S32 Design Studio for S32 Platform 3.4
User Guide

Document Number: S32DSUG
Rev. 2.0, 04/2021

) ¢




Contents
Part |1 QUICK Start GUIE.........cccuviiiiee et 6
SEAMTING SB2D'S 3.4ttt h bt b e b e b e h e R b e b £ R £ R AR e Rt R Rt bRt a e n s 7
Creating and BUildiNg @ PIrOJECL.......c.tvruirieierietiriet ettt b bbbt b et bt b 8
DEDUGUING @ PrOJECL.....v ittt b e et b e s b e e b e e s e sa e st b et b et e b et ebeseebeseebeseebeseebeseenenneneas 9
(0 Tt ]SSR 11
e O I I =T S PR 12
Rtz = L0 I = 7= 0 = 11 o RSP 13
OVEIVIBIW. ...ttt ettt st st s be s et s e e st s bRt s b e Rt s Ee st e b et e be s e e ke s e e b e st e b e st e be st e be st e st s benesbenenbeneeee 13
GELting ProdUCE UPAELES.......ccveiverieeeieeeectce et sa e st e e e e e e e nesbesaeseestesteseensentenaeneeneesennnns 14
Getting updates aUtOMELICAllY ........cveieeeirirece e e 14
MaNaging SOfIWEAIE SITES.....cueiueeeeeeeeire ettt se e e e s e e e e ene b e s aesresbestesneneeeees 15
Downloading updates ManUAalTY..........ccveeeiriiieiisie e e neens 16
Installing product updates and PACKAJES.........cccevererierierieceeee st e e s ens 16
LTt =TT T oL To e 18
Viewing al iNstalled SOfIWEIE.........cccviiiiie e e e eresnesnenre s 20
Viewing installed updates and PaCKagES..........cciivieririererieieeseee et et e e e e enens 21
(T 0 o T g0 0 7= ot = = 22
LT a1 o g T o] LW o T 23
0T 0 o T g o IS 72 I LS 2 S 24
LiCENSE MANAGEMENT. ... e.eiiteteieeieeteee e et et s e e e et e s e s e e s testeseeseestesee e eseeseeseeseesessesseabesbeseessenteteseensenenneeneesensensensenses 25
OVEIVIBIW. ...ttt ettt st et sttt s e bbbt bRt s bRt b e Rt ek et e be s e e b e s e e b e s e e b e neebe st e be s b e st s b ne st enesbenenee 25
I Tor= g Lo TG 124 I 1 T 0 25
Applying the license during iNStallation............ccecveiieieniene i 26
Getting the aCtiVation COOE.........ccuviiiiireie ettt se e e e e e e eneas 27
Viewing the l1cense iNfOrMELION..........cccoiiiiie e renre s 28
Viewing [icenses 0N the WEDSITE.........cciceiiiecccece st sr e e nen 28
RELUINING the [ICENSE......eciice ettt st se et e et e e e e e e e e eseenenneenesrenes 29
REICENSING S32DS 3.4ttt sttt e e e ae e ae st e saesae s bestesee st e tesee e enseneeneeneesennens 30
0TS ot g L= = | S 31
OVEIVIBIW. ...ttt ettt st et sttt s e bbbt bRt s bRt b e Rt ek et e be s e e b e s e e b e s e e b e neebe st e be s b e st s b ne st enesbenenee 31
LS 1o T T 0= ot S 32
Creating a project in the WIZard.........cccoveeeiececesere s st seen 32
Creating a project from an EXAMPIE.......ccoovcieiieeece s sre s 34
T 0o g (T 0T =Y oo = o S 35
Importing a project from a system folder or an archive file.........cccccooveveivivcnic v 35
Importing a project from a Projectinfo.Xml fil€........ccooveeviiie i 36
Adding files and fOlAErS t0 @ PrOJECL......ccviiiiiiieie e st e e 36
Adding a deviCe CONFIGUIALION.........ccociiiii ettt sae e e tesaeseeaenae e eneenens 39
Creating a project with a device ConfigUIration...........cccceverirererescserece e 40
Editing a device CONfiQUIaLioN..........cceieiieiieerececeee ettt se et snesre e e 40
Importing a device CONFIQUIALION...........ccuierireie et sre s 42
Exporting a device CONfIQUIioN...........ccuieiireieiise s see et sae s 46
Locating project files and folders in the file SYyStemM........cccecccc e 47
(S T g0 = T o= 48
(DU o] [Tor= g To = T o (0] = ot 48
Saving a project 10 USEr EXAMPIES......cccovrieieiie et te e e e e st sttt tesa e e enae e eneenennes 49
(00T 1T 0T = Y oo = o 50

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

2 NXP Semiconductors



Exporting a project to a system folder or an archive file............ccocoiiinininineeee 50
Exporting a project to a Projectinfo.Xml file.........ccoririi e 51
Closing and reOPENING 8 PIOJECE.......ueiuiruertereereeeeie et et ettt see st beseese et b e e et e e e e et esesaesaesbesbesaesaeas 52
REMOVING @ PIOJECE... ettt ettt bbbt b et st et se e e et e e e e e e e ne e e eneebenaees 53
10 TH Lo [TgTo I o] 0= €= OSSPSR 54
OVEIVIBI. ..ttt b et b e b e e bt e bR h e b st E et SR e e e R se e Rt s e e b e ne bt eb e ee bt e b st e et bt b ne 54
USING DUITA CONFIQUIBLIONS........ceieieiieieeieeee ettt sttt e 55
Creating a build CONfIQUIELION..........couiieeeee e e 56
Setting the active build CONfigUIaLioN...........coiiiieir e 57
Editing @ build CONfIQUIELION..........coiiiii i e 57
Managing project resources in build configurations............c.ccoeierirenieienene e 61
BUITAING @ PIOJECL.....ceeeeeeie ettt b e ae bbbt st e b e s eese et e b e e e e ene e e eneeneas 62
Res0IVING BUITA PrODIEMS.......couoieiei et ettt s e sae b 63
Adjusting the C/C++ indexer settings for large fileS.......ooovieieiiie 63
Building projects in non-English versions of Windows............ccccoereeiininienenenesese s 66

@S 7o l] o1 To g =!I (oo RSSO 67
Generating an iMagE Fil.......coiii i e b 67

Using output of optional tools in post-build StEPS..........ccveririiiniiine e 68
Preprocessing SOUMCE fIlES.......coi i e et b s 72
Disassembling binaries and Source fileS.........oooiiniice e 73

USING PArAITEL DUITH......c.ooviieceeieceeee et 73
D= o180 o1 o RS RTPROTTUPI 74
OVEIVIBI. ...ttt h et b et b s e bt e bR a e b st R et e R e e e R sE e Rt s e e b et e bt e e e bt e e e bt e b e st et bt b ne 74
USING the EDUGET ... ettt sb e b e e 76
UsiNg [auNCh CONFIQUIALTONS.........oouiiirieieieie et sttt be b e be e e 77
Creating a launch CONfiQUIaioN...........coiiiiiieeee e e 78
Editing @ 1aunch CONfigUIaLioN..........o.oieieiee et 79
Running a 1aunch CONfIQUIBLTION..........ccuoiiiiiieeeeee e s 87

USING [AUNCH GrOUPS.....c ettt ettt b bbb bbbt b se et e e e e e e eneenas 88
Creating @ lalUNCN QrOUP........o et ettt b e 88
RUNNING @ TAUNCH GIOUP. .....ciueitiitesie ittt bbb et e sbe b sae e 90
Debugging 0N @ bare-metal targeL..........ooooeiireriiiee et e 90
Selecting a hardware debug Probe..... ..o e 91
Debugging with S32 Debug Probe from RAM ... 91
Debugging with S32 Debug Probe from flash for S32V23x targets..........ccoovevevenenevieniceenee 95
Debugging with S32 Debug Probe from flash for all other targets...........ccoceoniniinincienn, 100
Debugging With @ PEMICIO PrODE.........coiiiiieieeeeeeiee et et 103
Debugging with a Lauterbach probe..........coooiiieee e 105
VIBWING REGISLEIS.... .ottt ettt eh e bt bbb e e e e e e e se e e e st sbesbesaesbeneas 106
VIBWING IMIEIMIONY ...ttt sttt sttt e ettt aeeae st sbeebesbesaeebesbeseessenbeeeseeneeneeneeneeneeneeaeerens 115
Managing flash MEMOIY.........coi i e e s 116
Debugging 0N MUILIPIE COTES.......c.oiiiiiiieitere ettt et s st e e 120
Debugging 0N @ LiNUX tAIGEL.......coueeeeeeeieee ettt ettt b bbb b e e b e 123
D= 18T o 1 To Il 0= NV L PP 126
Debugging Linux ProjeCt 0N @ VDK ..ottt et sbe s snn 127
IMPOItiNG 8N EXECULADIE. ...ttt s b e bbbt be e e es 130
SDK MBNAGEIMIENL. ......ee ettt sttt sttt ettt ettt e bt eaeeabeeaeesae e eesaeeaeesaeeaeeshe e beeheeabeehe e bt eaeebeeaeeseeeaeesaeeneesaeennesnean 131
OVEIVIBIW. ...ttt b bbb 8o h R s Rt Rt bt e b e bt s bt et bbbt r e 131
AAAING BN SDK ...ttt r b n e n s 131
Creating @N SDK ...ttt bbb bbbttt e e e e ettt et ne e erea 132
LOAING 8N SDK ...ttt sttt et e et eb e sbe b sbesbe e e nean 134
IMPOITING 8N SDK ...t et b e s e sbe e 134
IMPOrting @N MCAL SDK ...ttt b b se e 136
Making @ 10cal SDK glODal..........coiiiiiieeeee e et s 136
USING SDKS IN PrOJECES......eiitiieieerieie ettt sttt b st se et s e e e et be b e e st eaeebesbesbesbe b ee 137
Attaching an SDK when Creating @ pProjeCt.........ccoeeeoeeeenere e 137

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

NXP Semiconductors 3



Attaching an SDK t0 @n €XiStiNg PrOJECL........couerieerireeerierere ettt enea 138
UPGrading SDK VEISION. .....c.coiiiiiiirieiietesie sttt s b e s ettt s b e e e e e 139
DetaChing @8N SDK ... .cuoiiiee ettt b e s bt e e e 139
EQITING 8N SDK ...ttt b bbb bbb e be s 140
DEfiNING SYMDOIS.......cnieiiiee ettt bbb e ettt et et e st ebesbe e sre b 142
EXPOITING 8N SDK ...ttt bbbt b b et e bbb e et e et ne e ne b nnas 143
REMOVING @GN SDK ...t ettt s h e b e bt sae e b et st et et e ne e e e nt e e et ebesbenaeenen 143
Y NTo] = (ol 01U o L= ST 144
I 010 1011=S g 1o Tel 1o TR SRR 146
e T R B L = = o o P 150
USEE INEEITACE. ...ttt b et b e e b e s e bt s e bt s e bt s bt s bRt b e st s b et b et b et e b et et e e b et e b e 151
VIBWS @NA BUITOIS......eceiieieitiiet ettt bbbttt bt bbb e bt st b st ne bt b 151
ProjeCt EXPlIOIEr VIBW.....c.couiiitieeie ettt ettt 151
PrODIEMIS VIBW.....viictieetere ettt b et b et b e e b e b e b e s e 153
BrEaKpPOINTS VIEW......c.eeiteieiteieete sttt ettt s b e stk se et b et s b ettt b et ebe e b e 153

DEDUG VIBW....eei bbbt b e s b e e b e st se ekttt b et nb e b 154
DiSASSEMDIY VIBW.....ceieiiieiietee ettt bbb 154
EXPIESSIONS VIBW.....coviiitieetereete sttt sttt b e st b e s b e e b e bt b se b et et e e e b e et e neebe e 155
IMBIMONY VEBW ...ttt bbbttt bbb b s bbbt et e s 155
MEMONY BIOWSES VIBW.....cuiuiitiiitiieteseete sttt sttt sttt sttt st st se et et se b seesesne e sneneas 156
MEMONY SPBCES VIEW.....ccuieieerietereete sttt sttt sttt sttt st s b e s b e e bbbttt bbbt b et 156
REGISIEIS VIBIW....c.ceieitet bbb bbbt bbb 158
EMDSYS REGISIEIS VIBW......iiiieieiiie ettt st sttt 158
Peripheral REJISIEIS VIBW. .....couciiieiiieiiete ettt b e et 160

AIM SyStEM REJISLENS VIEW.....c.ecuiieiiieeiireee sttt ettt ettt st st 161
WELCH FEOISIEIS VIBW...c.ecuieiiecieree ettt ettt s b e e b seene 162
VATADIES VIBW.....ceiiite ettt sttt 163
INEFINSICS VIBW....c.etiiiitet sttt bbbt b et b bbb 165

SDK EXPIOMEN VIBW.....ecvieciiieeieieeie ettt sttt sttt bt bbb st 165

BEQITOr @rEAL..... ittt 166
WVEZAITS. ...ttt bbb e bt e bt e bt E st bR b b e e b e bt eebe e bt e b e e ene e 167
NEW SDK WIZAI......ociiiiiiiiieiesete ettt st st b e sttt sa et b e b 167
Project Creation WiZardsS............cooeereirieirieirieesiene sttt 169
MIQIEEE WIZAIT. .....covieeeeieeteeet ettt bbbttt bbbt b e b e b bbb e b nnens 178
PrEFEIENCES. ..ot e b bbbt bbb 179
PEISPECHIVES. ...ttt b bbbt bbbt b e bbb r s 179
AVEIADI € SOFtWEAIE SILES......c.eieieeeieeierie bbb e 180

SDK M@NAGEIMENT........coeiiitieiiii ettt sr e sr e sr e e e e neenenne e 181
PrOJECE PrOPEITIES. ... ittt b e et se b e bt e bt e st b e bt s b et b et e b e e ebese et e neebeneene s 183
SO S ettt ettt b bR R R R R R R R R e R e Rt bRt bRt bbb 183
PEISPECHIVES. ...ttt b bbb R R bbbt b et b e n e 184
CICHH PEISPECLIVE. ...ttt ettt bbbt bbbttt et st 184
DEDUQY PEISPECHIVE. ...ttt ettt b et b e b e b b e 185

VDK DEDUY PEISPECIIVE. ....cviieteeetereete ettt sttt st 186

Gl PEISPECHIVE. ...ttt ettt b bbb bbbt e bbbt b e b e e b e b e e enis 188

BUITA CONFIGUIALTON. ...ttt bbb bbbttt b ettt be e 190
BUITA TOOI SELLINGS.... vttt ettt sttt sttt b et b e s b e se et se et seebese e st sbenenbe e sreneas 190
CrOSS SELINGS. ..t eveveeeeereetestesestee sttt sttt re bt st b e se st b e st b e st e b aeeb e s b e e b e s b e st e bt se e bt e es et e et e e enenes 190

TAIGEL PIOCESSON ...ttt e e 193
Standard S32DS C/Ct+ COMPIIEN ..o 195
Standard S32DS C/CH+ LINKET......c.ciiiierieieeresirie et es 202
Standard S32DS ASSEMDIET ..ottt 205
Standard S32DS ATCHIVE ........ccoiieee ettt 206
Standard S32DS Create Flash IMage........ccoeireinerereee e 207

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

4 NXP Semiconductors



Standard S32DS Create LiStiNg.......cccoeiireiireirenisesistesese e 208

Standard S32DS PNt SIZE......c..cvieiiieiieiiesee e 210

Standard S32DS C/CH+ PreIrOCESSO.......vcutrveuerreuerreesreesresesseseeseseesessesessesessesessesessesessenssseneas 211

Standard S32DS DiSasseMbIEN .........ccciiiiiee s 211

FOIAEIS @NO TIIES.... ettt e bt n et p et r et n e 214
PPOJECE SITUCLUIE. ...ttt b bbb b e et et e se et e e et e aeebeebesbeebe st e saeseebe s 214
ProduUCE dir€CLONY SIFUCLUIE........ueiuiieieieitt ettt b e b b et s b e bbb e b e e e e e e e neeneenas 216

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

NXP Semiconductors 5



A ——
Quick Start Guide

Part

Quick Start Guide

Topics:

e Starting S32DS 3.4

e Creating and building a project
» Debugging a project

e Quick links
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4
Starting S32DS 3.4

Starting S32DS 3.4

To start S32 Design Studio for S32 Platform and begin to work with it:

1. Launch S32 Design Studio for S32 Platform: locate the shortcut depending on your selection during the
installation, and double-click the product icon.
The Eclipse Launcher dialog box appearsto let you define the location of your workspace.

Eclipse Launcher @I

Select a directory as workspace

532 Design Studio for 532 Platform uses the workspace directory to store its preferences and development artifacts.

Workspace: D:\Workspace532D5 -

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

» Recent Workspaces

[ ok || Cancel |

Note: A workspace isthe folder where S32 Design Studio for S32 Platform stores projects that you create or
import.

2. Sdlect afolder for your workspace. It is recommended to create a new workspace for each product instance.

¢ To choose the default location, click OK.

« Touseadifferent location, click Browse. In the Select Workspace Directory dialog box, select the
preferred folder or click Make New Folder to create a new folder for storing your projects. Click OK.

3. S32 Design Studio for S32 Platform is launched. Browse through the Getting Started tab and closeit. The
workbench appears:
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Creating and building a project

WWorkspace$3205 - 532 Design Studio for 532 Platform ==
File Edit Source Refactor [Mavigate Search Project ConfigTools Bun  Window Help
Hmihg |- R-iFFF IS B-ig-B-[F-F-i%-0- Q™
I - - & = Q IE |
[T Project Explorer 22 = O = O 5= Outline &3 Build Target: = O
587 3
There is no active editor that provides an
outline,
g3 Dashboard 2 = O
= Project Creation
[7 53205 Application Project
=2 33105 Library Project
w Build/Debug
|* Prablerns &2 Tasks Consale Properties 7 § = 8
iterns
Description = Resource Path Location Type
- Settings
- Miscellaneous
P Getting Started
&= (Quick access
0 iterns selected 3 T4IM of 14130 ([ ¢

Creating and building a project

To create and build a project:

1. Click File> New > S32DS Application Project or S32DS Library Project on the menu bar. The first page of
the wizard appears.

2. Specify the name of the new project in the Project name text box.
Note: The Location field shows the default project location. If you want to change thislocation, clear the Use
default location check box, click Browse and specify a different location. Click OK.

3. Select the target processor from the Processor s panel.

4. Click Next. The second page of the wizard appears.

5. Check the project settings, select the cores and parameters. Click Finish.
The new project appearsin the Project Explorer view.
Note: The wizard creates one or multiple projects, depending on the number of selected cores.

6. To build your project, do any of the following:

» Right-click the project in the Project Explorer view and click Build Project
» Select the project in the Project Explorer view, then click Project > Build Project on the menu

Select the project in the Project Explorer view and click ® on the tool bar
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4
Debugging a project

The build process starts.

Build Project

¥  Building project..

k.~

Inveking Command: make -j4 all

[] Always run in background

Run in Background Cancel Details ==

7. If abuild generates any errors or warnings, you can see them in the Problems view. Read through the build
messages in the Console view to make sure that the project is built successfully.

Debugging a project

To debug a project:

1. Set the debug configuration for your project.
a) Select the project in the Project Explorer view.
b) Open the debug configuration in any of these ways:

Right-click the project and select Debug as > Debug Configurations... from the context menu.
Choose Run > Debug Configurations... from the menu bar.

Click an arrow next to # on the toolbar and select Debug Configurations....

¢) Inthe Debug Configurationsdialog box, select the required debug configuration. The name of the debug

configuration is composed of the project name, debugging interface and build configuration. The configuration
settings appear on the tabs.
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A ——
Quick Start Guide

Debug Configurations

Create, manage, and run configurations

EiE | =7 Configure launch settings from this dialog:
type filter text - Press the 'Mew Configuration' button to create a configuration of the selected type.
[€] C/C++ Application ﬁ - Press the 'Mew Prototype’ button to create a launch configuration prototype of the selected type.

[E] CfC++ Remate Application
& Eclipse Application
[£] GDB Hardware Debugging =| - Press the 'Duplicate’ button to copy the selected configuration,
E GDB PEMicro Interface Debuggi
[£] GDB SEGGER J-Link Debugging
R Launch Group 7 - Press the 'Filter' button to configure filtering aptians.
= Launch Group {Deprecated)
. B Launch Group for 532 Debugger
4| 532 Debugger IL| - Select launch configuration(s) and then select ‘Link Prototype’ menu item to link a prototype.
= test_project_Debug_FLASH_S
= test_project_Debug_RAM_33:
= test_project Release_FLASH !
= test_project_Release_RAM_S3
> w532 Debugger Flash Programme
WLAR Sirmulator Debugging

- Press the 'Export’ button to export the selected configurations,

3 - Press the 'Delete’ button to remove the selected configuration.

- Edit orwiew an existing configuration by selecting it.

- Select launch configuration(s) and then select 'Unlink Prototype’ menu itern to unlink a prototype.

IS

=

- Select launch configuration(s) and then select 'Reset with Prototype Values' menu itern to reset with prototype values,

Configure launch perspective settings from the 'Perspectives' preference page.

« [ I »

Filter rmatched 20 of 29 iterns

d) Modify the configuration settings where required and click Apply to save the changes.

2. Click Debug. The debugger downloads the program to the memory of the target processor. The Debug
perspective is displayed. The execution halts at the first statement of the main() function. The program counter
icon on the marker bar points the next statement to be executed.

WorkspaceS32DS - test/src/main.c - 532 Design Studie for 532 Platform ol e =]
File Edit Source Refactor Navigate Search Project ConfigTools Run FreeRTOS Window Help
0~ B A%-0-Q-i®®y-[FRin|nuwNe.|w | & & il -if - fl-m e aQ s BE
#5 Debug 32 = B [& mainc 52 = g 6L 52 = B8
= i | 2w g #define _ NO_RETURN__ _Pragma(“ghs nowarning 111") P V= | g [
i+ | % 8 Zelif defined (__TCCARM_) | % %3 §
4 test Debug_RAM_S32Debug [532 Debugger] #define _ INTERRUPT SVC _ svc Expression Type Value
a {2 testelf [1] [cores: 0] #define _NO_RETURN__ _Pragma(“diag_suppress=Pelll” .
__Ho_| __ _Pragm g_supp 09 counter int 308107
4 Thread #11 [core: 0] (Suspended : Sigt #elif defined (__GNUC_) = Add new expre.
= main{ at main.c330:3e8007a¢ #ja?ne __INTERRUPT SVC _ attribute  ((interrupt ("SVC"))) L e
5 D:/532D5/build/S32D5.3.4_b201112_Layor P b AL
pol 532 Debugger #define _ INTERRUPT_SVC
ol Semihosting #define _ NO_RETURN__

#endif

int counter, accumulator = @, limit_value = 1068068;

<[ i 3 = int main(void) {
counter = @;
4 Dashboard 53 ® i =08
for (55) {
~ Project Creation counter++;
: 53205 Application Project | i (counter 5= linit value) {
= 53205 Library Project " asm volatile ("svc 8"); = =
« Build/Debug Counter = B3 S5 Disassembly 57 a]
&, Build (Al) ' Enter location here - & B 8
# Clean (Al * to avoid the warning message for GHS and IAR: statement is unreachable® Jegoo7as:  ldr r3, [r3, #0] S
%5 Debug NO_RETURI 3e8007a6:  adds  r3, #1
return 9; 3e8087a8: 1dr r2, [pc, #24] ; (@x3e8007c4 <mi
~ Settings } 3e8087aa:  str r3, [r2, #6]
@ Projectsett 33 if (counter >= limit value) {
roject settings .
b :Ir . ,J “  INTERRUPT SVC void SVC Handler() { Seseb7ac:  ldr r3, [pec, #20] ; (@x3e8007c4 <m:
Ly Sundeetings accumulator += counter; # 3e8067ae: [[ldr r2, [r3, #8]
% Debug settings printf("counter is Bx%8x, accumulator is @x¥e8x\n", counter, accumulator); 3e8007b0:  ldr r3, [pe, #20] ; (@x3e8007cB <m:
Miscella } 3e8007b2:  ldr r3, [r3, #9]
wseelaneous i 3e8007b4:  cmp r2, r3 =
¢ Getting Started < » « [ T N »
&= Quick access
B Console 32 3 =g

] |aBeEEB e~

test234_Debug_RAM_S532Debug [532 Debugger] Semihosting
counter is @x@e8T4248, accumulator is oxeeafi2as

|

ritable Srnart Insert 1002192 380N of 1381M @

3. To set and run to a breakpoint:

a) Double-click on the marker bar next to a statement. The breakpoint indicator (blue dot) appears next to the
Statement.

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

10 NXP Semiconductors



Quick links

b) From the Debug view, select Run > Resume on the menu bar. The debugger executes all statements up to (but
not including) the breakpoint statement.
4. To control the program:
a) From the Debug view, select Run > Step Over from the menu bar. The debugger executes the breakpoint
statement and halts at the next statement.

b) From the Debug view, select Run > Resume from the menu bar. The debugger resumes the program
execution.
¢) From the Debug view, select Run > Terminate. The debug session ends.

Quick links

e S32 Design Studio page .
(overview, downloads) https://www.nxp.com/S32DS

e S32Design Studio
community (for publicly https://community.nxp.com/community/s32/s32ds
shared cases)

* Technical support (for

confidential issues) https://www.nxp.com/support
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Tasks

Part

Tasks

Topics:

* Installation management
* License management

* Project management

e Building projects

* Debugging

* SDK management

« Migration guide

*  Troubleshooting
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Installation management

Installation management

Overview

S32 Design Studio for S32 Platform has a package based structure and isinitialy installed with the base packages that
provide the minimum of libraries and tools.

Base packages

» The S32 Design Studio Platform package provides the basic functionality of the product such as Eclipse
bundles and integration mechanisms.

» The S32 Design Studio Platform Tools package includes the basic libraries and tools required by all supported
devices.

» TheNXP GCC for Arm Embedded Processors package includes the GNU tools.

With the basic installation, the user can launch S32 Design Studio for S32 Platform, open all perspectives and views,
create and configure workspaces, and open and build device-specific projects that were imported or created earlier.
New projects for devices cannot be created, and the compiled code cannot be debugged.

Development packages

To support software design for a given family of devicesin S32 Design Studio for S32 Platform, you need to install
the respective development package. Each new package bringsits libraries, tools, SDKSs, project examples, and
documentation. Once the required package isinstalled to S32 Design Studio for S32 Platform, you get the tools for
creating application projects and library projects for the newly supported devices, and you gain the missing resources
for debugging the device-specific code.

Extension and Add-On packages

To further extend support for the selected device, you can additionally install the extension or add-on package with
the accelerator support. Each extension package brings its SDKs (or separate SDK package), compiler and assembler
tools, or even visua programming tools for you to enhance your solution with code to be executed on the accel erator
processor module.

S32DS Extensions and Updates tool

Installing packages and updates to S32 Design Studio for S32 Platform is performed by means of the S32DS
Extensions and Updates tool. Thiswizard communicates with the product's website and displays the most actual
information about updates and packages available for installation. Additionally, the user is notified about the latest
installation candidates with a pop-up box displayed on the desktop.

The user can pick the required updates and packages in the wizard and have them installed in S32 Design Studio for
S32 Platform with a couple of clicks. Besides, the wizard displays all installed packages and enables uninstalling of
any selected package.

Plug-in products

In addition to device support, the functionality of S32 Design Studio for S32 Platform can be extended with support
for new debugging instruments such as hardware debugging interfaces and simulators. Integration of third-party
products with S32 Design Studio for S32 Platform isimplemented through plug-ins.

Though the S32DS Extensions and Updates wizard can be configured for software lookup on any site, installation
of plug-insinto S32 Design Studio for S32 Platform using this tool is not supported. To install a plug-in, use the
functionality provided by the Eclipse platform.

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021
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Getting product updates

S32 Design Studio for S32 Platform patches and service packs come as updates. S32 Design Studio for S32 Platform
implements the logic to find updates on the specified sites, load them to your computer, and notify you about updates
available for installation. To be in sync with the latest updates available for your product, do the following:

1. Createthelist of siteswhere S32 Design Studio for S32 Platform would look for updates. Find the details in topic
Managing software sites.

2. Configure S32 Design Studio for S32 Platform to look for the latest updates automatically. Find the detailsin
topic Getting updates automatically.

3. Install the latest updates when notified. Find the detailsin topic Installing product updates and packages.

In addition, you can download the latest product updates on your computer from the website manually. Find the
detailsin topic Downloading updates manually.

Getting updates automatically

S32 Design Studio for S32 Platform can be configured to look for updates automatically at every startup or by
schedule. The search is performed across the sites that you need to specify in the product preferences. Find the details
in topic Managing software sites.

To enable automatic lookup for updates, click Window > Pr efer ences on the menu and go to S32 Design Studio
for S32 Platform > S32DS Extensions and Updates. To activate automatic lookup for updates, select the
Automatically find new updates and notify me option. Select the preferred time for lookup and click Apply.

E Preferences (Filtered) = @
2

type filker text x 53205 Extensions and Updates b A

4 332 Design Studia for 332 Platform

- Show "532D5 Extensions and Updates” window on startup
532D Extensions and Updates

[¥] Automatically find new updates and notify me
[7] Shows Unsuitable Packages Dialog

Update schedule
@ Look for updates each time 332 Design Studio for 332 Platform is started
() Look for updates on the following schedule:

Ornce a day -

Owerlap http
[¥] Try to use https protocol if http is not available

Tirneout for netwark cannection

[T Use timeout for network connection Timeout,s: | 0

Available 532D S Software Sites

MName = Lacation Add..,

$320esignStudio http fnsanannip.cam/lgfilesfup dates/Eclipse /532, T

Edit

Remove

[ Restore Defaults ] [ Apply I

\/?:l |[\_“ 1) [App\yand Clnse] [ Cancel ]

When automatic lookup finds avail able updates, you get a notification:
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New module available notification dialog 3

Mew modules available

Click the notification box to launch the S32DS Extensions and Updates wizard. Install the update as described in
topic Installing product updates and packages.

Managing software sites

S32 Design Studio for S32 Platform looks for updates and software packages across the specified software sites.
To view and edit these sites, click Manage Sitesin the S32DS Extensions and Updates wizard. Alternatively,
you can click Window > Prefer ences on the main menu and go to S32 Design Studio for S32 Platform > S32DS
Extensions and Updates on the left pane of the Prefer ences window.

E Preferences (Filtered) | = @
type filter text x 53205 Extensions and Updates v = f
4 532 Design StUd!E for $32 Platform Show "S3205 Extensions and Updates” window on startup
532D Extensions and Updates X . .
[¥] Automatically find new updates and notify me
[] Shows Unsuitable Packages Dialog
Update schedule
@ Look for updates each time 532 Design Studio for 332 Platform is started
() Look for updates on the following schedule:
Onice a day -
Owerlap http
[¥] Try to use https protocol if http is not available
Tirmeout for netwaork connection
[T Use tirmeout for network connection Timeouts: | 0
Awailable 33205 Software Sites
Marre Location Add..,
$320esignStudio httpi Favanarnip.cam/lgfilesfup dates/Eclipse /332, T
Edit
Remove
[ Restore Defaults ] [ Apply I
(?;' g 12405 [App\yand Close] [ Cancel ]

Theright pane of the Prefer ences window displays all registered software sites added by default.

To manage the list of software sites, use the buttons located at the right side of the window.

Table 1: Managing software sites

Purpose

Action

Add a software site to
thelist 2

1. Click Add.
. Inthe Add Site dialog box, specify the location of the site:

To add alocal or network folder for the lookup, click L ocal. Browse to the
required folder and click OK.
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Purpose Action
* Toadd an archived file (JAR or ZIP) for the lookup, click Archive. Browseto
the required file (local or network) and click Open.

« To add aweb page for the lookup, type the required URL to the L ocation
field.

3. Specify the name of the new site and click OK.

Add severa archived |1, Click Add All.

files 2. Browseto the required files (local or network), select them and click Open.

Edit the name or Click Edit and type the preferred name and location in the dialog box. Click OK.
location of the site

Permanently removea | Select the sitein thelist and click Remove.
site from thelist

Click Apply before closing the Preferences dialog box for the latest updates to take effect.

Note: If you added a software site or archive file incompatible with the current product version, you get the
"Unsuitable Package for Platform" notification in the S32 Extensions and Updates wizard, and new software does
not appear in the list of available packages. If you don't want to see these notifications, disable the Show Unsuitable
Package Dialog option at the top of the Preferences window.

Downloading updates manually

Y ou can download updates and patches for S32 Design Studio for S32 Platform directly from the NXP website and
install them offline.

To download updates from the site:

1. Go tothe nxp.com/S32DS web page and click S32 Design Studio for S32 Platform.

2. On the product page, go to the Downloads tab and find the Updates and Patches section on the menu (if
available).

Filter By| Show All »

Software Development Tools
IDE - Debug, Compile and Build Tools

Updates and Patches

3. Todownload an update or a patch, click Download and save the archive filein alocal folder.

Toinstall the downloaded software, add the archive file to the list of |ookup sites as described in topic Managing
software sites. After that, the update becomes available in the S32DS Extensions and Updates wizard.

Installing product updates and packages

S32 Design Studio for S32 Platform provides atool to help you find and install the latest product updates and optional
software packages. The lookup is performed across the sites that are specified in the product preferences. To learn
how to preview and edit these sites, refer to topic Managing software sites.

To install updates and additional packages to S32 Design Studio for S32 Platform:
1. From the menu, click Help > S32DS Extensions and Updates.

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021
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Tasks

2. Intheleft pane of the S32DS Extensions and Updates wizard, find all software packages already installed and
ready to be installed.

* UsetheAll, Available/lUpdate and I nstalled tabs to show and hide packages of arespective type.
* Usethefilter buttons to show packages of the required hardware type or category. Removing the filter
clears the package selection.

W 532D% Extensions and Updates IEI

S32DS Extensions and

Type to Search..

N Overview

$32V2xoc development package

" Installed

& 2l | £ Bailable/Update

S32

532 SDK for B 23x Version 1.0.0 RTM with Patch 1.0.1
version: LO.1

@

This package supports development with the following devices:

-832V234

m

-832V232

The package includes:

- New Project wizard support L
- New Project from Examples
- AMMCLIB 1.1.20 for 832V234

- 832 Debugger support
Manage Sites | dd Update Sites | Installation Details

® [¥] Always show at startup Install/Update Reinstall Uninstall

Click a package in the |eft pane. The right pane |oads the description of the package.
3. Check the box on each package that you need to install or update. Click Install/Update.
4. Onthe next page, verify the selected packages and click Next.
5. Accept the license terms. Click Finish.
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53205 Extensions and Updates = @

S32DS Extensions and Updates

Licenses: License text:
s LA_OPT_MXP_Software_License w11 February 2020 LA_OPT_MXP_Software_License w11 February 2020 -
> NP Butomotive Software License Agreement w1l IMPORTANT. Read the following MXP Software License Agreement

("Agreernent”) corpletely. By selecting the "LAccept” button atthe end of this
page, or by downloading, installing, or using the Licensed Software, you
indicate that you acceptthe terms of the Agreerment and you acknowledge
that you have the authority, for yourself or on behalf of your company, to bind
your company to these terms, You may then download or install the file, In the
event of a conflict between the terms of this Agreerment and any license terms
and conditions for NXP's proprietary softnare embedded anyahere in the
Licensed Software file, the terms of this Agreerment shall control. If a separate
license agreernent for the Licensed Software has been signed by you and NXP,
then that agreement shall govern your use of the Licensed Software and shall
supersede this Agreement,

N¥P SOFTWARE LICEMSE AGREEMENT

This is a legal agreement between your employer, of which you are an
authorized representative, or, if you have no employer, you as an individual
("you" or "Licensee"), and NXP BV, ("NXP"), It concerns your rights to use the
software provided to you i binary or source code form and any
accornpanying uwritten rnaterials (the "Licensed Software"), The Licensed
Software may include any updates or error corrections or docurmentation
relating to the Licensed Software provided to you by MNP under this
Agreerment, In consideration for NXP allowing you to access the Licensed
Softwrare, you are agreeing to be bound by the terms of this Agreement, I you
do not agree to all of the terms of this Agreerment, do not download or install
the Licensed Softaare, If you change your mind later, stop using the Licensed
Software and delete all copies of the Licensed Software in your possession or

@ { accept the terms of the license agreements:

() 1do not acceptthe terms of the license agreements

15 2] [T] Always show 3t startup [ < Back ] [ Einish ] [ Cancel

6. After theinstallation is complete, restart S32 Design Studio for S32 Platform.

Installing plug-ins

To perform particular tasks, you may need to install plug-ins of third-party software vendors on S32 Design Studio
for S32 Platform. For example, to support Lauterbach hardware debug interfaces, S32 Design Studio for S32 Platform
reguires specia plug-insinstalled from the manufacturer website.

To install new software to S32 Design Studio for S32 Platform:

1. Onthe main menu, click Help > Install New Software.
2. IntheInstall wizard, open the Work with list and check if the required website is available.

3. If therequired site isnot in the Work with list, click Manage. On page Available softwar e sites of the
Preferences dialog box, select the required sites and click Apply and Close.
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W Preferences

type filter text

> General
s At
> CAC++
> Help
a Install/Update
Autornatic Updates
Auailable Software Sites
s Java
JavaFXx
s Mermory Analyzer
> Plug-in Developrment
> Rernote Development
» Remote Systems
> Run/Debug
532 Configuration Tools
» 532 Design Studio for 532 Platform
Software Analysis
> Tearn
> Terminal
Walidation
- HML
> ¥pand

Available Software Sites

=1 EoR =

200

type filter text

Marne
O coT
% GNU ARM Eclipse Plug-ins

Location

http:ffdownload.eclipse.orgftools/cdtirelea
http:ffgnuarmeclipse.sourceforge.netfupda

| LauterbachGrbHUpdateSite

http: /Ao lauterbach.com/feclipse

<l PEMicro
%] 532DesignStudio
] 9’,]TheEcIipseProjectUpdates

hittp:f fnsne pemicro.comyfeclipsefupdates
http: /A nxp.com/lgfiles/updates/Eclips:
http:ffdownload.eclipse.orgfeclipsefupdate

4 I

Edit
Remowe
Reload
Disable

Irnpart..,

B
4

Export..

® i &

[Apply and CloseJ ’

Cancel

WiFark With:n

type filter te --All Awailable Sites--
GMU ARM Eclipse Plug-ins - httpiffgnuarmeclipsesourceforge.netfupdates

Mame

D ® T PEricra - hitpy/Ansnse pemicro.comfeclipse/updates
532DesignStudio - httpifAnmnienxp.com/lgfiles/updates/Eclipse/33205_3.4
COT - httpe/fdownload eclipse.orgftools/cdt/releases9.10

LauterbachGmbHUpdateSite - hitp:/fomannlauterbach.com/feclipse
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Inthe Work with list, select the required site, or select All available sitesto install new software from al sites.

5. The plug-ins of the selected vendors appear in the list below. Select the software componentsto be installed. Click
Next and again Next.
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i Install

Available Software
Check the iterms that you wish to install.

Work with:  --All Svailable Sites--

type filter text

Marne
a [V] 000 Lauterbach TRACE3Z Eclipse Loose Coupling
[k Lauterhach TRACEI? Debug Integration {Loase Coupling)

litern selected

Details

Showe only the latest wersions of available software

[7] Group iterms by category

[] Shows only software applicable to target environment

[¥] Contact all update sites during install to find required software

Wersion

153

[/] Hide iterns that are already installed

What is already installed?

< Back

Add.. |

Manage...

Select All
Deselect All

»

6. On the next wizard page, accept the license terms and click Finish.
The selected software is now installed. If prompted, restart S32 Design Studio for S32 Platform to make the new

functionality availablein dialog boxes and menus of S32 Design Studio for S32 Platform.

Viewing all installed software

The Installed Softwar e tab of the S32 Design Studio for S32 Platform Installation Details dialog box displays the
S32 Design Studio for S32 Platform installation and all installed plug-ins and software packages.
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E 532 Design Studio for 532 Platform Installation Details

Installed Software | Installation History | Features | Plug-ins | Configuration

type filter text

Mame Version

. [ GDE Client for ARM Embedded Pracessors 9.2 Buile 1.0.0.20201...
(= GMU ARM €/C++ J-Link Debugging 4.1.2.20170...
(= GMU ARM PEMicro Interface Debugging Support  4.8.2.20201...

o [k MXP GCC for Arm Embedded Processors Build 1620 1.0.0.20200...

- [k 532 Design Studia 3.4.0.20201...
- [k 532 Design Studio Taols 3.4.0.20201...

lgk 53205 3.4.0.20201...
. [t VP Explorer IDE 2017120

Id

com.nxp.s3dds. bre.gdb.ta..,
ilg.gnuarmeclipse.debug....
com.pemicro.debug.gdbj...
com.nxp.s3dds bre.arm.to..,
cam.nxp.s32ds. platfarm.i...
com.nxp.s32ds.platformi...
com.nxp.s32ds.platfarm.i..
com.synopsys.vpexplorer....

=[5 ]m=s]

Provider

P

Liviu Ionescu
P&E Micraco...
MNP

P

MXP

MXP

Synopsys, Inc.

This feature adds the functionality of the Synopsys Virtualizer
VP Explorer to the Eclipse IDE.

?) l Update... ” Uninstall...

H Properties l

[ Close l

Tasks

To view thelist of plug-ins and software packages installed on S32 Design Studio for S32 Platform, click Help >
I nstallation Details on the main menu.

To manage a selected installation, use the buttons located at the bottom of the S32 Design Studio for S32 Platform
Installation Details dialog box:

« Update: Click to apply updates (if any found on the lookup sites) to the selected installation.

* Uninstall: Click to uninstall the selected installation. Find the details in topic Uninstalling plug-ins.

» Properties: Click to view the summary and the license information for the selected installation.

Viewing installed updates and packages

The S32DS Extensions and Updates wizard displays all S32 Design Studio for S32 Platform updates and software
packages already installed and ready to be installed.
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[ 53205 Extensions and Updates =]
) — . P D . DX .
S32DS Extensions and Updates
Type to Search..,
*AH ‘s Povailable/Update ’V Installed‘ = OVENieW
tnstalled &
[ WM NXP GCC for Arm Embecided Processors Build 1620 $32V2xx development package
version: 1620 version: 3,4.0
S32 P This packa; orts development with the following devices: I
& 2 Design Studio Platform package s package supports development wi e following devices:
version: 3.4.0 | -s32v234
S 3 2 irstalled _832V232 =
[ 532 Design Studio Platform Tools package
version: 3.4.0 The package includes:
S 3 2 instatled = || - New Project wizard support E
] 532 SDK for S32V28x Version 1.0.0 RTM with Patch 1.0.1 .
. - New Project from Examples
version: 101
- AMMCLIB 1.1.20 for 832V234
- 832 Debugger support =
i Manage Sites | Add Update Sites | Installation Details
@ DAIWays showy at startup Install/Update Reinstall Uninstall

To view thelist of installed product updates and packages:

1. Onthe main menu, click Help > S32DS Extensions and Updates.

2. Inthe S32DS Extensions and Updates wizard, click I nstalled for the left pane to display the installed software
only and hide al other kinds of software.

Alternatively, you can click I nstallation detailsto view alist of installed software. The list includes each
package's name and version. Click Copy to Clipboard to share your configuration.

Get more information about the installed packages on page Getting Started of the S32 Design Studio for S32
Platform. To open this page, click Help > Getting Started from the menu.

The Extensions tab displays all recently installed packages. Each package appears on the tab as a box with the More
button. Click it to open the overview page with links to all available documentation.

Uninstalling packages

To uninstall a software package:

1. Onthe main menu, click Help > S32DS Extensions and Updates.

2. Inthe S32DS Extensions and Updates wizard, click I nstalled for the left pane to display the installed software
only and hide al other kinds of software.
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ﬁ 53205 Extensions and Updates

S32DS Extensions and Updates

[ o [[=]E=S]

Type to Search.,

.l_'. All ‘c Avaailable/Update ’V Installed

i
tnstatled &

NXP GCC for Arm Embedded Processors Build 1620
version: 1620

i
b 4

instatled
532 Design Studio Platform package
version: 3.4.0

W
W
N

O

instatled
532 Design Studio Platform Tools package
version: 3.4.0

m

instatled
532 SDK for 3 23x Version 1.0.0 RTM with Patch 1.0.1
version: L0.1

Overview

$32V2xot development package

4.0

This package supports development with the following devices:

-832V2134

m

- 832v232

The package includes:

- New Project wizard support
- New Project from Examples

- AMMCLIB 1.1.20 for $32V234

- 5§32 Debugger support -
il hanage Sites ‘ Add Update Sites | Installation Details
® DAIWays showe at startup Install/Update Reinstall Uninstall
3. Check the box on each package that you need to uninstall. Click Uninstall.

Uninstalling plug-ins

4. After the uninstall operation isfinished, restart S32 Design Studio for S32 Platform.

To uninstall athird-party plug-in:

1. Onthe main menu, click Help > Installation Details.

In the S32 Design Studio for S32 Platform Installation Details dialog box, open the I nstalled Softwar e tab.

Select the software to be removed and click Uninstall.
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532 Design Studio for 532 Platform Installation Details = -3 [E5]

Installed Software | Installation History | Features | Plug-ins | Canfiguration

type filter text
Mame Version Id Provider
- [ GDE Client for ARM Embedded Pracessars 9.2 Buile 1.0.0.2020L.. com.nxp.s32ds.bre.gdbta.., MXP
[l GMU ARM C/C++ J-Link Debugging 4.1.2.20170... ilg.gnuarmeclipse.debug.... LiviuIonescu

[ GNU ARM PEMicro Interface Debugging Support  4.8.2.2020L.. com.pemicra.debug.gdhj... P&E Microca..,
» [k MXP GCC for Armn Embedded Processors Build 1620 1.0.0.20200... com.nxp.s32ds.bre.arm.ta.., MXP

» [ 532 Design Studia 3.4.0.2020L.. com.nxp.s32ds.platform.i.. MNXP
» [ 532 Design Studio Toals 3.4.0.2020L.. com.nxp.s32ds.platform.i.. MNXP
(g 53205 3.4.0.2020L.. com.nxp.s32ds.platform.i.. MNXP
- [k WP Explorer IDE 2017.12.0.v... com.synopsys.wpexplorer... Synopsys, Inc.
This feature adds the functionality of the Synopsys Virtualizer E

WP Explorer to the Eclipse IDE.

?\' Update... ” Uninstall... ” Properties ]

3. Inthe message box, click Yesto confirm the review of components to be uninstalled from S32 Design Studio for
S32 Platform. Click Finish to complete the operation.

i Uninstall L@ﬂ—h]
Uninstall Details C: ,|
D -

Review and confirm the items to be uninstalled.

Mame Version Id
4 % VP Explorer IDE 2017.12.0.v20190407-1100 com.synopsys.vpexplorer.uiidefe...
Lt Virtual Prototyping (Base Core for IDE) 2017.12.0.420190407-1100  com.synapsys.vp base.idefeature...
lit VP Explorer Core 2017.12.020190407-1100  com.synopsys.vpexplorer.corefeat..
gk Vs Scripting UI 201712.0:20190407-1100  com.synopsys.vp.basescripting.ui...
Details
This feature adds the functionality of the Synopsys Virtualizer -

VP Explorer to the Eclipse IDE.

More...

Q‘ Mext = [ Finish l [ Cancel

4. When the uninstall operation is done, restart S32 Design Studio for S32 Platform.

Uninstalling S32DS 3.4

To uninstall S32 Design Studio for S32 Platform:

1. If you haveinstaled any third-party plug-ins on S32 Design Studio for S32 Platform, uninstall them as described
in Uninstalling plug-ins.
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2. Close all applications that use resources of S32 Design Studio for S32 Platform.
3. Runtheuninstaler:
« On Windows, go to the product installation directory, open the _S32 Design Studio for S32 Platform
3.4 _ingtalation folder, and run the uninstaller. Or, use Control Panel > Uninstall a program.
e On Windows 10, go to Settings > System > Apps & features> S32 Design Studio 3.4 > Uninstall.

« On Linux, open the terminal, go to the directory with the installed product, type . / Uni nst al | and press
Enter.

4. Inthewizard, passthrough all steps and click Finish.
5. When done, the wizard displays the Uninstall complete page. Close the wizard.

License management

Overview

S32 Design Studio for S32 Platform runs on basis of a free software license. The product is ready for use once the
license is activated in the Flexera license management center. The validity period of the licenseisfour years long.

Getting the activation key

After getting S32 Design Studio for S32 Platform from the product's website, the user receives the activation key to
the specified email address. Also, the activation key can be obtained from the user's account on the product website.

License activation
Activation of the license can be done when installing the product. The license can be activated online or offline.

+ Online activation means that S32 Design Studio for S32 Platform holds the entire conversation with the
license management service over the Internet automatically. The user only enters the activation key when
requested.

» Offline activation requires more user effort and serves when online activation cannot be applied, for instance,
when the host machine cannot access Internet services. The user generates the activation regquest and places
it to alocation that can be accessed from the Internet. Then the user visits the user account on the product's
website, uploads the activation request, generates the activation response, and submitsit to S32 Design Studio
for S32 Platform.

License status

The status of the license (activated or not) can be learnt from the user account on the product's website. The license
information is also available in the Product Licenses window of S32 Design Studio for S32 Platform.

Returning thelicense

If you decide to uninstall S32 Design Studio for S32 Platform or reinstall it to a different workstation, the best
approach is to return the license and thus keep it for future use. The license can be returned online or offline, similar
to the activation procedure.

When reinstalled, S32 Design Studio for S32 Platform can be activated with the returned license. The license can
be reused with the same product version only. If the product was upgraded to the higher version, the new licenseis
required.

Licensing S32DS 3.4

To activate the license for your S32 Design Studio for S32 Platform, you need to submit the activation code when
installing the product. For the detailed instructions, refer to the following topics:

» Applying the license during installation

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021
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» Getting the activation code

Applying the license during installation

To apply the license when installing S32 Design Studio for S32 Platform:

1. Get the activation code as described in topic Getting the activation code.
2. When requested, enter the activation code and click OK.

53205 Activation =

- Software Activation Code

Ok Cancel

If you click Cancel, the licensing is skipped and the installation continues.

3. After the code is entered, choose the activation type. Click Online for the installer to complete the activation
without your interference.

53205 Activation ot

@ Choose activation type

Online Offline

Click Offline to submit the activation files manually. This option may be useful if you are not connected to the
Internet.

4. If you click Offline, the installer generates the activation request. Perform the following steps:
a) Savether equest.xm fileinalocal folder.
b) Browse to www.nxp.com and log in with your registered member credentials.

¢) Ontheweb page, go to Offline Activation. Browseto ther equest . xmi file that you saved recently and
click Process. Then save the generated act i vati on. xm fileinalocal folder.
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] { PRODUCTS APPLICATIONS DESIGN SUPPORT COMPANY Q,

MXP o Software & Support - Offline Activation

Software & Support

. Refarence your saved request XbL file in the form helow. After clicking activate, you will be prompted to
Froduct List

download the activation response. Save it and load it into your application to activate.

request.xml
Cirder History

Recent Product Releases

Froduct Search

Recent Updates

Licensing
License Lists
Offline Activation
FAQ
Diownload Help
Tahle of Contents

FALS

d) Get back to theinstaller. In the Activation response dialog box, browsetotheact i vati on. xm fileand
click Load.

Once done, the activation step is passed and the installation continues.

Getting the activation code

When you agree to the license terms before downl oading the S32 Design Studio for S32 Platform installer, you get a
message with the activation code to the email address specified in your NXP account. Or, you can get the activation
code directly from your account on the website.

To get the activation code on the NXP website:

1. Browse to www.nxp.com.

2. Click Account and log in to the site using your registered member ID and password.

3. Click your login name on top of the page, then click My account and Softwar e Licensing and Support.

4. Click Product List under Software& Support. Click your product in the list.

5. Click | Agreeto accept the terms and conditions.

6. On the Product Download page, go to License Keys. The license information for your product includes the
activation code.
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} { PRODUCTS APPLICATIONS DESIGN SUPPORT COMPANY Q i -.E.
M¥P - Software & Support - License Information
Software & Support = =
. License Information
Praduct List
Product Search §32 Design Studio - Installer
Order Histary View
Recent Product Releases
lterplleccpton 532 Design Studio
Recent Updates
Orcier Mumber 305
Licensing Purchase Order Number
License Lists Tatal Humber of Lizenses: 100
Cffling Activation Acthvation Code R e e
FAQ License Appiicable o Produci(s)
Download Help Wersion  Descrigtion
Table of Conlents EF 532 Design Studic - Installer (View ELILA]
99 Available
FAQS
License Quantity: 1
Fulfillment ID: 173974207
Expiration Date: Dec 27, 2023
Product: 532 Design Studio- Installer
Machine: ABCD1234ABCD1234ABDC1 234ABCDI 234ABCD1 234
Activation Code:  J000CX000C000EG000
Wiew]

Viewing the license information

To view the license information for S32 Design Studio for S32 Platform:

1. Onthemain menu, goto Help > NXP Licenses.
2. Inthe Product Licenses dialog box, find thelist of licenses related to the product.

i Product Licenses EI@

NXP Licenses

Wiews and manage licenses for the installed compaonents,

Product Wersion Status

: 532 Design Studio for 32 Platfarm 3.4 License expiring in 1453 day(s), §

| Open || Demis | [ Close

3. Sdlect the product and click Details to see more information about the license.

Viewing licenses on the website

Y our NXP account keeps the information about all requested product licenses. To view thisinformation:

1. Browse to www.nxp.com.

2. Click Account and log in to the site using your registered member ID and password.

3. Click your login name on top of the page, then click My account and Softwar e Licensing and Support.
4. To seeadll products for which you have alicense, click Product List under Softwar e& Support.
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To view the detailed license information, click the product and go to the License K eys tab.

} { PRODUCTS APPLICATIONS DESIGN SUPPORT COMPANY Q E S -.E.

M¥P - Software & Support - License Information

E——— License Information

Product Search §32 Design Studio - Installer

Order History

View

Recent Product Releases
Hem Description

532 Design Studio
Recent Updates
Orcier Mumber 305
Licensing Purchase Order Number
License Lists Tatal Number of Licenses: 100
Cffling Activation Acthvation Code R e e
FAQ License Appiicable o Produci(s)
Download Help Wersion  Descrigtion
Table of Conlents EF 532 Design Studic - Installer (View ELILA]
99 Available
FAQS
License Quantity: 1
Fulfillment ID: 173974207
Expiration Date: Dec 27, 2023
Product: 532 Design Studio- Installer
Machine: ABCD1234ABCD1234ABDC1 234ABCDI 234ABCD1 234

Activation Code:  J000CX000C000EG000

5. Toseeadll activated licenses, click License Lists under Licensing. To view the detailed license information for a
product, click Additional Details or Details.

}{ Products  Applications  Design  Support  About Q_ Search nxp.com LA =

NXP . Software & Support ~ Search Licenses

Software & Support
Product List

Search Licenses

Product Search Find Licenses Filter By
Order History

Search | Choose One v ® Order Date
Recent Product Releases

Recent Updates For Entitlement Exp. Date

Licensing
License Expiration Date
License Lists
fiine Activation
Offline Activatio From
FAQ
Download Help 2

Table of Conients

K G 1 to 13 0f 13 > §>[| Entries per page:| 25 v
Eulfilment oo License Exp,  © Entillement oo
Exp.
44244344 Catalog ltem Name Jun 3, 2023 Jun 3, 2023
532 Design Studio for Power Architecture
Additions! Details @
Catalog Item Name Mar 21,2023 Mar 21,2023
LAX Compiler

Additional Details @

Returning the license

Beforereinstalling or migrating your S32 Design Studio for S32 Platform 3.4 to a different computer, you need to
return the license. Later, you can activate this license again for a different installation of the product.

To return the license:
1. Go to www.nxp.com.
2. Click Account and log in to the site using your registered member ID and password.
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3. Click your login name on top of the page, then click My account and Softwar e Licensing and Support.
4. Toseeadl activated licenses, click License Lists under Licensing.
5. Inthe product entry, click Return.

Another option to return the license is available from the Help > NXP Licences menu of S32 Design Studio for S32
Patform 3.4.

-

PrnductLicenses [= || = | &=

NXP Licenses

Wiewy and manage licenses for the installed components,

Product Wersion Status

532 Design Studio for 532 Platform 34 License expiring in 1453 d...

License 532 Design Studio for 532 Platfarm @

Software Activation Code: | [IINNN- [N -0 -
[[] Generate offline request [

Open l [ Details l [ Cloze

[ Return license l [ Refresh l [ Cancel l

Inthe Product Licenses dialog box, click Open.

» Toreturn the license onling, click Return license in the popup dialog box.

« When not connected to the Internet, return the license offline. Select the Gener ate offline request option and
click Return license. Save the deactivation request (r equest . xm ) and submit it in your NXP account as
described in topic Applying the license during installation. Save the activation file to be able to activate the
license in the future.

Now the S32 Design Studio for S32 Platform 3.4 license is excluded from the list of active licensesin your NXP
account (Licensing > License Lists).

Note: When you return alicense, it affects all component and product instances that depend on this license.

Relicensing S32DS 3.4

If the product license was returned by mistake or with the purpose of using a different license, activate the license as
described below.

To relicense the product:

1. Launch S32 Design Studio for S32 Platform 3.4.
2. Inthe Product Licenses dialog box, the product entry appears with the “License missing” status. Click Activate.
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Product Licenses EI@

NXP Licenses

Wiewy and manage licenses for the installed components,

Product Wersion Status
. 532 Design Studio for 532 Platform 3.4 License missing
[ Artivate I [ Details I [ Close l

3. Inthe Activate S32 Design Studio for S32 Platform 3.4 dialog box, do the following:

Activate 532 Design Studio for 532 Platform 23]

Software Activation Code: |
[[] Generate offline request

[ Activate l [Load offline responseJ I Cancel I

» For online activation, enter the activation code and click Activate. Learn how to get the activation code in
topic Getting the activation code.

*  When not connected to the Internet, activate the license offline. Select the Generate offline
request option and click Activate. Then submit the generated r equest . xni file and get the
activation. xnl response as described in topic Applying the license during installation. Click L oad
offlineresponse, browsetotheact i vati on. xm fileand click Load.

Once the license is activated, the Product Licenses dialog box displays the number of days before expiration in the
Statusfield.

Project management

Overview

In S32 Design Studio for S32 Platform, you start a new project for every embedded application or alibrary you are
about to design. A project serves as a container, keeping the source code, configuration files, and resources of your
program arranged in folders within your workspace.

Starting a project

There are several ways how you can start a project in S32 Design Studio for S32 Platform. To design a project from
scratch, use a project creation wizard. The wizard guides you through a series of steps, helping you to name the
project, to specify the target hardware and to select the appropriate programming language (C or C++), toolchains,
SDKs, and the debugger.

The other waysto start a project are importing an existing project to your workspace and reusing a project example,
either installed with S32 Design Studio for S32 Platform or created manually.

Project foldersand files
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Once created or copied to the workspace, a project is stored in the project's root folder named similarly. The project
filesinside the root folder are arranged in the hierarchy of folders with the predefined names and locations. Y ou can
extend your project with custom folders and files added under the root folder whenever necessary. In addition, a
project can link files and folders located outside the projects root folder.

Device configuration

Projects for particular processor families can include device configuration files. To design a device configuration,

you create a project with enabled support for the S32 Configuration tool. The default device configuration is
generated within the project and can be edited in special perspectives, including in the graphics mode. All updates are
transformed to the XML format and code and saved to the configuration files.

Project properties

Every project includes a collection of properties that configure the build process. Y ou can open and edit the project
propertiesin adialog box. Thisdialog is the place where you specify the project variables, choose optional builders,
update the build configuration settings and do adjustments in the selected tool chain, reference other projects and
SDKSs, and create and edit launch configurations.

Visibility and operations

At design time, all operations with projects are performed in the Project Explorer view. The Project Explorer
shows the file and folder structure of all opened projects available in the workspace. The context menu called on the
project's root folder or on its nested folder enables you to perform the following actions:

» Opening and closing projects

* Adding and linking files and folders to projects

» Building projects or paths

» Exporting projects or particular folders

* Removing projects or particular folders from the workspace

» Accessing the project or folder properties
The topicsincluded in this chapter provide more information on how to manage projectsin S32 Design Studio for
S32 Platform.

Starting a project

Creating a project in the wizard

To develop an embedded application or alibrary, you generally start with creating a new project in the project
creation wizard. There are several project creation wizards available from the File > New menu:

Workspace532D5 - C/C++ - 532 Design Studio for 532 Platform
Edit Source Refactor MNavigate Search  Project  ConfigTools Run Window  Help

Mew Alt+Shift«N » | EF  532DS Project frem Example Ctrl+Alt+E
Open File... &% 53206 Library Project Ctrl+ Alt+L
[} Open Projects from File System... [,7 532DS Application Project Ctrl+Alt+4

» S32DSApplication Project: Creates an application project for a certain processor, core, language, and
toolchain.

e S32DSLibrary Project: Createsalibrary project for a certain processor, core, language, and toolchain.

» S32DSProject from Example: Helps you quickly create an application project that copies all sourcefiles
and project settings from a project example. This option is described in topic Creating a project from an
example.

The high-level stepsfor creating a project are as follows:
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1. Launch the project creation wizard for your type of project.
2. Onthefirst page of the wizard, specify the project name and location, the processor, and the toolchain for each

core.
532DS Application Praject (=[O [

Create a 532 Design Studio Project
Mew 53205 Application Project

Project name:

s32v2_project

Use default location

Dy _workspace Browse...
Processors: ToolChain Selection:
type filter text Core Kind Mame Teolchain
4 (= Famnily 532v2 A53 Boot Cortex-A... NXP GCC 6.3 for Arm 64-bit Bare-Metal -
B 5322 Cortex-A53 Linux AS3 Cortex-A53.0_1  NXP GCC 6.3 for Arm 64-bit Bare-Metal -
H 532v232 Cortex-M4 A53 Cortex-A53 1 0 NXP GCC6.3 for Arm 64-bit Bare-Metal -
H 532V232 Cortex-AS3 A53 Cortex-A53.11  MNXP GCC 6.3 for Arm 64-bit Bare-Metal -
B 532V234 Cortex-WM
B 532v234 Cortex-A53 Description:
GMU 6.3 Toolchain is selected -

@ < Back DNext > Einish

A

3. Click Next.
4. On the second page of the wizard, select the required cores and specify the settings for each core.
5. Click Finish.

Note: Learn about all wizard fieldsin the Project creation wizar ds section of this documentation (Refer ence >
User interface > Wizards).

The wizard creates all project folders and files and displays the new project in the Project Explorer:

[ Project Explarer 52 |2 5, 7§ = O
415 test_project_A53_0_0: Debug_FLASH
> [l Includes
> 2 Project_Settings
(2 include
a [ src
> [ main_A53_0_0.c
B description =t
2 5 test_project A53_0_1: Debug_RAk
2 o5 test_project A53_1 0: Debug_ RAk
2 5 test_project A53_1 1 Debug RAR

If the target processor has multiple cores, the wizard generates a dedicated project for each core that you have
selected on the second page.
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Creating a project from an example

Y ou can create anew project on the basis of a sample project. The new project includes all files of the sample project.
To create a new project from an example project:

1. Launchthe S32DS Project from Example wizard by clicking File > New > S32DS Pr oj ect from Example on
the menu.

53205 Project from Example. = @

Create 532D5 Project from Example

Project name: 4 boot flash

Enter search text...

Exarnples: Description:
4 [= 5322 Examples Project: md_hoaot_flash -
a = 53734 Platform:  532W234 - M4

Toolchaine  GCC 4.3

12 233 boot flash Hardware:  Tested with S32W234-EVEZ (SCH20288 REV B2)

=% md_boot_flash
4 = SDK 532234 RTM w100 Exarnple Projects General
4 [ demo_apps Software Motes:
=% ammclib_s32wi34
1= freertos_s3dui3d
1= hello_world_s32w234

m

*The derno application dernonstrates booting from different boot
devices on the 532V234 EVBZ
*It configures the clacks within the device and prints a message ta

= hwvip_s32v23d the UART consale
= sost_s3dvddd * Oy Lauterbach debugging configuration is supported
=2 sdhe_fatfs_s32w23d * Only Windows host O3 is supported

1= sdhe freertos s30viid 1y Debug_Rar - configuration to run the application from SRARM

4 [= driver_examples Use the [md_hoot_flash_Debug_RAM_Lauterbach] launch
» [= analog configuration to load and debug the application
» = communication
- = system 21 Debug_FLASH_YIP - configuration to boot from external QSPIanc
\ B timer Execute In Place (¥IP)
[ User Bxamples Use the [rnd_boot_flash_Debug FLASH QSPI Lauterbach] launch ~
':3:' [ Einish l l Cancel

2. Thewizard displays all sample projectsin the Examples pane. Click a project that fits best. To find a certain
project, start typing the project name in the search box above the Examples pane.

3. IntheProject namefield, specify a unique name of the new project. Use alphanumeric characters (A-Z, a-z, 0-9)
and underscores (*_"). Do not start the project name with a digit.

4. Click Finish. The new project appears in the Project Explorer.

If system generates any errors or warnings, you can see them in the Problems view. Y ou can use the Quick Fix
option if possible:

» Right-click an error message and select Quick Fix option from the context menu,
* Select errorstofix,
» Click Finish.

Errorswill disappear and project will be available for build and debug.
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Y ou can add an existing project to your workspace by importing it from:

» asystem folder,
e anarchivefile,
e aProjectinfo.xml file.

Importing a project from a system folder or an archive file

To import a project into the workspace:

1. Click File>Import... > General > Existing Projectsinto Workspace on the main menu, then click Next.
2. Inthe Import Projects diaog box, browse to the projects root folder or archivefile.

0

Impnr‘t

Import Projects

Select a directory to search for existing Eclipse projects,

-5 =]

1@ Select root directary:  Divmy_workspaceitest - Browse...
() Select archive file: Browse...
Brojects:

Options
[7] Search for nested projects

[ViCopy projects into warkspace

[[] Clase newly imported projects upon campletion

[T Hide projects that already exist in the workspace
WWorking sets
[[] Add project to working sets Mew. .

Select..,

test (D:vmy_workspace\test) Select All
Deselect All

Refrash

@' Mext = Einish l [ Cancel

3. Inthelist of folders, select the projects to be imported.
4. Select the Copy projectsinto workspace option to not affect the original project.

5. Click Finish.
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Importing a project from a Projectinfo.xml file

To import a project into the workspace:

1. Click File>Import... on the main menu.

2. Inthelmport dialog click S32 Design Studio for S32 Platform > Projectlnfo XML as S32DS Prgject, then
click Next

3. Browse to the Projectinfo.xml file.

[ mport = (& s
Project Info XML to S32 Project
Create 532 Design Studio Project fror Projectinfo.xml

Project Info XML file: | DiVWoarkspace532054 ke st projectyPrajectinfo.xml

MNew project narme: test]

Project type: ARM3IZ Executable -» NXP GCC 6.3 for &Arm 3

Build configuration: Debug_RAR -

[C] Create launch configuration | GDB PEMicro Debugging Interface -

':?:' Mext = Finish l [ Cancel

4. Specify the project name.
5. Inthe Project type list select the toolchain available for the core.
Note: Be careful to select the appropriate core type toolchain, f.e.: if importing project with linux core type, select

the linux configuration. Selecting the wrong toolchain during import may lead to unavailability to compile the
project.

6. IntheBuild configuration list select the configuration available for the project type and core.

7. 1f you need anew launch configuration for debugging enable the Create launch configuration option, select the
debug configuration type from the list.

8. Click Finish.

If imported with the Create launch configuration option enabled, the Debug Configurations dialog will appear
with a new configuration created and the Debugger tab displayed. For debugger settings details refer to topic
Debugger tab.

Adding files and folders to a project

To add files and folders to a project in the Project Explorer, use any of these options:
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Table 2: Adding files and folders to a project

Todothis... ... take thefollowing steps:
Drag and drop afileor a 1. Select afile or afolder in the system window and drag it to the Pr oj ect
folder from the file system Explorer.

2. Drop thefile or the folder to the destination project folder.

Copy and paste afile or a 1. Select afile or afolder in the system window or in the Project Explorer and
folder from thefilesystemor | copy it to the clipboard using CTRL +C.

fromthe Project Explorer |5 |, the project Explorer, select the destination project folder and paste the
copied file or folder using CTRL +V. The copied objects are placed inside the
selected project folder.

Import files from thefile 1. Click File> Import on the main menu.
System In the Import wizard, go to General > File System. Click Next.
3. Specify the settings for import:

N

Import O *
File system —
Import resources from the local file systern. L .-"
-

From directory: | oxesis32-0.3.0-win-ve140-x644532_scripts v| Browse...

(= s32_scripts S _init_py

Mj 532 _run_test.py

mj 532 _self test.py

Mj 532 _systern_test.py

Filter Types... Select All Deselect All
Into folder: | test_project Browse...
Options

[] Owverwrite existing resources without warning

[ Create top-level folder

Advanced »»

f:?;' < Back Mext > Cancel

* IntheFrom directory field, browse to the folder where the files for
import are located.

» Flagfilesfor import in the right pane, or flag the parent folder in the left
pane to import al included files.

»  Specify the target folder for import in the I nto folder field.

e Toimport fileswith their parent folder, select the Create top-level
folder option.

4. Click Finish.
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Todothis... ... take the following steps:

Add anew folder toaproject [ 1 |n the Project Explorer, click the project folder where you need to nest anew
folder.

2. Click File> New > Folder on the main menu.
3. Inthe New Folder dialog box, enter the name of the new folder.

5 New Folder O x

Folder

Fa—
Create a new folder resource. i ;

Enter or select the parent folder:

| test_project |

(=)

v [5 test_project: Debug
£ settings
= board
= include
(= Project_Settings
{#£ s32_scripts
(= src

= RemoteSystemsTempFiles

Folder name: | misc

Advanced »>

4. Click Finish.

Addanew filetoaproject |1 |nthe Project Explorer, click the project folder where you need to add a new
file.

2. Onthemain menu, click File> New and the option required - Sour ce File,
Header File, or Filefrom Template (aTXT file).

3. Inthe New File diaog box, point the source (parent) folder where the new file
will be added, enter the file name, and select the file template from the list.
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Todothis... ... take the following steps:
Mew Source File O X
Source File
Create a new source file, c
Source folder | test_project/src | Browse...
Source filg | calc.c |
Template: Default C source template ~ Configure...

4. Click Finish.

Adding a device configuration

Theintegrated S32 Configuration Tool enables you to create and devel op a device configuration within a project.

A device configuration sets up interconnections between the device's pins and clocks and connected peripherals. A
typical configuration specifies pin electrical features, signal routing from pins to peripherals, muxing, clock element
settings, and clock output frequencies.

To store a device configuration, the S32 Configuration Tool generates a MEX configuration file and the empty
boar d folder for the sourcefiles.

=

¥ Project Explorer &3

BES Y
4 1:'3 test_project: Debug_FLAS
> [ Includes
- 2 Project_Settings
: 2 SDK
» 2 board
s [A3 src
> @ include bak
» @ Linker_Files.bak
> @ srebak
» @4 Startup_Code.bak
BB c22v232 62 1mex

|
H

Thetopicsin this section describe how to work with a device configuration in a project:

» Creating a project with a device configuration
» Editing a device configuration

» Importing a device configuration

» Exporting a device configuration

To learn more about the S32 Configuration Tool, refer to the S32 Configuration Tool Getting Started guide. This
document can be reached from the Help > Help Contents menu.
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Creating a project with a device configuration

To create a project with a device configuration:

1. Onthe main menu, click File > New > S32DS Application Project.

2. Inthe project creation wizard, select the processor family and the core and specify a unique project name. Use
aphanumerics (A-Z, a-z, 0-9) and underscores (*_"). Do not start the project name with a digit.

3. Click Next.
4. On the next page, define the required cores and parameters. Select an SDK to be used.

Note: The S32 Configuration Tool is enabled by default when an SDK is selected for the project. If SDK is not
selected the S32 Configuration Tool is not accessible for the project.

53208 Application Project = [ =
New S32DS Project for S2Y232 Cortex-M4

Select required cores and parameters for them,

Project Marne test_project

Core [V] Cartex-M4F

Library Mewlib =
IO Support Mo /0 —
FPU Support Toolchain Default =
Language C —
SDKs 532232 _SDKw 1.0.0
Debugger 332 Debugger —

':?:' Mext = Finish l [ Cancel

5. Click Finish. The new project appearsin the Project Explorer.

Editing a device configuration

To let you edit adevice configuration, S32 Design Studio provides perspectives named Pins, Clocks, Peripherals,
DCD (Device Configuration Data), IVT (Image Vector Table), QuadSPI and DDR. The settings that you edit and
save in these perspectives are automatically stored in the configuration file of the currently used project.

To edit adevice configuration in a perspective, do any of the following:
e Double-click the MEX filein the Project Explorer. By default, you will get to the Pinstool.

Select the project in the Project Explorer and click the L (Open S32 Configuration) button on the
toolbar. Click to open the required perspective.
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File Edit Source Refactor MNawvigate Search  Project ConfigTools Run  Window Help

= | ®-{R-BRICHF F IVBIN| LB @ -S~-E-F~ite-

5 Project Explorer 22 | = <}=|-=> 7F & = O M Open Pins
4|75 test_project: Debug_FLASH U1 Open Clocks

> [apt) Includes P Open Peripherals
> (2 Project_Settings & Open DCD
> (B SDK E Open VT
2 (22 hoard
68 sre = Open QuadsPI
> (@ include bak @4 OpenDDR
» @ Linker_Files.bak hanage SDK Components
> @ srebak

» @4 Startup_Code.bak
BB c22v232 62 1mex

* Right-click the project in the Project Explorer pane. On the drop-down context menu, click S32
Configuration Tool and the required option.

The use of settings in the perspectives is beyond the scope of this document. Y ou can read more about the subject in
the S32 Configuration Tool Getting Sarted guide. To open this guide, click Help > Help Contents on the menu.
While configuring your processor, you can switch between the perspectives using the L (Open S32
Configuration) toolbar button.

To save the changes to the project, use the Update Project toolbar button. A click on this button either savesthe
latest device configuration silently, or opens the Update Project Files dialog box.

When saving the changes for the first time, clickUpdate Project > Open Update Project Dialog.

File Edit MNavigate 5Search Project ConfigTools Clocks Run  Creation VDK Debug  Window
[ - | [y © | test_project i ﬁ‘ @Updatepmject ~ :Functional Group

@ Update Project
@ Open Update Project Dialog

E Clocks Table 2 :]-t Clecks Diagram

Run Mode | ([T ~

In the Update Project Files dialog box, select the device configuration files to be created in the project and updated
with the latest pin, clock, and peripheral settings:
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Update Project Files

Generated file
w Pins
w board',
pin_muz.c
pin_mux.h
w Clocks
w board',
clock_config.c
clock_config.h
w Peripherals
w board',
sdk_project_config.h
[] DCD
O] VT
[] DDR Configuration
+ [m] Configuration
[m] $32V234_M4.mex

Options

Status

@ create
@ create

@ create
@ create

@ change

t warnings
t warnings
t warnings

no change

[“JiAlways show details before Update Project | oK |

Cancel

When you click OK, the project will be updated as follows:

If afileislabeled “create”, it will be created in the project'sboar d folder.
If afileislabeled “no change”, there are no updates to be saved to thisfile.
If afileislabeled “change”, the existing file will be updated in the boar d folder. Click the “change” label to
compare the file before and after update.
If afileisnot selected, it will be skipped from update, or not created.

Y ou can configure the Update Project button to always open the Update Project Files dialog box. To do it, select
the Always show details before Update Proj ect option in the Update Project Files dialog box, then click OK.

Importing a device configuration

A device configuration includes a MEX file and source code files that specify interconnections between the device's
pins and clocks and connected peripherals. Y ou can create these files within your project, or you can import external
configuration files into your project.

To import device configuration files:

1. Create or open a project that includes a device configuration (MEX file).

2. Select the project in the Project Explorer and click File > Import on the main menu.

3. IntheImport dialog box, double-click S32 Configuration Tool. Click to import aMEX file, registers, or source
files, then click Next.
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ﬁlmpnr‘c
Select

Irnport configuration file

Select an import wizard:

type filter text

s = Install

» = Plug-in Developrnent

» = Rernote Systerns

» = Run/Debug

4 [= 532 Configuration Tools
= Irnport Configuration (*.mex)
' Import ECU Configuration
' Import Registers
' Import Source

» (= 532 Design Studio for 532 Platform

= Software Analysis

= Team

s = MWL

s = Other

m

®

Einish

Cancel

4. Specify the settings for import:

Tasks

» If youimport aMEX configuration, browse to the existing MEX file, specify the target project for import,

and select tool -specific data to be imported:
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B mport B

Import

Existing configuration (*.mesx):
Dvmy_workspacehtest)532V232 621.mex

Browse...

Target project:
test2

Browse...

Functional groups found to be imported:

Configuration/Functional group
4 Peripherals
BOARD InitPeripherals

Impert option

* overwrite
4 Pins
BOARD_InitPins * overwrite
4 Clocks
BOARD_BootClockRUN * overwrite
4 [7] DCD
* overwrite
T
DDR

() Impert the configuration as a new one

@ Merge the configuration into the current one

® Next = [ Finish ] [ Cancel l

b

If you import registers, browse to the registers configuration (for instance, to aCSV file), and specify the
functional group under which the registers will be added:
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D5

Import Registers
Import registers frorm Mermory Dump or C5V format

Registers configuration | Fmy_werkspace\fccu_fault_injection_s32v234_source\BOARD_BootClockRUN.csv

Browse...

Clocks

Functional group options
(®) Modify existing functional group
(0 Create new functional group

Functional group name

?\' < Back

Cancel

Note: To learn how to get aCSV file with registers configuration, refer to Exporting a device
configuration.

« |f youimport asourcefile, browse to it. Then select functional groups to be imported.

Impnrt

Impont source

Source file (ol

Dy _weorkspacetHello_Warld\boardypin_rmuzc

Target project:

(") Impaort the configuration as a new one
@ Merge into current configuration

Functional groups found to be imported:

Configuration/Functional group

w Pins
BOARD_InitPins

= & sl

Browvse...

Browvse...

Irmport option

overwrite v

Finish l [ Cancel l

If the source file already existsin the target project, specify how to handle the existing functions when

their names match the names of functions to be imported:
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» Select overwrite to replace the existing function with the imported one.
» Select rename to keep in the destination source file both the existing function and the imported

function under different names.
5. Click Finish.

Exporting a device configuration

To export device configuration files:

1. Open aproject with the implemented device configuration.

2. Select the project in the Project Explorer and click File > Export on the main menu.

3. Inthe Export dialog box, double-click S32 Configuration Tool. Click to export the MEX file, or expand the tool
folder and click to export an HTML report, registers, pins, or source files. Click Next.

Export

Select

Cheose export wizard.

Select an export wizard:

type filter text

d >

4

= Remote Systems
= Run/Debug
~ [= 532 Configuration Tool

w (= Clocks Tool

I

[

Export Source Files

E [

~ [= Peripherals Tool

[

Export Source Files

[

=

nz Tool

b=

Export Registers
Export Source Files

3 [y [ [ [

= Tea

= Export Configuration (".mesx)

= Export HTML Report

Export registers in C5V (Comma Separated Values) Format

= Export HTML Report

= Export HTML Report

Export the Pins in CSV (Comma Separated Values) Format

@' < Back

Cancel

4. |If you export an HTML report, registers, or pins, browse to the destination folder. For the MEX file, specify the

file name and the destination path.

If you export the source files, click the cores which files you need to export. For each core, specify the destination

folder (for instance, the boar d folder in adifferent project):
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5. Click Finish.

W Export

Export Clocks Sources

@ File(s) to export: clock_config.c, clock_config.h, clock_config.c,
clock_cenfig.h, clock_config.c, clock_config.h, clock_cenfig.c,

Cortex-A53 (Core #0)
(] Export

Fvmy_workspace\fccu_fault_injection_s32v234 source

Cortex-A53 (Core #1)
[ ] Export

Fvmy_workspace\fccu_fault_injection_s32v234_source

Cortex-A53 (Core #2)
(] Export

Fvmy_workspace\fccu_fault_injection_s32v234 source

Cortex-A53 (Core #3)
[ ] Export

Fvmy_workspace\fccu_fault_injection_s32v234_source

Cortex-M4
Export

| Fhmy_workspaceifcou_fault_injection_s32v234_source\board

e

Browse...

Browse...

Browse...

Browse...

Cancel

Locating project files and folders in the file system

Tasks

To locate a project file or folder in the file system, right-click it in the Project Explorer and click Properties. Click
Resour ce in the Properties dialog box. The absolute path of the selected file or folder is provided in the L ocation

field:
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F'roperties for test_project = @
resource| ® Resource - ~ 8
R .
“ es?urce Path: ftest_project
Linked Resources .
Type: Project

Resource Filters
Location: Divrry_weorkspacehtest_project

Last modified: 12 Hoa6pa 2020 r, 12:03:16
Textfile encoding
@ Inherited from container (Cpl251)

) Other: | Cpl23l
[ Store the encoding of derived resources separately
Mewy text file line delirmiter

@ Inherited from container {ifindows)

) Other: |Windows

IRestnre Qefaults‘ I Lpply J

|i?;| [.-'lpply and Close] I Cancel J

Click the (Show In System Explorer) button to open the selected folder in the system dialog box. If you selected a
file, this button opens the parent folder containing thisfile.

Renaming a project

To rename a project, open it in the Project Explorer. Before you proceed with renaming, make sure to resolve all the
project-related issues reported in the Problems view. Also, clean the project from any artifacts belonging to previous
builds:

* Right-click the project in the Project Explorer and click Clean Project on the context menu.

» Delete the Debug folder and other folders with the build output (if any available).

To rename a project:

1. Select the project in the Project Explorer and click File > Rename on the menu or press F2.

2. Specify the new project name in the Rename Project dialog box. The project name must be unique across the
workspace. The allowed characters are alphanumerics (A-Z, a-z, 0-9) and underscores ('_"). Project names starting
with adigit are not allowed.

3. Click OK.

The project is displayed in the Project Explorer with the new name and with the project files, functions, and other
resources renamed accordingly.

Duplicating a project

If necessary, you can save a copy of an existing project in the workspace under a different name. The duplicated
project includes all files, folders and resources of the original project renamed accordingly.

To duplicate a project in the workspace:

1. Select the original project in the Project Explorer and press CTRL +C.
2. Press CTRL+V to paste the copied project to the workspace. Rename the duplicated project and click OK.
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¥ Praject Explorer 52 = 8 [£] rrainc 52
= ’;v, 7 8 f* The register and bit field «
.2 test_app: Debug_FLASH #include "532v232.h
Caopy Project @
Mew Marne:
test_app?|
QK l [ Cancel

The new project appearsin the Project Explorer.

5 Project Explarer 23

0
oo | [

a
=]

2125 test_app: Debug_FLASH
25 test_appl: Debug_FLASH

|® Prablems &2 Tasks Console Properties
0 iterns

=
Description Resource

Saving a project to User Examples

S32 Design Studio for S32 Platform is installed with a collection of project examples that demonstrate programming
concepts and use of SDKs. A project example can be copied to the workspace and reused as described in topic
Creating a project from an example.

All project examples are available for use in the S32DS Project from Example wizard. To open the wizard, click File
> New > S32DS Project from Example.

The User Examples section of the S32DS Pr oject from Example wizard is reserved for project examples added by
the user. To add a project to User Examples, copy the project folder from your workspaceto the{ S32 Desi gn
Studio for S32 Platform 3.4 installation path}/S32DS/ exanpl es folder.

An example can include severa projects. For instance, when you design an application for a multi-core processor,
you use a separate application project for each core. Y ou can pack all these projects into one example. When someone
decidesto use your example, they install al included projects to the workspace.

To add a multi-project example to User Examples:
1. Inthe Project Explorer, click an application or library project that you want to add to user examples. Click
Project > Properties on the main menu.

2. Inthe Properties dialog box, click Project References in the left pane. Make sure that all other projects that you
want to include in your example are referenced.

3. Inthe Properties dialog box, click Resource in the left pane. In the right pane, click the Show in System
Explorer button to open the project folder.

4. Intheworkspace, all projects of amulti-core solution are located in the upper-level folder named similarly. The
folder was added by the project creation wizard. Copy and paste this folder to the following location: { S32DS
3.4 installation fol der}/ S32DS/ exanpl es/.
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Note: If the common folder for your projects is missing in the workspace, create afolder with a proper namein/
S32DS/ exanpl es/ and copy all projects of your example to this folder.

Now the S32DS Project from Example wizard displays your example under User Examples.

532DS Praoject from Example. = (-

Create 532D5 Project from Example

Project name:  my_example

Enter search text...

Exarmples: Description:
4 (= 532V234 5DK Example Projects
: = demo_apps
» = driver_examples

4 (= User Examples
=+ my_example

@ | Enish || Cancel |

The exampleislocated in the upper-level folder that you copied or created in the/ S32DS/ exanpl es folder.

Exporting a project

Y ou can export an S32DS project to:

» asystem folder,
e anarchivefile- ZIPor TAR,
» aProjectinfo.xml file.

Exporting a project to a system folder or an archive file

To export a project to a system folder or to aZIP or TAR archivefile:

1. Right-click the project in the Project Explorer and click Export on the context menu.

2. Inthe Export wizard, go to General and select Archive File or File System as the destination for export. Click
Next.
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Export O >
Select }Q
Export resources to an archive file on the local file systemn. H
Export O x
Select an export wizard:
type filter text Archive file Y
v (= General Export resources to an archive file on the local file system. 1 \,Ls_,
_%‘,tl Ant Buildfiles
[ Archive File [] = RemoteSystemsTempFiles €] startup_ARMCM33.c
[ File System ~ [H] (5 test_project: Debug €] system_ARMCM33.c
[T Preferences (] settings
= C/C+s w (W] Project_Settings
(= Install [0 £ Debugger
= Java {2 Linker_Files
(= Plug-in Development [ = Startup_Code
(= Processor Data = include
(= Remote Systems (= sre
(= Run/Debug [ =5 test_project: Debug
(== 532 Configuration Tool & 24
(= Team .
vl Filter Types... Select All Deselect All
To archive file: | Fi\resources\test_project.zip s Browse...
Options
?\ < Back Next =
(®) Savein zip format (@ Create directory structure for files
() Save in tar format (O Create only selected directories
Compress the contents of the file
Resolve and export linked resources
® < Back Next > Cancel

3. Onthe next wizard page, do the following:

In the left pane, remove flags from the project folders that you want to be excluded from export. Click a

folder in the left pane to see all included filesin the right pane. Remove flags from the project filesto be
excluded from export.

« Browseto the destination folder or archivefile, or enter the path manually. If the specified folder or
archive file does not exist, it will be created during export.

»  Specify the options for export.
4. Click Finish.

Exporting a project to a Projectinfo.xml file

To export a project to a system folder or to aZIP or TAR archivefile:

1. Right-click the project in the Project Explorer and click Export on the context menu.

2. Inthe Export wizard, click S32 Design Studio for S32 Platform > S32DS Project as Projectinfo XML and
click Next.
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Export = [ fEs]
532 Project to Project Info XML
Generate Projectinfo.xml for ‘test_w_a53_AM3_0" project

Select configuration to export | Debug FLASH -

Use default paths '
Use absolute paths @

':?:' Text = Finish ] ’ Cancel

3. Select the configuration to export.
4. Choose to use default or absolute paths.
5. Click Finish.

The datais exported to the Projectinfo.xml file in the project tree and its contents are shown in the editor area.

Closing and reopening a project

If no activity is happening in a project for awhile, you may prefer to closeit. A closed project still displays the root
folder in the Project Explorer, but you cannot expand it to see the project files and folders. A closed project cannot
be modified, corrupted, or involved in group operations such as building all projects.

To close aproject, select it in the Project Explorer and click Project > Close Project on the menu. To close al
projects except the selected one and its related projects, right-click the selected project and click Close Unrelated
Pr oj ects on the context menu.

To reopen aclosed project, select it in the Project Explorer and click Project > Open Project on the menu.
If necessary, the Project Explorer can be customized to hide closed projects:

1. Click the View Menu toolbar button and click Filtersand Customization on the context menu or simply push

7

toolbar button.
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75 Praoject Explorer &2 |
=R

000

|25 test_project: Debug_FLAS

& =1 <«

Projects Presentation

Top Level Elernents

Select Working Set..,
Deselect Working Set
Edit Active Woarking Set...
1vindow Woarking Set

Package Presentation

Show 'Referenced Libraries' Mode
Filters and Customization...

Link with Editor

Tasks

2. IntheFiltersand Customization dialog box, go to the Pre-set filter s tab and flag the Closed pr oj ects option.

Click OK.

-

i Filters and Customization

enter narme of filter

ﬁ" Pre-set filters ﬁ" User filters 'Eg Content

Select the filters to apply (matching iterns will be hidden):

=3

[T] *.class resources
* resources
[ Annotations
Archive files

C/C++ forward declaration
C/C++ macro directive

C/C++ using directive

Deprecated fields and methods

EO0EOOEEO

Ermpty library containers

C/C++ anomgrmous structs and enums

| »

m

Hides closed projects

Cancel

To reopen aclosed project hidden from the Project Explorer, customize the Project Explorer settings to show

closed projects. Then reopen the closed project as described above.

Removing a project

When aproject is finished and saved to a storage, you may prefer to remove it from the workspace and permanently

deleteit from the disk.

To remove a project:
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1. Right-click the project in the Project Explorer and click Delete on the context menu.

2. Inthe Delete Resour ces dialog box, select the Delete project contents... option if you prefer to permanently
delete the project files from the disk. Click OK.

i Delete Resources = @

% Rernove project 'test_project’ from the workspace?

[V]iDelete project cantents on disk (cannot be undanel

Project location:

DvWorkspaceS320Shtest_project

| Preview> || ok || Cancel |

If you have removed the project with the Delete project contents... option not selected, the project can be restored in
the workspace as described in topic Importing a project. Otherwise, the removal cannot be reverted.

Building projects

Overview

Building code in S32 Design Studio for S32 Platform is highly configurable and provides many flexibilities. In the
simplest case, you just click the menu button and get the compiled file for debugging in a couple of moments. This
scenario uses the default build settings specific to your project.

To have adeeper view and a better command of the build process, learn about the basic concepts described below.
Build targets

The build target is an output file compiled from the project code at build time. Depending on the project type, the
build generates an executable file or alibrary file ready for execution. In addition, you can generate secondary output
such as an image file, adisassembly file, or other.

Build configuration

The settings that configure the build process are collected in a build configuration - a special section of the project
properties. A build configuration specifies the builder to be used, the prioritized list of build tools available to the
builder, and the tool settings. Also, abuild configuration determines the project folders and files participating in the
build, and enables build logging.

A project in S32 Design Studio for S32 Platform can have multiple build configurations. When just created, a project
gets several default configurations for building the debug and release versions of the code. Y ou can create more
configurations for a project, adjust the settingsin any build configuration, rename the build configurations, and delete
any configuration from the project.

One of the project’s build configurations is selected to be active. The active build configuration is the one to be used
at build time.

Builder

The builder is a component that calls the build tools to generate the intermediate build files and the build target. In the
build configuration, you select the internal CDT builder or an external builder supported in S32 Design Studio for S32
Platform. The interna builder does not create a makefile, while the external builders do.
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This chapter focuses on building by means of an external builder.
Toolchains

S32 Design Studio for S32 Platform comes with a collection of toolchains targeted at different project types. Most
of the supported toolchains are based on the standard GCC tools and implement extensions to comply with atarget
hardware architecture.

When you create a project, you specify the toolchain that matches the project’ s target MCU and the core. After that,
you should not select a different toolchain for the project.

Thetools included in the toolchain are set up by default and can be fine-tuned in the build configuration.
Build tools
The build toolsincluded in atoolchain will be called by the builder to produce the build outpuit:

» Thebasic tools are called when the build is started. These tools are used to generate the build target. The call
order (the compiler, the assembler, and the linker) is predefined and cannot be altered; no tool in this sequence
can be skipped.

» The secondary (or optional) tools are executed after the build target has been generated. These tools are used
to create secondary build output such as the flash image of the application, the disassembly listing, and so
on. To be called at build time, each secondary tool needs to be enabled and configured in the active build
configuration.

Besides, atoolchain can include the disassembler tool and the preprocessor tool that are never called at build time.
Y ou can call these tools from the menu, without starting the build, to ook into the assembler instructions, string
substitutions and other conversions that will take place later when you build the project.

Using build configurations

Any project in S32 Design Studio has at least one build configuration. To view all build configurations belonging to a
given project, open the M anage Configurations dialog box in any of these ways:

» Click the project namein the Project Explorer, then click Project > Build Configurations > Manage from
the main menu.

» Right-click the project name and click Build Configurations > M anage from the context menu.

* Right-click the project name and click Properties from the context menu. In the project properties, click C/C
++ Build in the left pane, then click the M anage Configur ations button in the right pane.

r test_project: Manage Configurations l&r
Configuration Description Status
Debug Active
: Release
Set Active ” MNew... H Delete ” Rename... ]
[ 0K ] ’ Cancel ]

To perform an action from the M anage Configurations dialog box, select a build configuration from the list and
click the respective button:

» Set Active: Make the selected build configuration active, that is, used in project builds by default. Find the
details in Setting the active build configuration.

* New: Create a new configuration for the project. Find the detailsin Creating a build configuration.
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Delete: Delete the selected configuration from the project. If you delete the active configuration, the “active”
status is automatically assigned to the top configuration in the list. When there is one build configuration in
thelist, the Delete button is disabled.

Rename: Rename the selected build configuration.

To learn how to view and edit the settingsin a particular build configuration, refer to Editing a build configuration.

To learn how to view and manage the project files and foldersin all build configurations, refer to Managing project
resources in build configurations.

Creating a build configuration

Y ou can create as many build configurations for a project as required.

To create anew build configuration:;
1. Click the project name in the Project Explorer, then click Project > Build Configurations > Manage on the

main menu.

2. Inthe Manage Configurations dialog box, click New.

3. Inthe Create New Configuration dialog box, specify the name for the new configuration.

r test_project: Manage Configurations ﬁq
Configuration Description Status
i Debug Active
Release
Set Active [ Mew... l ’ Delete ] [ Rename... l
[ oK J [ Cancel l

Create Mew Configuration d

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

Mame: | Debug_new |

Description: | |

Copy settings from
(®) Existing cenfiguration | Debug v

(O Default configuration | Debug
() Import from projects | - not selected --

() Import predefined -- not selected --

Select the original build configuration whose settings will be copied to the new build configuration:
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» Default configuration: Click this option to select a default build configuration generated for the project
by project creation wizard.
* Import from projects: Click this option to select a build configuration belonging to any project available
in the workspace.
« Import predefined: Click this option to select a build configuration predefined in aCDT toolchain.
Then expand the drop-down menu next to the selected option and pick the build configuration.
4. Click OK and again OK.

If required, edit the new build configuration settings as described in Editing a build configuration.

Setting the active build configuration

One of the project's build configurationsis active, that is, used by default in the project builds. The active build
configuration appears in the Project Explorer next to the project name:

5 Project Bxplarer 52 = 5 37 B = O
=5 test_praject: Debug FLASH

To select adifferent active configuration, open the M anage Configurations dialog box (Project > Build
configurations > M anage on the menu), click the configuration to be active, and click the Set Active button.

r test_project: Manage Configurations @1
Configuration Description Status
Debug Active
: Release
Set Active ” MNew... H Delete ” Rename... ]
[ 0K ] ’ Cancel ]

Another option is, right-click the project namein the Project Explorer and click Build configurations > Set Active
and the required configuration from the context menu.

Editing a build configuration

To open abuild configuration for editing, go to the project properties (Project > Properties on the menu) and then to
the C/C++ Build section in the left pane.

Expand the Configuration menu to view all build configurations available for the project. Select the build
configuration to be viewed and edited:
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Properties for test_app

type filter text

» Resource
Builders
a C/C++ Build
Build Variables
Enwironment
Logging
Settings
Tool Chain Editar
» CIC++ General
EmbSys Register Wiew
Project Matures
Project References
Run/Debug Settings
532 Configuration Tools
SDKs
Task Tags
> Walidation

CfC++ Build

Debug FLASH [ Active |

Configuration:

Debug FLAEH [ Active |

= ’ fanage Configurations..,

Debug_RAM
= o . = .. Release_FLASH

El Builder Setti Release RAM

Build [ &l configurations |
uider [ Multiple configurations..]
Builder type: IExternaI builder -
[¥] Use default build cormmand
Build command: | ${cross_make} -j4 Wariables...
Makefile generation
[V] Generate bakefiles autornatically [] Expand Enw. Wariable Refs in bakefiles
Build location
Build directory: | $workspace_locitest_appl/Debug FLASH
Wiorkspace.., | | File systern.. | | Wariables..,
’Restore Qefaults] ’ Apply ]
[Apply and Close] ’ Cancel ]

The build configuration settings are arranged in groups and are available from the C/C++ Build section in the left

pane:

Table 3: Build configuration settings

Settings

Description

Refer to:

C/C++ Build page

Builder Settingstab: Click to select the builder
type and to configure the builder settings.

Configuring the builder

Behavior tab: Click to configure the build flow.

Configuring the build behavior

Refresh Palicy tab: Click to configure the list
of resources to be refreshed after each build.
Appliesto the external builder only.

Build Variables page

Click to view and edit the list of build variables
to be used by the external builder for string
substitution.

Environment page

Click to view and edit the list of environment
variables available to the builder.

L ogging page

Click to enable and configure build logging.

Settings page

Tool Settingstab: Click to configure the tool
settings.

Tool settings section (Reference)

Build Stepstab: Click to add optional pre-built
and post-build steps.

Adding the pre-build and post-build
steps

Tool Chain Editor
page

Click to select adifferent builder for the project.

Also, you can select the tools in the current
toolchain to be called at build time.
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Note: Click Apply to save the latest changes to the build configuration. If you just close the Properties dialog box,
your updates will be lost.
Configuring the builder

To edit the builder settings, open the project properties and click C/C++ Build in the Ieft pane and the Builder
Settingstab in the right pane.

Propertiesfortest_app = @
type filter text C/C+ + Build = -~ 8
- Resource
Builders
#[C/C++ Build Configuration: ’Debug_FLASH [ Active ] '] ’Manage Configurations...

Build Variables
Enviranment

Logging = Builder Settings | @) Behavior I < Refresh Policy
Settings
Tool Chain Editor Builder
» C/C++ General Builder fype: ’External builder e
ErnbSys Re gister Yiew [¥] Use default build comrmand
Project Matures
Project References Build command: | $cross_make} -j4 ‘ariables..,

Run/Debug Settings

332 Configuration Tools Makefile generation

<0 [¥] Generate Makefiles autarnatically [¥] Expand Env. Variable Refs in Makefiles
Task Tags Build location
- Walidation
Build directary: | $workspace_locytest_appl/Debug FLASH
Warkspace.., | | File systern,., | | Wariables..
’Restore Qefaults] ’ Spnply l
':?;' [Apply and Close] [ Cancel ]

Table 4: C/C++ Build: Builder Settings

Settings Description

Builder Specify the builder settings:

» Builder type: Select “External builder” if you need a makefile to be generated.
Otherwise, select “Internal builder”, in which case al the remaining settings on the tab
become disabled.

* Usedefault build command: Enable this option to use the default build command
(shown in the Build command field). Remove the flag to edit the build command.

* Build command: Specify the build command.

M akefile Gener ate makefiles automatically: Enable this option to generate a makefile with each build.

generation Remove the flag if you have edited the makefile manually and need to keep these changesin the

next builds. If required, specify a different folder for build output in the Build directory field.

Build location Build directory: Specify the path of the build folder.

Configuring the build behavior

To edit the build behavior, open the project properties and click C/C++ Build in the left pane and the Behavior tab in
the right pane.
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Propertiesfortest_app = @
type filter text CfC+ + Build L=l - 38
» Resource
Builders
4| C/C++ Build Configuration: ’Debug_FLASH [ Active ] '] ’Manage Configurations...

Build Variables
Environment

Loaging ® Behavior | " Refresh Policy
Settings
Tool Chain Editor Build settings
. CfC++ General Stap on first build error Enable parallel build

@ Use optimal jobs ()

EmbSys Register Wiew
) Use parallel jobs: | 4

Project Matures
Project References () Use unlimited jobs
Run/Debug Settings

532 Configuration Tools

Waorkbench Build Behawior

SDKs Warkbench build type: fake build target:
Task Tags [] Build on resource save (Buto build) | all Wariables..,
» Walidation Mote: See Warkbench automatic build preference
Build (Incremental build) all
Clean clean
’Restore Qefaults] ’ Spnply l
|:?> [Apply and Close] [ Cancel ]

Table 5: C/C++ Build: Behavior settings

Settings Description

Build settings Specify the build options:
e Stop on first build error: This option stops the build at the first encountered error. The
option is enabled by default and read-only.

» Enableparallel build: Keep this option enabled to speed up the compilation by using
parallel jobs. Configure the number of parallel jobs:

» Useoptimal jobs (4): Use the default number of four jobs.
» Useparalld jobs. Specify the number of parallel jobs by the number of CPU on

your machine.
» Useunlimited jobs. Enable the builder to produce as many jobs as required by
the build.
Workbench Specify the settings to be used by the builder when instructed to build, rebuild, or clean the

Build Behavior | project.

» Build on resource save (Auto build): Enable this option to rebuild the project
whenever the project resources are saved. Click Variablesto specify the path of the
build target.

» Build (incremental build): Enable this option to create incremental builds. Click
Variablesto specify the path of the build target to be incremented.

» Clean: Enable this option to clean the project before rebuilding it. Click Variablesto
specify the path of the build target.

Adding the pre-build and post-build steps
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A build configuration can optionally execute pre-build steps and post-build steps. If you specify a pre-build
command, it will be executed before the build tools are called. A post-build command will be executed right after the
ELF fileis created.

To add a post-build step to the build configuration:

1. Inthe project properties, go to C/C++ Build > Settings and open the Build Stepstab.
2. Select the build configuration in the Configuration field and specify the post-build command under Post-build

steps:
Froperties for test_app ?@
fype filter text Settings = \
» Resource
Builders
4 C/C++ Build Configuration: [Debug_FLASH [ Active | '] [Manage Configurations...
Build Wariables
Errvironment
Logging B3 Tool Settings .ﬁ“ Build Steps | Build Artifactl Binary Parsers | @ Error Parsers|
Settings )
Toal Chain Editar Pre-build steps
» CIC++ General Camrmand:
EmbSys Register Wiew -

Froject Matures

Description:
Froject References ESEnpHOn
Run/Debug Settings -
532 Configuration Tools )
DK Post-build steps
Task Tags Cornmand:
» Walidation -
Description:
lRestore Qefaults] l Apnply ]
':?3' [.ﬂ\pply and Closel l Cancel ]

3. Click Apply and close the dialog box.

4. Build the project with the updated configuration. The Console view reports the execution of the post-build
command.

Adding a pre-build step to a build configuration is similar, except you add your command under Pre-build steps.

Managing project resources in build configurations

To have aview of all project resources and of their use in each build configuration, right-click the project in the
Project Explorer and click Build Configurations Explorer on the context menu.
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Build cenfiguraticons I—Iﬂléj
Debug_FLASH Release FLASH Debug_RAM  Release RAM

4 = Project Settings on o o o

a (= Debugger o o 5 o

[Z| test_app_Debug FLASH_PNE.launch =5 o o o

[Z| test_app_Debug_RAM_PMElaunch 5= Lo o o

[Z| test_app_Release FLASH_PNE.launch =5 Lo o o

[Z| test_app_Release RAM_PNElaunch g5 o o o

4 (= Linker_Files X x X X
i 532v_Md flash.!d
i 532v_M4_ram.Id

4 [= Startup_Code G > L "

[ data_init.c 5 o o o

[] flash_config.c o o x x

[€] fpu_init.c o o o ae

[€] m4_functions.c oo o o o

[S] startup_S32V_M4.5 Er o o o

README ¢t

4 [~ include G of L Lo

[§ S32v234.h g o o o

[£ SWLIES_Canfig.h o o o ae

[£] core_emd.h oo o o o

[£] core_crd_simd.h o o L Lo

[£] core_cmFunch oo o o o

[£] core_cminstr.h oo o o o

[£] typedefs.h 5 o o o

[§ typedefs UINTE.h g o o o

4 [~ src o L Lo o

[£] main.c oo o o o

[ 0K ] ’ Cancel l

The Build configurations dialog box shows the data arranged in a pivot table. The tree of project folders and filesis
displayed in the left column of the table. The project's build configurations are represented by the columns located to
the right from the tree.

If aparticular folder or afileisincluded in abuild configuration, the table shows the ¢ sign at the intersection of the
respective column and the raw. An excluded resource is marked with the ¥ sign.

Y ou can modify the availability of the project resourcesin the Build configur ations dialog box. To change the status
of acertain resource to the opposite one, click theicon at the intersection of the respective column and the raw.

Building a project

Before building a project, ensure that the project uses the right build configuration. The name of the active
configuration is appended to the project namein the Project Explorer view:

[ Project Explarer 52 = 5. 7 8 = O
2|25 test_project: Debug_FLASH

If required, set adifferent active build configuration. Find the detailsin Setting the active build configuration.

To build the project, click the project name in the Project Explorer view and do any of the following:

Click the % (Build) button on the toolbar.
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» Click Project > Build Project on the menu.
* Right-click the project name and click Build Project on the context menu.

When the build starts, all steps and the final status are reported in the Console view. To resolve possible build errors,
refer to Resolving build problems.

Resolving build problems

When the project build fails, the Project Explorer displaysthe “error” sign over the project's root folder and over
the folders and files where the issues were detected. The Problems view reports about the issues that have caused the
build failure:

[ Project Explorer 532 NS Y 8 = 8 (g mainc & = 8
4 [£% test_app: Debug

> [t Includes

> (2 Project_Settings

> [ include

a {2 src

» fg] main.c
> = Debug
B README.tut 1 g

for(;;) {

counter++;

if(counter > COUNTER_LIMIT) {
counter = @

B Problems &2 J=| Tasks [ Console [T Properties

2 errors, 0 warnings, 0 others
=

Description Resource
4 @ Errors (2 items)
@ expected ;' before '} token main.c
@ make: *** [src/subdir.mk:20: src/main.o] Error 1 test_app

Click an entry in the Problems view. If the issue is detected in code, the editor area displays the problem file and
marks the line of code where the error is found.

Besides the syntax errors, build failures can be caused by invalid charactersin the resolved paths. Such errors are
reported without a particular location. If you get such an error in the Problems view, make sure that all of your
variables hold paths with only ASCII characters (A-Z', 'a-Z'), digits ('0-9"), underscores (*_"), dash characters (-,
periods ('."), and slash characters (/).

Note: Backslash ('\') isnot allowed in paths.
Find an example of such an error in Building projects in non-English versions of Windows.

Build failures with multiple unresolved symbols in code can be caused by the incorrect C/C++ indexer settings. Find
the detailsin Adjusting the C/C++ indexer settings for large files.

If system generates any warnings, you can also see them in the Problems view. Y ou can use the Quick Fix option if
possible:

» Right-click an error message and select Quick Fix option from the context menu,
* Select errorsto fix,
+ Click Finish.

After resolving all build issues, right-click the project in the Project Explorer and click Clean Project on the context
menu.
Adjusting the C/C++ indexer settings for large files

The C/C++ indexer isan optional component that builds a database of project source and header files to provide C
and C++ search, navigation features, and parts of content assist. If enabled, the C/C++ indexer updates the database
every time you import, create, edit or delete a project file.
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Indexing can be restricted by file size or by cache size, in which case the indexer may not update the database after
some action was performed with a project file, for instance, because the file was too large. An attempt to build a
project after that may fail with unresolved symbol claims, as displayed in the figure below:

Base-CMT7.vpcfg h| S32R45.h main.c [€] MCUjinite 32 [n MCU_inith = O

#include "MCU_init.h"

#include "S32R45.h"

=
- =
=
= ._,-': B e e e o e 1
@brief Initialise FX0SC to provide 48MHz internal clock
Iparam clock_mode_t clock mode - Use either crystal or bypass mode -
fireturn  Success/failure indicator o
_____________________________________________________________________________________________ d =

“retval_t 08C_init{cleck mode_t clock mode){
uint32_t timeout = @xFFFF;

if{clock_mode == FXOSC_MODE){
/* Set the CTRL register for functional mode: OSC_BYP = @, COMP_EN = 1, EOCV = @x9D, G
EX0SC.-EX05C.CTRL.R = @x@19D8811;

by

else if(clock mode == FXOSC BYPASS){
/* Set the CTRL register for bypass mode: OSC_BYP = 1, COMP_EN = 8, EOCV = @x90, GM_SEL
EXO0SC-EXO0SC_CTRL.R = @x309D0811;

b

else return INVALID ARGUMENT;

0 0 mm

1]

/* Wait for FXO0SC to stabilise */

while((FX03C. X030 STAT.B.03C STAT != TRUE) && (timeout--});
if(timeout < 1) return FXOSC_ TIMEOUT;

else return SUCCESS;

000 IDINDMDNm

@param
freturn  Success/failure indicator

= retval_t CORE_PLL_init(void){ v

In the above example, the project was imported from a Git server to an S32 Design Studio for S32 Platform
workspace. The user was able to build the project without errors until the source file with the included large header
file was opened. Now, at the attempt to rebuild the project the editor area flags errors on every single line that uses a
symbol from that header file. The header fileisincluded properly and is located at the include path, the compiler does
not show any complains. Clicking an unresolved symbol with the CTRL key pressed leads straightly to the header file,
but S32 Design Studio for S32 Platform still claims it cannot resolve the symbols.

The issue occurs because the size of the header file is more than 17 MB, while the C/C++ indexer is configured by
default to skip files larger than 8 MB from indexing. To resolve the issue, click Window > Preferences and go to C/
C++ > Indexer:
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e A
@ g 3

532
[i14 Preferences

type filker text

. General
. Ant
a CiC++

Sppearance

» Build

Code Analysis

- Code Shyle

Core Build Toolchains

- Debug
- Editor

File Types
Indexer
Language Mappings

o Mewe CFC++ Project Wizard
- Property Pages Settings

Task Tags
Ternplate Default Walues

. Help
- Install/Update
W
JavaFX
- Mernory Snalyzer
- Plug-in Developrment
- Remote Developrment
- Rermote Systerns
- RunfDebug
532 Configuration Tools
- 532 Design Studio for 532 Platform
Software Analysis
- Tearn
» Terrninal
Walidation
- MhAL
. ¥pand

Indexer

| Enable indexer
Indexer options
S Index source files not included in the build
S Index unused headers
o Index all header variants

Index all wariants of specific headers:

Index source and header files opened in editar

| Allows heuristic resalution of includes

Skip files larger than: b4 B

Skip included files larger than: 64 B

Skip all references (Call Hierarchy and Search will not wiork)
Skip implicit references (g9, overloaded operatars)

Skip type and macro references (Search for these references will notwark)

Indexing strategy
S Butomatically update the index

S Update index imrmediately after every file-save

Build canfiguration for the indexer
@ Use active build configuration

se the build configuration specified in the project's indexer settings

Cache limits
Index database cache:
10

256

%
kAR

Lirnit relative to the maximum heap size:

Absalute Limit:

| Restore Defaults ‘ | Spply

[.&pplg,-' and Clu:use] | Cancel

On the Indexer page, adjust the C/C++ indexer settings as follows:

Click Apply and Close, clean and rebuild the project. If the errors still occur, restart S32 Design Studio for S32

Enable the indexer (if disabled).

Enable the Index all header variants option.
Modify the Skip fileslarger than and Skip included fileslarger than settings so that no filesin your project

are skipped from indexing.

Select Use active build configuration.
Under Cache limits, raise the value of the Absolute Limit setting for the header file cache to 256 MB.

Platform.
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Note: Theindexer settings adjusted in the Prefer ences dialog box apply to al projectsin the workspace. To specify
the indexer settings for a particular project only, open the project properties and go to C/C++ General > Indexer.
Enable the project-specific settings and update the indexer settings as described above.

Building projects in non-English versions of Windows

Project builds may fail on a non-English version of Windows. The error occursif the path to the linker file includes
non-ASCII characters. The allowed characters are: A-z, 0-9, '-' (dash), _(underscore), /' (slash), "." (period).

Open the project properties and go to the C/C++ Build > Settings > Tool Settings> Standard S32DS C/C++
Linker > General page. Inthe Script files (-T) field, ensure that the path to the linker file uses the allowed characters
and that all included variables are resolved to ASCII strings:

Propertiesfortest_app = @
fype filter text Settings fe=1 - 8
> Resource
Builders
4 C/C++ Build Configuration: ’Debug_FLASH [ Active | VI ’Manage Configurations...

Build ariables
Environment

Logaing B Tool Settings | # Build Steps Build Artifact Binary Parsers | @ Error Parsers
p )
Settings
Toaol Chain Editor (8 Cross Settings [T Do not use standard start files (-nostartfiles)
. C/C++ General @ Target Processar ] Do not use default libraries -nodefaultlibs)
ErnbSys Register Wiew > & Standard 53203 C Compiler [T Ma startup ar default libs (-nostdlib)
Praject Matures 4B i:andard S3DSC Linker [] Omit all symbol information (-5)
; G |
Project Referenc.es g .ener.a [T Mo shared libraries (-static)
Run/Debug Settings (22 Libraries
332 Configuration Tools @ Miscellaneaus Script files {-T) L2 2=
L) i i
SDKs (22 Shared Library Seffings *${ProiDirPath}/Proje gs/Linker_ b4 flash.ld"
- T FEY | el Credd
Propertiesfortest_app = @
type filter text Build Variahles (=10 4 i
> Resource
Builders
4 CfC++ Build Configuration: |Debug FLASH [ Active | v] ’Manage Configurations...]

Build Wariables

Erwironrment pelis l

Logging
Settings Mame Type Walue ~| | Add.,
Tool Chain Editor ProgramiW/i432 String CiProgram Files Cancel
> CHC++ General i ProjDirPath String DiMorkspaceS32D5Sftest_app
ErnbSys Register View project_classpath String <ECLIPSE DYMAMIC WARIABLE » Delete
Project Natures Praihlare Strinn test amn S
Project References [¥] Shaws system variables

Run/Debug Settings

532 Configuration Tools . . . . . o o .
Build Wariables are IDE only variables, which can be used for string substitution when defining external builder

SDKs configuration, such as enviranment variable value or command line parameter in form of $V8R], internal builder
Task Tags may use them directly.
> Walidation
’Restore Qefaults] ’ Apply ]
':?;' [Apply and Closel ’ Cancel ]

If necessary, relocate the linker file to afolder whose path includes the allowed characters, or rename the folders
properly.

If theissueis caused by avariable, consider using the relative path that excludes the use of the variable. For example,
the Script files (-T) field contains the following path:

${Proj Di rPat h}/ Proj ect _Settings/Linker_Files/<project_nanme>.ld

If the ${ProjDirPath} variable holds the string with invalid characters, replace the value in the Script files (-T) field
with the relative path that does not use the ${ProjDirPath} variable:

../ Project_Settings/Linker_Files/<project_name>.1d
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The update takes effect after you click Apply.

If the errors till occur, go to the C/C++ Build > Settings > Tool Settings > Standard S32DS C/C++ Compiler >
Includes page and replace "${ Pr oj Di r Pat h} /i ncl ude" with". . /i ncl ude".

Using optional tools

A build configuration can include optional tools such as:

» Standard S32DS Create Flash Image: Thistool generates a flash image of the build target.
» Standard S32DS Create Listing: Thistool generates the disassembly listing of the build target.
» Standard S32DS Print Size: Thistool prints the size of the produced application to the console.

To be executed at build time, these tools need to be enabled and set up in the build configuration. Find an examplein
topic Generating an image file.

Also, abuild configuration includes tools that are never called at build time;

e Standard S32DS C/C++ Preprocessor
« Standard S32DS Disassembler

Y ou can call these tools from the menu for the selected project files. Find the details in topics Preprocessing source
files and Disassembling binaries and source files.

Generating an image file
When building a project, you can optionally generate a flash image from the executable file.
To generate an image file:

1. Inthe project properties, go to C/C++ Build > Settings > Cross Settings and enable the Cr eate flash image

option.
Properties for test_app = @
fype filter text Settings - - 8
> Resource
Builders
4 CfC++ Build Configuration: ’DEbUQ_FLASH [ Active ] '] ’Manage Configurations...
Build \ariables
Environment
Logging B9 Tool Settings |.ﬁ' Build Steps Build Artifactl Binary Parsers | @ Error Parsers|
Settings
Tool Chain Editor @ Cross Settings Prefix arm-none-eahi-

. CfC++ General @ Target Processor
EmbSys Register View 45 Standard $3205 C Compiler Path 53205 W2_ARM3IZ_TOOLCHAIN_DIR} Browvse...
Project Natures (2 Dialect Suffix
Project References (2 Preprocessor .

. o C compiler gee
Run/Debug Settings (23 Includes
$32 Configuration Toals & Optimization Hex/Bin converter  objcopy
bk} i
SDKs g Debugglng Listing generator objdump
Task Tags (22 Warnings
> Walidation (2 Miscellaneous Size command size
> ) Standard S32D5 C Linker Build cornmand make
> B3 Standard S3205 Assembler
. B Standard $32D5 Print Size Remove command 1 -rf
- B Standard 53205 C Preprocessor  |[T] Create flash image
» By Standard 53205 Disassembler [ Create extended listing
[¥] Print size
’Restore Qefaults] ’ Apply ]
(?;' [Apply and Close] ’ Cancel ]
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2. Click Apply. The left pane of the dialog box now shows the Standard S32DS Cr eate Flash |mage section.

3. Inthe Settings page, go to Standard S32DS Create Flash Image > General. Select the required image format
and specify other options. Find the details in the Standard S32DS Create Flash Image section (Reference) of this
documentation.

Properties for test_app = @
type filter tesxd Settings =R -~ 8
> Resource
Builders
a4 CfC++ Build Configuration: [DEbUQ_FLASH [ Active ] '] [Manage Canfigurations...
Build Variables
Enwiranment
Logging & Tool Settings |,ﬁ' Build Steps | Build Artifactl Binary Parsers I (x] ErrorParsersl
Settings
Tool Chain Editor (2 Crass Settings Output file format (-0) lMotoroIa S-recaord -
. CFC++ General @ Target Processar . [ Section: - text Intel HEX )
Ernb Sys Register View - B33 Standard 33205 C Campiler B Section: - dat Motarola S-record
Project Matures . B Standard 53205 C Linker Erhnn: - . tata Motorola S-recard (symbols)
Project References - B8y Standard 53205 Assembler Other sections (-] Raw binary
Run/Debug Settings 4 @ Standard 33203 Create Flash Image
532 Configuration Toals (22 General
SDKs » B Standard 53203 Print Size
Task Tags » E§y Standard 53203 C Preprocessor
- Walidation - B3 Standard 53205 Disassembler
Other flags
’Restore Defaults] ’ Apply l
':?j' [Apply and Closel ’ Cancel l

Click Apply and Close.
4. Build the project.
5. Inthe Project Explorer, open the folder with the build output (Debug or other) and find the required imagefile.

Using output of optional tools in post-build steps

When specified in abuild configuration, the post-build command will be executed after generating the ELF file and
before calling the optional tools (for example, generating the SREC file). For this reason, when you try to use afile
produced by an optional tool in a post-build command, you get the error message “No such file or directory”.

To use secondary outputsin a post-build command, you can do one of the following:

« Move your post-build commands to the custom makefile. It will build your project as usual and then execute
the post-build command right after the secondary output is produced.

» Create and launch a sequence of two build configurations. The first configuration will produce secondary
output (SREC, HEX and L ST files), and the second configuration will execute the post-build commands for
these files.

Using a custom makefile

1. Createthemakefi | e. t ar get s filein the project root.

2. Open thisfilein the editor and specify the target name, for example, user _al | . It should build the default al |
target and then execute your post build commands.

user _all: all post_buid step

3. Createthepost _bui | d_st ep rule. It should be executed only if the optional tool output exists. In case of the
SREC file, makefile defines the SECONDARY _FLASH variable for the output:
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makefile.targets | @ makefile &2 = 0
# Add inputs and cutputs from these tool invocaticns to the build variables *
S+ SECONDARY FLASH += test.srec \
1| i 3
post _buil d_step: $(SECONDARY_FLASH)
4. Add the post-build commands.
[ Project Explorer 33 = 8 makefiletargets &7 = 8
BES Y 8 , {
4 &5 test: Debug_FLASH user_all: all post_buid step
> 4% Binaries post_build step: $(SECONDARY FLASH)
> [ai Includes fleche ‘Post build step’
. (& Project_Settings flecho '$(SECONDARY FLASH)'
> 2 include
> 2 sre
> = Debug_FLASH
B description.bd
|# makefiletargets .
‘4 b
5. Inthe project properties, click C/C++ Build and open the Behavior tab.
6. IntheBuild (Incremental build) field, specify your custom target instead of the default one.
Propertiesfortest_app = IEI
type filter text CfC+ + Build =1 - 8
> Resource
Builders
4 C/C++ Build Configuration: ’Debug_FLASH [ Active ] 'l ’Manage Canfigurations..,

Build Wariables
Ermironrment

Logging =] Builder Settings | @ Behavior | & Refresh Palicy

Settings
Tool Chain Editor Build settings
. C/C++ General Stop on first build error Emable parallel build
ErmbSys Register Wiew @ Use optimal jobs (4)
Project Matures () Use parallel jobs: | 4
Project References () Use unlimited jobs

Run/Debug Settings

X ) YWorkbench Build Behavior
532 Configuration Tools

Dk Warkbench build type: fdake build target:
Task Tags [ Build on resource save (Suto build) | 2l Wariables..,
> Validation Muote: See Workbench autormatic build preference
Build Incremental build) user_all Variables,.,
[¥] Clean clean
[Restore Qefaultsl [ Spiprly l
?\ [Apply and Close] l Cancel l
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Using a sequence of two build configurations

1. Inthe project properties, go to C/C++ Build > Settings. Select the first build configuration, click Cross Settings,
and select optional tools to be used for building the project.

For instance, select the Cr eate flash image option to use the Standard S32DS Create Flash Image tool. Then go to
Standard S32DS Create Flash Image > General and configure the tool.

2. To create the second configuration, click M anage Configurationsin the project properties, then click New in
the pop-up dialog box. Specify the name of the second configuration. Choose to copy settings from the existing
configuration and select the first configuration from the Existing configuration list. Click OK.

test_project: Manage Configurations X
Configuration Description Status |
{Debug Acive Create Mew Configuration >
Release
Mote: The configuration name will be used as a directory name in the file

Set Active Delete Renam SYystem. Please ensure that it is valid for your platform.,

Mame: | Postbuild| |

Cancel | Description: | |

Copy settings from

(®) Existing configuration |Debug v|
test_project: Manage Configurations » |configuration  Debug
from projects | -- not selected --

Configuration Description Status pre) [LESEEalE

Debug Active predefined -- not selected --
! Postbuild i

Release
MNew... Delete Rename... Cancel

Then select the just created configuration in the pop-up dialog box and click Set Active. Click OK.

3. Inthe project properties, go to C/C++ General > Path and Symbols. Make sure the second configuration is
selected in the Configuration field. On the Refer ence tab, expand the <project_name> list and flag the first
configuration.

When you run the second configuration, this reference will call the first configuration prior to the second one.
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Properties for test_app

type filker text

> Resource
Builders
» CAC++ Build
4 Z/C++ General
> Code Analysis
Docurnentation
File Types
Formatter
Indexer
Language Mappings
Paths and Symbols
Preprocessor Include P
ErnbSys Register Wiew
Project Matures
Project References
Run/Debug Settings
532 Configuration Tools
SDks
Task Tags
> Walidation

€| i 3

@

Paths and Symbols

Configuration: [Pnstbuild [ &ctive |

'] [Manage Conﬁgurations...]

| @ Includes | # Symbols | =i, Libraries | B Library Paths | 2 Source Locati0n| @ References

a [J] test_app
[ [Active]
Debug
[] Release

Expand All

Move Up

Miowe Dowwn

[ Restore Defaults l [

Apply

l

[.ﬁ.ppl}f and Close] ’

Cancel

In the project properties, go to C/C++ Build > Settings > Build Steps. Select the second configuration in
the Configuration field and specify the post-build command that uses secondary output created by the first

configuration.

For instance, save a copy of the SREC file in the project folder where output of the second configuration is stored:
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B3 Properties for test_app [ = [= =]
type filker text Settings fe=T - 2
> Resource
Builders
a C/C++ Build Configuration: ’PDStbuiId [ Active ] '] [Manage Configurations..,

Build Wariahles
Enviranment

Logging 53 Tool Settings .ﬁ' Build Steps | Build .ﬂ.rtifactl Binany Parsers | 4 Errar Parsersl
Settings
Tool Chain Editor Pre-build steps
» CAC++ General Command:
ErnbZys Register Wiew -
Project Matures Description:
Project References
Run/Debug Settings M
532 Configuration Tools .
SOKs Post-build steps
Task Tags Command:
» Walidation cp ADebughtest_project.srec image.sred -
Description:
b
’Restore Qefaultsl ’ Apply ]
':?:' [.ﬂ\pply and Closel [ Cancel ]

5. Run the second configuration.

This command launches the first build configuration that creates all specified build targets, including secondary
output. Then the second configuration executes the post-build command.

Preprocessing source files

The Standard S32DS C/C++ Preprocessor tool enables you to evaluate the results of preprocessing of any C or CPP
source file without starting the project build. The tool generates atext file in which all macros are resolved to their
values.

To preprocess a source file, do any of the following:

* IntheProject Explorer, go to the src folder, right-click the C or CPP file and click Preprocess Selected
File(s) on the context menu.

» Right-click the open source file in the editor area and click Preprocess Selected File(s) on the context menu.
Note: Filesthat are not included in the current build configuration cannot be preprocessed.

When done, the text file with the preprocessor output appears in the Project Explorer and in the editor area. If the
resulting file exceeds 1 Mb in size, choose afile editor in the Editor Selection dialog box.

Each time the tool saves output to a new file with a unique name, allowing you to preprocess a source file many
times, keeping the earlier results of preprocessing. To compare the output files, select them in the Project Explorer,
right-click the selection, and click Compare With > Each Other on the context menu.
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™5 Project Explorer &3 = B [E| main7157917975003958509.txt [E main2016658725086382439.txt é'D Compare (‘proj.. &3 = O
=5 W8 [l Text Compare (i) Differences shown might not be optimal. Recompute with slower algorithm,
< i Debuc
al= pLoJ F:EL-.L_I bl | o] [&
» 3%, Binaries = - - =
. il Includes proj/sr...ain2016658725086382439. ¢ proj/Debug/sr...ain7157917975003958509 bt
. G2 Project_Settings larm—r:one—eabi—gcs —E"—DARMCM?_SP RE (AR M ARY ar‘m—l:one—eabi—ch —E"—DARMCM?_SP "-IC:\WN A
. # 1 "..\\src\\main.c # 1 "..\\src\\main.c
» 5 include # 1 "F:\\my_workspace\\proji\iproji\isrciimain. # 1 "F:\\my_workspaceM\projiiproji\isroi i
a5 sic # 1 "<built-ins™ # 1 "<built-in»"
+ [ main.c #define _ STDC__ 1 #define _ STDC_ 1
4 2 Debug #define _STDC_VERSION__ 201112L #define _ STDC_VERSION__ 201112L
. = Project Settings #define _STDC_UTF_16_ 1 #define _STDC_UTF_16_ 1
#define _ STDC_UTF 32 1 #define _ STDC UTF 32 1
4 (5 e #define _ STDC_HOSTED _ 1 #define _ STDC_HOSTED 1
 [ii4 main.o - [arm/le] #define _ GNUC__ & #define _ GNUC__ &
= main.args #define _ GNUC_MINOR__ 3 #define _ GNUC_MINOR__ 3
= main.d #define _ GNUC_PATCHLEVEL_ 1 #define _ GNUC_PATCHLEVEL _ 1
D main2016658725086382439 txt #define _ WERSION__ "6.3.1 28178589 (build.sh #define _ VERSION__ "6.3.1 28178589 (buil
. #define _ LINARO_RELEASE_ 281786 #define _ LINARO_RELEASE_ 201786
L) main7157917975003958509.6¢ | 4yccine _ LINARO SPIN__ @ #define _ LINARD SPIN__ @
subdir.mk #define _ ATOMIC_RELAXED @ #define _ ATOMIC RELAXED @
> %5 proj.elf - [arm/le] #define _ ATOMIC_SEQ_CST S #define _ ATOMIC_SEQ CST 5
malkefile #define _ ATOMIC_ACQUIRE 2 #define _ ATOMIC ACQUIRE 2
objects.mk #define _ ATOMIC_RELEASE 3 #define _ ATOMIC_RELEASE 3
; #define _ ATOMIC ACQ REL 4 #define _ ATOMIC ACQ REL 4
=l projargs #define _ ATOMIC CONSUME 1 #define _ ATOMIC CONSUME 1
=| projmap #define _ FINITE_MATH_ONLY__ @ #define _ FINITE_MATH_ONLY_ _ @
sources.mk #define _ SIZEOF_INT__ 4 #define _ SIZEOF_INT__ 4
s @4 settings #(de‘Fine SIZEOF LONG 4 Ry -iidefine SIZEOF LONG 4 Ry ~

¥ corniect

Thetool is called with the “preprocess only” option (- E) by default. To enable additional options, refer to Standard
S32DS C/C++ Preprocessor in the project properties (C/C++ Build > Settings) .

Disassembling binaries and source files

The Standard S32DS Disassembler tool enables you to get disassembly of abinary or a source file without starting the
project build. The disassembly code can be used to reveal the logical flaws or vulnerabilities.

To disassemble afile, do any of the following:

* IntheProject Explorer, go to the src folder and right-click the C or CPP file, or right-click the binary filein
the build output folder. Click Disassemble Selected File(s) on the context menu.

» Right-click the open source file in the editor area and click Disassemble Selected File(s) on the context
menu.

Note: Filesthat are not included in the current build configuration cannot be disassembl ed.

When done, the text file with disassembly appears in the Project Explorer and in the editor area. If the resulting file
exceeds 1 Mb in size, choose the file editor in the Editor Selection dialog box.

Each time the tool generates afile with a unique name, allowing you to disassemble different versions of the same
project file and to compare the results. To compare two or more disassembly files, select them in the Project
Explorer, right-click the selection, and click Compare With > Each Other on the context menu.

By default, the tool is configured to generate the following output:

e The assembler mnemonics for the machine instructions (- d option)
» The source code intermixed with disassembly (- S option)
» All available header information, including the symbol table and relocation entries (- x option)

To enable additional options, refer to Standard S32DS Disassembler in the project properties (C/C++ Build >
Settings).

Using parallel build

When you compile alarge project, using the parallel build option can reduce the needed time by factors (typically,
three to five times). The improvement depends on the number of cores and on the speed of your machine.
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Parallel build means that the builder does not compile one file after each other, but instead runs a set of parallel
builds. Thisis especially useful for host machines having multiple cores or CPU. Each CPU can do a compilation and
balance the build load across all available CPU to cut the build time.

To speed up the build time, go to the project settings and click C/C++Build in the left pane. Go to the Behavior tab
in the right pane:

Propertiesfortest_app = @
type filter text CfC++ Build L=l - 38
> Resource
Builders
a4 C/C++ Build Configuration: ’Debug_FLASH [ Active ] '] ’Manage Configurations...

Build Variables
Enviranment

Logging [= Builder Settings | @ Behaviar | & Refresh Palicy
Settings ] ]
Taol Chain Editor Build settings
. CfC++ General Stap on first build error Enable parallel build
ErmnbSys Register View _) Use optimal jabs (4)
Project Matures @ Use parallel jobs: 8 =
Project References ) Use unlimited jobs

Run/Debug Settings
532 Configuration Tools

Warkbench Build Behavior

SDKs Warkbench build type: Make build target:
Task Tags [T Build on resource save (Ruto build) | all Wariables..,
» Validation MNote: See Workbench automatic build preference
[7] Build (Incrementsl build) all
[¥] Clean clean
’Restore Qefaults] ’ Apply l
I\/:?;' [Apply and Close] ’ Cancel ]

The parallel build option is enabled by default. Select the number of “parallel jobs’ depending on the number of CPU
on your machine. Click Apply to save the changes and continue or Aplly and Close to save the changes and quit the
Properties dialog.

The possible disadvantage of the parallel build is, the compilation errors from all jobs are reported in the same
Problemsview in paralél. If the project has many errorsin many files, consider turning parallel build off during the
error fixing.

Debugging

Overview

One of the key features of S32 Design Studio for S32 Platform isits great support for debugging embedded C and C
++ applications for S32 devices, both created in the wizard and imported to the workspace. Debugging is performed
by means of the GDB tools supplemented with extra code (scripts, libraries, SDKSs) to provide support for the target
device, virtualization, and other options.

Support for each family of devicesis brought to the debugging process with a respective software package or several
packages that have to be installed into S32 Design Studio for S32 Platform.

Debugging environment
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S32 Design Studio for S32 Platform allows debugging on a connected target, on aremote Linux system, and in the
simulation mode. The availability of each option depends on the target device.

» To enable debugging on the target, S32 Design Studio for S32 Platform supports several evaluation boards
with embedded devices aswell as JTAG hardware debuggers from several manufacturers. S32 Design Studio
for S32 Platform supports communication with a connected board via the USB and Ethernet interfaces.

» To enable debugging in the simulation mode, S32 Design Studio for S32 Platform implements integration
with the Synopsys and VLAB tools. Debugging on a simulator is started and performed in special
perspectives provided by S32 Design Studio for S32 Platform.

User interface

Debugging can be started and managed from the GDB command line and from the user graphical interface of S32
Design Studio for S32 Platform. When using the graphical interface, the developer is switched to the Debug or VDK
Debug perspective that includes customizable views for inspecting values and managing the debugging process. The
views available to the developer are Memory, Registers, EmbSys Registers, Breakpoints, Expressions, Variables,
and other. The information about the debugging status appears in the Console, Debugger Console, and Problems
views. The debug sessions with the included processes and threads can be managed in the Debug view.

Debug configuration

In S32 Design Studio for S32 Platform, a project is created with a collection of out-of-the-box debug configurations.
A debug configuration consolidates al project specific debugging information. This includes the paths of the
executable file and of the project, the settings responsible for the project rebuild, for connection and initialization of
the board, for starting debuggers, and for file lookup. A debug configuration is the place to specify the first breakpoint
and additional GDB commands. Optionally, a debug configuration can reference external symbols and an image file
not included in the project.

The set of debug configurations created for a project includes at least one “debug” configuration and one “rel ease”
configuration. These configurations have similar settings and only differ in metainformation. For projects created
for debugging on a bare-metal target, S32 Design Studio for S32 Platform generates configurations for debugging a
program from RAM and from flash.

L oading a program to the device

The simplest way to load a program to RAM or flash memory of the deviceis by running the respective debug
configuration. The selected configuration already includes all settings and requires only a couple of final clicks from
the devel oper.

While debugging from flash, the developer can use the command line interface to read flash memory and to reload a
program to flash. This option is provided by the flash programmer tool for advanced debugging scenarios.

Another way to load a program directly to flash memory is by using the S32 Flash tool. Thistool isinstalled with S32
Design Studio for S32 Platform but is run as a standalone application. Learn morein S32 Flash Tool User Guide.
Debugging

To start debugging, the developer runs one of the debug configurations available for the project. This event initializes
the board and prepares the target cores (if applies), and executes the GDB commands specified in the configuration.
Once done, a debug session is started. The GDB client and GDB server processes and the application process are
executed in the context of the debug session.

If specified in the debug configuration, the debug session halts at the first breakpoint. The user rel eases the program
execution and starts stepping though the code. During debugging, the user can set breakpoints, inspect and edit
memory registers and peripheral registers, create variables and expressions, debug the source code or step through
instructions.

M ulti-core debugging

In S32 Design Studio for S32 Platform, the developer can start several concurrent debug sessions on different cores of
the device and switch between them. Concurrent debug sessions can be started manually or using alaunch group.

Launch group
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S32 Design Studio for S32 Platform provides launch groups for running several executable files on a multi-core
device with asingle click. A launch group includes multiple debug configurations ranged the order of launching.
When a developer runs a launch group, the included debug configurations are executed one after another.

A separate debug session is created for each launched configuration. The first (“boot”) debug session hasto initialize
the board, run and load the boot core, prepare the secondary cores, and start the GDB processes. The remaining
(“secondary”) debug sessions load the code to the other cores. The debug sessions created by the launch group are
managed and terminated independently.

Semihosting

Semihosting is an option that allows user input and output of the debugging information in the console during
debugging. Semihosting can be enabled in the debug configuration.

Codetrace

Code trace collection is available for on-chip debugging with S32 Debug Probe. S32 Design Studio for S32 Platform
integrates the tools for collecting code trace, for managing this process during debugging, and for analysis of the
collected data. Learn more in S32DS Software Analysis Documentation available in the help system of S32 Design
Studio for S32 Platform.

Using the debugger

The Debug perspective of S32 Design Studio for S32 Platform provides several toolbar buttons to let you manage
active debug sessions. These buttons are available when a debug session is on.

1

| @ = > DR i - Q-@® P

Also, some debugging options are available from the editor area.

The following table describes all debugging options available to you when a debug session is on:

Table 6: Debugging options

Action Button Steps
Skip all breakpoints | = (Skip All Click Run > Skip All Breakpointsor click = (Skip All
Breakpoints) Breakpoints) on the toolbar.

Resume execution 0k (Resume) Click Run > Resume or click Ik (Resume) on the toolbar.

of the currently

suspended thread

Suspend execution of | I (Suspend) Click Run > Suspend or click [l (Suspend) on the toolbar.

the currently selected

thread

Stop execution of the | ® (Terminate) Click Run > Terminate or click ® (Terminate) on the toolbar.

currently selected

debug session and/or

process

Break the GDB o (Disconnect) Click Run > Disconnect or click ¥ (Disconnect) on the toolbar.

connection

Step into theroutine | 2. (Step Into) Click Run > Step Into, or click . (Sep Into) on the toolbar.

call The current statement is executed; then the current statement arrow
moves to the next statement and stops. If the routine call is executed,
then execution jumps to the first statement in that routine. It the last
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call

Action Button Steps
statement in the routine call is executed, then execution jumps to the
next statement in the calling routine.

Step over theroutine | = (Step Over) Click Run > Step Over, or click = (Step Over) on the toolbar.

The current statement or routine executes; then program execution
stops. If the current statement is aroutine call, execution stops at
the next breakpoint (watchpoint, eventpoint) or when the routine is
finished.

Instruction Stepping
mode

Step out of the -2 (Step Return) Click Run > Step Return, or click .2 (Step Return) on the toolbar.

routine call Therest of the current routine executes; then execution returns up
the call chain and stops.

Enable/disable the i= (Instruction Use the Instruction Stepping mode to step through instructions in the

Sepping Mode)

Disassembly view rather than through the source code in the editor.

To enable/disable the Instruction Stepping mode, toggle the i=
(Instruction Stepping Mode) button on the toolbar.

Set a breakpoint (@)
at the line of code

To halt execution of a statement, double-click the marker bar (the
vertical ruler in the editor) in front of the statement. Or, right-click
the marker bar and click Toggle Breakpoint.

Note: The "No source file named..." warning appearsin the
Debugger Console view when you set breakpoints at similar
function names in different projects. Thisis aknown issue of
Eclipse. Thisissue has no impact on the debug session and can be
ignored.

Enable/disable a
breakpoint

Right-click an active breakpoint (@) and click Disable Breakpoint

from the context menu, or right-click a disabled breakpoint (O) and
click Enable Breakpoint.

Remove a breakpoint

Double-click the breakpoint (@ or O).

Set the program
counter

To continue execution from a certain line of code, right-click that
linein the editor, then click Move To Line from the context menu.

Note: Changing the program counter may cause your program to
malfunction.

Restart execution of
the program

Right-click the thread in the Debug view and click Relaunch from
the context menu.

Note: Relaunchis considerably faster to restart a debug session as it
skips over loading debug information and register descriptors.

Using launch configurations

A launch configuration (or a debug configuration) is a collection of settings that describe how to launch a program.
To run aprogram from S32 Design Studio for S32 Platform for debugging or for execution, you actually run alaunch

configuration with the respective settings.

A project can have as many launch configurations as required. When you create an application project in S32 Design
Studio for S32 Platform, the wizard generates several launch configurations by default. Later on, you can create new
launch configurations, delete the existing ones, and edit the configuration settings to better serve your needs.
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The following topics describe how to manage launch configurationsin S32 Design Studio for S32 Platform:

e Creating alaunch configuration
» Editing alaunch configuration
* Running alaunch configuration

Note: Launching in Eclipseis closely tied to the infrastructure of debugging, so you can often meet the term
“debug configuration” as well, meaning that the launch configuration is going to be used to interactively debug
an application. Another term “run configuration” can be met in the context of the Run command applied to an
application.

Creating a launch configuration

To create alaunch configuration:

1. Right-click aproject in the Project Explorer. Click Debug As > Debug Configurations on the context menu.
2. Inthe Debug Configurations dialog box, do any of the following:

* Intheleft pane, click the debugging interface that fits your purpose:

Debug Configurations =]

Create, manage, and run configurations

.ﬁ : | = - Configure launch settings from this dialog:

| - Press the 'Mew Configuration' button to create a configuration of the selected type,

[E] C/C++ Application [B7 - Press the 'Mew Prototype’ button to creste a launch configuration prototype of the selected type.
[E] CfC++ Rernate Application
& Eclipse Application

[£] GDB Hardware Debugging =| - Press the 'Duplicate’ button to copy the selected configuration,
E GDEB PEMicro Interface Debugging
[E] GDB SEGGER J-Link Debugging
& Launch Group 1 - Press the Filter' button to configure filtering options,
B+ Launch Group (Deprecated)

B Launch Group for 532 Debugger

- Press the 'Export’ button to export the selected configurations,

3 - Press the 'Delete’ button to rernove the selected configuration,

- Edit arview an existing configuration by selecting it.

w532 Debugger IL| - Select launch configuration(s) and then select 'Link Prototype’ menu iterm to link a prototype,
# 532 Debugger Flash Programmer . . _— , . .
« VLAE Simulatar Debugging |u| - Select launch configuration(s) and then select 'Unlink Prototype’ menu itern to unlink a prototype,
|R| - Zelect launch configuration(s) and then select 'Resetwith Prototype Yalues' menu itern to reset with prototype values,

Configure launch perspective settings from the 'Perspectives’ preference page,

Filter rmatched 20 of 29 items

v
@

Debug Close

C/C++ Remote Application: Select for debugging on aremote Linux system.
GDB Hardware Debugging: Select for debugging on Synopsys VDK (simulation).

» GDB PEMicro Interface Debugging: Select for debugging on a board connected to the PEMicro
probe.

» Lauterbach TRACE32 Debugger: Select for debugging on a board connected to the Lauterbach
probe.

S32 Debugger: Select for debugging on a board connected to S32 Debug Probe.

S32 Debugger Flash Programmer: Select for debugging on a board connected to S32 Debug
Probe; the program is loaded to flash memory.

* VLAB Simulator Debugging: Select for debugging on VLAB (simulation).

Then click the New launch configuration toolbar button.

* Intheleft pane, double-click the required debugging interface and click alaunch configuration inside.
Then click the Duplicate toolbar button.

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

78 NXP Semiconductors



Tasks

i B v~

type filtertext[ Duplicates the currently selected launch configuration J

3. Intheright pane, specify the name of the new configuration. The recommended format of a configuration name is
{project name}_{build configuration} {target or debugger}.

4. Specify the settings as described in topic Editing a launch configuration. Click Apply to save the settings.
5. Click Debug to start debugging, or close the Debug Configurations dialog box.

Editing a launch configuration

To edit alaunch configuration:

1. Open the launch configuration by right-clicking the project name in the Project Explorer and clicking Debug As
> Debug Configurations on the context menu.

2. Intheleft pane of the Debug Configurations dialog box, expand the debugging interface specified in the project
settings and click the required launch configuration.
For instance, if your project is created for debugging on a board using the S32 Debug Probe, expand the S32
Debugger interface and find the configuration starting with your project's name.

Debug Configurations

Create, manage, and run configurations

|§ \ - X | = Marme:  test_project_Debug_FLASH_S32Debug

type filter text [ Main %% Debugger| b= Startup | & Source| [ Cornmon | 55 SVD Support| 85 05 Awareness| = Trace and Profile
[©] CAC++ Application Praject:
[E] C/C++ Remote Application
S Eclipse Application test_project
[E] GDE Hardware Debugging CAC++ Application:

E GDE PEMicro Interface Debugging
[©] GDE SEGGER J-Link Debugging
L Launch Group “ariables... ] [Search ProJect...] l Browse... I
= Launch Group (Deprecated)
,9: Launch Group for 332 Debugger
4 w532 Debugger Build Configuration: | Debug_FLASH V]
= test_project_Debug FLASH_$32Debug
# test_project_Debug_RAM_532Debug -
w test_project_Release_FLASH_$32Debug (@ Use workspace settings Configure Warkspace Settings...
# test_project_Release_RAM_S32Debug
w531 Debugger Flash Programmer
# WLAB Simulator Debugging

Debug_FLASH/test_project.elf

Build (if required) befare launching

(71 Enable auto build () Disable auto build

| Reet || Apply |

Filter matched 20 of 29 iterns

'i?)' [ Debug l [ Close ]

3. After you click the configuration in the |left pane, the configuration settings appear in the right pane grouped in
tabs. Open the required tab and modify the settings.

To learn about the settings in each group, refer to the respective topic:

 Maintab

e Debugger tab
o Startup tab

e Sourcetab

e Common tab

e SVD Support tab
 OSAwarenesstab

e Traceand Profiletab
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Debug_FLASH/test.elf

A ———
Tasks
4. Click Apply to save the recent updates to the configuration. To discard the latest updates, click Revert.
Main tab
The Main tab of alaunch configuration references the project and the executable file for debugging, and specifies the
settings for automatic project builds.
Mame:  test_Debug_FLASH_532Debug
2 Main
Project:
test

Build (if required) before launching

Build Configuration: | Debug FLASH

% Debugger| = Startup| & Source| [C] Common | 5 SVD Support | B8 05 Awareness| & Trace and Profile

Variables... l ’Searcb F'roject...] [ Browse... ]

(") Enable aute build () Disable auto build

@ Use workspace settings Configure Workspace Settings...
Table 7: Debug Configurations - Main tab (Generic settings)
Setting Description
Project Specify the project for which the launch configuration is created.
C/C++ Application Specify the application (ELF file) to be launched.
Build (if required) before | Specify whether the application can be built automatically before launching. Select
launching one of these options:
» Build configuration: Specify the build configuration for automatic build.
e Enableauto build: Enable automatic build if required. Selecting this option
may cause the application to launch slower.

» Disableauto build: Disable automatic build.
the preferences.

Use wor kspace settings: Use the option specified in the preferences of the
current workspace. Click Configure Wor kspace Settingsto view and edit
If the launch configuration is specific for the C/C++ Remote Application debugging interface, the Main tab
additionally configures the serial or TCP connection between the GDB host machine and the remote target:
Setting
Connection

80

Table 8: Debug Configurations - Main tab (C/C++ Remote Application settings)

Description

Select the connection between the target machine and the GDB host. Default: Local.
If required, click New to create a new connection. Select the connection type (Serial
Port, Telnet, or SSH) and specify the connection settings.
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Setting Description

Remote Absolute File Path | Specify the absolute path to the ELF file on the target machine.
for C/C++ Application

Commandsto execute Specify commands to be executed on the target host before the debug session starts.
befor e application

Skip download to target Enable this option to not download the program to the target machine.
path

Debugger tab

The Debugger tab configures the debug session. The Debugger tab displays specific settings for debugging on a
bare-metal target and on a Linux target, for debugging with a probe, and for debugging in the simulation environment.
To learn about the required debugger settings in each case, refer to the following topics:

» Debugging with S32 Debug Probe

» Debugging with S32 Debug Probe from flash for S32V 23x targets
« Debugging with S32 Debug Probe from flash for other targets

» Debugging with a PEMicro probe

» Debugging with a Lauterbach probe

» Debugging on aLinux target

e Debugging onaVDK

Startup tab

The Startup tab specifies the first commands for the GDB client to execute at startup. Commands are executed in the
order of appearance on the tab, after which debugging of the code becomes available to the user.
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Marme: test_project_Debug WDK
[E] Main | %% Debugger | = Startup B Source | [ Cormmon

Initialization Commands

[C] Reset and Delay (seconds): | 3
[ Halt

set can-use-hw-watchpoints 0

Load Irnage and Symbols
[¥] Load image

@ Use project binary:  test_project.elf
() Use file: Workspace,., File Systern..
Irmage offset (hex):

[¥] Load symbals
@ Use project binary:  test_project.elf
() Use file: Workspace,., File Systern..

Symbuols offset (hex:

Run Commands

[] Set prograrn counter at (hex):
[¥] Set breakpoint at: rain

break EL1_SWC_Handler

[¥] Resurme

The following table describes all settings that can appear on the Startup tab. Some settings described below are
particular to the selected debugging interface and are hidden from the tab for other interfaces.

Table 9: Debug Configurations - Startup settings

Setting Description

Initialization Commands Specify the initialization commands to be executed before the debug session is
(apply to GDB Hardware started. Configure the following related options:

Debugging only) * Reset and Delay (seconds): Select this option to reset the target after
programming and to delay the debug session. Specify the number of
seconds for the delay.

» Halt: Select this option to halt the target at startup.

L oad Image and Symbols Specify the file that contains the code for debugging:

» Load image: Select thisoption to point the binary file for debugging. This
filewill be downloaded to the target:

e Useproject binary: Select this option to debug the project's
executable.

« Usefile: Select this option to point a different ELF file for
debugging. Click Workspace or File System to browse to the file.
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Setting Description

* Image offset (hex): Specify offset of the file section where the code
starts. Leavethis field empty if the code will be loaded from the project's
executable.

Specify the source of the debugging information (* symbols”) to be passed to
the debugger. The debugging information will be kept on the host rather than
downloaded to the target.

Typically, the debugging information (DWARF) is embedded in the ELF file
generated from the project.

* Load symbols: Enable this option to point the file with symbols:

e Useproject binary: Select this option to use symbols from the
project's executable.
e Usefile: Select this option to use symbols from a different ELF file.
Click Workspace or File System to browse to thefile.
» Symbols offset (hex): Specify offset of the .text section in the file where
the table of symbols starts. Leave thisfield empty if symbolswill be
fetched from the project's executable.

Runtime Options Specify the runtime settings for the debugger. Options:

» Set program counter at (hex): Select this option to set the program
counter.

» Set breakpoint at: Set the first breakpoint at the specified function.

* Resume: Select this option to continue execution after the breakpoint.

Run Commands Commands to be executed by the GDB client after all above options are done. After
that, the user can interact with the debugger.

Source tab

The Sour ce tab specifies the source lookup paths for the debugger.

MName: |te5t_app_D ebug VDK

[ Main | % Debugger | = Startup |5 Source ™[] Common
Source Lookup Path:
v @ Path Mapping: EWL Add...
[ 532D5/arm32_ewl2 - CANXPYS32D5\532D5 arm32_ewl2
w = Default
i Absolute File Path
[#= Program Relative File Path
w = test_app Up
= .settings - \test_app

Edit...

Remove

= Debug - \test_app Down

= Project_Settings - \test_app
(= include - \test_app
(= src - \test_app

Restore Default

[ Search for duplicate source files on the path

A launch configuration created by the project creation wizard includes the default lookup paths. These default paths
are specified in the preferences (Window > Preferences > C/C++ > Debug > Sour ce L ookup Path) and apply to all
projects created in the given workspace:
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Preferences ?@
type filter text Source Lookup Path P v §
» General -
. Ant Default Source Lookup Path:
a4 CfC++ i Absolute File Path Add...
Appearance E [#= Prograrm Relative File Path
> Build : == Project Edit...
Code Analysis

Rernowve
- Code Shyle

Care Build Toolchains Up
4 Debug

Breakpoint &ctions
Disassernbly

ErmbSys Register Wiew Behavior

Floating Point Mernaory Renderer
- GDB

Source Lookup Path . ’Restnre Qefaultsl ’ Lpply ]
(?;' I\E‘. 1] [.leplyand Close] ’ Cancel ]

To modify the paths and their order in the scope of a given launch configuration, use the buttons located at the right
side. When defining and prioritizing the file paths in the list, comply with the algorithm that the GDB debugger
appliesto find source files:

» The debugger starts looking for the file in the mapped directory (if any).
» |f failed to find areadable file, the debugger searches the absolute path.
» |f the previous step failed, the debugger searches the relative paths (program and project ones).

If the debugger failsto locate areadable file in al above paths, the debug session shows the “No source found for
file” error message. To continue debugging, the user needs to locate the file manually.

By default, the debugger uses the first-found readable file as the source file. For the debugger to continue search on
the path, select the Sear ch for duplicate sourcefiles ... option.

Common tab

The Common tab allows you to specify the location of your configuration, input and output options, and launch
options.
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1118 SVD Support| 85 0S Awareness| £ Trace and Profile
Encoding
@ Default - inherited (Cpl251)
(@ Other |150-8859-1
Standard Input and Qutput
[¥] Allocate console (necessary for input)
[]Input File:
Workspace... File Systern... Variables...
[] Output File:
Workspace... File Systern... Variables...
Append
Launch in background
Table 10: Debug Configurations - Common settings
Setting Description
Save as Specify where to save the launch configuration you are editing. Select the
reguired option:
* Local file: Select this option to store the launch configuration file in
alocal system folder.
» Shared file: Select this option to store the launch configuration
filein the project structure. Click Browse and browse to the exact
folder in the Project Explorer.
Display in favorites menu
Encoding
Standard Input and Output

location. The LAUNCH file will appear in the specified project

will be displayed as the menu option.

Select the required settings:

Select the menu (Debug or Run, or both) in which your launch configuration

Select the encoding for output to be displayed in the Console view.

Specify whether the debugger can receive input and display and save output.

Allocate console (necessary for input): Select this option for the
Console view to receive output for the debug session.

Input File: Select this option for the debugger to read input from a
file.
file.

TXT file. Click Workspace or File System and browse to the file.
Output File: Select this option to save output from the Console view
toa TXT file. Click Workspace or File System and browse to the

Append: If saving to the output file is selected, enable this option to
append output to the end of the existing file rather than to rewrite the
S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

85

4
Mame:  test Debug FLASH_532Debug
[ Main [ %5 Debugger | = Startup [ & Source [[C] Commen ™11}
Save as
) Local file
@) Shared file: ‘test\\Project_Settings\Debugger
Display in favorites menu
0 7t}iDEbug

Tasks



86

A
Tasks
Setting Description
* Launch in background: Select this option to launch the
configuration in the background mode.
SVD Support tab
The SVD Support tab allows you to configure SVD files. Thistab appearsin debug configurations intended for
debugging with PEMicro and S32 Debug Probes.
Marne:  test_project_Debug FLASH_332Debug
[E] Main | %% Debugger | = Startup [ Source [[] Common [ SWD Support
[7] Clear content of Watch Registers wiew Ask before clear
[¥] Use default SWD file
Support &rm Core registers
Arrn SWD source:

Select Device

ﬁ 0% Awareness | & Trace and Profile
platfaren: pluginfcom.nxp 3 2dscles 322 53202 34 dev. swd/resources /53 202 34wl

Bronwse Warkspace,.

Browvse File Systerm...

platform:/pluginfcom.mgps32ds.cle.arm.core. mdfresource s AARMUO M4, sud
Setting
view

“ariahles..,
Table 11: Debug Configurations - SVD Support tab

Clear content of Watch Registers

SVD source

Description

Enable if you want an automatic clearing of all info about registers used in
the Watch registersview in previous debug session with the same SVD
before clear checkbox. Default: Disabled.

configurations that use the same SVD files.

Specify the SVD file to be used. Default: Use default SVD file.
these options:

files. If you want system to ask confirmation for any clear, enable the Ask

Note: If the option is enabled, registersinfo will be cleared for all

If required, uncheck the Use default SVD file checkbox and select one of
file,
Support Arm Coreregisters

OS Awareness tab

Specify the path manually: Typein a path to the location of the SVD
system.

Select Device: Specify the path via specifying the device,

Browse Wor kspace: Specify the path browsing the workspace,
Browse File System: Specify the path browsing the file system,
Variables: Specify the path via setting the variable.
The new path to the SVD file appearsin the SVD source field.

Arm SVD sourse to be used. Default: Enabled (if available).

The OS Awar eness tab allows you to inform the debugger about the operating system (OS) running on the target
hardware: FreeRTOS or OSEK. The debugger provides additional functionality specific to the selected operating
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FreeRTOS

FreeRTO5
OSEK

Tasks
ain ebugger tartu = - Source Cormmon | gior upport WaAreness
Mai Debugger | = 5 p'Eg.S =g 1115 SVD Supp 054

= Trace and Profile

Trace and Profile tab
The Trace and Profile tab alows you to configure collection of code trace information.
configurations intended for debugging with S32 Debug Probe.

After the operating system is selected, the Debug perspective starts to display the OS Resour ces view.
Owerview | Basic

Mame:  test_project_A53_0_0_Debug_FLASH_532Debug

Platform Configuration Settings

This tab appears in debug

|test_project_A53 0.0_Debug_FLASH 532Debugaxml + |

[E Main [3# Debugger | = Startup E Source [[] Commen [ 11} SVD Suppert | 88 05 Awareness | = Trace and Profile
’New] [Rename] [Delete]

Setting

Table 12: Debug Configurations - Trace and Profile settings
Overview
Basic

Description
Click this page to view the flow chart for collecting code trace. The
information on this page is read-only.

Click this page and expand the list to select a configuration file for trace
existing configuration file.

Running a launch configuration

folder <S32DS i nst al |

1

collection. Y ou can click New and create anew file, or you can select an
To run alaunch configuration:

belonging to the application project.

menu.

To learn more, go to Help > Help Contents > S32DS Softwar e Analysis
Documentation. The PDF version of this documentation is availablein

pat h>/ S32DS/ hel p/ pdf .

session.

To start debugging an application in S32 Design Studio for S32 Platform, run the appropriate launch configuration

Right-click the project in the Project Explorer and click Debug As> Debug Configur ations on the context
NXP Semiconductors

In the left pane of the Debug Configurations dialog box, expand the debugging interface to be used in the debug
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3. Below the selected debugging interface, click the launch configuration intended for your project and serving your
task. The selected configuration appears in the right pane.

4. Update the debug configuration settings as required. For details, refer to the Editing alaunch configuration
section.

5. Click Apply to save the recent updates to the configuration.
6. Click Debug to start a debug session.

Using launch groups

A launch group is a collection of debug configurations. To debug software on a multi-core target, you need to launch
several debug configurations, each starting a debug session for one core. Launch groups automate this task by
launching all included debug configurations one after another with the predefined conditions.

When you create an application project for amulti-core target in S32 Design Studio for S32 Platform, the required
launch groups are generated automatically and are available in the Debug Configurations dialog box:

Debug Configurations

Create, manage, and run configurations

= =7
ﬁ . = X | =T Mame: test_Debug_RAM_S32Debug_group
type filter text Launches ] Cammon
[€] C/C++ Application Matne Mode Action U
[E] CfC++ Rernate Application P
= Eclipse Application # 532 Debugger:test 453 0_Debug RAM_532Debug debug
pse Spp # 532 Debugger:test_A53_1 Debug_RAM_532Debug debug Do

[E] GDE Hardware Debugging
E GDE PEMicro Interface Debugging Edit...
[E] GDE SEGGER I-Link Debugging
R Launch Group
@ Launch Group (Deprecated)
4 Launch Group for 332 Debugger
B test Debug_RAM_S32Debug_group
B test_Release_RAM_S32Debug_group
# 332 Debugger
# 532 Debugger Flash Programmer
# WLAR Simulator Debugging

;
B

Remowe

Rewvert Appl
Filter rnatched 28 of 37 iterns e pply

':?3' [ Debug ] ’ Clase

The name of a generated launch group has the following format: “<project_name>_<build
configuration>_<debugger>_group”.

A click on alaunch group in the left pane displaysits structure in the right pane:

e Thetop configuration islaunched first. This configuration initializes the boot core and requires a post-
launch delay. This configuration can load the code to flash memory (“Debug_FLASH”) or to RAM
(“Debug_RAM").

» The next configurations are ranged in the order of launching and can be run one after another without a delay,
starting debug sessions for the coresin the order of indexing. These configurations load the code to RAM.

To learn more about using launch groups, refer to the following topics:

» Creating alaunch group
* Running alaunch group

Creating a launch group

To create alaunch group:
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Click the ## ~ (Debug As) button on the toolbar, then click Debug Configur ations from the drop-down menu.
2. Inthe Debug Configurations dialog box, click Launch Group or Launch Group for S32 Debugger in the left

pane. Click the . (New launch configuration) toolbar button in the left pane.
A new launch group configuration appearsin the left pane:

Debug Configurations [

Create, manage, and run configurations
€3 Must have at least one valid enabled launch.

IR B Y-

type filter text B Launches ] Comman
[©] C/C++ Application
€] C/C++ Rernote Application
S Eclipse Application Down
[©] GDB Hardware Debugging
E GDB PEMicro Interface Debugging Edit...
[©] GDB SEGGER J-Link Debugging
R Launch Group dddm
= Launch Group (Deprecated)
4®_ Launch Group for 532 Debugger
B Mew_configuration
? test_Debug_RAR_S32Debug_group
B test_Release_RAM_332Debug_group
« 332 Debugger
# 532 Debugger Flash Prograrmmer
= WLAB Simulator Debugging

Mame: Mew_configuration

MNarne Mode  Action

Up

Remaowe

Rewert Appl
Filter matched 29 of 38 iterns = PP

3. Click the new launch group in the left pane. Specify the name of the new launch group in the right pane and click
Apply.
4. Intheright pane, go to the Launchestab and click Add.

5. Inthe Add Launch Configuration dialog box, click the debug configuration to be added to the launch group. To
add severa configurations, click them, keeping the Ct r | key pressed.

Add Launch Configuration @

Add one or more launch configurations to the launch group

Launch Mode: | debug -

type filter text

a = 532 Debugger
« test AS3 0 0 Debug RAM_S32Debug
# test_A53_0_0_Release_RAM_532Debug
= test AS3 1 0_Debug_RAM_S32Debug
« test_A53 1 0 _Release RAM_532Debug
# 532 Debugger Flash Pregrammer

[7] Use default mode when launching

Pest launch action: | Wait for stop on breakpoint v]

@ [ ok || cancer |

6. Expand the Post launch action menu and specify the action to be taken before the next configuration is launched:
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* None: The next configuration will be launched after the current one without a delay.
« Wait until terminated: The next configuration will be launched right after termination of the debug
session spawned by the current configuration.
» Wait for stop on breakpoint: The next configuration will be launched right after the breakpoint is hit,
for example, at the end of initialization section. Thisoption is available for Launch Group for S32
Debugger only.
« Delay: The next configuration will be launched after the current one with the delay specified in seconds.
7. Click OK. Thelaunch group now includes the selected debug configurations. Click Apply.
8. To edit any entry in the launch group, click that entry and click Edit. Make your updatesin the Edit L aunch
Configuration dialog box and click OK.

9. Click Apply in the Debug Configurations dialog box when your launch group is finished.

Running a launch group
To run alaunch group, open it in the Debug Configurations dialog box and click the Debug button.

» S32 Design Studio for S32 Platform loads the Debug perspective.

» Thedebugger initiates the debug session for the boot core and sends the status of the operation to the Console
view. If the operation is successful, the started debug session appearsin the Debug view.

« After the post-launch action, the debugger runs the remaining debug configurations in the launch group and
initiates the debug sessions for the remaining cores. If started successfully, the secondary debug sessions
appear in the Debug view.

To continue debugging, refer to Debugging on multiple cores.

Debugging on a bare-metal target

In S32 Design Studio for S32 Platform, you can debug embedded applications on the chip. The evaluation board with
the built-in MCU (target) is connected to the developer's workstation over USB or Ethernet using a JTAG compatible
hardware debug probe. The supported probes are listed in topic Selecting a hardware debug probe.

Debugging on a bare-metal target can be performed from RAM and from flash. When you create an application
project in S32 Design Studio for S32 Platform, the project creation wizard generates configurations for debugging
from both these types of on-chip memory. To choose the right memory type for debugging, take into account memory
size and the application size. To start a debug session from the preferred memory type, just launch the appropriate
debug configuration as described in the following topics:

» Debugging with S32 Debug Probe from RAM

» Debugging with S32 Debug Probe from flash for S32V 23x targets
» Debugging with S32 Debug Probe from flash for other targets

» Debugging with a PEMicro probe

» Debugging with a Lauterbach probe

The on-chip debugging techniques available to you are those supported by the hardware debugger. In the common
case, you can use hardware breakpoints and do step-by-step execution in the code and in the disassembler
instructions.

In addition, you can view and edit the contents of the registers and memory sections. These techniques are described
in the following topics:

* Viewing Registers
* Viewing memory

When debugging a program from flash, you have an option to manage flash memory from the command line. To learn
more, refer to section Managing flash memory.
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When running a program on the target connected with S32 Debug Probe, you can collect code trace information.
Trace collection can be configured and the collected results analyzed in S32 Design Studio for S32 Platform as
described in Help > Help Contents > S32DS Softwar e Analysis Documentation.

Selecting a hardware debug probe

To debug an application on a bare-metal target, you need to connect the evaluation board with the target to a
computer running S32 Design Studio for S32 Platform. For this purpose, you can use one of the following JTAG
compliant hardware debug interfaces:

Table 13: Supported hardware debug probes

Manufacturer Hardwar e debug interface (probe) Details
NXP « S32 Debug Probe WWW.NX[P.com
PEMicro « USB Multilink Universal WWW.pemicro.com

e USB Multilink Universal FX
« OSBDM/OSITAG

e Cyclone

e TracelLink

e OpenSDA

Lauterbach +  PowerDebug USB 3 www.lauterbach.com

e PowerDebug Pro
e MUTracefor Cortex-M

Note: The scope of supported MCU families and cores differs for each model and shall be checked on the
manufacturer's website.

Debugging with S32 Debug Probe from RAM

This topic describes how to debug a bare-metal application on the board connected to the computer with the S32
Debug Probe. The application is loaded by S32 Debugger to RAM memory of the target.

To debug an application with the S32 Debug Probe from RAM:
1. Create an application project in the wizard and specify “ S32 Debugger” as the debugger.
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5$32DS Application Praject E (i

New 532DS Project for 532V234 Cortex-A53

Select required cores and parameters for them.

Project Name app_A53.00 app_AS53.01 app_AS310 app_AS311
Care Boot Cortex-A53_0.0 Cortex-A53_0_1 Cortex-A53_1.0 Cortex-A53_1 1
RAM Start Address 03900000 03940000 03380000 0330000
RAM Size, KB 256 ~| 256 ~ | 256 = | 256 B
Unused RAM, KB 0
FPU Support [ Toolchain Defaut (hard) | Toolchain Defauit (hard) | Toolchain Defautt (hard)  ~ | Teolchain Default (hard) ~ ~
Language ’C++ Y][C++ v]’C++ v]’C++ -
°Dks =) (] = ()
Debugger [532 Debugger VJ

PE Micro GDE server

532 Debugger

® Next > [ Einish J ’ Cancel ]

b

2. Connect the board to your computer. To learn the details about S32 Debug Probe, refer to the S32 Debug
Probe User Guide. The PDF version of this document islocated in the/ S32DS/ t ool s/ S32Debugger/
Debugger/ docs/ folder.

3. Build the project.

4. Open the Debug Configurations dialog and go to the S32 Debugger group of configurations. Click the debug
configuration for debugging from RAM generated for your project.

5. Onthe Main tab, verify the following settings:
* Project: The path of the application project.
* Application: The path of the executable (ELF) built from the application project.

« Build Configuration: The build configuration for debugging from RAM. If you activate the Enable auto
build option, this build configuration will be used to rebuild the application before each debug session.

6. On the Debugger tab, specify the following settings:
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[332 Debug Probe - Ethernet
LISB dewvice:

Hasthame ar IP:

lacalhost

Target Communication Speed
ITAG Speed (KHz):

16000 Tirmeout:
Delay after reset: 3000
GDB Server

30
rns

Mame:  test_project £33_0_0_Debug_RAM_S32Debug
[E Main %51 Debugger - B Startup E Source | [ Comrron | 31 SWD Support ﬁ 0S Awiareness | = Trace and Profile
Hardwvare
Dewice: 532234 Care: £53_0.0
[ Initial care
Debug Probe Connection
Interface:

Initialization script:  H 33205 IMITIALIZATION_SCRIFTS DIR)/s32w234/5320234_generic_bareboard.py

Select device and core

Tasks

Browse.., | | Variables...

Launch server

5

Server port number® 45000
[C]Enable log

GDBE Client
Executahle:

#5320% GDE_ARME4_PY]
Caorrmands:

Force thread list update on suspend
Semihosting

Enable semihasting
Part: | 45001

Secure debugging

Enable secure debugging
Debugging type:

Table 14: Debugger tab: Settings for debugging with S32 Debug Probe
Setting
Hardware

Description
Specify the settings related to the target:

fields.

)

’Select] [Browse...] [‘u"ariables...]

"

Clear data stored

generated automatically.

following folder:

Initialization script: The path of the generic initialization script

To specify the script particular to your evaluation board, go to the

<S32 Design Studio for S32 Platform
installation fol der>/ S32DS/t ool s/ S32Debugger/
Debugger/ scri pt s/ s32xxxx

NXP Semiconductors

Thelast folder in the path is named as your target processor, for

instance, / s32v234. Find the information about the available script
filesinther eadne filelocated in thisfolder.

Select device and core: Click this button and pick the target processor
and the core from the list. The data appearsin the Device and Core
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Setting Description

¢ Initial core: Enable this option if the debug configuration will start
the first debug session in alaunch group or the only debug session in
single-core debugging. When enabled, this option indicates that the
evaluation board needs to beinitialized.

In multi-core debugging, make sure to disable this option in all debug
configurations that start the second and all later debug sessionsin a
launch group.

Note: When disabled, the I nitial core option makes the probe
connection settings, JTAG settings, and GDB server settings (below)
unavailable.

Debug Probe Connection Configure the connection between the board and the computer.

* Interface: Specify the connection interface.
* USB device: For the USB connection, specify the COM port to which
the board is connected.

If the board is not connected with the USB cable, connect it and wait
for the probe's TX/RX indicator to get green. Then click Refresh for
the connected COM port to appear on the Port menu.

If you have a problem with the USB connection:

e OnWindows, install the S32 Debug Probe driver manually.
For details, refer to reeadme.txt in S32DS/ t ool s/
S32Debugger / Debugger/ dri vers/ usb/ .
e On Linux, install the udevadm utility, thistool detects the used
port.
« Hostnameor | P: For the Ethernet connection, specify the host name
or IP address of the probe network adapter.

Note: To learn the host name of the probe, refer to the documentation
provided with the delivery kit. For the static | P address assigned to the
probe, consult your network administrator.

* Test connection: click the button to check the connection.

JTAG Communication Speed | Specify the JTAG communication settings.

e JTAG Speed (KHZz): Specify the JTAG speed.

¢ Timeout: Specify the JTAG timeout.

« Delay after reset: Enable this option to perform software reset on
the device at the beginning of the debug session. Specify the board
initialization delay (in milliseconds).

GDB server Specify the GDB server settings.

e Launch server: This option launches the GDB server. Keep it
enabled unless the GDB server is started from the command line.

e Server port number: Specify the GDB server port. When debugging
multiple cores of asingle processor, specify the same port in al debug
configurations. Default: 45000.

* Enablelog: Enable this option to log the GDB server output. This
option is disabled by default.

Note: Logging may greatly reduce the speed of the debugging
process.
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Setting Description

GDB Client Specify the GDB client settings.

e Executable: The path of the GDB client. This path is generated
automatically when you click the Select device and cor e button and
select the target device and the core.

e Commands: If required, specify commands to be executed after
the GDB client is started. These commands are executed next to the
commands specified on the Startup tab.

e Forcethread list update on suspend: Enable this option for the
thread list to be updated forcedly if the debug session is suspended.

Semihosting Configure semihosting, that is, the ability of the debug session to send output
to the Console view.

« Enable semihosting: Enable semihosting.
e Port: The port for semihosting. Read-only. The port number is
defined as (GDB server port +1). Default: 45001.

Note: If semihosting is enabled, the semihosting console needs to be opened
in the Console view once the debug session is started.

Secure debugging Configure settings for secured chips.

« Enable secure debugging: Enable this option to start a debug session
on locked chip.

« Debugging type: Select the authentication method. Options:
Password, Challenge & Response.

¢ Clear data stored: Click the button to delete any data from secure
storage.

Note: The availability and support of the option depends on the target device.

Note: If the chip is unlocked, enabling secure debuging is meaningless.

7. Onthe Startup tab, specify the place in code where the first breakpoint will be set (main by default). Leave the
remaining settings with their default values.

8. Click Apply, then click Debug. The debug session is started and stopped at the first breakpoint.
9. Debug the application as usual.

Debugging with S32 Debug Probe from flash for S32Vv23x targets

Note: This section applies only to S32V23x targets.

This topic describes how to debug a bare-metal application on the board connected to the computer with the S32
Debug Probe. The application is loaded by S32 Flash Programmer to flash memory external to the target. The
application islaunched by the S32 Debugger.

To debug an application with the S32 Debug Probe from flash:
1. Create an application project and specify “ S32 Debugger” as the debugger.

2. Build the project.
If you have selected multiple cores when creating your project, build the project for each selected core.

3. Right-click the project in the Project Explorer and click Debug As > Debug Configurations on the context
menu.

4. Inthe Debug Configurations dialog box, go to the Launch Group section in the left pane.
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The project creation wizard has generated several launch groups for your application. In the left pane, click the
launch group intended for debugging from flash:

Debug Configurations =

Create, ge, and run confi ns

Iﬁ k =4 | =] ? M Mare: test_project_A53_0_0_Debug_FLASH_532Debug_group
type filter text Launches ™[] Common
[€] C/C++ Application
[€] C/C++ Remote Application
S Eclipse Application
[€] GDB Hardware Debugging
E GOB PEMicro Interface Debugging Edit...
[€] GDE SEGGER J-Link Debugging
L Launch Group
= Launch Group (Deprecated)
4% Launch Group for 532 Debugger
B test_project_ 253_01_0_Debug_FLE
b test_project_A53_0_0_Release_FL.
b test_project_Debug_RAM_5320e
P test_project_Release_RAM_532D¢
# 532 Debugger
# 332 Debugger Flash Programmer
= WLAB Simulator Debugging

MNarme Mode  Action Up

# 5§32 Debugger Flash Programrmer:test_project 433_ debug  WWait until terminated
w532 Debuggeritest_project_A53_0_0_Debug_FLASH_ debug Down

Add..,

Rermowve

a | 1 G

Rewert Appl
Filter rnatched 28 of 37 iterns eve pply

':?)' [ Debug ] [ Close ]

The right pane displays the debug configurationsin the order of execution. The top configuration isintended for
loading the executable code to flash memory of the target. The “Wait until terminated” action indicates that the
next debug configuration will be run only after the flash loading session has finished. To learn more about using
launch groups, refer to Creating a launch group.

5. Expand the S32 Debugger Flash Programmer interface in the left pane and click the debug configuration that is
located on top in the launch group.
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Create, manage, and run configurations

Iﬁ ¥ =9 | El ? M Hame:  test_project_A53_0_0_Debug_FLASHER_532Debug
type filter text [ Main ™% Debugger| ] Comman
[E] C/C v+ Application L CAC++ Application elf-file path Binary type  Project name  Base Address u
[T] C/C++ Remote Application P
& Eclipse Application (] Debug FLASH/test project AS3 0_0.elf elf test_project... —
[T] GOB Hardware Debugging
m GDE PEMicro Interface Debugging
[T] GDB SEGGER J-Link Debugging
= Launch Group Remove
4 B Launch Group for 532 Debugger Edit..
b test_project_A53 0_0_Debug_FLASH_332:
[ test_project_A53_0_0_Release_FLASH_S3
b test_project_Debug_RAM_332Debug_gre
B test_project_Release_RAM_5320ebug_gr:
s LAY Sirmulatar
#5332 Debugger
4 #3532 Debugger Flash Prograrnrmer
« test_project_A53 0_0_Debug FLASHER_ &
# test_project_A53 0_0_Release_FLASHER_
w WLAB Sirmulator Debugging

Add..,

[ Werify after write
[ Erase all flash rnermory

< i 3 [ ] [ ]
Rewert Appl
Filter matched 28 of 38 items SVE PPl

@' [ Debug ] l Close I

6. Onthe Main tab you can add, remove, edit and change order of binary elf-files.

To add new binary file press Add button. Add binary application dilog will appear. Specify the details and press
OK.

Add binary application @

Project:

test_project_A53_0_0
C/C++ application:

Debug_FLASHest_project_A853_0_0.elf

Wariahles.., ] [Search in project] [Browse‘..]

Set hase address: D]

[ ok [ conce |

7. Enablethe Erase all flash memory option to apply the respective action before writing data to flash.

Note: In order to write a new flash image or debug a new application the board should be placed in serial boot
mode.

8. Go to the Debugger tab and make sure that the following settings are defined properly:
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Mame: test_project_A53_0_0_Debug_FLASHER_S32Debug

[E] Main [%% Debugger . [] Commaon
Hardware
Bz 3234
Initialization seriptt ${532D5 INITIALZATION_SCRIPTS. DIRY:32v2 34/532v234_genetic_bareboard.py
Flash narme: [saKL5125 -
Flash type: aspi -

Debug Probe Connection

Interface: [832 Debug Probe - Ethernet

)

USE device:

Hostharne or IP: localhost

Target Cornmunication Speed

ITAG Speed (KHz): 16000 Timeaout: 30
[] Delay after reset: 0 ms
GDB Server

Launch serser
Server port nurnber® 45000
[CEnable log
GDE Client
$33205_GDB_ARM3Z_PY]

Executable:

Comrnands:

Secure debugging
Enable secure debugging

Debugging type:

’Select] ’Browse...] "u’ariables...]

=

Clear data stored

Table 15: Debugger tab: Settings for debugging with S32 Debug Probe

Setting

Description

Hardware

Specify the settings related to the target:

Device: Thisfield is populated automatically from the project settings.
If correction is needed, use the Select device button to choose the
right device.

Initialization script: Theinitialization script is popul ated
automatically based on the device information. All configurationsin
the launch group use the same script file.

To specify the script particular to your evaluation board, go to the
following folder:

<S32 Design Studio for S32 Platform
installation fol der>/ S32DS/ t ool s/ S32Debugger/
Debugger/ scri pt s/ s32xxxx

Thelast folder in the path is named as your target processor, for
instance, / s32v234. Find the information about the available script
filesin the READMVE file located in this folder.

Flash name and Flash type: Expand the menus and select the flash
device and the type.
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Setting Description

Debug Probe Connection Configure the connection between the board and the computer:

« Interface: Specify the connection interface.
» USB device: For the USB connection, specify the COM port to which
the board is connected.

If the board is not connected with the USB cable, connect it and wait
for the probe's TX/RX indicator to get green. Then click Refresh for
the connected COM port to appear on the Port menu.

If you have a problem with the USB connection:

*  On Windows, install the S32 Debug Probe driver manually.
For details, refer to readme.txt in S32DS/ t ool s/
S32Debugger / Debugger/ dri ver s/ usb/ .
e On Linux, install the udevadm utility, thistool detects the used
port.
¢ Hosthameor | P: For the Ethernet connection, specify the host name
or | P address of the probe network adapter.

Note: To learn the host name of the probe, refer to the documentation
provided with the delivery kit. For the static |P address assigned to the
probe, consult your network administrator.

e Test connection: click the button to check the connection.

Target Communication Speed | Specify the JTAG communication settings:

e JTAG Speed (KHZz): Specify the JTAG speed.

e Timeout: Specify the JTAG timeout.

« Delay after reset: Enable this option to perform software reset on
the device at the beginning of the debug session. Specify the board
initialization delay (in milliseconds).

GDB server Specify the GDB server settings:

e Launch server: This option launches the GDB server. Always
enabled.

e Server port number: Specify the GDB server port. When debugging
multiple cores of a single processor, specify the same port in al debug
configurations. Default: 45000.

« Enablelog: Enable this option to log the GDB server output. This
option is disabled by default.

Note: Logging may greatly reduce the speed of the debugging
process.

GDB Client Specify the GDB client settings.

¢ Executable: The path of the GDB client. This path is generated
automatically. And can be changed automatically when you click the
Select device button and select the target device.

e Commands: If required, specify commands to be executed after
the GDB client is started. These commands are executed next to the
commands specified on the Startup tab.

Secur e debugging Configure settings for secured chips.

« Enable secure debugging: Enable this option to start a debug session
on locked chip.
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Setting Description

« Debugging type: Select the authentication method. Options:
Password, Challenge & Response.

e Clear data stored: Click the button to delete any data from secure
storage.

Note: The availability and support of the option depends on the target device.

Note: If the chip is unlocked, enabling secure debuging is meaningless.

9. Click Apply to save your updates to the debug configuration.

10. Expand the S32 Debugger interface in the left pane and click the debug configuration that follows the top onein
the launch group. Specify the settings as described in the above step.

The following settings are required if the debug configuration is the first one to be executed after the flash loading
session:
« Initial core: Keep this option enabled for the evaluation board to be initialized.
e Launch server: Keep this option enabled for the GDB server to be started. Remove this flag only if you
are going to run the GDB server from the command line.
11. If the launch group includes more debug configurations for other cores, open them from the left pane under S32
Debugger as described above. Make sure that all these configurations have the I nitial core option not selected.
12. Go back to the launch group and click Debug.
13. When the debug session is started, the execution stops at the first software breakpoint (typicaly, at main) that is
specified on the Startup tab in the Set breakpoint at field. Step over and continue debugging your program on
the target as you always do.

Debugging with S32 Debug Probe from flash for all other targets

This topic describes how to debug a bare-metal application on the board connected to the computer with the S32
Debug Probe. The application is loaded by S32 Flash Programmer to flash memory external to the target. The
application isloaded from flash memory by the target to RAM memory of the target and launched. The S32 Debugger
connects to the running application by Attach method.

To debug an application with the S32 Debug Probe from flash:

1. Create an application project in the wizard and specify “ S32 Debugger” as the debugger.
2. Generate S-Record/Intel HEX/ Binary file selecting the Raw Binary option.

* Right click on the Project name in Project Explorer.

* Sdlect Properties> C/C++ Build > Settings > Cross Settings.

e Check the Create flash image checkbox.

» Click Apply and Close button.

* Reopen project settings and go to the Standard S32DS Create Flash Image > General.

» Select Raw binary option for Output file format.

e Click Apply and Close button.

3. Connect the board to your computer. To learn the details about S32 Debug Probe, refer to the S32 Debug

Probe User Guide. The PDF version of this document islocated in the/ S32DS/ t ool s/ S32Debugger /
Debugger/ docs/ folder.

4. Build the project generating the binary executable.

Thiswill be your application binary input to the IVT Tool.

5. Generate the BLOB image which can be programmed to flash memory device and loaded to the RAM by the
BootROM using the IVT Tool.

Note: S32 Flash Programmer supportsonly IV T image binaries. For help on obtaining IVT image for your
project refer to IVT Tool sectionin Help > Help Contents > S32 Configuration Tool Getting Started.
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The resulting BLOB image file iswhat can be flashed to the device.
6. Open the Debug Configurations dialog and double-click the S32 Debugger Flash Programmer.
7. Specify the new configuration name.
8. OntheMain tab press Add button to add new binary file. Add binary application dilog will appear.

a) Click Browse button.

b) Select the project from the workspace where the application binary islocated.

¢) Click OK button.

By default, the ELF fileis found.

d) Click Search in project button

e) Select the binary file (IVT image obtained at step 5).

f) Click OK button.

g) Enter the base address to the Set base addressfield.

Note: Typicaly, this could be 0, but you may have other requirements
h) Click OK button.
9. Check the Erase all flash memory checkbox if needed.

Note: Just the memory required by the new image needs to be cleared.
10. On the Debugger tab specify the following settings:

Table 16: Debugger tab: Settings for debugging with S32 Debug Probe from flash

Setting Description

Hardware Specify the settings related to the target:

¢ Device: Thisfield is populated automatically from the project settings.
If correction is needed, use the Select device button to choose the
right device.

¢ Initialization script: The path of the generic initiaization script is
generated automatically.

To specify the script particular to your evaluation board, go to the
following folder:

<S32 Design Studio for S32 Platform
installation fol der>/ S32DS/ t ool s/ S32Debugger/
Debugger/ scri pt s/ s32xxxx

Thelast folder in the path is named as your target processor. Find the
information about the available script filesin the README file located
in the folder.

¢ Flash name and Flash type: The flash device and the type will
automatically be set.

Debug Probe Connection Configure the connection between the board and the computer to match your
setup.

* Interface: Specify the connection interface.

e USB device: For the USB connection, specify the COM port to which
the board is connected.

If the board is not connected with the USB cable, connect it and wait
for the probe's TX/RX indicator to get green. Then click Refresh for
the connected COM port to appear on the Port menu.

If you have a problem with the USB connection:
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Setting Description
e On Windows, install the S32 Debug Probe driver manually.
For details, refer to readme.txt in S32DS/ t ool s/
S32Debugger/ Debugger/ dri vers/ usb/ .
e On Linux, install the udevadm utility, thistool detects the used
port.
* Hostnameor | P: For the Ethernet connection, specify the host name
or IP address of the probe network adapter.

Note: To learn the host name of the probe, refer to the documentation
provided with the delivery kit. For the static |P address assigned to the
probe, consult your network administrator.

* Test connection: click the button to check the connection.

Target Communication Speed | Specify the JTAG communication settings.

e JTAG Speed (KHZz): Specify the JTAG speed.

e Timeout: Specify the JTAG timeout.

* Delay after reset: Enable this option to perform software reset on
the device at the beginning of the debug session. Specify the board
initialization delay (in milliseconds).

GDB server Specify the GDB server settings.

¢ Launch server: This option launches the GDB server. Keep it
enabled unlessthe GDB server is started from the command line.

e Server port number: Specify the GDB server port. When debugging
multiple cores of asingle processor, specify the same port in al debug
configurations. Default: 45000.

* Enablelog: Enable this option to log the GDB server output. This
option is disabled by default.

Note: Logging may greatly reduce the speed of the debugging
process.

GDB Client Specify the GDB client settings:

* Executable: The path of the GDB client. This path is generated
automatically when you click the Select device button and select the
target device.

e Commands: If required, specify commands to be executed after
the GDB client is started. These commands are executed next to the
commands specified on the Startup tab.

Secur e debugging Configure settings for secured chips.

* Enable secure debugging: Enable this option to start a debug session
on locked chip.

« Debugging type: Select the authentication method. Options:
Password, Challenge & Response.

e Clear data stored: Click the button to delete any data from secure
storage.

Note: The availability and support of the option depends on the target device.

Note: If the chip is unlocked, enabling secure debuging is meaningless.

11. Click Apply to save your updates to the debug configuration.
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12. Expand the S32 Debugger interface in the left pane and click the debug configuration corresponding to your
application project since it will be subsequently started by the BootROM.

13. On the Debugger tab specify the <devi ce>_at t ach. py script in the Initialization script field.

Note: For al other Debugger tab setting refer to the Debugging with S32 Debug Probe from RAM topic.
14. On the Startup tab specify the following settings:
* Uncheck the L oad image checkbox.
» Check the Set program counter at checkbox and enter the value “Reset_Handler”.
15. Click Apply to save your updates to the debug configuration.
16. Click Debug. The debug session is started.
17. When completed, the terminated thread will be shown in the Debug per spective.
18. Continue debugging.

Debugging with a PEMicro probe
Debugging on a bare-metal target with a PEMicro probe requires the PEMicro GDB server (Eclipse plug-in) to be
installed on S32 Design Studio for S32 Platform. Find the details in topic Installing plug-ins.
To debug a bare-metal application on the board connected to the computer with a PEMicro probe:
1. Create an application project in the wizard and specify “GDB PEMicro Debugging Interface” as the debugger.

2. Build the application.

3. Open the Debug Configurations dialog and go to the GDB PEMi icro I nterface Debugging group of
configurations. Click the debug configuration for debugging from RAM of from flash generated for your project.

4. Onthe Debugger tab, specify the following mandatory settings:
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Mlain Debugger . = Startup | &0 Source | [ Cormmon 0S Awvareness | {1 SWD Support
99 P& Pp
PEricro Interface Settings

Interface: ’USB hultilink, USE bdultilink Fx, Embedded OSBEDMM/OSITAG - USE Part Yl Cormpatible Hardware
Port: ’ v] ’Refresh]

Wendar: NP Farnily: S32voo: Target: $32Y¥232M80
Core: A53.0 -

Specify IP Specify Metwark Card IP

Additional Options
[T Ernergency Kinetis Device Recowery by Full Chip Erase Use SWD protocol

Advanced Options

Hardware Interface Power Control (Woltage -- = Power-Out Jack)

Provide powver to target Regqulator Output Woltage Power Down Delay 250 ms

[] Powver off target upon software exit | i/ Powver Up Delay 1000 ms

Target Comrmunication Speed
Debug Shift Freq (KHz) 3000

Delay after reset and before communicating to target for 2000 ms

GDE Serser Settings
[V] Laurich Server Locally GODBMIPort Mumber: 6224
Hostharme or IP: localhost Server Port Number 7224

Server Pararmeters:

GDB Client Settings

Executable:  ${S32DS GDE_ARM64 EXE]

Other options:

Commands:  set mem inaccessible-by-default off -
set tcp auto-retry an
set top connect-tirneout 30
set remotetimeout 60 -

SWWO/Power Measurement Settings
[¥] Enable Strearning  More Info..,

Streaming Serser Port 8020

Exception Catching Settings {Walid for Cortexhd cores anly)
Enable HardFault Catch

Enable Exception Entrg/Return Catch

Enable BusFault Catch

Enable State Information Error Catch

Enable Checking Error Catch

Enable Mo-Coprocessor Catch

Enable Memmanage Catch

Enable ResetVector Catch

[] Force thread list update on suspend

* Interface: Select the PEMicro debug interface connected to the target device. Click Compatible
Har dwar e to open the PEMicro Web page and view the list of targets supported by the selected debug
interface.

» Port: If the debug interface uses a USB connection, select the COM port Iabeled with the device name
from the Port menu. Click Refresh to update the list of connected ports.

« Target: Click Select Device and select the target device. The vendor, family, and type of the device
appear in the respective fields.

e Core Expand the Core list and select the target core.
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» Executable: Select or enter the path to the GDB client.
Leave the remaining settings with their default values.

Note: To set up your configuration for a special debugging scenario, consult the P& E GDB Server Plug-1n debug
configuration user guide. This document is availableinthe<S32 Desi gn Studi o for S32 Platform
installation path>/ S32DS/ hel p/ pdf/ folder.

5. Click Apply, then click Debug. The debug session is started and stopped at the first breakpoint (typically, at
main) that is specified on the Startup tab in the Set breakpoint at field.

6. To usereal-time printf with Instrumentation Trace Macrocell (supported for particular devices), click Window >
Show View > Other... > PEmicro> SWO Printf. In the SWO Printf console, click the Start Trace (i) button.

7. Click Resume and debug the application as you always do.

Note: When you use the GDB console commands to control the program, views are not updated instantly. Use the
st ep command to see the refreshed views.

Debugging with a Lauterbach probe

Debugging on a bare-metal target with a Lauterbach probe requires the Lauterbach software to be installed on S32
Design Studio for S32 Platform. Click Help > Install New Software... to install the Lauterbach TRACES32 Eclipse
plug-in. For details, refer to Installing plug-ins.

Note: If you changed the default memory configuration in the linker script, make sure to update the CMM file
accordingly. In the project folder, go to Project Settings > Debugger and open the <devi ce>. cmmfile. Thisfile
contains the cores initialization, update the boot address line:

Dat a. Set SD: 0x4008814C %.ong 0x38000000 ; Wite boot address to
MC_ME. PRTNO_COREO_ADDR. R

To debug a bare-metal application on the board connected to the computer with a Lauterbach probe:

1. Create an application project in the wizard and specify “Lauterbach TRACE32 Debugger” as the debugger.

532D5 Application Project O *

New 532DS Project for 532V234 Cortex-A53

Select required cores and parameters for them,

Project Name I_A33_0.0 II_A53_0_1 II_AS3_1_0 II_A53_1_1
Core Boot Cortex-A53_0_0 Cortex-A53_0_1 [ Cortex-A53_10 [ Cortex-453_1_1
RAM Start Address 0x3e300000 053340000
RAM Size, KB 256 -] 236 =10 -0 -
Unused RAM, KB 312
FPU Suppart Toolchain Default (hard) | Toolchain Default (hard)  ~ | Toolchain Default (hard) Toolchain Default (hard)
Language C++ | C++ ([ Ce C++
SDKs
Debugger Lauterbach TRACE32 Debu +
PE Micro GDB server

b i [ebugg

532 Debugger

@) < Back

m
A

2. Build your project.
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3. Open the Debug Configurations dialog and go to the L auterbach TRACE32 Debugger group of configurations.
Click the debug configuration for debugging from RAM or from flash generated for your project.

Debug Configurations X
Create, manage, and run configurations @
¥ - 2 X ‘ B Y~ Name: | app_m4_lauterbach_Debug_Lauterbach |
type filter text k& Trace32 Debugger - j Edit Configuration File| [£] Common
[£] C/C+~+ Application Project

[t] C/C++ Remote Application

£ Eclipse Application

[£] GDB Hardware Debugging

m GDB PEMicro Interface Debugging

= Launch Group

b: Launch Group for 532 Debugger Debugger Settings

v JjA Lauterbach TRACE32 Debugger

/A 3pp_m4 lauterbach Debug Lauterback
/A 3pp_md_lauterbach_Debug_RAM_Lauts (O T32 installation
/A 3pp_m4_lauterbach_Release_Lauterbac

= 532 Debugger

* 532 Debugger Flash Programmer

For Project | app_m4_lauterbach Browse

[[] Use this launch for all projects (e.g. when design comprises multiple subprojects)

@ T32 executable [ §{532D5_T32_PATH}/bin/windows4/t32marm.exe Browse...

Configuration File ‘ ${ProjDirPath}/Project_Settings/Debugger/CMA4.£32 | Browse...
Initial Working Directory ‘ ${ProjDirPath} | Browsze...
PRACTICE script ‘ ${ProjDirPath}/Project_Settings/Debugger/CM4.crmm Debug app_md_lauterbach.elf flash | Browse...
[ Auto-invoke after launch  (Path relative to current TRACE32 working directory; parameters are allowed) Invoke
Communication Port 20000 (default port)
Startup Script (none - no t32.crmm found in initial working directory)
Multi Core
Master Launch iv

£ >

. Revert Apply
Filter matched 33 of 46 items
(@' Debug Close

4. Onthe Trace32 Debugger tab, specify the connection parameters. The configuration settings are described in
www?2.lauterbach.com/pdf/int_eclipse.pdf.

5. Click Apply, then click Debug.

When you launch the debug configuration, S32 Design Studio for S32 Platform redirects you to the Lauterbach
TRACE32 debugging tool. Debugging in the Lauterbach environment is described in www2.lauterbach.com/pdf/
int_eclipse.pdf. When the debug session is terminated, you get back to S32 Design Studio for S32 Platform.

Viewing Registers
There are three types of registers available the S32 Design Studio for S32 Platform:

e processor registers,
* memory mapped registers. peripheral and Arm core (if available for your target),
* Arm system registers (if available for your target).

When in a debug session, use:

» TheRegistersview to display and modify the processor registers values of the connected target. Find the
detailsin the Viewing processor registerstopic.

» ThePeripheral Registersview to see al the memory mapped registers of the connected target.

Note: You can aso use the EmbSys Registersview - single-view option to display and modify all peripheral
registerslisted in the view. Find the details in the Viewing peripheral registersin EmbSys Registers topic.

Note: S32 Debugger implements different mechanisms for Peripheral Registers and EmbSys Registers
views when accessing SoC memory mapped registers. Peripheral Registersview isapreferred option since
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S32 Debugger is accessing these registers directly via the system bus, bypassing caches and MMU (if present
in the core being debugged).
» The Arm System Registersview to see al the Arm system registers of the connected target.

To access data in the selected memory mapped or Arm system registers use the Watch registers view. Find the details
in the following topics:

* Reading values from registers
»  Setting valuesto registers

e Exporting register values

* Importing register values

Viewing processor registers

When in adebug session, use the Register s view to display and modify the register values on the connected target. To
display the Registers view in the Debug perspective, click Window > Show View > Register s on the menu.

(%)= Variables ©g Breakpoints [{li Registers 5% B Modules 0 EmbSys Registers = | i ¥ = 0
Marne Value Description m
a M4 General Registers General Purpose and FPU Register Group E

1] eax 1

1l ecx 1972310370

Wi edx 5386112

5ini ebx 1

11l esp Ox28fech

1111 ebp Ox28fecd

1Y esi 5397176

1 edi 74

1] eip 0x40163k <main(int, char™)+11=
it} eflags [IF]

il s 35 i

Name : ecx E

Hex:@x758f1162

Decimal:1972318378

Octal:@1654361@542
Binary:1118121162611112081280101162818
Default:197231837@

The Register s view displays the MCU registers arranged in categories. To display the values of a particular category
of registers, expand the respective tree node in the view.

To change the format of the register value, right-click the register in the view and click Number format and the
preferred format on the context menu. Y ou can choose between the hex, octal, decimal, or binary format.

Reading values from registers
To enable reading of registers when in a debug session use one of the options:

* Import asaved set of registers. For detailed information on exporting and importing registers refer to
Exporting register values and |mporting register values topics.
e Manually crate a set of registers to interact with:

1. Openthe Peripheral Registersview or the Arm System Registersview.

2. Select registersto be watched. A category, agroup of registers, a peripheral, acluster (if set), aregister, a
field (sequential bits within aregister) can be selected. A minimal unit to be watched is aregister - if you
select afield the whole register will be added.

3. PressEnter or right-click the selection and click Watch Register (s) on the context menu or double-click
theitem.
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4. Theregisters selected for reading appear in the Watch registersview.

&l Consale [®] Problems @3 Executables Debug Shell Mermaory Spaces | 110 Watch registers 52 [~f5|oe w0 & = H
q Py =p q L]

Peripherals Hex Binary .&.ddress‘ Description
a (= SIULz2_0
PR (| lx4009C0O00  SIULZ
- i MIDRL 010120011 00011101.,, 0x4009C004 SIULZ MACUID Register #1
4 [ Arm_systern_registers
a B4 address_translation_instructions Address_translation_instructions
a i PAR_ELL 0=000000003430.., 00000000, Returns the output address (O8] fr..,
[E3 ATTR (bits 56-63) 000 aonannnn kemory attributes for the returne..
B Reserved (bits 52-55) [I1] annn Reserved,
[E pa_51_4% (hits 48-51) 00 nooo Extension to PA[4T:12], See PA[4T:..
B3 Reserved_1 {bits 48-513 [I1] annn Reserved,
B pa_47_17 (bits 12-4T 0000034303 aooooon.. Output address, The output addre,.
B3 Reserved_2 ibit 113 Oxl 1 Reserved,
[E IMPLEMEMTATION_DEFIMED (it 100 (0 il IMPLEMEMTATION DEFIMED,
[E MS (bit 1 [I1] n Mon-secure, The WS attribute for a..
[E SH (bits 7-1 [I1] nn Shareability attribute, for the retur..,
B3 Reserved_3 bits 1-6) 000 aoonnn Reserved,
[E Fibitm [I1] n Indicates whether the instruction p...

The data are read from the registers of the RO (read-only) and RW (read-write) types at each debug action like a step,
aresume, a stop, or a breakpoint. When the Hex and Binary cells are updated with the actual values of the registers,
these values are displayed in yellow background.

Note: The Read on demand registers provide no values by default and display the “?’ character on theinitial
appearance. To read a Read on demand register, select aregister(s), right-click and select Read on the context menu.

To remove selected registers from the Watch register s view press Delete or right-click the selection and click
Remove Register (s) on the context menu.

Setting values to registers

To set avalueto RW or WO (write-only) register when in adebug session in the Watch register s view use one of the
options:

» Click afield'dregister's Hex cell and start typing. If an enumerated valueis set for afield/register you can
select avalue from the drop-down list with the decsriptions shown.

Note: If afield's read/set valueisincluded in the enumerated values, the Description cell isreplaced with a
description of that value from the enumerated values and marked with a 1= symbol.

| Tasks | 0 vatch registers 52 (2] Problemns (3 Ezecutables 3 Debugger Console foog e ¥ = 7
Peripherals Hex Binary .ﬂ.ddressf Description |«
a 15 AIPS/PRA, M7 FF00000 01110111,  0x40000000 Master Privilege Register &

[E MPLZ (bit 200 to user-mode, = 1 [Tl Accesses fram this master are not forced to user-made.
[E w2 (hit 213 0 &ccessps from this master are forced to user-mode, hster is trusted for write accesses,
[E MTRZ (bit 22) LA ster are not forced to user-mode, AT S S——
[E MPLL (bit 24 01 1 [T Accesses fram this master are not forced to user-made.

[E MWL (bit 25) =1
[E MTRLibit 26 01 [ This master is trusted for read accesses,

1 [ This master is trusted for write accesses,
1
[E MPLD (bit 28 0l 1 O Accesses fram this master are not forced ta user-maode.
1
1

m

[E MTWO (bit 29) Dl
[E MTRD (hit 30) ]

[ This raster is trusted for write accesses,
[T This rraster is trusted for read accesses,

a i1 PTEPTOR (uvrite only) fwrite only)  0x400FF10C Port Toggle Output Register

[E PTTO (hits 0-313  {write anlyl futite anly) Port Toggle Cutput —
a iy PTE/PDIR (00000000 noooanan...  0x400FF110 Port Data Input Register

[E) POI (hits 0-31) (00000000 noononan.., Part Data Input i

» Click afield'dregister's Binary cell, set value and click the Set button.
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| Tasks  if}{ Watch registers 32 |2 Problerns @) Executables [} Debugger Console —f 1013 w0 = = F

Peripherals Hex Binary .Jlddress‘ Descriptian
2 i _Embedded RAMO (-00000000 00000000, OxI4000800 CEE PRAM O Register
[E) BYTE 3ibits 0-7  Ox00 poon.ooan Data byte 3 of Ty frame.
[E BYTE 2 (bits 8-15) (k0 00000000 Data byte 2 of /T frame,
[E BYTE I bits 16-23) (k) 00000000 Data byte I of T frame,
[B BYTE O (bits 24-31) 000 00000000 Data byte Qof B Tx frame.
i ACTLR M00ooo0on Qoaooonn..,  OxE00DEQOS Auziliary Control Register,

e Import asaved set of registers with values. For detailed information on exporting and importing registers
refer to Exporting register values and Importing register values topics.

Exporting register values
When in a debug session, you can export values from registers to an XML-formatted file.

To export register values:

L Inthe watch registersview, click the ¥ (Export registers to file) toolbar button on top of the Watch registers

view or select registers, right-click and click Export on the context menu.

2. Inthe Export Registersdialog box, specify the full path of the file (TXT, XML, or other) for data export. If the
file does not exist, it will be created during export.

Export Registers o '@
Select registers and output file.
Export registers to the local file system,
Beqgisters:
fype filter text
1117 _ErmbeddedRARD 00000000
131 PSOR Mot available
i PTOR Mot available
iiti PDOR. O=00000001
i PIDR 0=00000000
i PDOR. 000000000
[ 4088 PCOR Mot available
[T] &4 PDIR 0=00000000
Select all ] [Qeselect aII]
Eile: Dihexportreqgisters
@' [ Finish l ’ Cancel ]

3. Under Register s, choose to export al registers or leave the selected registers.
4. Click Finish.

The datais exported to the specified file in the XML format:

<registers>
<register path="CSE_PRAM/ EmbeddedRAMO™ value=70x00000000"/>

<register
<register
<register
<register
<register
</registers
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The register value is not exported to thefile if:

e register iswrite-only,
» register marked Read on demand and value is not read,
» user terminated reading before export and value is not read.

Importing register values

Whilein a debug session, you can import values to the Watch register s view from an XML-formatted file.
To learn how to get afile with register values for import, refer to topic Exporting register values.

To import valuesto registers:

1. Openthe Watch registersview.

2 Click the "4 (Import registers from file) toolbar button on top of the Watch registers view.

3. IntheImport Registers dialog box, specify the full path to the file containing the registers to be imported.

ImportRegisters = @
Select source file.

Irmport registers from the local file system,

Eile:  Divexportreqisters

4. Click Next.
5. Choose to import only registers or registers with values.
6. Under Registers, choose to import all registers or leave the selected ones.

Import Registers = @
Select registers for import.

Irmport registers from the local file system,

type filter text

118 _EmbeddedRAKMD (00000000
i (00000000
Mot awvailable
Mot awvailable
000000001
(00000000

[ Zelect all ”Qeselectall]

C?;' Mext = [ Einish ] [ Cancel ]

7. Click Finish.

If imported with values, the values are loaded to the registers. The Watch register s view displays the imported
registers.

The valueis not imported if:
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e register isread-only,
* register iswrite-once or read-write-once and value is already set.

Such registers are skipped rather than updated.
For registers marked Read on demand import gives the following results:

« if theWatch registersview was clear before import, it displaysthe“?’ asvalue for the registers,
 if that same registers were added to the Watch registersview earlier (before import), it will display:

» thepreviously read value,
» the"“? asvaueif the Read was not performed for that register.

& Console o= Tasks | 1§11 Watch registers 52 |2 Problerns @2 Executables 1] LR L= = |

Peripherals Hex Birary Address Descriptian

4 it CEEPRAMY EmbeddedRAMD 014000800  CSE PRAM 0 Register
[B BvTE 3 bits 0-7) Data byte 3 of /T frame,
[B BvTE 2 fbits 8-15) Data byte 2 of /T frame,
[B BvTE I (bits 16-23) Data byte I of T frame,

? ?
2 ?
7 ?
7 ?

[B BvTE 0fbits 24-31) ? 7 Data byte 0of R T frame,
. 158 PTE/PSOR fwrite onlyd  (write only)  0x400FF104  Part Set Output Register
» 1i8 PTE/PTOR fwrite onlyd  (write only)  0x400FFL0C  Part Toggle Output Reqgister
> 1iti PTE/PDDR 00000000 000000000, 0x400FF114  Port Data Direction Register
> ity PTE/PIDR 00000000 000000000,  Ox400FF11%  PortInput Disable Register
» biti PTE/PDIOR 00000000 000000000,  Ox400FFL00  Port Data Output Register

Viewing peripheral registers in EmbSys Registers

When in adebug session, use the EmbSys Registers view to access data in the peripheral registers of the connected
target. Find the details in the following topics:

» Reading values from peripheral registers
» Exporting peripheral register values
* Importing peripheral register values
When out of adebug session, the EmbSys Register s view displays the information about the peripheral registers

from the project settings. If the debug session was terminated, the EmbSys Register s view displays the last received
register values.

The EmbSys Register s view can be shared by multiple projects. Each time you click a project in any view of S32
Design Studio for S32 Platform, the EmbSys Register s view switches to the context of the selected project and
updates the information accordingly. To learn the details, refer to topic Switching to a different context.

Reading values from peripheral registers

During debugging the EmbSys Register s view can read and display the actual values from the peripheral registers of
the connected device. The data can be read from the registers of the RO (read-only) and WR (read-write) types. Only
one register can beread at each debug action like a step, aresume, a stop, or a breakpoint.

To start reading aregister, double-click the register name in the EmbSys Register s view. The registers selected for
reading are marked with the “blue arrow” sign and with the register names displayed in green font.
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ix)= Variables ©g Breakpoints 1i{ Registers B, Modules 7 EmbSys Registers &7 .fg B wowm o = 5

Project: [a53_apex] == Arch: 532V Vendor: Freescale Chip: 532V234 Beard: --- none --- (Double click on registerto r
Register Hesx Bin Reset Access  Address Description o
4 (= DMA Enhanced direct memory access co
4 52 DMA Enhanced direct memory access co

s éﬁﬂ CR - not read - 0500000400 RW  0:40002000 Control Register

s éﬁﬂ ES - not read - 000000000 RO 040002004  Error Status Register

- NEERQ - not read - 000000000 RW  0:4000200C Enable Request Register

. 1 EE - not read - 000000000 RW 040002014 Enable Error Interrupt Register

» 3388 CEH - wirite anl... 000 WO 040002018 Clear Enable Error Interrupt Registe

» 3388 SEH - wirite anl... 000 WO 040002019 Set Enable Error Interrupt Register

To read the entire group of registers, double-click the group name. Similarly, double-click aregister or a group of
registersto stop reading their values.

Note: Be careful when selecting aregister group with alarge number of registers for reading as it might slow down
the debugging. Also, you may encounter a problem with an abrupt disconnect occurring at the attempt of the client
to access the selected group of registers. If this be the case, try to close the EmbSys Register s view and start a new
debug session without this view.

When the Hex and Bin fields are updated with the actual values of the registers, these values are displayed in red font.

The “not read” message displayed in the Hex field means that the register value cannot be read. Make sure that
the EmbSys Register s view uses the context of the project you are debugging. Learn more in topic Switching to a
different context.

If the “not read” issue occurs in the right context, it can indicate aregister not initialized properly. To learn more,
refer to the respective hardware manual. The manuals are available in folder <S32 Desi gn Studi o for S32
Platforminstallation path>/ S32DS/ hel p/ r esour ces/ har dwar e.

Exporting peripheral register values
When in adebug session, you can export values from peripheral registersto an XML-formatted file.
To export peripheral register values:

1. Inthe EmbSys Register view, expand the required group of registers and double-click registersto start reading
their values.

The registers selected for reading are marked with the “blue arrow” sign.

2 Click the ¥" (Export selection to file) toolbar button on top of the EmbSys Registersview.

3. Inthe Export registersdialog box, specify the full path of the file (TXT, XML, or other) for data export. If the
file does not exist, it will be created during export.

Export registers O >

Export registers

Read register values frem the target and save them in a file,

File:
| Fiternp\REGS. bt Browse

Registers

O Al

e
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4. Under Registers, choose to export all registers or only selected registers. A register or agroup of registersis
selected when clicked and highlighted in the EmbSys Register s view.

5. Click OK.
The datais exported to the specified file in the XML format:

<?xml version="1.0" encoding="UTF-8"?2>
<register-groups>
<register name="MDMAPSTTS">
<value>0xDFDFDFDF</valus>
<address>3</address>
<description>MDM AP =tatns register</description:>
</fregister>
<register name="MDMAPCTL":
<value>0xDFDFCFCF</value>
<addresz>T</address>
<description>MDM AP control register</description>
</register:>
<register name="MDMAPWIREN">
<value>0xDFDFDFDF</valus>
<address>51</address>
<description>MDM AP WIR enable register</description>
</fregister>
<register name="MDMAPWIRREL":
<value>DIDFDFDFDF<fvalueH
<addre=z=z>59</address>
<description>MDM AP WIR release register</description>
</register:>
<register name="MDMDAPENCTEL":>
<value>0xDFDFDFDF</valus>
<address>83</address>
<description>MDM AP DAP enable control register</description>
</fregister>
<register name="MDMDDAPENST":
<value>0xDFDFCFCF</value>
<addre=z=z»87</address>
<description>MDM AP DAP enable status register</description>
</register:>
<fregister-groups>

If aregister isread-only or not marked for reading, the register value is not exported to the file. Instead, the “value”
XML element showsthe“?" character for each byte.

Importing peripheral register values

Whilein a debug session, you can import values to peripheral registers from an XML-formatted file. To learn how to
get afile with peripheral register values for import, refer to topic Exporting peripheral register values.

To import values to peripheral registers:

1. Openthe EmbSys Registersview.

2 Click the " (Import from file) toolbar button on top of the EmbSys Registers view.

3. IntheImport registersdiaog box, specify the full path of the file containing the register values to be imported.
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Import registers O X

Import registers

Read in register values from a file and set them in the target.

File:
F\ternp\REGS.txt | EBrowsei

4. Click OK.

The imported values are loaded to the peripheral registers. The EmbSys Registers view displays the updated register
valuesin red font.

Register Hex Bin Reset Access  Address Description &3
= REG_PROT REG_PROT
w = DEBUG_CC Subsystern
v #41 DEBUG_CC Subsystem
¥#® MDMAPSTTS  OxDFDFDFDF 110111111101...  0x00000000 RO Ox000DODO3  MDM AP status register
3#® MDMAPCTL (eD00D0DDO0 | DOOD00000000. . (00400000 RW  OxD0D0D00T  MDM AP control register
i MDMAPWIREN  OxDFDFDFDF 110111111101,  Ox00DOD00OD RW  Ox00000033  MDM AP WIR enable register
i MDMAPWIRREL OxDFDFDFDF 110111111101, Ox00DOD0OD RW  OxD0DDDO3B  MDM AP WIR release register
i MDMDAPENCTR OxDFDFDFDF 110111111101, Ox00DOD00OD RW  (x0D0D00053  MDM AP DAP enable control register
i MDMDDAPENST OxDFDFCFCF 110111111101, Ox00DDDD0OD RW  (x00000057  MDM AP DAP enable status register

= MUB MUB v

The values are imported to read-write registers only. Other registers are skipped rather than updated. You get a
notification about all skipped registers:

*®

Status of import

Fellowing registers was skipped:

MOMAPWIREN
MDMAPWIRREL
MDMDAPENCTRL
MOMDDAPENST

Switching to a different context

The EmbSys Register s view displays the data from the context of a project that you are using at the moment. The
name of this project and the related hardware information are displayed in the line above the data grid.

Note: If the line on top of the EmbSys Register s view shows the message “EmbSys Properties not set”, specify the
reguired information in the project properties as described in topic Setting up EmbSys properties for a project.
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When a debug session is on, the EmbSys Register s view displays the registers of the project that you are debugging
in the Debug view. If you switch to a different project, for instance, by clicking it in the Project Explorer view, then
the EmbSys Register s view automatically loads the data from this last selected project. To get back to the context of
the project you are debugging, click the main() node of the project in the Debug view.

Note: The registers may not be read after asingle click at main() if you get back to the Debug view from a different
view. Click the main() node once again to start reading the registers.

Switching between the nodes in the Debug view also resultsin the loss of context in the EmbSys Registers view.

If you switch from the thread of arunning program to a different node such as the GDB client or other, the EmbSys
Register s view stops reading the registers from the connected device. The Hex field starts displaying the “not read”
message rather then the register values.

To restore the debug context, click the main() node of the project.
Setting up EmbSys properties for a project

If the EmbSys Register s view cannot receive information about the chip from the selected project, the line above the
data grid displays the respective message:

(%)= Variables ©g Breakpoints 1i{ Registers =, Modules [ EmbSys Registers 3 oo |
Project: [cproject] =>EmbSys Properties not set. Please select a chip using a project properties (Properties -» EmbSys Register View)
Register Hex Bin Reset Access  Address Description
‘ 1 o b

The required settings can be specified in the EmbSys Register view section of the project properties.

Properties for c_project (1™
type filter text EmbSys Register View e v ow
» Resource
Builders Architecture: Chip description
» C/C++ Build [532\! 'l 532V234 NXP Microcontroller
» C/C++ General
EmbSys Register View Vendor:
Project References [Freescale vl
Run/Debug Settings T
SDKs :
Task Tags [532VB4 'l
» Validation
Board:
-- none --- )
':?3' [ oK ] ’ Cancel

The view responds to the changes in the project properties, including when the debug session is on.

Viewing memory

When in adebug session, you can monitor and modify your process memory in the Memory view. For this purpose,
you can create memory monitors to view particular memory sections. A monitor is defined by a specific address (base
address) or by an expression. By default, a monitor includes one memory rendering pane where you can examine the
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contents of the memory section that starts from the base address. The rendered memory is displayed in one of the
predefined formats: Floating Point, Traditional, Hex, ASCII, Signed Integer, Unsigned Integer, or Hex Integer.

If required, you can add more memory renderings to a memory monitor. Rendering can start with any valid address.
Memory renderings are read-only.

Table 17: Actions allowed in the Memory view

Action Steps

Add a memory monitor 1. Right-click the Monitors pane and select Add Memory Monitor from the
context menu.

2. Enter an address or an expression in the decimal or hexadecimal format. You
can use the drop-down menu to select the previously specified expression.

3. Click OK.

Add rendering 1. Inthe Monitors pane, select the memory monitor to which you want to add
rendering.

2. Gotothe New Renderingstab and click New Renderings.

3. Select arendering type from the Select rendering(s) to create menu and click
Add Rendering(s).

Remove rendering In the Renderings pane, right-click the rendering pane and click Remove
Rendering on the context menu. Or, click in the Renderings pane and then click
the cross-sign icon on the toolbar in the Renderings pane.

Go to aspecific addressin a 1. Inthe Renderings pane, right-click the rendering pane and click Go

rendered memory section to Address... on the context menu. A group of controls appears in the
Renderings pane.

2. Enter the required addressin the blank edit box.

3. Click OK. Thetab scrolls to the specified address.

Reset rendering to the base In the Renderings pane, right-click the rendering pane and click Reset to Base
address Address on the context menu. The tab scrolls to the base address.

Managing flash memory

If you need to take control of operations with flash memory during debugging, you can do it using the flash
programmer tool delivered with S32 Design Studio for S32 Platform. This tool enables read-write access to QSPI
flash memory of the connected target. All operations are performed from the command line.

To use the flash programmer:

1. Connect the target to your computer via USB or Ethernet.

2. Update the tool's configuration file as described in Configuring a device connection.

3. Run the flash programmer from the console. Find the details in Running the flash programmer.
4. Work with flash memory of the connected target as described in Using commands.

Configuring a device connection

To configure a connection between the flash programmer and your flash device, open the s32f | ash. py script from
the following location:

<S32DS 3.4 installation path>/S32DS/t ool s/ S32Debugger/ Debugger/ scri pts/
gdb_ext ensi ons/ fl ash/

Configure the following connection parameters, then save thefile:
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Table 18: Flash device connection parameters

Par ameter Description

_FLASH_TYPE The type of flash memory.

_PROBE_IP The connection with the debug probe. Options:

e “": The probeis connected to the computer through USB.

e “<serial _nunber>": Multiple probes are connected to the
computer through USB, each identified by its serial number.

e “<| P> | <host_nanme>": Theprobeisconnected to the
computer using the Ethernet cable.

_INIT_SCRIPT The script file used to initialize the target.
_RESET DELAY The delay at the beginning of the debug session.
_FLASH _NAME The flash device name.

Running the flash programmer

Before you start, specify the python environment variable:

PYTHONPATH=<S32DS i nstal | _di r>/ S32DS/ bui | d_t ool s/ meys32/ mi ngw32/ | i b/
pyt hon2. 7
To run the flash programmer:

1. Navigateto/ S32DS/ t ool s/ S32Debugger / Debugger/ Server/ gt a and launch gt a. exe.
2. Open the command prompt and run the file according to the device type:

Toolchain | Architecture File L ocation
GCC6.3 32-bit Arm® | arm-none-eabi-gdb-py.exe / S32DS/ bui | d_t ool s/ gcc_b1620/
gcc- 6. 3- ar nB2- eabi / bi n/
GCC9.2 32-bit Arm® | arm-none-eabi-gdb-py.exe / S32DS/ bui | d_t ool s/ gcc_v9. 2/
gcc- 9. 2- ar nB2- eabi / bi n/

3. Inthe GDB window, execute the following commands:

source <S32DS>/ S32DS/ t ool s/ S32Debugger / Debugger/ scri pt s/ gdb_ext ensi ons/
fl ash/ s32f | ash. py

py flash()

Using commands

The manage flash memory, type the following commands in the command prompt. To get help on a certain command,
type that command with the—h or - - hel p parameter, for example, f| _bl ankcheck -—h.

Table 19: Flash programmer - commands

Command Description

f1_bl ankcheck | 1o check if flash memory is blank, use the following command:
fl_blankcheck [-n {NUMBER | all}] offset size

where:

« of f set : Specifiesthe offset in the device's address range.
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Command Description

e si ze: Specifiesthe size of flash memory (in bytes) to be checked.
e - n: Specifiesthe number of mismatches to be shown in the console.

fl_dunp Flash memory can be written to a binary file or output to the console. To dump aflash device,
use the following command:

fl _dunp offset size [-c {1, 2, 4, 8, 16} | —f [FILE]

where:

« of f set : Specifiesthe offset in the device's address range.

e si ze: Specifiesthe size of flash memory (in bytes) to be dumped.

e -f [FILE] (--file [FILE]): Specifiesthe path of the binary file where the
dump will be saved. The file path must not contain spaces.

e -c {1, 2, 4, 8, 16} (--cell {1, 2, 4, 8, 16}): Specifiesthe
number of bytes per cell. This option applies when the—f optionis not used and the
output is shown in the console.

For example, to dump flash memory to a binary file:
fl _dunmp 0x40000 0x20000 —f dunp. bin
If the—f option is not used, the dump is displayed in the console. For example:

fl _dunp 0x40000 0x20000

fl_erase To erase flash, use the following command:
fl _erase offset size

where:

» of f set : Specifiesthe offset in the device's address range.
e si ze: Specifiesthe size of flash memory (in bytes) to be erased.

For example:

fl _erase 0x40000 0x100

fl_erase_all |Toeraseal flash memory, use the following command:

fl _erase_all

fl_protect To protect flash from erasing or reprogramming, use the following command:
fl _protect offset size

where:

» of f set : Specifiesthe offset in the device's address range.
e si ze: Specifiesthe size of flash memory (in bytes) to be protected.

For example:

fl _protect 0x100000 0x100
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Command Description

fI_current If multiple flash devices are connected to your computer, select a certain device using the
following command:
fl _current dev

where dev specifies the name of the current device.

fl_unprotect |Tomake protected flash ready for erasing or reprogramming, remove protection using the
following command:

fl _unprotect offset size

where:

« of f set : Specifiesthe offset in the device's address range.
* si ze: Specifiesthe size of flash memory (in bytes) from which protection will be
removed.

For example:

fl _unprotect 0x100000 0x100

fl_info To view the details about the selected flash device, use the following command:
fl _info
fl_wite To write abinary file or a hex value to flash memory, use the following command:

fl _wite [-s [SIZE]] [--erase] offset data [--verify]

where:

« of f set : Specifiesthe offset in the device's address range.
« dat a: Specifiesahex value or abinary file that will be written to flash. Thefile path
must not contain spaces.

e -s [SIZE], --size [SIZE]: Specifiesthe size of flash memory (in bytes) to
be written.
e -e, --erase: Erasesflash beforewriting new data.

e -v, --verify: Verifiesdatawritten to flash. The datais compared with the file or
value specified in the dat a parameter.

For example:

fl_wite —erase 0x40000 u-boot.bin --verify

fl_wite_elf |Towritean ELF fileto flash memory, use the following command:
fl _wite elf [--erase][--verify][--base address] filenane

where:

e -e, --erase: Erasesflash beforewriting new data.
e -v, --verify: Veifiesdatawritten to flash. Theresult is“OK” or “ERROR".

e -b, --base: Specifiesthe base address of the ELF filein flash memory. This
optionisrequired if the ELF fileis built for the aliased region of flash memory.
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Command Description

o fil ename: Specifiesthe file name and the path at which the ELF file is located.
Spaces are not allowed.

For example:

fl _wite_elf —erase --verify — base 0x10000000 f:\test.elf

Debugging on multiple cores

This topic describes concurrent debugging of multiple applications running on different cores of the target and
interacting with each other.

Designing embedded software for a multi-core target includes several steps as follows:

» Step 1: Create an application project for amulti-core target in S32 Design Studio. The project creation wizard
generates several application projects, one per core.

e Step 2: Add custom code and compile each application project into an executable (ELF file). The executables
are indexed for use on a particular core of the target. One of the executables (indexed “0”, or “0_0", or
“boot”) isintended for the boot core.

» Step 3: Debug the executables on the target. Y ou can debug each executable as a standalone application, or
you can load all executables to the intended cores and debug them in parallel.

Note: Debugging on multiple cores in the smulation mode is not supported. Though you can run multiple debug
sessions concurrently and switch between them, the simulator executes each application as a standalone process.

L oading executables for debugging on the target can be done manually or using alaunch group. To load the code
manually, run the first debug session for the boot core. If successful, add debug sessions for the remaining cores. Find
the details in Debugging on a bare-metal target.

When using a launch group, just run it. The settings inside the launch group specify the order of launching for the
debug sessions and the time intervals between the launches. For details, refer to Using launch groups.

To start debugging on multiple cores using a launch group:

L Click the #& ~ (Debug As) button on the toolbar, then click Debug Configur ations from the drop-down menu.

2. Inthe Debug Configurations dialog box, expand Launch Group in the left pane and find the launch groups
named as your project. Click the launch group created for debugging from FLASH or from RAM.

The right pane displays the included debug configurations in the order of launching. The top configuration will
initialize the boot core and run the debug session for it.

3. Intheleft pane, expand the debugging interface (S32 Debugger or other) used by the board. Find inside the debug
configuration intended for the boot core, and click it.
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FoEX| BT~

« A53_multicore_A53_0_1 Release_RAM_532Debug
# 532 Debugger Flash Programmer [ Initial care

Debug Configurations

Create, manage, and run configurations

MName: | A53 multicore_Debug RAM_532Debug_group

Debug Probe Connection
Interface: 532 Debug Probe - Ethernet ~

Port: Refresh

Hostname or IP: [ 10.222.24.220 |

type filter text Launches . [] Common
[€] GDB Hardware Debugging . Name Mode  Action =
E GDE PEMicro Interface Debugging P
B Launch Group # 532 Debugger:A53_multicore_A53_0_0_Debug_RAM _532Debug debug Delay 20 seconds
. . Down
4 Launch Group for 532 Debugger # 532 Debugger:A53_multicore_A533_0_1_Debug_RAM_532Debug debug
9‘ AS53_multicore_A53_0_0_Debug_FLASH_532Debug_group Edit...
9’ AS53_multicore_AS53_0_0_Release_FLASH_532Debug_group
[  A53_multicore_Debug_RAM_S32Debug_group Fii
9‘ A53_multicore_Release_RAM_532Debug_group Remove
JA lauterbach TRACE32 Debugger
4 = 532 Debugger Marne: |A53_muItic0re_Debug_RAM_S32Debug_group
= A53_multicore_A53_0_0_Debug_FLASH_532Debug Main |3 Debugger [ Startup| & Source| =] Common | (88 OS Awareness| = Trace and Profile
« AS3_multicore_A53_0_0_Debug_RAM_532Debug
= Hardware
= AS3_multicore_A53_0_0_Release_FLASH_532Debug
= A53_multicore_A53_0_0_Release_RAM_532Debug Device: 532V234 Core: A53.00 Select device and core
= A53_multi A53 01 Debug_RAM_S32Deb
-muUilicors fos L Hebug_RAL_sssUebug Initialization script: | ${532D5_INITIALIZATION_SCRIPTS_DIR}s32v234/s32v234_generic_barehoard.py | Browse..|  Variables..

On the Debugger tab of the debug configuration, specify the board connection settings and make sure that the
Initial core option isflagged. Click Apply.

4. Open thelaunch group again and click Debug. Wait for the debug sessions to be started. If prompted, confirm
switching to the Debug perspective.

5. When al debug sessions are started, they appear in the Debug view. If you did not modify the breakpointsin the
debug configurations, al debug sessions are started and stopped at the first breakpoint (main).

- | & | BN RS LRS- Q@ ®

%5 Debug 2 | |i'=€> ¥ = 0
w G’ A33_multicore_Debug_RAM_532Debug_group [Launch Group]
g Di/NXP/S32D5.3.2/53205/build_tools/gec_bl620/ gee-6.3-armb4-eabi/bin/aarch64-none-elf- gdb-py.exe
s 532 Debugger
s Semihosting
sl D:/NKP/532D8.3.2/53205/build_tools/gcc_bl620/gcc-6.3-armb4-eabi/bin/aarchéd-none-elf-gdb-py.exe
s~ v AS3 multicore_A33_0_0_Debug_RAM_532Debug [532 Debugger]
v B A53_multicore_A53_0_0.elf [1] [cores: 0]
w o Thread #1 1 [core: 0] (Suspended : Breakpoint)
= main() at main_A53_0_0.cpp:48 (3e902b50
el D/MXP/532D5.2.2/5320%/build_tools/goe_bl620/gec-6.3-armB4-eabifbin/aarchf4-none-elf-gdb-py.exe
s 532 Debugger
s Semihosting
s e AS3 multicore_A33_0_1_Debug_RAM_532Debug [532 Debugger]
v o A53_multicore_A53_0_1.elf [1] [cores: 1]
w o Thread #1 2 [core: 1] (Suspended : Breakpoint)
= main() at main_A33_0_1.cpp:48 (3e942b50

bl D:/MXP/53205.2.2/5320%/ build_tools/goe_bl620/gec-6.3-armB4-eabifbin/aarch64-none-elf-gdb-py.exe

To start debugging on the boot core, select the respective thread in the Debug view and click the [k (Resume)
button on the toolbar, or press F8.
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Y ou can use debugging techniques such as stepping, breakpoints, stops, resumes, monitoring registers and
memory, and other. To learn more, refer to Using the debugger and Debugging on a bare-metal target.

6. To continue debugging on a different core, switch to the respective thread in the Debug view. Click the [
(Resume) button or press F8.

i | @ e |0 B M R 2 Rk R AP RARE X

%5 Debug I3 | |i'=(> ¥ = g
v C} A33_multicore_Debug_RAM_532Debug_group [Launch Group]
poi De/MXP/S32D5.3.2/532D5/build_tools/gcc_bl620/gcc-6.3-armb4-eabi/bin/aarchfd-none-elf-gdb-py.exe
w532 Debugger
» Semihosting
poi De/MXP/S32D5.3.2/532D5/build_tools/gcc_bl620/gcc-6.3-armb4-eabi/bin/aarchfd-none-elf-gdb-py.exe
s e AS3 multicore_A53_0_0 Debug_RAM_532Debug [532 Debugger]
v {%3 A33_multicore_A53_0 0.elf [1] [cores: 0]
2 Thread #1 1 [core: 0] (Running : User Request)
ol De/NXP/532D5.3.2/532D5/build_tools/gec_bl620/gcc-6.3-armb4-eabi/bin/aarch64-none-elf-gdb-py.exe
w532 Debugger
» Semihosting
s we AS3 multicore_A53_0_1_Debug_RAM_532Debug [532 Debugger]
v E A33_multicore_A533_0_1.elf [1] [caores: 1]
w of® Thread #1 2 [core: 1] (Suspended : Breakpoint)
= main() at main_A53_0_1.cpp:48 0x3e942b50
gl De/NKP/S3205.3.2/532D5/build_tools/gec_bl620/gec-6.3-armb4-eabifbin/aarcht4-none-elf-gdb-py.exe

The other cores are up and running, executing their code and interacting with each other.

7. When debugging is done, terminate the debug sessions. To terminate a debug session, select the respective thread
in the Debug view, then click ® (Terminate).

Termination of any debug session (primary or secondary) does not terminate the remaining debug sessionsin a
group. To terminate al debug sessions in a group at once, click the launch group, then click ® (Terminate).

Running alaunch group may sometimes end with unexpected termination of the secondary debug sessions. This may
be caused by an attempt to launch the secondary debug sessions too early, when the boot core initialization is till on

and the secondary cores are not up and ready yet. To solve this problem, open the launch group and click Edit for the
first configuration.
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Create, manage, and run configurations

I;I;) i = *| = 7~ Name:|AS3_muIticore_Debug_RAM_S3ZDebug_group |

type filter text Launches . [[] Common
[T] C/C++ Application

o R ool Mame Mode Action Up

p + cati

g E;Ii;:s; A::Iiocaetioip reatien = 532 Debugger:A33_multicore_A53_ 0.0 Debug RAM debug Delay 20 seconds

[£] GDB Hardware Debugging w532 Debugger:A53_multicore_A33_0_1_Debug_RAM debug Down
GDE PEMicro Interface Debugging a . . ) Edit...

% Launch Group Edit Launch Cenfiguration s A

[ . e .
4 . Launch Group far 532 Debugger Edit an existing entry in the launch group
9‘ AS3_multicore_A53_0_0_Debug_FLASH_332Deb Remove

9‘ AS3_multicore_A53_0_0_Release_FLASH_532Del
B A53_multicore_Debug_RAM_532Debug_group
B A53_multicore_Release RAM_532Debug_group Launch Mode: | debug w
ik Lauterbach TRACE32 Debugger
# 532 Debugger
= 532 Debugger Flash Programmer a = 532 Debugger
# AS53_multicore_A53_0_0_Debug_FLASH_532Debug
# AS53_multicore_A53_0_0_Debug_RAM_532Debug
= A53_multicore_A53_0_0_Release_FLASH_522Debug
= A53_multicore_AS53_0_0_Release_RAM_S32Debug
# AS3_multicore_A53_0_1_Debug_RAM_5320ebug
# AS53_multicore_A53_0_1_Release RAM_532Debug
= 532 Debugger Flash Programmer

type filter text

[] Use default mode when launching

Post launch action: | Delay ~ | Seconds:
£ = >

< >

X X T Apply
Filter matched 17 of 30 items

@

In the Edit Launch Configuration dialog box and increase the delay. Alternatively, set the breakpoint right after the
initialization section and select the Wait for stop on breakpoint post launch action. Click OK and Apply. Then try
to run the launch group again.

Debugging on a Linux target

To debug an application on atarget running Linux, you need an evaluation board with the target set up properly. Find
the details in the documentation for the respective devel opment package that you have installed on S32 Design Studio
for S32 Platform in order to support the target.

Note: The user documentation is available in the help system of S32 Design Studio for S32 Platform. The PDF
versions of the guides are located in folder <S32DS i nst al | _pat h>/ S32DS/ hel p/ pdf .

To debug an application on atarget running Linux:

1. Connect the board to a USB port of your computer. Power up the board.
2. Build the application project.

3. Open the Debug Configurations dialog and go to the C/C++ Remote Application group of configurations. Click
the launch configuration generated for your Linux application project.

4. OntheMain tab, expand the Connection menu and select the connection to the Linux target. If you have not
created this connection before, do it as follows:
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a. With the Linux running on the board, start aterminal program (for example, PuTTY) on your PC computer:
ﬁ PuTTY Configuration @
Category:
B S:assion Basic options for your PuTTY session
P I_.ogging Specify the destination you want to connect ta
[=)- Terminal L
Lo Serial line Speed
Keyboard
Bl COM20 115200
¢ - Features Connection type:
Q"‘l‘f'indﬂw JRaw () Telnet () Rlogin () SSH @ Seral
Set the connection type to “ Serial”. Set the speed to “115200”, data bitsto “8", stop bitsto “1”, and parity to
“None”.
Then specify the destination you want the terminal to connect to, for instance, the USB port on your computer
to which the board is connected.
b. Start the terminal session and log into Linux (for example, use the “root” login name).
c. Toget the IP address of the Linux target, enter the following command:
ifconfig
The output includes the section for Ethernet link. For example, this section can look as follows:
root @32v234evb: ~# ifconfig
et ho Li nk encap: Et hernet HWaddr 00: 1b: c3: 12: 34: 22
i net addr: 10.222.24.206 Bcast: 10.222.24. 255
Mask: 255. 255. 255. 0
inet6 addr: fe80::21b: c3ff:fel2: 3422/ 64 Scope: Li nk
UP BROADCAST RUNNI NG MULTI CAST MrU: 1500 Metric:1
RX packets: 709 errors: 0 dropped: 1 overruns:0 frane: 0
TX packets: 12 errors: 0 dropped: 0 overruns: 0 carrier:0
col l'i sions: 0 txqueuel en: 1000
RX bytes: 91479 (89.3 KiB) TX bytes: 1512 (1.4 Ki B)
Theinet addr parameter in this section isthe I P address of the target.
d. OntheMain tab of the Debug Configurations dialog, click the New button next to the Connection field.
e. Inthe Create a new connection dialog box, select SSH and click OK.
[ [5 Create a new connecticn @
Choose connection type:
S5H -
Serial Port
Telnet
SSH | [ ok || Ccancel
f. Inthe New connection dialog box, specify the following settings:
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@ EEIT)

New Connection

Specify properties of a new connection

Connection name:  s32v_config
Host information
Host: 10.222.24.206

User: root

() Public key based authentication Keys are set at Metwork Connections, S5H2

Passphrase:

@ Password based authentication

Password:  eee

» Advanced

@) Finish l [ Cancel

e Connection name: Specify the preferred connection name.
* Host: Enter the P address of the target that you have obtained in the Linux terminal.
e User: Enter the Linux user name (“root”).
« Password based authentication: If required, enable authentication and enter the Linux user password.
g. Click Finish.
5. Onthe Debugger tab, specify the following settings for GDB remote debugging:

Name: | test_app_Debug

Main | (4= Arguments | %3 Debugger T:E/ Source| [C] Comman

Debugger Options
Main  Shared Libraries Gdbserver Settings

GDB debugger: | gdb | Browse...

GDB command file: | .gdbinit | Browse...

(Warning: Some commands in this file may interfere with the startup operation of the debugger, for example
“run")
[JNon-stop mode (Note: Requires non-stop GDE)

[[JEnable Reverse Debugging at startup using: | Software Reverse Debugging (detailed but slower]) v

[J Force thread list update on suspend
[] Automatically debug forked processes (Note: Requires Multi Process GDE)

Tracepoint mode: | Mormal ~

Table 20: Debugger tab: Settings for remote debugging

Setting Description

Stop on startup at Specify the location in code where the debugger will place the first breakpoint
and stop. Default: main.
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Setting Description

Debugger Options: Main tab | Specify the GDB debugger settings.

« GDB debugger: Specify the path of the GDB executable.

* GDB command file: Specify the path of the GDBINIT file with the
GDB commands to be executed at startup.

¢ Non-stop mode: Select this option to enable non-stop debugging
of multi-threaded programs. This mode enables the user to examine
stopped program threads in the debugger while other threads continue
to execute freely.

« Enable Reverse Debugging at startup using: Select this option to
start a debug session in the reverse debugging mode. Expand the menu
and select hardware or software reverse debugging.

e Forcethread list update on suspend: Select this option for the
thread list to be updated forcedly if the debug session is suspended.

« Automatically debug forked processes: Select this option for the
debugger to automatically debug child processes created with the fork
function.

¢ Tracepoint mode: Select the tracepoint mode. Options. Normal, Fast,
Automatic.

Debugger Options: Shared Specify the paths on the target host where the GDB debugger will search for
Librariestab shared libraries with symbols. To adjust the priority of a search path, use the
Up and Down buttons.

Load shared library symbols automatically: Select this option to enable the
GDB debugger to automatically find the local copy of the library and load its
symbols unless the remote path of the respective library is specified in the list.

Debugger Options: Gdbserver | Specify the settings of the gdbserver program running on the target host.

Settings tab e Gdbserver path: The gdbserver path on the target host.

e Port number: The port for listening commands from the GDB host.

e Gdbserver options: The command line options with which gdbserver
is started.

6. Click Apply, then click Debug. The debug session is started and stopped at the first breakpoint.
7. Click Resume and debug the application.

Debugging on a VDK

This topic describes how to start a debug session in the simulation environment.

Before you proceed, make sure that you have installed the simul ation software and performed the required
configuration settings. For details, refer to S32DS Installation Guide > I nstalling Synopsystools.

When using a certain VDK for the first time, add the VDK configuration files to the Synopsys workspace:

* Inthe S32 Design Studio installation directory, goto/ S32DS/ conf i g/ vpconfi gs/ . Copy the required
S32x folder to the clipboard.

* Inyour Synopsys workspace directory, browseto / NXP_S32xxxx_ECU/ vpconfi gs/ wherethe VDK
configurations for the required target processor are located. Drop the copied S32x folder inside.

To run adebug session:

1. InS32 Design Studio, click VDK Debug > Launch Simulation using VP Config on the menu.
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2. Inthe Open VP Config dialog box, specify the following settings:

* VP Project: Locatethesnps. vppr oj ect filefrom the <Synopsys_wor kspace_pat h>/
NXP_S32xxxx_ECUfolder.
» VP Config: Select the VDK configuration that you have copied to the Synopsys workspace.

Make sure that option L aunch simulation after opening VP Config is selected.
3. Click OK to start simulation. This procedure may take afew minutes.
4. When the simulator has started, build the project.

5. To start adebug session, click Debug As > Debug Configurations. In the Debug Configurations dialog box, go
to GDB Har dwar e Debugging section in the |eft pane. Click the launch configuration generated for your project
and click Debug.

Debug Cenfigurations %

Create, manage, and run configurations

F e E *| B v - Name: |VDK_test_app_Debug |
type filter text [Z] Main ‘ﬁi“» Debugger| [ Startup E Source | ] Common

[E] C/C++ Application o Project:

[E] C/C++ Remote Application

& Eclipse Application | VDK _test_app Browse...

v [£] GDB Hardware Debugging C/C++ Application:

[©] VDK _test_app_Debug
[£] VDK _test_app_Release | Debug\VDK_test_app.elf

E GDB PEMicre Interface Debugging Variables... Search Project... Browse...
= Launch Group

> 9‘ Launch Group for 532 Debugger

ik Lauterbach TRACE32 Debugger Build Cenfiguration: | Debug ~

= 532 Debugger

Build (if required) before launching

~ 532 Debugger Flash Programmer () Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings...
Revert Apply

Filter matched 8 of 24 items

6. By default, simulation is suspended. To resumeit, press F8 or click VDK Debug > Resume Suspended
Simulation on the menu.

If you need to debug a multi-core program, run launch configurations for al cores before clicking Resume
Suspended Simulation. Notice that you can suspend execution of only one thread at a time during debugging.

Debugging Linux project on a VDK

This topic describes how to start a debug session for a Linux project in the simulation environment. Before you
proceed, make sure that you have downloaded VDK , installed the simulation software and set the required
environment variables. For details, refer to S32DS I nstallation Guide > I nstalling Synopsystools.

When using a certain VDK for thefirst time, add the VDK configuration files to the Synopsys workspace: launch
Virtuaizer Studio with the Run as administrator option and select your target from the Fixed VDKslist on the
Welcome page.

1. Before simulating debug session on a Linux target for the first time, setup your environment:
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a) Download Linux BSP from the Automotive SW - Linux product list on the nxp.com website.

b) Copy thefollowing files from the s32<ncu>si mfolder to vdk_wor kspace/ NXP_S32<ncu>_ECU
sof t war e/ s32xxxx_genl/ out put :

» fd-image-auto-s32<mcu>sim.cpio.gz
* Image
e Image-s32<mcu>-simulator.dtb
*  U-boot-s32<mcu>sim.bin
¢) Openthevdk_ wor kspace/ NXP_S32<ntu>_ECU vpconfi gs/ s32<ntu>_I i nux/
s32<ncu>_l i nux. vpcf g fileand edit the last par anOver r i des valueto use fd-image-auto-
s32<mcu>xsim.cpio.gz:

val ue="{../../sof tware/ s32xxxx_genl/ out put/fsl -i mage- aut o-

s32<ntu>xsi m cpi 0. gz, 0x4000000, ,i mage, } {../../software/ s32xxxx_genl/
out put /I mage, 0x80000, ,i mage,} {../../software/s32xxxx_genl/ out put/| mage-
s32<ntu>-si mul at or. dt b, 0x2000000, , i mage, }

d) Install the VHub utility to support Real World 1/0 for Synopsys Ethernet models. Theinstaller islocated in the
vdk_wor kspace/ NXP_S32<ntu>_ECU bi n/ Vi rt ual AndReal Wor | dI O VHub folder.

€) Install the VHub Protocol driver. For details, refer to VHub User Guide > Installing VHub on
Windows (vdk_wor kspace/ NXP_S32<ntu>_ ECU bi n/ Docunent ati on/ | PDocs/
DESI GN\WARE_ETHERNET/ | P_VHubUser Gui de. pdf).
Now the environment is ready for debugging Linux project on aVDK.
2. Launch VHub with the Run as administrator option.

VHub Options ¥

Base MAC address 00-30-48-10-04-00
bl ax Humber of MALC addresses ’W Cancel

Packet buffer zize: ’W

[¥ Connect Virtual nebwork. to real world
[Requires Packet driver)

Adapter |F|ealtek PCle GBE Family Contraller ﬂ

[~ Enable Source MAC filker ™ Enable Destination MAC filker

- -
2 [ || Feneve)

[+ Enable Logging to C:%hub.log [requires restart)

3. InVirtuaizer Studio, click VDK Debug > Launch Simulation using VP Config on the menu bar.
4. Inthe Open VP Config dialog box, specify the following settings:
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e VP Project: Locatethesnps. vppr oj ect filefromthevdk _wor kspace/ NXP_S32<ntu>_ECU
folder.

* VP Config: Select the s32<mcu>_linux configuration.
Make sure that option L aunch simulation after opening VP Config is selected.
5. Click OK to start simulation. This procedure may take afew minutes.
6. (Optional) When the simulator has stopped at thei ni ti al _cr unch breakpoint, check the Vhub Port status:

VHub Port status @

Fart # MALC Address
] Fromizcuous mode

Total ports in uze: 1

ke

7. By default, smulation is suspended. Click 0k (Resume suspended simulation) on the toolbar.

8. GototheLIN_MONITOR_0_B terminal view and login asroot. Y ou can use the U-boot r un boot cnd
command.

9. Load the GMAC driver and obtain dynamic address:

nmodpr obe dwrac- s32cc
udhcpc -i ethO -n -q

Y ou can seethe IP addressin the Linux terminal and the VHub registration MAC addressesin Simulation Output.
10. Start the SSH server with the following commands:

[ usr/ bi n/ ssh-keygen -A

nkdir -p /var/run/sshd

[ usr/ sbi n/ sshd
11.In, use the project wizard to create a new project for a Linux target.
12. Build the project.

13. Open the Debug Configurations dialog and go to the C/C++ Remote Application group of configurations. Click
the debug configuration for debugging remote Linux generated for your project.

14. On the Main tab, click the New button next to the Connection field to create a new remote connection. Then select
the SSH connection type.

15. In the New connection dialog box, specify the following settings:
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@ ESE)

New Connection

Specify properties of a new connection

Connection name:  Remote Host

Host infermation

Haost: 10.222.24 87

User: root

(@ Public key based authentication Keys are set at Network Connections, S5H2
Passphrase:

(7)1 Password based authentication

Password:

b Advanced
':?3' Finish ] ’ Cancel

b

» Connection name: Specify the preferred connection name.
» Host: Enter the VDK P address that you have obtained in the Linux terminal .
e User: Enter the Linux user name (r oot ).
« Authentication: If required, enable authentication and enter the passphrase or password.
Then click Finish.
16. Click Apply, then click Debug.

Importing an executable

To debug a standal one executable file, you need to import it to a new or existing project in your workspace. This
guide walks you through the process of importing an ELF fileinto alocal project.

1. Launch the Import Executable wizard: go to File> Import... on the menu. In the Import dialog, click S32 Design
Studio for S32 Platform > C/C++ Executable as S32DS Project, then click Next.

2. Choose the ELF file for import:

a) Click the Browse button to browse to the ELFfile.
The Select executable field displays the full path of the ELF file. The gray field next to the Browse button
displays the processor architecture recognized from the ELF file.

b) Inthe tree of processors, point the processor and the core that are being target in the selected ELF file.
The Description field displays the information about the selected processor and core.

c) Click Next.

3. Choose the project for import:

a) Click the New Project Name option to create a new project for import, specify the project name.
Alternatively, click the Existing project option to use an existing project for import, then click Search... and
pick the project for import from the list.

b) Configure the creation of alaunch configuration. If you do not need a new launch configuration for debugging,
remove the Create L aunch Configuration flag. Otherwise, select the debug configuration type from the list
and specify the new configuration name.

c) Select fromthelist (if possible) the compiler to be used in the project.

The Toolchain Name field displays the selected compiler to be used in the project. Availability of toolchains
depends on device and launch configuration selected.

d) (Optional) Click Browse and browse to afolder with the source code associated with the ELF file.

The folder will be included into the Sour ce Lookup Pathslist in the new launch configuration.
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4. Click Finish.

SDK management

Overview

In addition to predefined (contributed or external) SDKs that are shipped with S32 Design Studio for S32 Platform,
you can add custom SDKs and use them in projects. Y ou can create an SDK from the existing C/C++ source files,
import an SDK from an external storage, or load an SDK using its descriptor. Also, you have an option to export a
custom SDK to an archive and make it available for import on other workstations.

L ocation and visibility

In S32 Design Studio for S32 Platform, you add a custom SDK to a particular workspace or to a certain project
directly. When added to a workspace, the custom SDK becomes global, that is, available for usein al projects that
use the compatible language, MCU, core, and toolchain. Global custom SDK's appear in the project creation wizard
along with the predefined SDKs. Thelist of SDK's can be viewed in the user preferences and in the project settings of
projects that are compatible with this SDK.

When added to a project rather than to aworkspace, the SDK islocal, that is, visible in this project only. SDK's added
to aproject are displayed in the project properties. If necessary, you can make alocal SDK global at any moment.

When you add an SDK, it getsto the collection of SDKs available to a given scope of projects. An added SDK then
needs to be attached to a project, after which the SDK files and resources become part of the project and can be
included in the build.

SDK descriptor

S32 Design Studio for S32 Platform learns the details about an SDK from the SDK descriptor provided in the XML
format. The SDK descriptor defines all information about the SDK such as its name and version, supported cores and
toolchains, included source files and resources.

When you create an SDK, its descriptor is generated automatically and stored in the preferences (if the SDK is global)
or in the project properties (if the SDK islocal). When you export an SDK, the sour ces. xm file with the SDK
descriptor is generated automatically and included in the archive. When you import or load an external SDK, thisfile
is expected to be in the SDK root folder.

Using SDKsin a project

To use an SDK in aproject, you need to attach it at the project creation or later. A project can use multiple SDKSs,
each attached to particular or al build configurations. The SDK configuration specifies which SDK fileswill be
linked or copied to the project structure. Some SDKs are provided in the form of modules. Each module includes the
SDK files specific for the particular project type or build configuration. So you do not need to attach the entire SDK
and can select the required SDK modules only.

When you detach an SDK, copied files are not removed from the project's build configurations. Y ou can detach one
or multiple SDKs from a particular or all project build configurations.

The reason for detaching may be the necessity of editing the SDK structure, properties, or files. An SDK cannot be
edited until detached from all projects.

Adding an SDK
This section describes the ways to add an SDK to S32 Design Studio for S32 Platform:

« If you have a C/C++ code, you can make it an SDK. For details, refer to Creating an SDK.
* Youcanload an SDK using XML descriptor. For details, refer to Loading an SDK.
* Youcanimport an SDK from an external storage. For details, refer to Importing an SDK.
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* You can create anew SDK on the basis of the MCAL SDK. For details, refer to Importing MCAL SDK.

Then, you can export your custom SDK to an archive to be reused in a different workspace. For details, refer to
Exporting an SDK.

Creating an SDK

In S32 Design Studio for S32 Platform, you can create an SDK from the C/C++ source files and resource files. The
resulting SDK can be stored in the workspace and be available for use in many application projects. Or, the created
SDK can be stored in a particular project and be available in the scope of this project only.

To create an SDK:
1. Open the location where the SDK will be stored:
» To add the SDK to the workspace, click Window > Prefer ences on the main menu. In the Preferences
dialog box, go to S32 Design Studio for S32 Platform > SDK Management.
» Toadd the SDK to aparticular project, right-click the project in the Project Explorer and click
Properties on the context menu. In the Properties dialog box, go to SDKs.

Note: If you choose to add your SDK to a project, the generated SDK descriptor includes the language, MCU,
core, and toolchain properties that are specified in the project. When made global |ater, this SDK will be
compatible with projects that have similar properties. When created global, an SDK does not specify the above
properties and can be used in a project.

2. Click the Add... button.

3. Inthe New SDK dialog box, specify the SDK properties:

Mew SDK (=25
New SDK
€3 SDK location must not be empty

Tarme: Mew=DE
Wersion: 112

Target folder narne:

Description: ey newy SDIK
Ervviranment

Wariable  MEWSDK_1.1.2_PATH (Mot set)

Sources |Headers | Binaries | Resources | Linker files | Symbn|s|
Marme Select  Copy
|:'3>| [ oK l [ Cancel

« Name: Enter avalid name that starts with aletter. Use letters, digits, and underscores.

e Version: Enter astring in the format “major.minor.micro.qualifier”. The “major” is mandatory, other parts
can be skipped. The “qualifier” can include letters, digits and underscores, other parts can only use digits.

e Target folder name: Enter avalid folder name that starts with aletter. After you attach the SDK to your
project, the SDK files appear in the Project Explorer in the specified folder. Leave thisfield blank to use
the SDK name for the project folder. Thisfield is optional.
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» Description: Enter abrief description of your SDK. Thisfield is optional.
Note: The combination of the name and version must be unique in the workspace. This combination gives the
name to the environment variable that is generated for the SDK automatically.
4. To set up thelocation of the SDK folder, click Change....
5. Inthe Change SDK L ocation dialog box, select the variable where the path of the SDK folder will be specified:

B change $DK Location @
Set SDK files location
€3 SDK base path rust not be emphy.

MNEWSDE_L1.2_PATH

Laocation:

Wariable... ” Browese...

() Select system wvariable -

Location:

» Definenew variable: Click to use anew variable for the SDK. To use the variable generated
automatically, click Browse and browse to the SDK folder. Or, click Variable and select the environment
variable that holds the path to the SDK folder.

Note: Use an environment variable to be able to share your SDK with other people or distribute it widely.
If necessary, define a new environment variable and assign it with the SDK folder path in Preferences >
Run/Debug > String Substitution.

» Select system variable: Click to use a system environment variable. Select the required variable in the
drop-down list.

Once done, you can see the resolved location of the SDK folder.

6. Click OK. Inthe New SDK dialog box, select the files (source files, headers, binaries, resources, linker 1D files)
to beincluded in the SDK:
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Mew SDK (=25
New SDK

Enter SDK narme, version, description and location

Marne: MewSDE
Wersion: 100
Target folder narne:

Description: My newy SO
Environment

Wariable MEMSDE_L0.0_PATH (User's)

Location: HMSYS_LOC)

Resohved Location: C:ANKXPYS32D5\eclipsel. Autils\msys32\usribin

| Sources | Headers | Binariesl Resaurces | Linker files | Syr'nbols|

Marne Select  Copy
= bin b4
'i?:' [ QK l [ Cancel

* Inthe Select column, mark the files with < to be linked to a destination project.
* Inthe Copy column, mark the fileswith < to be copied to a destination project.

By defaullt, files are marked with % (not selected).
7. Add compiler and preprocessor symbols on the Symbols tab.
8. Click OK.

Once done, the new SDK appears on the SDK M anagement page of the user preferences. If added to a project, the
SDK also appears on the SDK s page of the project properties.

Loading an SDK

Y ou can add an external SDK to your workspace using the SDK descriptor provided in the XML format. When added
to aworkspace, the loaded SDK becomes available for usein all projects with the compatible settings. The SDK
source files are not copied to the product or workspace directory.

Toload an SDK to your workspace:

1. Click Window > Prefer ences on the main menu. Then go to S32 Design Studio for S32 Platform > SDK
M anagement.

2. Click the Load... button.

Browse to the folder where the SDK islocated and select the XML descriptor.

4. Click Open to confirm the loading.
Once done, the loaded SDK appears on the SDK Management page.

w

If there are some changesin original SDK after the loading, you can click the Reload button to be in sync with the
latest updates. Alternatively, click Remove and use the L oad button to add the updated version.

Importing an SDK
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Y ou can import an SDK to the preferred location (aworkspace or a project) from an external storage such asa ZIP
archive or adirectory.

To import an SDK:
1. Open thelocation where to import the SDK:

* Toimport the SDK to the workspace, click Window > Pr efer ences on the main menu. In the Preferences
dialog box, go to S32 Design Studio for S32 Platform > SDK M anagement.

» Toimport the SDK to a particular project, right-click the project in the Project Explorer and click
Properties on the context menu. In the Properties dialog box, go to SDKs.

2. Click the Import button.
3. Inthelmport an SDK wizard, click the source - aZIP file or a directory.

[ mport sDK 23]
Import SDK

Irnport SDK from an archive file,

Select data source

@ Fram ZIP file () From directory

Frarm archive file: Browse...

Into directarg: Divrry_wvarkspace

® o

4. Specify the import settings and confirm the operation:

e Toimport from a ZIPfile, browse to the archive file, then browse to the destination folder where the
zipped files will be extracted. Click OK.

e Toimport from adirectory:

a. Browseto the folder where the SDK islocated. Click OK.

[ 1mport sDK ==
Import SDK
Specify the folder where SDK placed in.

Select data source

() From ZIP file @ From directory

Frorn Directory:

b. Onthe next wizard page, select the destination to which the SDK will be imported:

» Default (SDK folder): The folder where the SDK is stored.
» SDK Base Path: The standard base path to SDK files defined in the SDK descriptor.
c. Click OK.
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5. (Optiona) If an SDK with the same name and version already exists, specify different SDK propertiesin the
Change SDK name/version dialog box and click OK.

Once done, the imported SDK appears on the SDK M anagement page of the user preferences. If imported to a
project, the SDK also appears on the SDK s page of the project properties.

Note: If an SDK imported to a project does not appear on the SDK s page, this may be caused by incompatible
properties or by unexpected or missing filesin the SDK or project structure. Select the Show All SDK s option on the
SDK s page and check if the imported SDK is marked accordingly. To learn more, refer to SDKSs.

Importing an MCAL SDK

Microcontroller Abstraction Layer (MCAL) is a software that provides direct access to the MCU modules and
includes the microcontroller, memory, communication and /O drivers. To use an MCAL SDK with device-specific
toolsin aproject, import arespective MCAL configuration into anew SDK and attach it to the project.

To add an MCAL SDK:

1. Click Window > Preferences on the main menu. In the Prefer ences dialog box, go to S32 Design Studio for S32
Platform > SDK M anagement.

Click the Import MCAL SDK button.

Select the descriptor from the MCAL SDK descriptor drop-down menu.

Specify the location of the MCAL configuration files.

Specify aunique SDK name that starts with aletter. Use letters, digits, and underscores.

Specify the SDK version in the “major.minor.micro.qualifier” format. The “major” is mandatory, other parts can
be skipped. The “qualifier” can include letters, digits and underscores, other parts can only use digits.

o 0k~ WD

r Import MCAL SDK -

Import MCAL SDK

MCAL SDK descriptor: 532_MCAL4 0 RTM_10_3 vl
MCAL configuration location: DAMCAL_Cenfig
Mame: mcal_sdk
Version: 1.00

':?:' oK ] ’ Cancel

7. Click OK.

The new SDK based on the selected MCAL configuration appearsin thelist of available SDKSs. It isglobal and can
be attached to any application project that uses the compatible language, MCU, core, and toolchain.

Making a local SDK global

An SDK added to a particular project can be used but locally. Y ou can add alocal SDK to the workspace and thus
make it global.

When you add alocal SDK to the workspace, the SDK becomes global but its descriptor still keeps the project's
language, MCU, core, and toolchain. This global SDK can be used with projects that have similar properties.

To make aloca SDK global:
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1. Open the project properties by right-clicking the project in the Project Explorer and clicking Properties on the
context menu.

2. Inthe Properties dialog box, go to SDKs.

3. Select the SDKsthat you need to add to the workspace. Click M ake global, then click OK.

Properties for test_project = I@
fype filter text SDKs - - 8
> Resource
Builders Mame Wersion  Debug  Release  Dewice(s) Device Core(s)  Type Description Add..,
o CAC++ Build P MewSDK 10,0 SIM232 SIARIZ M4 Project Lo.., My new SDK = =
Edit/Show info..
» CAC++ General
EmbSys Register Wiew

Project Matures
Project References Clone fram git
Run/Debug Settings

532 Configuration Tool Reload

SDKs
Tas.k Ta.gs Attach/Detach...
> Walidation
take global
[T] Shewy anly latest versions  [7] Show all SDKs
(?3' [Apply and Close] ’ Cancel ]

The SDK becomes available on the SDK M anagement page of user preferences. Within the workspace, this SDK
can be attached to any application project that uses the compatible language, MCU, core, and toolchain.

Using SDKs in projects

This section describes how to use an SDK in an application project. Find the details in the following topics:

« Attaching an SDK when creating a project
» Attaching an SDK to an existing project

» Upgrading an SDK version

» Detaching an SDK

Attaching an SDK when creating a project

When creating a new project, you have an option to add an SDK on the second page of the wizard. Click the ellipsis
button in the SDK sfield. In the Select SDK dialog box, flag SDKsto be selected from the list and click OK.
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5] Select SDK )
Mame Wersion Dewvice(s) Device Coreis)  Type Description EditfShowe info..,
MewSDIK 1.0.0 S3AE32 S3AN23L hd Wiorkspace SDK. My new SDK )
: Clone from qit
Reload
[¥] Showe only latest versions
0] l [ Cancel

The Select SDK dialog box displays both predefined and custom SDK s that are compatible with the project's
language, target processor, toolchain, and core.

Attaching an SDK to an existing project

Y ou can attach an SDK to an existing application project in the project properties. When attaching an SDK, you can
choose the build configuration in which the SDK will be used.
To attach an SDK to an existing application project:

1. Open the project properties by right-clicking the project in the Project Explorer and clicking Properties on the
context menu.

2. Inthe Properties dialog box, go to SDKs.

3. Select one or several SDKsfrom thelist and click Attach/Detach....
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Properties for test_project | = '@
fype filter text SDKs - - 8
> Resource
Builders Marne Wersion Debug  Release Devicel(s) Dewice Core(s) Type Description Add..,
. CfC++ Build E MewSDK 1.0.0 53232 83232 M4 Warkspace SDK My new SDK - -
Edit/Show info..

s CfC++ General
EmbSys Register Wiew Remaove
Project Matures

Project References Clone fram git

Run/Debug Settings

532 Configuration Tool Reload
SDKs
Tas.k Ta.gs Attach/Detach...
> Walidation
tdake global
[T] Shewy anly latest versions  [7] Show all SDKs
(?3' [Apply and Close] ’ Cancel ]

4. For each selected SDK, choose the build configurations to which it will be attached. Click OK.

[ attach/Detach SDK =

Manage selected SDK(s) attach configurations
Mark configurations selected SDK(s) should be atkached to,

Marre Debug Release
MewsSDE v 10.0 (Warkspace SDK) oo oo

Select All ] ’ Select None ] [ 0] ] ’ Cancel

5. To complete the operation, click OK on the SDK s page of the project properties.

Upgrading SDK version
If the SDK you usein your project has anew version, you can migrate the project to use the latest available SDK.
To upgrade an attached SDK use the Migrate wizard.
To learn the details, refer to topic Migration guide.

Detaching an SDK
An SDK can be detached from a particular project's configuration or from all project build configurations.

To detach an SDK:

1. Right-click the project in the Project Explorer and click Properties on the context menu. In the Properties
dialog box, go to the SDK s page.

2. Select one or several SDKsto be detached and click the Attach/Detach button.
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3. Remove the + mark from the project build configurations from which the selected SDKs will be detached.

Properties for test_project o |l= =]
type filker text SDKs - - 8
> Resource
Builders Mame Wersion Debug  Release Device(s) Device Core(s)  Type Description Add..,
. CfC++ Build MNewSDK 100 gm L] SIM23Y STIAAIZ M4 Wiarkspace SDK My new SDK - -
EditdShowe info..
» CfC++ General E
ErmbSys Register View SlibdiDamei Sk B3
; Ermove
Project Matures Manage selected SDK(s) attach configurations
Praject Ref i
roject e erenc_es Mark configurations selected SDE{s) should be attached to, Clane from git
Run/Debug Settings
532 Configuration Tool Reload
SOKs Marme Debug Release
Tas.k Tégs MewSDIK v 1,00 tifarkspace SDEY o Bttach/Detach..
> Walidation
Idake global
Export...
Select All l ’ Select Mone ] [ OK l ’ Cancel ] —
[C] Shows arly |
(?3' [Apply and Closel ’ Cancel l

4. Click OK. The detached build configurations are displayed without the & mark in the list.
5. To complete the operation, click OK on the SDK s page of the project properties.

Editing an SDK

Y ou can edit the properties and structure of a custom SDK that is not attached to any project.

To edit an SDK:
1. Go to the location where the SDK is available:

e Toopenthelist of SDKsin the workspace, click Window > Prefer ences on the main menu. In the
Prefer ences dialog box, go to S32 Design Studio for S32 Platform > SDK M anagement.

« Toopenthelist of SDKsin the project, right-click the project in the Project Explorer and click
Properties on the context menu. In the Properties dialog box, go to SDKs.

2. Beforeediting an SDK, ensurethat it is not attached to any project:

* Inthe project properties, make sure that the SDK s page displays the local SDK without the % marksin all
build configurations.
» Inthe preferences, select the SDK on the SDK Management page and click Show Attached.

In the Show attached dialog box, select your SDK from the SDK drop-down menu and view all project
build configurations to which the SDK is currently attached. Click OK.
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-

i Preferences =] | =] || 3 |
30K ad SDK Management - 8
4 532 Design Studio for 532 PI

SDK Management MNarme Wersion Dewvice(s) Dewvice Corel(s) Type Description Add...
MWewSDE 1.0.0 53232 53232 M4 Workspace SDK. My new SDK = =
Edit/Show infa..,
5 Show attached @
Rernowve
Show attached
SDK MewSDK v 100 féorkspace SDK) is attached to project(s) listed below, Gl e e
Reload
SDk: '\IeWSDKv L.0.0 (W arkspace SDK) -
Project Configurations
test_project Debug Show Attached
Export..,
Import MCAL SDK
4 3
o m | b I: T O T TaCE ST wET S TOTT
@ g 1) [Apply and Close] ’ Cancel ]

refer to topic Creating an SDK.

Edit SDK
Edit SDK
Edit existing SDK properties

MNarne: MewsSDE
Version: oo

Target falder hame:

Description: Ry ey SDKC

Environment

‘Wariable MNEWSDE_L.0.0_PATH

Location: $MSYS LOC}

Resolved Location: C:ANXP\S32D5'\eclipse\.\utils\msys32\usr\bin

| Sources | Headers I Binaries| Resources |Linkerfi|es I Symbolsl

=

(User's)

4 5IC

Mame Select  Copy
a4 Debug aF
4 Project_Settings ®
4 Startup_Code e
startup_armvB-r.args W x
startup_armvE-r.o L X
subdir.mk gn X

[ ok

®

Cancel
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6. Click OK.

Defining symbols

SDK provides ability to define symbols as macros with the - D option. These defined symbols will be added for the
preprocessing tools after attaching SDK to the project.

» External (Contributed) SDK: the defined symbolsist is read-only. Select SDK from the list on the SDK
Management page, click Edit/Show info... and open the Symbols tab.

* Custom SDK: you can define symbols while creating a new SDK. If you need to specify the symbol type, edit
the SDK descriptor. When you export an SDK, thesour ces. xni file with the SDK descriptor is generated
automatically and included in the archive. Open this file, make changes and import the updated version.

| Sources | Headersl Binaries | Resourcesl Linker LDfiIesl Symbols

Defined symbuols (-0)

Symbol Type
CPU_532v232 C/C++

Undefined symbuols (-U)

Symbol Type

There are four types of symbols:

e Common symbols. Thistype of symbolsis declared for both the C/C++ Compiler and Assembler tools.
Common symbols can be defined in two ways:

» ascomma-separated list in the symbol s attribute of the sdk element

<sdk ... synbol s="CPU_S32K144HFTOVLLT1, CPU_S32K144HFTOVLLT2"/>

e ascomma-separated list in the val ue attribute of the cormonSynbol s element

<sdk ...>
<comonSynbol s val ue="CPU_S32K144HFTOVLLT1,
CPU_S32K144HFTOVLLT2"/ >
</ sdk>
Y ou can choose the most convenient way or use both, because the resulting list of the defined symbols will
include all of them except duplicates.

* Symbolsfor the C Compiler tool. Thistype of symbolsis declared only for the C Compiler tool as comma-
separated list in the val ue attribute of the cConpi | er Synbol s element

<sdk ...>
<cConpi | er Synbol s val ue="CPU_S32K144HFTOVLLT3, CPU_S32K144HFTOVLLT4"/
>

</ sdk>
* Symbolsfor the C++ Compiler tool. Thistype of symbolsis declared only for the C++ Compiler tool as

comma-separated list in the val ue attribute of the cppConpi | er Synbol s element

<sdk ...>

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

142 NXP Semiconductors



Tasks

<cppConpi | er Synbol s val ue="CPU_S32K144HFTOVLLT5"/ >
</ sdk>
« Symbolsfor the Assembler tool. Thistype of symbolsisdeclared only for the Assembler tool as comma-
separated list inthe val ue attribute of theassenbl er Synbol s element

<sdk ...>

<assenbl er Synbol s val ue=" CPU_S32K144HFTOVLLT6, CPU_S32K144HFTOVLLT7"/
>
</ sdk>

Exporting an SDK

Y ou can export an SDK from the specified location (aworkspace or a project) to a ZIP file. The resulting archive
filewill include all SDK files and the generated sour ces. xmi file with the SDK descriptor. Y ou have an option to
export thesour ces. xm file alone, without the SDK files. For instance, you may find it useful if the SDK files are
stored in a shared repository.

Note: You cannot export predefined SDKs and custom SDK's that were imported before.
To export an SDK:
1. Open thelocation where the SDK is available:

» To export the SDK from the workspace, click Window > Pr efer ences on the main menu. In the
Prefer ences dialog box, go to S32 Design Studio for S32 Platform > SDK M anagement.

e To export the SDK from a particular project, right-click the project in the Project Explorer and click
Properties on the context menu. In the Properties dialog box, go to SDKs.
2. Click Export.

3. Inthe Export SDK diaog box, click Browse and browse to the folder where the ZIP file with the SDK name will
be stored.

Export SDK (=25
Export SDK
DihvternpiMewsDE_L0.0.zip

To archive: DivtermpiMewSDE_1.0.0.zip

Options
[C] Export only SDK descriptor

© o [ o

4. Toexportthesources. xm file only, select the Export only SDK descriptor option. The generated file will
contain no references to the SDK files.

5. Click OK.

Removing an SDK
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Y ou can permanently delete one or multiple custom SDKs from the workspace. When you delete a custom SDK,, it is
automatically detached from al projects where it was used.

To delete a custom SDK:
1. Open thelocation where the SDK is available:

* Toopen thelist of SDKsin the workspace, click Window > Prefer ences on the main menu. In the
Preferences dialog box, go to S32 Design Studio for S32 Platform > SDK M anagement.

» Toopenthelist of SDKsin the project, right-click the project in the Project Explorer and click
Properties on the context menu. In the Properties dialog box, go to SDKs.

2. Select one or several SDKs and click Remove.
3. Inthe Remove SDK confirmation diaog box, click OK to confirm the removal.

M_igration guide

Y ou can use the Migrate wizard to convert SDK or GCC based tolchain for your project.
Note: Generally the SDK migration contains atoolchain migration in it.

Note: For toolchain migration refer steps 1-5 only.

The following explains how to migrate your project:

1. To open the Migrate wizard use one of the options:

« Right click your project in the Project Explorer view and click Migrate on the context menu.
e Click File> Migrate

The Migrate wizard appears.
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Migrate | = '@
Migrate projects
Mligrate praojectis) using the migration,

Migration filter: | <all> hd

Erojects: Sveailable migrations:

[Stest v _a53_A53_0
[ o test_v 534531

Select Al [ Deselect &l

Details
Iigrate taclchain arm G4 MNXP GCC 6.3 to MNXP GCC 9.2 for bareboard

»

[¥] Create backup

Eile: DWorkspaceS32D S\ test.zip
@ Use zip format Cgmpressthe cantent
(0 Use tar format DBackuplinked resources

@' Finish l ’ Cancel

2. Check that correct project is selected in the Projects tree.
3. Select migration type.
4. Check the Create backup checkbox and click Browse button to select the backup destination file.

Note: You can also select Backup linked resour ses and change the backup archive type.
5. Click Finish to confirm migration. System automatically creates new project with new SDK or toolchain and
backups the original project.

Note: In case of conflicted files, all matched original files will be backupped and new project will contain the
new ones.
Note: If some files were modified before the migration the Save Resour ces dialog will appear.

6. If the Check conflicted files dialog appears, click OK to confirm replacement of files with corresponding ones
from new SDK.
The migration_output.txt file indicates the PE migrations fulfilled.

If the selected toolchain is not supported in the New Project wizard for the processor type of the original project, the
migrated project may contain some efrors.

If system generates any errors or warnings, you can see them in the Problems view. Y ou can use the Quick Fix
option if possible.
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Troubleshooting

This section contains a series of tables that describe possible solutions to problems that may occur when using S32
Design Studio for S32 Platform. Each table contains:

» Symptoms that describe the sign or warning message for the type of problem.
» Possible solutions that describe what you should do to try to solve the problem.

The troubleshooting tables appear in the following order:

e Licensing

e Installation

e Internet Access
* Project Files

e Building

» Debugging

If your problem is not described below, check the list of known issues and workarounds in Release Notes, then refer
to the S32 Design Studio for S32 Platform community or submit a technical support request.

For additional information about problems presumably relating to your device or included tools, refer to the following

documentation:

Table 21: Related Documentation

Documentation for:

L ocation

S32 Debugger

Release Notes: / S32DS/ t ool s/ S32Debugger / Debugger /

S32 Configuration Tool

Release Notes: / Rel ease_Not es/
S32 Configuration Tool Getting Started: Help > Help Contents

S32 Flash Tool Release Notes and User Guide: / S32DS/ t ool s/ S32F| ashTool / doc/

S32 Trace Tool S32DS Software Analysis Documentation: Help > Help Contents, the pdf
versionisavailablein/ S32DS/ hel p/ pdf /

S32 Debug Probe User Guide: / S32DS/ t ool s/ S32Debugger / Debugger / Docs/

GNU Bare-Metal Targeted Tools for
Arm 32-bit Embedded Processors

GNU Bare-Metal Targeted Tools for
Arm 64-bit Embedded Processors

Release Notes:
» GCC6.3-/S32DS/ bui | d_t ool s/ gcc_b1620/ gcc- 6. 3-
ar n82- eabi /
e GCC9.2-/S32DS/ bui l d_tool s/gcc_v9. 2/ gcc-9. 2-
ar nB2- eabi /
» GDB-/S32DS/ t ool s/ gdb_ar ni ar n82- eabi /
Release Notes:
e GCC6.3-/S32DS/ bui | d_t ool s/ gcc_b1620/ gcc- 6. 3-
ar nb4- eabi /
e GCC9.2-/8S32DS/ bui |l d_t ool s/ gcc_v9. 2/ gcc-9. 2-
ar n64- eabi /

» GDB-/S32DS/ t ool s/ gdb_ar ni ar m64- eabi /

GNU Linux Targeted Tools for Arm
64-bit Embedded Processors

Release Notes:
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Documentation for:

L ocation

GCC6.3-/S32DS/ bui | d_t ool s/ gcc_b1620/ gcc- 6. 3-
ar n64-1i nux/

GCC9.2-/S32DS/ bui | d_t ool s/ gcc_v9. 2/ gcc-9. 2-
ar n64- | i nux/

GDB -/ S32DS/ t ool s/ gdb_ar nf ar n64- | i nux/

SDK

Refer to the corresponding folder in/ S32DS/ sof t war e/

P& E GDB Server Plug-In

User Guide: / S32DS/ hel p/ pdf /

Hardware

Some software packages provide data sheets and reference manuals, refer
to the corresponding folder in/ S32DS/ hel p/ r esour ces/ manual s/
and/ S32DS/ hel p/ r esour ces/ har dwar e/

Table 22: Licensing

Symptom

Possible solution

The product license cannot
be activated

Ensure the Flexera server can be accessed from your workstation. Consult the network
administrator of your company.

Table 23: Installation

installing S32DS 3.4

Symptom Possible solution
The "Insert New Media" Make sure there is enough disk space for the product and temporary files. Free up disk
message appears when space or click the Browse button to select a new location.

New packages and updates
are not displayed in the

Toggle the New button in the S32DS Extensions and Updates window. Thistoggles
off other filters that may block the new packages from being displayed.

S32DS Extensions and
Updates tool

Check the Internet connection on your workstation. Reconnect if required.

Ensure the path of the network repository is specified in the user preferences correctly:

1
2.
3.

Click Help > S32DS Extensions and Updates from the menu.
Click Manage Sites.
Ensure the list of available software sites includes the following location:

http://mww.nxp.com/Igfiles/updates/'Eclipse/S32DS 3.4

Ensure the network repository can be accessed from your workstation. Consult the
network administrator of your company.

Download the new packages and updates manually. Find the detailsin Downloading
updates manually.

Table 24: Internet Access

Symptom

Possible solution

Wireless Internet
permanently fails when

Ask the network administrator to allow simultaneous domain and non-domain
connections for the user account.

debugging with S32 Debug
Probe (USB) onaPC

Use awired Ethernet connection to the domain network.

connected to Wi-Fi

Connect to an external wireless network, then connect to the domain through a VPN
client.
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Table 25: Project Files

Symptom

Possible solution

The source (header)

files do not appear in the
project'sboar d folder
after saving the device
configuration to the project

Open the Pins, Clocks, or Peripherals perspective. Click Update Project > Open
Update Project Dialog, select the files expected in the project's boar d folder, and
click OK. Find the details in Editing a device configuration.

Table 26: Building

Symptom

Possible solution

The toolchain settings
display the "Orphaned
configuration” warning

The "Orphaned configuration. No base extension cfg exists..." message can be caused
by missing toolchain. Make sure you installed the package that includes the tools
necessary to build this type of project.

Build fails after updating
the product version

The "Cannot run program: Launching failed. Error: Program not found in PATH"
error can be caused by unresolved environment variables for the new product in old
workspace. Create a new workspace and import the existing project.

Build fails with multiple
unresolved symbols

The build failure can be caused by the incorrect C/C++ indexer settings. Indexing can
be restricted by file size or by cache size, in which case the indexer may not update the
database after some action was performed with a project file, for instance, because the
filewastoo large. Find the detailsin Adjusting the C/C++ indexer settings for large
files.

Build errors are reported
without a particular
location

The build failure can be caused by invalid charactersin the resolved paths. Make sure
that all your paths use the allowed characters only. Or, refer to Building projectsin
non-English versions of Windows.

Table 27: Debugging

Symptom

Possible solution

Debugging with
Lauterbach TRACE32 fails
in Linux

If the path to the debugged executable is too long, this may cause the TRACE32
debugger failure. Consider using a shorter path. As part of the solution, assign a
shorter name to the project, recompileit, and start debugging anew.

Lauterbach TRACE32
running in Linux cannot
findt 32mar n64,
t32marmt 32m pu,
t 32mapex

Open the PROFILE file located in your home directory and add the following entry:
export PATH="$PATH: / opt/t 32/ bi n/ pc_l i nux64"
where/ opt / t 32 isyour Lauterbach installation directory.

Modify the CM4. cnmfile to use the absolute paths to the reported executables
(t 32mar n64, t 32mar m and so on), for instance:

os /opt/t32/bin/pc_linux64/t32marnt4 -c ./
Proj ect _Settings/ Debugger/ CA53.t32

os /opt/t32/ bin/pc_linux64/t32mapex -c ./Project_Settings/
Debugger/ APUO. t 32

Running a launch group
results in unexpected
termination of the
secondary debug sessions

Open the launch group and increase the post-launch delay for the initial debug session.
Find the details in Debugging on multiple cores.
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Symptom Possible solution
Debugging of multicore Previoudly created functional breakpoints (e.g. "main") are kept in the Breakpoints
project fails view. So the execution of <init> launch configuration tries to stop on it. All temporary

functional breakpoints should be removed from the Breakpoints view (or disabled)
before starting of a debug session.

Connecting to vpsession
failed

The "com.synopsys.sls.core.CmdException: No session, operation cannot be
completed” error can be caused by invalid environment variable value. If you have
several Synopsys® Virtualizer Runtime versions, make sure the SNPS_VP_HOVE
valueis set for the currently used version.
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Part

Reference

Topics:

e User interface
e Build configuration
* Folders and files
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User interface

User interface

Views and editors

Project Explorer view

The Project Explorer view displays ahierarchical view of all projects and their resources available in the current

workspace.
ey ProjectBxplorer 30 |2 5 7 B 7 O The hierarchy includes the following levels (from top to bottom):

L H -

‘ bﬁ’; . l:’j:ft'm'“'"' Beliiiel + Project names, each followed by the build configuration to be
» 2 Project_Settings used.
s 22 include . . . . . .
Y- On the image, the “Debug” build configuration will be applied to

. [£] main_A53_0_0.c the project.
B description.t . ;
S tast_project AS3.1_1: Debuug RAM Standard project folders (Includes, src, other).
(e test project AS3 10: Debug RAM Learn more about standard project foldersin Project folders and

L 125 test_project_A53_1_1: Debiug_RAR .
Pl ’ files.

* Nested folders, source files, and resources.

Note: Folders and files with crossed icons and faded font are
excluded from the build.

« #include directives and definitions in code (see nested elements
under main.c on the image)

The toolbar of the Project Explorer view includes the following buttons (from left to right):

- (Collapse All) Click to collapse all nodesin the Project Explorer.
s (Link with Click for thefile currently opened in the editor to be highlighted in the Project
= Editor) Explorer.
7 (Select and
deselect filters
to apply to the Click to open the Filtersand Customization dialog box.
content in the
tree)
g (View Menu) Click to open the standard menu customizing the view.
= (Minimize) Click to minimize the Project Explorer view. The Project Explorer icon appears at the
left border of the main application window, next to the Restore icon.
5 Click to maximize the Project Explorer view. All other views are minimized and
(Maximize) their icons appear at the right border of the main application window, each next to the
dedicated Restore icon.

Y ou can perform the following actions in the Project Explorer view:

e Toexpand or collapse anode in the hierarchy, double-click it.
e Tocollapse al nodesin the Project Explorer, click the Collapse All toolbar button located in the view.
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» To open asource filein the editor, double-click it in the Project Explorer, or drag and drop the file from the
Project Explorer to the editor area.

» Tocloseaproject, select it in the Project Explorer and click Project > Close Project on the menu.

» Toreopen aclosed project, click the project name in the Project Explorer and use the Project > Open
Pr oj ect menu command.

« To permanently delete a project from the Project Explorer and workspace, and physically from the disc, use
the Edit > Delete menu command.

To configure the Project Explorer to hide or display particular elements (closed projects, files types, definitions, and
other):

1. Click the View Menu toolbar button and click Customize View on the context menu.

7 Project Explorer 23 = 0

55 Y
=S test_project: Debug_FLASI

oon

Projects Presentation 2

Top Level Elernents 2

Select Warking Set...

Deselect Working Set

Edit Active Warking Set...
& 1Window Waorking Set

Package Presentation 2

Show 'Referenced Libraries' Mode

Filters and Customization..,

{l,ﬁ?—-\j“‘-.

Link with Editar

2. Inthe Available Customizations dialog box, go to the Filter s tab. Select the options to be hidden.

i Filters and Customization @
7 Pre-setfilkers| 7 User filters "Eg Content

Select the filters to apply (matching iterns will be hidden):

enter narme of filter

[T] *.class resources -
Fresources

[ Annotations

[T] Archive files

C/C++ anomgrmous structs and enums
C/C++ forward declaration

[T] CAC++ mmacro directive

m

[T CC++ using directive

:
[T Deprecated fields and methods
Ermpty library containers e

Hides closed projects

':?:' oK ] ’ Cancel
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3. Click OK.

Problems view

The Praoblems view displays build errors, warnings, and information messagesin a grid control. The detailed
information about each issue includes a description, the resource, the path of the problem file, the location and the
type of theissue. To jump to the location where a particular issue has been detected, double-click that issuein the

grid.
& Problems 3 7 & = 8
2 errors, 1 warning, 0 others
Description - Resource Path Location  Type
~w @ Errors (2 items)
@ ‘divider' undeclared (first use in this function) mair.c Sproj/sre line 14 C/C++ Problem
@ make: ™™ [src/subdir.mk:35: src/main.o] Errer 1 proj C/C++ Problem
v & Warnings (1 item)
& unused variable 'res’ [-Wunused-variable] main.c fprojfsre line 14 C/C++ Problem

Right-click an issuein the grid and click Properties on the context menu. The Properties dialog box appears to
display the detailed description of the issue:

Properties for O X

Marker Marker - v w

Description: ‘divider' undeclared (first use in this function)

Creation time:  March 23, 2018 at 3:42:48 PM

Severity: @ Error

On glement: | main.c |
In folder: | praj/src |
Location: | line 14 |

Breakpoints view

The Breakpoints view lists al the breakpoints set in the workbench projects. This view also allows breakpoints to
be grouped by type, project, file, or working sets, and supports nested groupings. If you double-click a breakpoint
displayed by this view, the source code editor displays the source code statement on which this breakpoint is set.

To open the Breakpoints view, click Window > Show View > Breakpoints on the menu. Or, click Window > Show
View > Other and find Breakpointsin the Show View dialog box.

i*)= Variables | ®g Breakpoints 52 & Expressions (i1} Registers =, Modules 77 EmbSys Registers = O
& 4w &[N

ooo

& main.c [function: main] [type: Temporary]
,.é' main.c [function: 5VC_Handler]
N % [expression: 'counter’] [condition: counters> 100,000]
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Debug view
The Debug view shows the information about current debug sessionsin atree hierarchy.

To display the Debug view, click Window > Show View > Other... > Debug > Debug on the menu:

%5 Debug 3 E%| |j-'={> § = O
w M (1) [VP Launch]

{3_;? sirm.exe [39600] [VP Explorer] (Running)
v [ ] test_project Debug [GDE Hardware Debugging]

v 02 test_project.elf
w f# Thread #1 <main> (Suspended : Breakpoint)
= main() at main.c:24 010000294
g C/MNXP/532D5/Cross_Tools/goc-6.3-arm32- eabi/bin/arm-none-eabi-gdb (7.12.1)

Use the Debug view to perform the following tasks:

e Clear all terminated processes

» Start anew debug session for the selected process

» Resume execution of the currently suspended debug target

» Halt execution of the currently selected thread in a debug target

e Terminate the selected debug session and/or process

» Detach the debugger from the selected process

» Execute the current line, including any routines, and proceed to the next statement
» Execute the current line, following execution inside aroutine

* Re-enter the selected stack frame

« Examine aprogram as it steps into disassembled code

Disassembly view

The Disassembly view shows the loaded program as assembly language instructions mixed with source code for
comparison. The next instruction to be executed isindicated by an arrow marker and highlighted in the view.

To display the Disassembly view, click Window > Show View > Other ... > Debug > Disassembly on the menu.

=2 Disassembly &8 Enter location here v|| ARAL = @| Ched 8 = O
100002fc: str r2, [r3] L]
32 if (counter >= limit wvalue) {

® 10000300 MoV r3, #3012 ; Oxbc4
10000304 : movt r3, #14336 ; O=x3300
10000308 : 1dr r2, [r3]
1000030c: MoV r3, #272 s 0x110
10000310: movt r3, #1433¢ ;s 0Ox3800
10000314: ldr r3, [r3]

10000318 CInp r2, r©3
1000031c: bl 0x100002e4 <main+92:>
33 __asm volatile ("svc 0"); W

Y ou can perform the following tasks in the Disassembly view:

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

154 NXP Semiconductors



Reference

e Set breakpoints at the start of any assembly language instruction
» Enable and disable breakpoints and set their properties

» Step through the disassembled instructions of your program

e Jump to specific instructions in the program

Expressions view

The Expressions view helps you inspect data from a stack frame of a suspended thread. In contrast to the Variables
view that shows variablesin the current scope, the Expr essions view can monitor the values of static and global
variables and executed statements that you add to the view.

To open the Expressions view in the current perspective, click Window > Show View > Other > Debug >
Variables on the menu:

& Expressions £3 E E | LE] | [ g8 = 0
Expression Type Value

(%)= counter int 959961

(%)= accumulatar int 652143262

)= accumulator += counter int 643503625

or Add new expression

Name : accumulator += counter
Details:652143262
Default:643583625
Decimal: 643583625
Hex:8x267861h7
Binary:160118811118662118282110118111
Octal:@4626613811

To open additional Expressionsviews, click [ (Open New View) on the toolbar above the view.
To add an expression to the Expressions view, do any of the following:

» Copy an expression (a variable name or a statement) from the file opened in the editor area, click
5= Add new expression in the grid, and paste the expression to the new grid line.
» Select an expression in the opened file, right-click and click Add Watch Expression on the context menu.

Click * (Create a new watch expression) on the toolbar above the view and enter an expression in the Add
Watch Expression dialog box.

When added to the Expressions view at debug time, expressions are displayed in the grid with their data types and
actual valuesthat are updated in real time. Click an expression in the grid to view more detailed information about it
in the Detail pane below the grid.

When the debug session is terminated, the expression names remain until deleted manually. To delete all expressions,

click % (Remove All Expressions) on the toolbar above the view.

Memory view

The Memory view alows you to monitor and modify your process memory. The process memory is presented as a
list of memory monitors. Each monitor represents a section of memory specified by itslocation called base address.
Each memory monitor can be displayed in one of the predefined data formats.

To open the Memory view, click Window > Show View > Other... > Debug > Memory on the menu:
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B Memory 53 | w2 (HIS| B 8 = O
Monitors g= 3¢ 3 (10000304: (;:9BI7BO <Hex> 53 . ok New Renderings...
& 10000304 Address @ - 3 4 -7 8 - B C-F ~

LY e0000000 |
BaasayCe BaaaBEa6 28680086 258860868 Beaaa808
Baa3a7De BEEREAE a6 BEaRRAEE BEaaERE0
Ba9897EB BaaaBEa6 28680086 258860868 Beaaa808
Baa897Fa BEEREAE a6 BEaRRAEE BEaaERE0
28989588 B2Ea8Ea68 286880868 2888086 Baaaa888
Baa39s1a8 BEEREAE a6 BEaRRAEE BEaaERE0
BR980328 v

By default, the Memory view displays the layout and formats that were set in the previous debug session.

e Add your memory monitorsin the Monitors pane. The default rendering pane without addressesis displayed
automatically. The addresses become visible after the first step in the debugger.
« Add more rendering panes for amonitor. For each rendering pane, specify the rendering type from the list:

Warning:

Floating Point
Traditional

Hex

ASCII

Signed I nteger
Unsigned Integer
Hex Integer

Expr essions views modify memory and may cause side effects.

Memory Browser view

Expressions with the unary increment, decrement and assignment operators used in the M emory and

The Memory Browser view servesfor monitoring particular locations in process memory.

To display the Memory Browser view, click Window > Show View > Other... > Debug > Memory Browser on the

menu.

Memory Browser 3 Memo
Y Y

=
mlﬂl‘nlolLJ i § = =

| 0510000250

Ox100002f0 <Traditional> &3

exlaaea2rFa
Bxlaapa3ias
Bxlaaeasze
Bxleapa3iss
Bxlepeaise
axleapa3ics
Bxlepeaise

E2832801 E308@3EC4 E3433800 E5832
E5932800 E30683118 E34338088 E5933
EFPE0E008 E3063EC4 E3433800 E3AB2
E92D48@8 E280E0E84 E24DDBEE ESEE3ADC E3433808 E593
E3083BC4 E3435500 ES933000 Co322003 E3003ADC E343
E5832808 E3063BC5 E3433808 E5931000 E30@3BCC E343
ES932808 E3085BC4 E3433800 £5930000 E3003ADC E343

F@ a.1.3
PSR, | P 1
B .H-8.%.3.
o KB;.3.8C3
8 aE;.s
B ak;.a

.BC&.8.a..R

8C3. 3

BMal: . 3.8C

8.8, .a0:

BEEuat; .

.BCE...a0:. W

To browse to a desired memory location, type the memory address in the memory address box and click Go. The
memory location is displayed in the tab of the Memory Browser view. Y ou can add more tabs by clicking New Tab.

Memory Spaces view

The Memory Spaces view enables access to the selected memory spaces on the target device.
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Note: Memory spaces are available only during a debug session supporting memory space operating by the S32
Debugger.

The Memory Spaces view isincluded in the Debug perspective by default. If the view was closed, reopen it from the
menu by selecting Window > Show View > Other > Debug > Memory Spaces.

&) Consale [il} Registers = Progress [¥ Problems {3 Executables (i) Debug Shell [J Memory Spaces 57 1il] Watch registers [l Debugger Console  [J Memory g = 8
Memory Spaces Virtual Dx34000000 <0x34000038> 53
<§) 532V234:: CortexA53::Virtual < (x34000000= Address @ -3 4 -7 8 -B C-F 16 - 13 14 - 17 18 - 1B 1C - 1IF 2
IIEFFECE 22232227 22RRRRRR RRRRIRNP 0 22PRRRRR 2PN 2PRRRIRR 2RI 232RRRRR
3I3FEFFE@ 22222227 2222222 2222223 2222222 2222222 22222232 22222322 22222377

4
34PPAA20  ARAGEARA . 33333333 4 33333333 , 34434343 4 AAA43434 , AAG00087 20000RAA
34800040
< > 4 W

The memory spaces are presented as alist of memory spacesin the left part of the view. Each space represents a
section of memory specified by its location called address.

The color indicates the state:

» Cray - initial state,
» Black - datawasread,
» Red - data changed since first-time read.

The"?" mark indicates that memory can't be read (write-only, restricted, etc.).

Thetoolbar of the Memory Spaces view includes the following buttons (from left to right):

b (Add memory Click to add amemory space to the list in the M emory Spaces view.
space)
= (Minimize) Click to minimize the Memory Spaces view.
= Click to maximize the Memory Spaces view. All other views are minimized and
(Maximize) their icons appear at the right border of the main application window, each next to the
dedicated Restoreicon.
= (Restore) Click to restore the Memory Spaces view from minimal or maximal state.

During debugging you can perform the following actionsin the M emory Spaces view:

To add new memory space, click the " button on the toolbar or right-click Memory Spaces column

and select Add from context menu. This action opens the Add memory space dialog. Type the memory
addressin the Address (HEX) field (HEX value can be set both with or without "0x" prefix), select available
M emory space from the drop-down menu and click Select. The memory space will be added to thelist in the
left pane.

» Towrite data, double-click the cell in the view, type in data and press Enter or continue typing - when the
available amount of symbolsis reached, the system will automatically write the data and move to the next
cell.

» To delete amemory space, select the space in the list, right-click on it and select Remove from context menu.

The Memory Spaces view remembers the list of added spaces for each running launch configuration (until thelist is
cleared or debug session is terminated).
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Registers view

The Register s view lists information about the registersin a selected stack frame. Values that have changed are
highlighted in the Register s view when your program stops. Y ou can use the Register s view to ook into register
details and change register values.

To display the Registers view, switch to the Debug perspective and click Window > Show View > Other... > Debug
> Registers on the menu.

111} Registers &3 = | Fe et 8 = g
Mame Value Description &
v 3 General Registers General Purpose and FPU Register Group

1 0 72

i 4294966740

1 r2 31803

e 1000000

109 e 0

i 5 4294967292

1t} 6 0 v
Name : rﬂ ~

Hex:@xfffffffc

Decimal:4294967292

Octal:@37777777774
Binary:11111111111111111111111111111188
Default:4294967292

Y ou can change the positional numeral system in which the debugger displays register values. The following numeral

systems are supported:
* Default
e Decima
» Hexadecimal
+ Octd
e Binary

Note: Casting aregister to atype requires the size of the register to match the size of the type, otherwise the cast
will fail. Therefore, if the typeis a complex one (for example, structure, union), it should be declared first to avoid
padding done by compilers.

EmbSys Registers view
The Embedded Systems Register s view enables access to the peripheral registers of the target hardware.

* When adebug session is on, the EmbSys Register s view can read and display the actual values of the
selected registers. The displayed register values can be exported and imported to/from atext file.

* When not in adebug session, the EmbSys Register s panel provides the structured view of the peripheral
registers on the target device.

Note: S32 Debugger implements different mechanisms for Peripheral Registers and EmbSys Registersviews
when accessing SoC memory mapped registers. Peripheral Registersview is apreferred option since S32 Debugger
is accessing these registers directly viathe system bus, bypassing caches and MMU (if present in the core being
debugged).

The EmbSys Register s view isincluded in the Debug perspective by default. If the view was closed, reopen it from
the menu by selecting Window > Show View > Other > Debug > EmbSys Registers.
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ix)= Variables ©g Breakpoints 1i{ Registers B, Modules 7 EmbSys Registers &7 .fg B wowm o = 5

Project: [a53_apex] == Arch: 532V Vendor: Freescale Chip: 532V234 Beard: --- none --- (Double click on registerto r
Register Hesx Bin Reset Access  Address Description o
4 (= DMA Enhanced direct memory access co
4 52 DMA Enhanced direct memory access co

s éﬁﬂ CR - not read - 0500000400 RW  0:40002000 Control Register

s éﬁﬂ ES - not read - 000000000 RO 040002004  Error Status Register

- NEERQ - not read - 000000000 RW  0:4000200C Enable Request Register

. 1 EE - not read - 000000000 RW 040002014 Enable Error Interrupt Register

» 3388 CEH - wirite anl... 000 WO 040002018 Clear Enable Error Interrupt Registe

» 3388 SEH - wirite anl... 000 WO 040002019 Set Enable Error Interrupt Register

The EmbSys Register s view presents the information about the peripheral registersin atabular format. The Register
field displays the peripheral registers arranged in a hierarchy with the following levels (from top to bottom): a
category, agroup of registers, aregister, a bit (bit number). Any node in the hierarchy can be expanded or collapsed
with adouble click.

The Description field provides the information about the object shown in the Register field.
The remaining fields are populated for the “register” nodes:

» Hex: Displays the value read from the register in the hexadecimal format.

» Bin: Displays the same register value in the binary format.

» Reset: Displaysthe reset value of the register in the hexadecimal format, for instance, 0x00000000. A mouse
cursor moved over the hex value displays a tooltip with the binary equivalent.

Note: A “zero” valueisdisplayed if the reset valueis either set to 0x00000000 or not defined for the register.
e Access: Displays access to the register (Read-only, Read-Write, Write-only).
* Address: Displays the register address in memory.

Some registers are displayed in the Register field with the “+” sign preceding the register name. These register names
are aliases of one register showing the same address in the Address field:

Register Hex Bin Reset Access  Address Description &
4 (= 5PI Serial Peripheral Interface
a MAgp1 g Serial Peripheral Interface
> 1iel MCR 00004001  RW 040057000 Module Configuration Register
- 1 TCR 00000000  RW 040057008 Transfer Count Register
> 3} + CTAROD 078000000  RW  0x4005700C Clock and Transfer Attributes Register (In Master Mod
> 0161 + CTAR_SLAVE 078000000 RW  (:4005700C Clock and Transfer Attributes Register (In Slave Mode)

The toolbar of the EmbSys Register s view includes the following buttons (from left to right):

dg I(ZI)rE(r)T);)CSt}/sRegWeW Click to open the configuration settings of the EmbSys Registersview in the
: properties of aproject selected in the Project Explorer.

Properties)
=l (Copy selection to | Click to copy the Register, Hex, and Addr ess fields from the selected row(s) to the
clipboard) clipboard.
1018 (Export selection | Click to export values of the selected or al peripheral registersto an XML file. Learn
- tofile) more in Exporting peripheral register values.
o1y (Import from file) Click to import values from an XML file and write them to peripheral registers. Learn

more in Importing peripheral register values.

— (Collapse All) Click to collapse al nodes in the EmbSys Registersview.
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= (Minimize) Click to minimize the EmbSys Registers view.
5 Click to maximize the EmbSys Registersview. All other views are minimized and
(Maximize) their icons appear at the right border of the main application window, each next to the
dedicated Restore icon.

Peripheral Registers view

The Peripheral Registersview provides the structured view of the peripheral registers on the target hardware. If
Arm® core registers are defined for the target device they are also present in this view.

The Peripheral Registersview isincluded in the Debug perspective by default. If the view was closed, reopen it
from the menu by selecting Window > Show View > Other > Debug > Peripheral Registers.

(%)= fariables g Breakpoints | 111 Peripheral Registers 52 |2, Peripherals EmbSys Registers =t § = B

Peripherals Reset BAccess  Address Description it
a M4 CSE_PRAM 14000800 CSE_PRAM
4 114 _ErmbeddedRARD 000000000 Rl Me1d000800 C3E PRAR 0 Register
|E BYTE_3 (hits 0-T) i Data byte 3 of R Tx frame
= BYTE_Z (bits 8-1%) R Data byte 2 of R Tx frame
& BYTE_1 (bits 16-23) R Data byte 1 of RxTx frarme
= BYTE_D (bits 24-31) R Data byte 0 of RxfTx framme
. 4181 _EmbeddedRANMILL 000 Rl 14000800 C3SE PRAMUOLL register.
. 1181 _EmbeddedRAMILU 000 Rt (14000801 C5E PRAMOLU register.
o 1181 _EmbeddedRAMOHL  0x00 Rt 14000802 CSE PRAMOHL register,
o 4it1 _EmbeddedRAMIHL 0x00 Rl Me14000803 C3E PRAROHU register.
. 1141 _EmbeddedRAar1 t=00000000 Rt 014000804 C3E PRAM 1 Register
. 4181 _EmbeddedRANMILL =00 Rt 014000804 CSE PRAMILL register, -
4 I 3

The Peripheral Registers view presents the information about the peripheral registersin atabular format. The
Peripherals column displays the registers arranged in a hierarchy with the following levels (from top to bottom): a
group of registers, aperipheral, acluster (if set), aregister, afield (sequentia bits within aregister). Any nodein the
hierarchy can be expanded or collapsed with aclick.

The Description column provides the information about the object shown in the Peripherals column.
The remaining columns are populated for the “register” nodes:

» Reset: Displaysthe reset value of the register in the hexadecimal format, for instance, 0x00000000. A mouse
cursor moved over the hex value displays a tooltip with the binary equivalent.

Note: A “zero” valueisdisplayed if the reset valueis either set to 0x00000000 or not defined for the register.
» Access: Displaysthe register access type (Read-Only, Read-Write, Write-Only).
* Address: Displays the register address in memory.

Thetoolbar of the Peripheral Register s view includes the following buttons (from left to right):

Toggle for the Peripheral Registers view to show peripheral registers combined in

E (Show structure) | steqories

o Click to open the menu customizing the layout of the Peripheral Registersview.
(View Menu) Options:
» Restoretablelayout: Setsthe layout to its default.

Click to minimize the Peripheral Registersview.

{ |

(Minimize)
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= Click to maximize the Peripheral Registersview. All other views are minimized and
(Maximize) their icons appear at the right border of the main application window, each next to the
dedicated Restoreicon.
= (Restore) Click to restore the Peripheral Registersview from minimal or maximal state.

The Peripheral Register s view context menu has the following options:

» Find: Click to open the Find Element dialog. Search is available by register name, description or address.
» Copy: Click to copy the selected registerstext info to a system clipboard.
« Watch Register(s): Click to send the selected registersto appear in the Watch registersview.

Arm System Registers view

The Arm System Registers view provides the structured view of the Arm System registers (if available) of the target
hardware.

The Arm System Registersview isincluded in the Debug perspective by default. If the view was closed, reopen it
from the menu by selecting Window > Show View > Other > Debug > Arm System Registers.

LI T T, o

(%)= Wariables ©g Breakpaints @:Expressions 1iii Peripheral Registers  [§1] Arim Systern Registers 32 000 ErnbSys Reqgisters I;?‘-‘ Peripherals =& & = O

-

Registers Reset Access Description -
4 (= Arm_systern_reqisters
a B Address_translation_instructions Address_translation_instructions
a i PAR_ELL Ox000000a000000000 R Returns the output address (08) from an Address translation inst..,

[ ATTR (bits 56-63) R Mernarne attributes for the returned output address, This field use..
[E F(hit 0y Ry Indicates whether the instruction performed a successful address,.
[E IMPLERMENTATION_DEFIMED (bit 10} R IMPLEMEMNTATION DEFINED.
[E NS (bit ) Ry Mon-secure, The NS attribute for a translation table entry from a..,
[E PA_47_12 (hits 12-47) R Output address, The output address (O8) corresponding to the 5.,
[E PA_51_48 (hits 48-51) R Extension to PA[47:12]. See PA[47:12] for more details.
[E Reserved (bits 52-55) Ry Reserved.
[E Reserved_1 (hits 48-51) R Reserved.
[Z Reserved_2 (hit 11) R Resersed.
[E Reserved_3 (hits 1-f) Ry Reserved.
[ 5H (bits 7-8) R Shareability attribute, for the returned output address, Permitted..,

L T Y Fralosim e mickenn

The Arm System Register s view presents the information about the Arm System registersin atabular format. The
Peripherals column displays the registers arranged in a hierarchy with the following levels (from top to bottom): a
group of registers, a peripheral, acluster (if set), aregister, afield (sequentia bits within aregister). Any nodein the
hierarchy can be expanded or collapsed with a click.

The Description column provides the information about the object shown in the Register s column.
The remaining columns are populated for the “register” nodes:

* Reset: Displaysthe reset value of the register in the hexadecimal format, for instance, 0x00000000. A mouse
cursor moved over the hex value displays a tooltip with the binary equivalent.

Note: A “zero” valueisdisplayed if the reset valueis either set to 0x00000000 or not defined for the register.
» Access: Displaysthe register access type (Read-Only, Read-Write, Write-Only).

The toolbar of the Arm System Register s view includes the following buttons (from Ieft to right):

7] (Show structure) | Toggle for the Arm System Register s view to show registers combined in categories.

o Click to open the menu customizing the layout of the Arm System Registersview.
(View Menu) Options:
« Restoretablelayout: Setsthe layout to its default.
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= (Minimize) Click to minimize the Arm System Registersview.
5 Click to maximize the Arm System Registersview. All other views are minimized
(Maximize) and their icons appear at the right border of the main application window, each next to
the dedicated Restor e icon.
= (Restore) Click to restore the Arm System Registers view from minimal or maximal state.

The Arm System Registers view context menu has the following options:

» Find: Click to open the Find Element dialog. Search is available by register name or description.
» Copy: Click to copy the selected registers text info to a system clipboard.
» Watch Register(s): Click to send the selected registersto appear in the Watch registers view.

Watch registers view

The Watch register s view enables access to the selected registers on the target device added from the Peripheral
Registersview or the Arm System Registersview.

The Watch registersview isincluded in the Debug perspective by default. If the view was closed, reopen it from the
menu by selecting Window > Show View > Other > Debug > Watch registers.

& Consale [% Problems 3 Executsbles (1) Debug Shell [J Memory Spaces | 1] Watch registers &3 '°"° mo g = H

Peripherals Hex Birary Address Description
4 [= Default
a4 CSE PRAM 0:14000800
a4 101 _EmbeddedRARD 0=00000000 000000000,  0«14000800  CSE PRAM 0 Register
[E3 BYTE_3 (hits 0-T 000 nonooooo Data byte 3 of R T frame,
[E BYTE_Z (hits 8-15) 000 ooooooon Data byte 2 of R T frame,
[E BYTE_L (hits 16-23 000 ooooooon Data byte 1 of R T frame,
[E BYTE_D (hits 24-313 000 noooonon Data byte 0 of R/ T frame,
> bih PSOR fwrite onlyd  (write anly)  0x400FF104  Part Set Output Register
- ity POIR 0=00000000  000000000.., 0=400FF110  Port Data Input Register
4 = Arm_core_reqisters
a MhS32 5CE 0=E000ED0D  Sypsterm Control Registers
1ihi ACTLR 0=00000000  000000000.., 0<E0Q0EQ0%  Awxliary Control Register,

The Watch register s view presents the information about the selected registersin atabular format. The Peripherals
column displays the registers arranged in a hierarchy with the following levels (from top to bottom): a group of
registers, a peripheral, acluster (if set), aregister, afield (sequential bits within aregister). A minimal unit to be
watched is aregister. Any node in the hierarchy can be expanded or collapsed with a double click.

The Description column provides the information about the object shown in the Peripherals column.
The remaining columns are populated for the “register” nodes:

» Hex: Displays the value read from the register in the hexadecimal format. If the register is not readable the
field shows the access info (write-only).

» Binary: Displays the same register value in the binary format. If the register is not readable the field shows
the accessinfo (write-only).

» Address: Displays the register address in memory.
Note: For Arm System registersthe field is empty.
The color indicates the access type:

* Black - Read-Only
* Green - Read-Write,
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e Blue- Write-Only.
Theitalics font indicates the Read on demand state of aregister.

Thetoolbar of the Watch register s view includes the following buttons (from left to right):

t (Show structure) Toggle for the Watch registers view to show peripheral registers combined in

categories.
—_— (Import registers | Click to import registers from an XML file and write them to target registers. Learn
- from file) more in Importing registers values.
1018 (Export registers | Click to export values of the selected registersto an XML file. Learn morein
- tofile) Exporting registers val ues.
g Click to open the menu customizing the layout of the Watch register s view. Options:
(View Menu) * Restoretablelayout: Setsthe layout to its default.

» Show Full Path: Displays registersin path mode (group/register).

= (Minimize) Click to minimize the Watch registersview.

Click to maximize the Watch registersview. All other views are minimized and
(Maximize) their icons appear at the right border of the main application window, each next to the
dedicated Restoreicon.

= (Restore) Click to restore the Watch registers view from minimal or maximal state.

The Watch register s view context menu has the following options:

» Find: Click to open the Find Element dialog. Search is available by register name, description or address (if
available for aregister).

» Copy: Click to copy the selected registers text info to a system clipboard.

* Remove Register (s): Click to remove the selected registers from the Watch registersview.

e Import: Click to import registers from an XML file.

» Export: Click to export the selected registers values to an XML file.

» Read always: Click to enable reading of the selected registers.

Note: Registers with side effects (readAction) are always kept in the Read on demand state and can't be
reset to the Read always.

* Read on demand: Click to mark the selected registers be read only on demand.

» Read: Click to read values of the selected registers.

During debugging the Watch registers view can read, display and write the values of the registers.

Switching between the nodes in the Debug view also resultsin the loss of context in the Watch registersview. If you
switch from the thread of arunning program to a different node such as the GDB client or other, the Watch registers
view stops reading the registers from the connected device. To restore the debug context, click the main() node of the
project.

The Watch register s view remembers the state and apply it to any other launch configuration with the same SVD
source.

Variables view

The Variables view shows all static variables for each process that you debug (global variables are displayed in
the Expression view). Use the view to observe changes in variable values as the program executes in the currently
selected stack frame.

To open the Variables view, click Window > Show View > Other... > Debug > Variables on the menu:
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ix)=\ariables 7 | ifi} Registers . EmbSys Registers B = | et 8 = O
Mame Type Walue

=)= mpidr int -2147483648
Name : mpidr

Details:-2147483648

Default:-2147483648

Decimal :-2147483648

Hex : Bxs8aaa868
Binary:leeaeeaaeea822000080000000000000
Octal:a2pe08000008

The toolbar of the Variables view includes the following buttons (from Ieft to right):

¥ (Show Type Toggle for the Variables view to show type names when the view is configured not to
Names) show columns,
B (Show Logical Toggle for the Variables view to show the logical structure of variables.
Structure)
— (Collapse All) Click to collapse al nodesin the Variables view.
L1 (Qpen New Click to open one more Variables view next to the existing one.
View)
[} (Pin to Debug Click to pin the Variables view next to the Debug view.
Context)
g (View Menu) Click to open the menu customizing the layout of the Variables view.
= (Minimize) Click to minimize the Variables view.
B (Maximize) Click to maximize the Variables view.

To configure the Variables view, click the View M enu toolbar button. Use the L ayout menu commands to configure
the look of the Variables view:

= N § =0
Layout » Vertical
Java . Harizontal
Autormatic
:=|  Variables View Only
[ | Show Columns

Select Columns...

* Vertical: Click to display the detail pane at the bottom of the view, aligning the parts of the view vertically.
The detail pane displays the detailed information about a selection.

» Horizontal: Click to display the detail pane at the right side of the view, aligning the parts of the view
horizontally.

» Automatic: Click for the view to set the layout automatically.
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* VariablesView Only: Click to hide the detail pane.
» Show Columns: Toggle to show columnsin the view.

» Select Columns: Click to open the Select Columns dialog box and select the columns to be displayed. This
option appears on the menu if the Show Columns option is toggled.

Intrinsics view

The Intrinsics view displays the GCC functions that are built into the S32 Design Studio compiler. These built-in
functions are referred to as intrinsic functions or intrinsics. If a C/C++ project includes the Standard S32DS toolchain,
the supported intrinsics can be used in that project’s code for optimization.

To open the Intrinsics view, click Window > Show View > Other on the menu. In the Show View dialog box,
expand the Other section and select Intrinsics. Click OK.

For the Intrinsics view to display data, click any project file or folder in the Project Explorer view. If theintrinsics
are supported in the project, the Intrinsics view displays the list of built-in functions.

[P Project Explorer 52| = B | [£ mylibrany.c 53 = 08 Intrinsics &3 = B
=| <‘:==»=> = /* Include Prototypes - type filter text
=5 My532lib: Debug #include "mylibrary.h” w 5 Standard 53205 toolchain
-EF _ builtin_FUMCTIOMN( : const char *
i Place your library +F _ builtin_assume_aligned(const void ¥, size t, ...} : void *

-EF __builtin_bswap32(uint32_t) : uint32_t

“int main () -H; __builtin_choose_expr(const_expr, expl, expd) : type

J/My library code -H; __builtin_clzl{unsigned long) : int
return @; +F _ builtin_complex(real, imag) : type
} -H; __builtin_constant_p(exp) : int

-EF __builtin_ctzl{unsigned long) : int

+F _ builtin_expect{long, long) : long

+F _ builtin_ffsl{long) : int

-EF __builtin_fpclassify(int, int, int, int, int, ..} @ int
+F _ builtin_infl() : long double

+F _ builtin_isinf_sign(...) : int

-EF _ builtin_nanficonst char *) : float

-EF __builtin_powif(float, int) : float

+F _ builtin_trap() : void

+F _ builtin_types_compatible_p(typel, type2) : int
-EF __builtin_unreachable() : void

To add anintrinsic to your code, drag and drop it from the Intrinsics view to a proper place in the opened sourcefile.
This action adds the function call to the selected place in the file.

SDK Explorer view
The SDK Explorer view displays the structure of SDKs belonging to the active project.

To open the SDK Explorer view, click Window > Show View > Other. In the Show View dialog box, expand the
Other section and select SDK Explorer . Click OK .

Select any project file or folder in Project Explorer. The SDK Explorer displays theinclude folder for each SDK
attached to the project, with nested folders and header files inside:
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[ Project Explorer 33 = 8 (€] main.c 2 = 8 SDK Explorer 32 # # + # = O
=) <}1===»> = @& * main implementation: use this s type filter text
w % MyTestAppProject_cortexM #if defined (_ ICCARM_ ) v (& OpenCV_for_bareboard v 1.0.0
[5l) Includes #pragma diag_suppress=Pe618 v (1= include
[ Project_Settings #endif v (= opency
[ include . . W [B] cvh
v (B src #include "532v234.h" /¥ include v [§ cvhpp
[£] main.c #if defined (_ ICCARM ) # _OPENCY_OLD_CV_HPP_
#pragma diag warning=Pe613 [A cvauxh
#endif [n] cvaux.hpp
. . . [A cvwimageh
= int main(void) B ocoreh
#define COUNTER_LIMIT 1e@ bl cxcorehpp
[n] cxeigen.hpp
int counter = @; [A oxmisc.h
[R] highgui.h
for(;;) { [8] mLh
counter++; '
. (= opencv2

Y ou can perform the following actions in the SDK Explorer view:

» Toexpand or collapse afolder, click the "arrow" button near the folder.

* Toseeadl definitions and declarations of a header file (such as macros, functions, namespaces, enumerations,
and other), click the "arrow" button near thefile. If afile does not display the "arrow" button, it does not
include any definitions and declarations.

* Toseedl files, definitions, and declarations that include a particular string pattern, type the string in the filter
box.

» To open aheader file in the file editor, double-click it.

» Toseeaparticular definition or declaration in the code, double-click it in the view. This action opens the
header filein thefile editor and highlights the respective line.

* To hidefrom the view active macros, inactive macros, active functions, and inactive functions, toggle the
respective buttons on the top:

#

Note: Inactive macros and functions are those located inside the #i f def i ned and #endi f constructs
intended for a different type of acompiler. These sections are grayed out in the file editor.

e Toaddan SDK function to your code, drag and drop it from the SDK Explorer view to a proper placein the
opened source file. This action insertsthe #i ncl ude statement for the corresponding header file and adds
the function call to the selected place in thefile.

Editor area

The editor area can be used to open text editors associated with different types of files. When you double-click
asource filein the Project Explorer view, the associated editor opens the selected file. The following elements
indicate modifications that took place in thefile:
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[£] *main.c %3
# #define read _mpidr() ({ A

#define clusterid(mpidr) ((mpidr >» 8) & 1)
#define coreid(mpidr) (mpidr & 1)

int clusterid, coreid, counter, accumulator = @, limit_wvalue = le@ea8a;

int main(void) {
int mpidr = read_mpidr();
clusterid = clusterid(mpidr);
coreid = coreid(mpidr);
counter = 8;

int mpidr = read_mpidr();

for (33) { Press 'F2° far focus
counter‘-H—l

if (counter = limit walue) {
__asm volatile (“"syc @");
counter = @;

1. Tabsin the editor areaindicate the names of resources that are currently open for editing. An asterisk (*) indicates
that an editor has unsaved changes.

2. The Quick Diff feature displays color-coded indication for additions, deletions, or changes made to the contents of
afile.

3. The marker bar displays:

» Breakpoints (Auto, Hardware, Software, Disabled).
* Markers (bookmarks, warnings, tasks, indexers, errors).

Icons flag error, warning, task and bookmark markers. Y ou can view extrainformation by placing the mouse
cursor over the marker.

»

Tipsand Tricks:

» Toopenthelist of al open editors and quickly switch between them, press Ctrl+E.

» You can open afilein the editor area by dragging it from the Project Explorer view and dropping it over the
editor area.

» To activate single-click opening for editors, use the Open mode options on the Window > Pr efer ences >
General page. In single-click mode, asingle-click on afile selects and immediately opens the file.

» Double-clicking on the marker bar sets or removes breakpoints.

* Tomovelines up and down in the editor, press Alt+Arrow Up and Alt+Arrow Down.

« To activate code completion, press Ctrl+Space.

» To activate Quick Diff, right-click the marker bar and select Show Quick Diff from the context menu.

» To configure Quick Diff to use adifferent color code, click Window > Pr efer ences on the menu and go to
General > Editors> Text Editors> Quick Diff in the Prefer ences dialog box.

*  When the mouse cursor is placed over a change in Quick Diff, a hover displaysthe original content, which
can be restored using the marker bar context menu.

Wizards

New SDK wizard
The New SDK wizard serves for adding a third-party SDK to the workspace or to a project directly.
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Mew SDK =
New SDK

Enter SDK name, version, description and location

Marme: eSOk
Wersion: 1.0.0
Target folder narne:

Description: Fely ey SOK
Environment

Yariahle MNEWSDE_L0.0_PATH (User's)

Lacation: $IMSYS_LOC)

Resolved Location: CANXPASIZDS\eclipse\.\utils\msys32usrbin

| Sources | Headers | Binaries| Resaurces | Linker files | Symbolsl

Marre Select  Copy
= bin x
':?:' oK ] ’ Cancel

The following table describes the SDK properties:

Table 28: New SDK wizard properties

Property Description
Name The SDK name. Specify avalid name starting with aletter. Allowed characters: |etters, numbers and
underscores.
Version The SDK version. Format: <major>.<minor>.<micro>.<qualifier>. “Major” is mandatory, other

parts are optional. Allowed characters: digits (all parts), Latin letters and underscores (“major” only).

Target The SDK folder name in the project structure. After you attach the SDK to your project, the SDK
folder name | files appear in the Project Explorer in the specified folder. Leave thisfield blank to use the SDK
name for the project folder. Optional.

Description | A brief description of the SDK. Optional.

Variable The environment variable that points the location of the SDK folder. By default, the variable is
generated automatically from Name and Version.

L ocation The path to the SDK folder stored in the variable. Click Change... to change the location of the SDK
folder. Specify the path or point a different variable holding the path.

SDK files The SDK files availablein the SDK folder. Categories: Sour ces, Header s, Binaries, Resour ces and
Linker LD files.

In each category, click SDK files to be used in destination projects. These files get a green “cross’
mark.

» Filesmarked in the Select column will be linked to the destination project.
» Filesmarked in the Copy column will be copied to the destination project.

The Symbolstab allows you to define or suppress the compiler and preprocessor symbols.
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Project creation wizards

Project creation wizards create a specific type of C or C++ project based on a project template for the chosen type.

A project template contains factory settings and adds your project with default project files such as build scripts,
launch configurations, and base implementations specific for the target hardware, source language, and type of target
application (also known as build artifact).

A build artifact isthe file produced as a result of a build. Each wizard sets the build artifact type based on the wizard
type. For example, the application wizard configures the build artifact as ARM 32 Executable. The library wizard that
creates a project for a static library sets the build artifact as ARM32 Library.

Note: Changing the build artifact type after the project is created is not supported. Always use the proper project
creation wizard to create the desired project.

Factory settings defined by project template configure tool chains for building and compiling code and define

other metadata such as core preferences for the IDE. These settings include default configurations for the target
processor core, source language, and debugger. For example, instead of configuring make files for the target C or
C++ language, you can select the language in the project wizard, and the wizard will automatically fill MK files
with necessary settings at build time. Settings available in project properties are defined by the project template and
selected in the wizard.

The following project creation wizards are available:

» S32DS Application Project wizard - creates a project for a non-hosted C/C++ application.
e S32DSLibrary Project wizard - creates a project for a C/C++ non-hosted static library.
e S32DS Project from Example wizard - creates a project for based on a project example.

Wizards provide factory default settings and allow you to customize the settings by specifying project name, target
processor family and making other changes specific to the target application or processor.

Default settings will be used in the created project if you leave their values intact and proceed with the wizard
by clicking Next on its page. These settings can be further configured after creating the project by using project
properties, see section C/C++ Build Tool Settings.

S32DS Application Project wizard

The S32DS Application Project wizard assists you in creating a new application project.

The availability of processors and cores depends on the installed packages.

Projects for non-hosted applications use Arm binary interfaces that allow your application to be compiled for SoC
systems without an operating system on them. Such applications run standal one without using resources provided
by the operating system layer. By default, the project wizard provides a minimum set of startup files, allowing the
application to run on the target hardware without the OS layer.

General properties

The Create a S32 Design Studio Project page allows you to configure general properties of your project: the project
name, the location where you want the project files to be stored, and the target processor and core on which you want
the application to run.
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53205 Application Project =™ ™

Create a 532 Design Studio Project
MNew 532D5 Application Project

Project name:

s32v2_project

Use default location

Di\my_workspace Browse...
Processors: ToelChain Selection:
type filter text Core Kind MName Toelchain
4 (= Family 5322 AS53 Boot Cortex-A... NXP GCCB6.3 for Arm 64-bit Bare-Metal -
B 532V2 Cortex-A53 Linux AS3 Cortex-A53.01  MNXP GCC6.3 for Arm 64-bit Bare-Metal -
B 532V232 Cortex-MM4 A53 Cortex-A53_1.0 NXP GCC6.3 for Arm 64-bit Bare-Metal -
§ 532V232 Cortex-AS3 253 Cortex-A5311 NXP GCC6.3 for Arm 64-bit Bare-Metal -
M 532v234 Cortex-M4 —
I 532V234 Cortex-A53 Description:
GMU 6.3 Toolchain is selected -

@ < Back Next > Finish

A

The following table describes the settings that you can configure on this page.

Table 29: S32DS Application Project wizard: General properties

Option Description

Project name The project name. Allowed characters: Latin letters (A-Z, a-z), digits (0-9),
underscores. Do not start a project name with a digit.

The project nameis used at build time and must comply with standard C
identifiers, symbols that you use in variables, function names, type definitions,
and other namingsin your application. If you create multiple projects within
the same workspace, make sure to give unique names to projects that you
include in this workspace.

Use default location This option enables you to use the default workspace to store the project. By
default, S32 Design Studio for S32 Platform stores project filesin the current
workspace. Thislocation is displayed in the L ocation field.

To specify acustom location, clear the check box and click Browse... to select
anew location.

L ocation The location where the project files will be stored.

If Use default location is selected, thisfield is inactive and displays the
default location. The Browse button is inactive.

Processor s The project type specific to target processor family and MCU where you want
to use your application.
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Option Description

ToolChain Selection

Details on the selected processor: core kind, core name, and GCC toolchain
that will be used to build the project.

Toolchain options can be further configured after creating the project, see the
Build Tool Settings section.

Description Brief information on the selected processor family or toolchain to be used.

Core customizations

The New S32DS Project for <processor > page allows you to customize the project properties so that the project
could be built properly for the selected processor and core. Y ou can specify the programming language, the I/O to be
used, and the floating point support (hardware or software) to be used by the toolchain.

Note: The availability of properties depends on the selected processor. Some processors may not support certain
properties.

S320S Application Project o [
New S32DS Project for 32234 Cortex-A53

Select required cores and parameters for them,

Project Marme |s32u2_project_A53_D_D 332w _project_853_0_1 s32w2_project_ 45310 s32v2_project_ 453 11
Care Boot Cortex-2453_0_0 Cortex-853_0_1 Cortex-A53_10 Cortex-£53_1 1
RAk Start Address 03400000 Ox3e9c00nn 0x3ead0000 0x3eba00onn
Raihd Size, KB 68 <] 768 =] 768 ~| 768 -
Unused RAM, KB 0
FPU Support Toolchain Default thard) + Toolchain Default (hard) + Toolchain Default (hard) + Toolchain Default (hard) =+
Language C —|C — — 2
SDKs () () () ()
Debugger 532 Debugger =
':?3' et = [ Einish ] ’ Cancel
The following table describes the settings that you can configure on this wizard page.
Table 30: S32DS Application Project wizard: Core customization settings
Option Description
Project Name The name assigned to the project on the General properties page of the wizard.

Note: This name cannot be edited in-place. Click Back to specify a different name on
the General properties page.

Core The Arm® core used in the selected processor.

Note: This check box cannot be cleared. Click Back to select a different processor on
the General properties page.

RAM Start Address The RAM Start Address values for each core. The values depend on the selected RAM
Size.
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Option Description

RAM Size, KB Specify the RAM Size value: from 0 to 1024 with step 32. The minimum size is 192 KB.
Unused RAM, KB The Unused RAM value for the core. The value depends on the selected RAM Size.

Library The library to be linked to the application.
Options:

e EWL - Embedded Warrior Library.

« EWL Nano - alightweight version of Embedded Warrior Library.

e NewLib - standard C/C++ library.

* NewLib Nano - alightweight version of the NewL.ib library for minimalistic
embedded applications that can dramatically reduce the size of your application.

I/O Support This setting enables the semihosting support and configures 1/0 to print information to
the console. Options:

* NoI/O - no printing will be done.

» Debugger Console - the output will be printed out to the console provided by the
debugger specified in the Debugger setting below.

FPU Support This setting enables GCC to build a project with the floating point support provided
either by the processor or by a software library.

The availability of options depends on the core used in the selected processor.
Options:
» Toolchain Default - generation of floating-point instructions is defined by the

FPU support in the selected processor.

» Software: No FPU ( -mfloat-abi=soft) - causes GCC to generate output
containing library calls for floating-point operations.

* Hardware: -mfloat-abi=hard - alows generation of floating-point instructions
and uses FPU-specific calling conventions.

e Hardware: -mfloat-abi=softfp - allows the generation of code using hardware
floating-point instructions, but still uses the soft-float calling conventions.

» Toolchain Default (hard) - generation of floating-point instructions is defined
by the FPU support in the selected processor. If the FPU is enabled in the core,
floating-point instructions are generated by the core and the hard-float calling
conventions are used.

* None- forces GCC to skip use of the FPU.
e (not set)

e No Floating-Point

» Hardware Coprocessor

» Hardware Single, Software Double

» Software Emulation

Note: Find moreinformation about Arm options in the GCC toolchain documentation on
the web.

Language This setting sets up the default compiler, linker, and preprocessor options for the
toolchain, and configures other project files, such as main, for the target language.

Note: The selected programming language defines the toolchain settings for the linker
and compiler that will be available in the properties for the created project. Selecting C
limits the toolchain options to this specific language. If you select C++, you will be able
to configure settings for the C and C++ compiler, linker, and preprocessor. The toolchain
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Option Description

settings can be further configured after creating the project. For details, see section "C/C+
+ Build Tool Settings'.

Options:

e C - setsup your project for the ANSI C-compliant startup code and initializes
global variables.

e C++ - setsup your project for the ANSI C++ startup code and performsthe
global class object initialization.

SDK's This setting allows you to select an SDK to be added to the project. Click the search
button (...) to select an SDK from thelist.

Note: The Select SDK window lists the SDKs available in S32 Design Studio for S32
Platform. If you do not see your SDK, add it on the SDK Management page. Find the
detailsin Adding an SDK.

Default: SDK is not selected.

Debugger The debugger client to be used. Options:

e S32 Debugger

» GDB PEMicro Debugging Interface

e Lauterbach T32 Debugging I nterface

» GDB Remote C/C++ Application Debugger
* VDK Debugging Interface

* VLAB Simulator

e Segger Debugging Interface

» iSystem Debugging I nterface

* |AR Debugging Interface

S32DS Library Project wizard
The S32DS Library Project wizard assists you in creating a new library project.
The availability of processors and cores depends on the installed packages.

Projects for libraries for non-hosted applications allow your library to be statically linked to application compiled
for SoC systems that do not have any operating system on them. Such applications run standalone without using
resources provided by operating system layer. Because there are no file system and operating system on the target
SoC system, libraries for non-hosted applications are loaded into SoC memory and are statically linked to the
standal one application.

General properties

The Create a S32 Design Studio Project page allows you to configure general properties of your project: the project
name, the location where you want the project files to be stored, and the target processor and core on which the
library will be linked by an embedded program.
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Mew 53205 Library Praject o ===

Create a 532 Design Studio Project
532D% Library Project

Praject name:

library_project

Use default location

Dty weorkspace Brouvse,.
Processors: ToolChain Selection:
type filter texd Core Kind Mame Toolchain
a (= Family 5322 4 Cartex-hd4F M¥P GCC 6.3 for &rm 32-bit Bare-Metal =

M 532W2 Cortex-M4

B 332v2 Cortex-253

B 53232 Cortex-233 Linux (Shared Librany) T
B 532W2 Cortex-A53 Linux (Static Librany) e

GMU 6.3 Toolchain is selected -

The following table describes the settings that you can configure on this page.

Table 31: S32DS Library Project wizard: General properties

Option Description

Project name The project name. Allowed characters: Latin letters (A-Z, a-z), digits (0-9),
underscores. Do not start a project name with a digit.

The project nameis used at build time and must comply with standard C
identifiers, symbols that you use in variables, function names, type definitions,
and other namingsin your library. If you create multiple projects within the
same workspace, make sure to give unique names to projects that you include
in this workspace.

Use default location This option enables you to use the default workspace to store the project. By
default, S32 Design Studio for S32 Platform stores project filesin the current
workspace. Thislocation is displayed in the L ocation field.

To specify acustom location, clear the check box and click Browse... to select
anew location.

L ocation The location where the project files will be stored.

If Use default location is selected, thisfield isinactive and displays the
default location. The Browse button is inactive.

Processor s The project type specific to target processor family and MCU where you want
to use your library.

ToolChain Selection Details on the selected processor: core kind, core name, and GCC toolchain

that will be used to build the project.
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Option Description

Toolchain options can be further configured after creating the project, see the
Build Tool Settings section.

Description Brief information on the selected processor family or toolchain to be used.

Core customizations

The New S32DS Project for <processor > page allows you to customize the project properties so that the project
could be built properly for the selected processor and core. Y ou can specify the programming language, the I/O to be
used, and the floating point support (hardware or software) to be used by the toolchain.

Note: The availability of properties depends on the selected processor. Some processors may not support certain
properties.

[ Mew 53208 Library Project o &5
New 532D5 Project for 5332V2 Cortex-M4

Select required cores and parameters for thern,

Project Marme library_project
Core [¥] Cartex-M4F
FPU Support Toolchain Default .
Language C L
SDKs E]

':?:' Mext = Finish ] ’ Cancel

The following table describes the settings that you can configure on this page.

Table 32: S32DS Library Project wizard: Core customization settings

Option Description

Project Name The name assigned to the project on the General properties wizard page.

Note: This name cannot be edited in-place. Click Back to specify a different name on
the General properties page.

Core The Arm® core used in the selected processor.

Note: This check box cannot be cleared. Click Back to select a different processor on
the General properties page.

FPU Support This setting enables GCC to build a project with the floating point support provided
either by the processor or by a software library.

The availability of options depends on the core used in the selected processor.
Options::

» Toolchain Default - generation of floating-point instructionsis defined by the
FPU support in the selected processor.
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Option Description

» Software: No FPU ( -mfloat-abi=soft) - causes GCC to generate output
containing library calls for floating-point operations.

* Hardware: -mfloat-abi=hard - alows generation of floating-point instructions
and uses FPU-specific calling conventions.

« Hardware: -mfloat-abi=softfp - allows the generation of code using hardware
floating-point instructions, but still uses the soft-float calling conventions.

» Toolchain Default (hard) - generation of floating-point instructions is defined
by the FPU support in the selected processor. If the FPU is enabled in the core,
floating-point instructions are generated by the core and the hard-float calling
conventions are used.

» None- forces GCC to skip use of the FPU.

Note: Find moreinformation about Arm options in the GCC toolchain documentation on
the web.

Language This setting sets up the default compiler, linker, and preprocessor options for the
toolchain and configures other project files, such as main, for the target language.

Note: The selected programming language defines the toolchain settings for the linker
and compiler that will be available in the properties for the created project. Selecting C
limits the toolchain options to this specific language. If you select C++, you will be able
to configure settings for the C and C++ compiler, linker, and preprocessor. The toolchain
settings can be further configured after creating the project. For details, see section "C/C+
+ Build Tool Settings'.

Options:

e C - setsup your project for the ANSI C-compliant startup code and initializes
global variables.

e C++ - setsup your project for the ANSI C++ startup code and performsthe
global class object initialization.

SDK's This setting allows you to select an SDK to be added to the project. Click the search
button (...) to select an SDK from thelist.

Note: The Select SDK window lists the SDKs available in S32 Design Studio for S32
Platform. If you do not see your SDK, add it on the SDK Management page. Find the
detailsin Adding an SDK.

Default: SDK is not selected.

S32DS Project from Example wizard

The S32DS Project from Example wizard creates a new project on the basis of a project sample. The new project
includes all files of the sample project.

To launch the S32DS Pr oj ect from Example wizard, click File > New > S32DS Proj ect from Example on the
menu bar.
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53205 Project fram Example. = @
Create 53205 Project from Example
Project name: 14 haat flash
Enter search text...
Ezarmples: Description:
4 (= 5322 Examples Project: rmd_haaot_flash -
a4 (= 532vI34 Platform: REX T

Toolchain:  GCC 6.3

& 233 boot flash Hardware:  Tested with S32v234-EvB2 (SCH29288 REV B2

1= md_boot_flash
4 (= SDK 532v234 RTh w1.0.0 Exarnple Projects General
4 [ demo_apps Software Motes:
= ammclib_s32234
1= freertos_s32widd
1= hello_world_s32w23d

m

* The dermo application dermonstrates booting from different boot
dewvices on the 532234 EVB2
* It configures the clocks within the device and prints a message ta

= hip_s3dviid the UART console
= scst_s3dwdad ¥ Only Lauterbach debugging configuration is supported
=3 sdhc_fatfs_s32v234 * Only Windows host O35 is supported

1 sche freertos_s3zviid 1) Debug_RA&M - configuration to run the application from SRAM

4 (= driver_examples Use the [m4_boot_flash_Debug_RAM_Lauterbach] launch
(= analog configuration to load and debug the application
. = communication
(= system 21 Debug_FLASH_¥IP - configuration to boot from external QSPLanc
. Execute In Flace (XIP)
s = timer
- (= User Exarnples Use the [rnd_boot flash_Debug_FLASH_QSPL Lauterbach] launch ~
'/?3' [ Einish l l Cancel
Ul control Description
Examples pane Displays sample projects arranged in sections.
The User Examples section is empty by default. This section is reserved for sample
projects created by the user. Find the detailsin Saving a project to User Examples.
Projectsin the remaining sections are installed with S32 Design Studio for S32
Platform.
Description pane Displays the information about the project currently selected in the Examples pane.
This information may be missing.
Search box Servesfor quick search in the Examples pane.
Project namefield Automatically displays the name of the selected sample project. The displayed name
can be edited.
Note: Thefield isempty and cannot be edited until a sample project is selected in
the Examples pane.
Finish button Saves a copy of the selected project with the specified project name. The new project
is displayed in the workspace for editing and debugging.
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Migrate wizard
The Migrate wizard assists you in migrating projects to new SDK or toolchain available.

The availability of migrations depends on the installed packages.

Migrate | = '@
Migrate projects

Migrate project(s) using the migration,

Migration filter: | <all» -

Erojects: Dvailable migrations:
[Btest w_ai3_A53 0
7] B test o 253853 1

Select &l il Deselect &l

Details
Migrate toolchain armGd MXP GCC 6,3 fo MXP GCC 9.2 for bareboard -

Create backup

File:  DiWWorkspaceZ32DStestzip
@ Use zip format Cgmpress the content
) Use tar format DBackuplinked resources

@' Finish ] [ Cancel

The following table describes the settings that you can configure.

Table 33: Migrate wizard properties

Option Description
Migration filter Allowsto sort out projects from the workspace with the selected migration available.
Options:
o <all>

e Migrate SDK for <processor> from [X.X.X] to[Y.Y.Y]
* Migratetoolchain armXX NXP GCC 6.3to NXP GCC 9.2 for bareboard

Projects Shows the available projects depending on migration type selected.

Available migrations | The availability of migrations depends on Pr oj ects selection (project type based) and
Migration filter selection.

Details Brief information on the selected migration to be performed.

Create backup Enable this option to create a backup of your project.
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Option Description

File The location where the project backup will be stored. Click Browse button to select
location and filename.

If Create backup checkbox is clear, thisfield isinactive. The Browse button and backup
properties selection are inactive.

Backup format Backup archive type selection. Options:

e Usezip format
e Usetar format

Compressthe content | Enable this option to compresses the contents in the archive that is created.

Backup linked Enable this option to backup project with all linked resources.
r esour ces

Preferences

Perspectives

To configure the behavior of perspectivesin the workbench, click Window > Preferences on the menu. In the
Preferences dialog box, click General and Per spectives.

The Per spectives page allows you to define how perspectives will be opened in the workbench:
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i Preferences

type filter text

a General
. Appearance
CornparefPatch
Content Types
> Editors
Globalization
Keys
Link Handlers
> Metwork Connections
Perspectives
Quick Search
Search
> Security
> Startup and Shutdown
Tracing
LI Responsiveness Monitaring
Wieb Broveser
» Workspace
> Ant
» CfC++
> Help
» Install/Update
> Java
JawaFX
> Mermorny Analyzer
> Plug-in Development
> Rermote Development
> Rerote Systems
» Run/Debug
332 Configuration Tools
» 532 Design Studio for 532 Platfarm
Softuware Analysis
> Teamn

m

Pers pectives

Open a new perspective

@ In the same window

=[O =]

1 I a e wind o

Cpen the associated perspective when creating a new project

() Alwvays open

Hisailable perspectives:

() Mewer open @ Prompt

FRc/C++ (defaulty
M Clacks

e DCD

A DDR

{SDebug

) Git;

=NT

%’Jaua

E:-\JJava Browsing
Ejlaua Type Hierarchy
E&Memor}f Analysis

LP Peripherals

M= Pins

= Quad 5PI
{5 Resource

£ Tearn Synchronizing
2 ML

“AP=Flug-in Development

EE Remote Systern Explorer

hlake Default

Rewvert

Delete

Mote: 'Rewvert' rernoves the customization from the selected perspective,
This only applies to newly apened perspectives,

[ Restore Defaults ] [ Apply ]

[Apply and Close] ’ Cancel ]

If the In the same window option is set, the selected perspective appears in the main window, hiding the previously
displayed perspective. If the In a new window option is set, a new window is created for each opened perspective.

The Available per spectiveslist displays all perspectives, both predefined and created by the user, that can be opened
in the workbench. Select a perspective from the list and manage it using the buttons located at the right border of the

dialog box:

» Make Default: Click to use the selected perspective by default.
* Revert: Click to restore theinitial layout and configuration settings for the selected perspective. Thisaction is

applicable to perspectives added by the user.
» Delete: Click to delete the selected perspective from the list. This action is applicable to perspectives added

by the user.

Available software sites

S32 Design Studio for S32 Platform provides atool to help you find and install the latest product updates and
additional software packages. The lookup is performed across the sites that are specified in the user preferences.

To preview and edit the list of software sites, click Window > Pr efer ences on the menu. In the Preferences dialog
box, click Install/Update and Available Softwar e Sites.
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Preferences ?@

type filter text Available Software Sites M v

> General
> Ant :
eies type filter text s

» Help MName = Location Add...

4 Install/Update O #lcoT http:/fdownload.eclipse.orgftools/cdt/relea -
Aut.omatic Updates : 3] GINU ARM Eclipse Plug-ins http:/fgriuarmeclipse sourceforge.netfupda
(aailahlepoftnarelites iR | LauterbachGrmbHUpdatesite  hitp:/Ansie lauterbach.com/feclipse

’ j:::F)( | PEMicro http:/Anmnenspernicro.comfeclipsefupdates —

. Mernory Analyzer x']S32DesignStudio btk fnnneiy, rep comfgfiles fupdates/Eclips:

. Plugein Development ] r:lTheEcIipseProjectUpdates http:ffdownload.eclipse.orgfeclipsef/update

> Rernote Development —

> Rernote Systermns

> Run/Debug

532 Configuration Tools

> 5332 Design Studio for 332 Platform
Software Analysis

> Tearmn

> Terminal 'l [
Walidation

> MWL

> Kpand

':?3' Dy 24 [Applyand Closel ’ Cancel ]

Theright pane displaysthe list of software sites that are scanned for available updates automatically. Y ou can manage
the software sites using the buttons located at the right border of the dialog box:

e Add: Click to add a new site. Specify a custom name of the site and the location - aURL, alocal directory, or
alocally stored archivefile.

« Edit: Click to modify the name and location of the selected site. To select asite, click itinthelist. The
selected site is highlighted.

* Remove: Click to remove the selected site from the list.

» Reload: Click to load the information about available updates from the selected site.

« Enable/Disable: Click to flag the selected site, or to remove the flag from the selected site.
* Import: Click to add sites from the specified XML file.

» Export: Click to export flagged sitesto an XML file.

SDK Management

The SDK M anagement pagein Windows > Preferences > S32 Design Studio for S32 Platform allows you to
manage SDKs. SDK Management contains the list of all available SDKs except local ones, created using the SDKs
page in the project properties.

Note: Some columns may appear or disappear depending on defined fieldsin all SDKs available (e.g. the Core(s)
column appears only if some SDK has that field defined).
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54 Preferences = @
SDK x SDK Management - v 8

4 332 Design Studio for 532 Platform
SDK Management Mame Wersion  Device(s) Device Coreis) Coreis) Type Description

| MewEDE 100 S3ave3d S32Y232 M4 Cortexhd4  Workspace SDK My e SOK

Edit/Showe info...

Remowe

II:b
o
B

Clone fram git
Reload
Load...

Show Attached

Impartt..

Export...

Import MCAL SDK

[] Shaw only latest versions

':?3' II\_‘. (=3 [Applyand Close] ’ Cancel ]

The following table lists options available on the SDK Management page. Some buttons can be disabled depending
on the selected SDK type.

Table 34: Preferences: SDK Management

Option Result

Add... Creates anew SDK.

Edit/show info... Modifies the properties of the existing SDK (only when the SDK is not attached to any
project) or displays the propertiesif the selected SDK is read-only.

Remove Removes the selected SDK.

Clone from git Clones the SDK content from Git. The repository must have the SDK descriptor (the
sour ces. xm file) in the root.

Reload Updates the SDK content according to the latest changes in the SDK descriptor.

Load... Adds the SDK using the XML descriptor.

Show Attached Shows the list of projects to which the SDK is attached.

Import... Imports the SDK from an archive file or from adirectory.

Export... Exports the selected SDK to an archivefile.

Import MCAL SDK Creates anew SDK on the basis of the MCAL SDK.

Show only latest Select this check box to see only the latest versions.
versions
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SDKs

The SDK s page of the project properties displays information about available SDKs that are compatible with the
project by the following criteria

» supported compiler(s)

» supported language (C only or C/C++)

 supported architecture/core — if the software module is independent from peripherals and depends only on the
coretype

» supported operating system

» supported target device (core) — if the software module uses some hardware modules then it could be used
only for a certain device (or core in case of amulti-core device).

Note: Some columns may appear or disappear depending on defined fieldsin all SDKs available (e.g. the Cor &(s)
column appears only if some SDK has that field defined).

Project Matures
Project References
Run/Debug Settings

Properties for test_project ?@
type filter text SDKs - > 8
> Resource
Builders Marme Wersion Deb.. Rele.. Device(s) Device Core(s) Core(s) Type Description Add,.
» CFC++ Build S3IWEIIEDK LO0D b ar IV BIAVIIE M4 External SDK $34W232 5., ==
o CFC++ General Mew30K 10,0 S32WI3Z  SIAVI3Z M4 Cortextd  WWorkspace SDK My new SDK | L SNOW INTS..:
EmbSys Register View Mew_SDK 10 SIV232 SIN2I2_MA Project Local 5. MEWY

Clone fram git

532 Configuration Tool Reload
SDKs
Tas.k Ta_gs Attach/Detach..
> Walidation
Iake global
[] Show anly latest versions ] Show all SDKs
':?:' [Apply and Close] ’ Cancel ]

If agiven SDK is attached to a project build configuration, the + mark is displayed in the respective column.

By default, the page displays SDK s that are attached or can be attached to the project. If you select the Show all
SDK s option, the incompatible SDKs may be displayed as well (if such exist in the workspace). The following marks

in the build configuration columns indicate the problem:

The toolchains of the project and SDK are incompatible
The processor or core of the project and SDK are incompatible
The languages of the project and SDK are incompatible

The project root folder contains the file with the name matching the SDK name

IS N

The SDK folder cannot be found (renamed or del eted)
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1
A

The host operating system and SDK are incompatible

The project root folder contains the folder with the name matching the SDK name. The comparison is

case-insensitive.

The following buttons and options are available for managing SDKsin a project:

Table 35: Project properties: SDKs

Button/Option

Result

Add...

Createsanew local SDK. The SDK will be available only for the current project.

Edit/Show info...

Modifies properties of the existing SDK (when the SDK is not attached to any project) or
displays the propertiesif the selected SDK is read-only.

Remove

Removes the selected SDK.

Clonefrom git

Clones the SDK content from Git. The repository must have the SDK descriptor (the
sources.xml file) in the root.

Reload Updates the SDK content according to the latest changes in the SDK descriptor.
Attach/Detach Attaches/detaches the SDK to/from the project and usesit in the specified build configuration.
Make global Makes the selected local SDK global. The SDK will be available in the SDK Management list.
Import... Imports the SDK from an archive file or from a directory.

Export... Exports the selected SDK to an archivefile.

Show only latest | Select this option to see only the latest version of each SDK.

versions

Show all SDKs | Select this option to see all global SDK's that cannot be attached to the project.

Perspectives

C/C++ perspective

The C/C++ perspectiveis used for designing C and C++ projects.
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WorkspaceS32DS - test_project/src/main.c - 532 Design Studio for 532 Platform EI@
File Edit Source Refactor [Mavigate Search Project ConfigTools Bun  Window Help
Tul | ®~Q-@BICFF IV BN CECEE-EiE-0- ey ARE T
R R SRR . Q (@
I Project Explarer i3 = 8 [ main.c 52 = 8 5= ou. ® Bui. = O
1%V & iznlgled;e%:;s;;nﬁ“bit field definitions for the 532v234 */ & AR
» [=% test_project: Debug_FLASH : H S3VI34h
8 f* # _INTERRUPT_SWC
* main implementation: use this *C° sample to create your own ¢ # _NO_RETURN_
* # _INTERRUPT_SWC
* # _MNO_RETURMN_
#if defined (_ ghs 5 # _INTERRLPT_SWC
#define _ INTERRUPT SWC _ interrupt # _NO_RETURM_
#define _ NO RETURN__ _Pragma(“ghs nowarning 111%) # _INTERRUPT_SWC
#elif defined (_ ICCARM_ ) # _MO_RETURN_
#define _ INTERRUPT_SWC _ swc @ counter:int
- #define _ NO RETURN__ _Pragma(“diag_suppress=Pelll™) .
29 Dashboard 53 2 8 = O #elif defined (_ GNUC_ ) ®  accumulator; int
. . udefine INTERRUPT SWC _ attribute_ ((interrupt (“s¥c"))’ ®  limit_value s int
~ Project Creation #define _ NO RETURN_ ®  rainfvaoid) @ int
o7 53203 Application Project #else i @ SWC_Handler) : woid
S S0 Library Project #define _ INTERRUPT SWC
= #define _ NO RETURN
+ BuildfDebug #endif
e:s Build ¢AlD int counter, accumulator = @, limit_value = 1222022;
& Clean (&ll)
35 Debug —dint main{void) { i
~ Settings Pl e — 1] 3
- . . -
E&" PrD.JECtSE.ttIngS [®! Problems 22 Tasks Consale Properties 7 8 = 08
%5 Build settings )
K\% Debug settings U iterns <
; Description Resource Path Location Type
« Miscellaneous
P Getting Started
&= Quick access
Wiritable Smart Insert 1:1:0 5428 of 1473M @'

The Project Explorer view provides the hierarchical view of project resources.

To open asource file for editing, double-click it in the Project Explorer view.

* Right-click any resource in the Project Explorer view to open the context menu that allows you to
perform operations such as copying, moving, creating new resources, comparing resources with each
other, or performing team operations.

To quickly import files and folders to your project, drag them from the system folder to the Proj ect
Explorer view.

Similarly, to export files and folders, drag them from the Project Explorer view to the system folder.
The Dashboard view provides quick access to some basic features and frequently used functions.

The editor area enables you to open and modify project files. For details, see Editor area.

The Outline view displays the outline of the file opened in the editor area.

The Problems view lists the compilation errors and the files where these errors have occurred. Click an error
in the Problems view to open the associated file in the editor. The cursor and the highlighted text indicate the
line of code where the error has been encountered.

Debug perspective

The Debug perspective enables you to manage the debugging or running of a program. Y ou can control the execution
of your program by setting breakpoints, suspending threads, stepping through the code, and examining the values of
variables.
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WorkspaceS32DS - test/src/main.c - 532 Design Studio for 532 Platform =R |
File Edit Source Refactor Mavigate Search Project ConfigTools Run FreeRTOS Window Help
milhe @i AE-0- R~ @S- [Tk 0 ®N > 0| | S Sim~if~-Fl-oer~ | Q x| @mE
45 Debug 37 = 8 [§mainc 3 =8 B 6LE R A E p » =7
i | 2 #define __NO_RETURN__ _Pragma("ghs nowarning 1117) - o o 8
|| % g #elif defined (__ICCARM ) Bl X%k 8
4 v test Debug RAM _S32Debug [532 Debugger] #define _ INTERRUPT_SVC _ svc Expression Type Value
a 5 testelf [1] [cores: 0] #define _NO_RETURN__ _Pragma(“diag_suppress=Pelll”) 0= counter int 308107
g Thread #11 [core: 0] (Suspended : Sigr #elif defined (__GHNUC_) & Add new expre
= mainQ) at main.c33 (:3eB007ac :ge?na _ﬂ)r;:w;;_svc _attribute__ ((interrupt ("SVC")))
W5 D:/53205/build/532D53.4_b201112_Layor T e =
w532 Debugger #define _ INTERRUPT_SVC
sl Semihosting #define _ NO_RETURN__
sendif
int counter, accumulator = B, limit_value = 18880@8;
P F—— ’ = int main(void) {
counter = @;
4 Dashboard 57 |53 =0
for (i) {
* Project Creation counter++;
L7 53205 Application Project | 57 ((ririiar o= Sgi i)
= 53205 Library Project S asn volatile (svc 6); 1 b =
~ Build/Debug counter = @; 220 Disassembly I a

& Buid (AN ¥ Enter location here -l e e EE) e g
o Clean (All) * to aveid the warning message for GHS and IAR: statement is unreachable®/ Jegoevad:  ldr r3, [r3, %] -
5 Debug NO_RETURN 3800736  adds 3, #1
eturn 8; 3e8007a8: ldr r2, [pc, #24] ; (@x3eB0@7c4 <mg |
= Settings } 3eB867aa:  str r3, [r2, #0]
& Froject setings 33 if (counter >= limit value) {
,,-\,j Em‘JdrE;tm rg' = __ INTERRUPT_SVC void SVC_Handler() { 3e8887ac:  ldr r3, [pc, #28] ; (@x3e8@87c4 <m:
L setings accunulator += counter; # 3e8607ae: | ldr r2, [r3, #0]
# Debug settings printf("counter is @x¥8x, accumulstor is BxE@Bx\n", counter, accumulator); 3e8007b0:  ldr  r3, [pc, #20] ; (9x3e8007c8 <me
" 3e8067b2:  ldr r3, [r3, #0]
™ Miscellaneous 3 3eB007b4:  cmp r2, r3 -
& Getting Started g g « m v
@ Quick access
B Console 52 Conso =8
L] |&ErEE -

test234_Debug_RAM_532Debug 532 Debugger] Semihosting
counter is @x88@f4248, accumulator is BxBeafi24@

7| )

Writable Srart Insert 10:2:192

Som of 331 [T

» The Debug view displaysthe hierarchy of debug instances and allows you to manage the debugging or
running of a program.

» Theroot node of the hierarchy is the process on the target on which you are debugging.
» The nested nodes below the root represent the threads in the program.
« |If athread is suspended, the stack frame appears in the nested nodes below the thread node.
» Theeditor area alows you to modify the contents of files. For more details, see Editor area.
» TheDashboard view provides quick access to some basic features and frequently used functions.
« TheVariablesview shows all static variables for each process that you debug. Use the view to observe
changes in the variables values as the program executes in the selected stack frame.

» The Disassembly view the loaded program as assembly language instructions mixed with source code for
comparison.

» The Console view displays the output of the process and allows you to provide keyboard input to the process.
There are numerous consoles that can be opened in the Console view. On the toolbar view, click the Display
Selected Console and Open Console buttons to see all consoles available to you.

VDK Debug perspective

The VDK Debug perspective becomes available after the Synopsys simulation tools are installed. This perspective
presents the user interface of the Synopsys VP Explorer tool.

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

186 NXP Semiconductors



Reference
workspace53205 - VDK Debug - VDK _proj/src/main.c - 532 Design Studio for 532 Platform - O X
File Edit Source Refactor Mavigate Search Project ConfigTools Run  Creation VDK Debug Window Help
Fm g S ‘- - G - |S535 OV MR E Qi
i | g | @ 4 W ¢ &
E2 Design Browser &3 Memory Map = O & VP Disassembly £3 Charts ot | i I = 'l 9 = 08
Eu - O\ =4
= Address: | ((x22a00052) ||y | Core: M7 ~
% | i | BP  Symbol Address Instruction Disassembly G
- ns <__lit__00000000+... [22a00042] MOVS 12 #0xal
«_rt_exit_|s+ 00> [22a00046] BL  _rt_lib_shutdown ; (x22a00028
JECU/CAN_MOMITORS_B <_rt_exit_exit+0x0>  [22a0004a] POP  {r0,r1}
~v & Current Sim A | Item ~ [22a0004e] STRE  r11,[r2,20]!
v 9 Designk 4p auto|CAN_MOM =) <end_of test_reac.. [22a00052] B (x22a00052
w I ECU o= auto|CAN_MOD <_sys_exit+0x0> [22a00054] BL  end_of_test reached : 0x22a00050
EC 4 auto|CAN_MOPM <rgm_test_reset v... [22a00053] MOVS  r0#0
& E o= auto|CAN_MOM <rgm_test_reset v... [22a0005a] =00f B 0x22a0007c
EF 4 auto|CAN_MOPM <rgm_test_reset v... [22a0005c] 4afs LDR  r2,0x22a00440
EF o= auto|CAN_MOP <rgm_test_reset v... [22a0005g] eb021240 ADD r2,r2,0,LSL#5
]
E E 4k auto|CAN_MOPM <rgm_test_reset_v.. [22a00062] 6952 LDR  r2,[r2,#0x14]
= - = auto|CAN_MOPM <rgm_test_reset_v... [22a00064]  4bE7 LDR  r3,0x22a00444 v
E L 4 autalCAN MOMY
< > < > 0:00:01.260 000 €69 300
%¥ Breakpoints 52 @ Eror Log | = Simulation Output 5% | B) Console & Details = BE|M = O
93 - - | wvalue=l -~
® s
X ~ [ECU MCU 0ff Chip ctCoSimIF 0 CoSimInterface i CoSimInterfacel internals.adcd ché src]
State  Type Location D - - - - - - =
valus=1
“® initial_crunch / [ECU_MCU_Off_Chip_ctCoSimIF_0_CoSimInterface_i_CoSimInterfacel_internals.adcd_ch7_src]
valus=1
[ECU_MCU 0£ff Chip ctCoSimIF 0 CoSimInterface i CoSimInterfacel internals.adc4_chi_src]
valus=1
[ECU_MCU Off Chip ctCoSimIF 0 CoSimInterface i CoSimInterfacel internals.vrefh adec0l2 src
valus=1 W
£ > £ >
suspender..0.1:64410  0:00:01.250 232 440

The Design Browser view displays the hierarchy of module instances and tracks the state of a running simulation.
The view communicates directly with the simulator when updating the states of modules, ports, and signals.
Whenever the simulation is suspended, the view displays the actual values of ports, signals, and variablesin atree
structure.

» Theleft pane of the view displays all module instances in the current simulation.
« Theright pane of the view displays al members of the module instance selected in the left pane:

» Portsand exports

* Memories and registers

» Signasand other primitive channels

»  Processes (SystemC methods and threads)

*  Member variables

» Other SystemC objects

* Monitorsthat have been attached to the design

The Breakpoints view tracks the list of breakpoints set by the user:

» The Sate column allows you to enable or disable the selected breakpoint. The context menu opened on the
selected row offers options to manage the state of the selected breakpoint or all breakpoints.

» The Type column describes the type of the selected breakpoint. Thistype is also shown in the simulation
location of the status bar when the breakpoint is hit. The tooltip on the column header shows the summary of
all supported types of breakpoints.

e The Location column displays the full path of the object for which the breakpoint is defined. Global
breakpoints show "/ (slash) as the path. The location is aso shown in the simulation location of the status bar
when the breakpoint is hit.
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» TheHit Count column displays the number of breakpoint hits since the creation of the breakpoint.

» Thelgnore count column displays the number of remaining hits after which execution will be stopped. The
value can be adjusted. The value of zero is used by default and means that execution will stop next time the
breakpoint is hit.

* TheTCL callback column displays the Tcl command that will be executed when the simulation is stopped

because of this breakpoint. The value can be entered and should be avalid Tcl expression. The default is no
Tcl command executed for the breakpoint.

The VP Disassembly view displays the program currently executed on avirtual prototype representing the

target processor. If the virtual prototype contains the model of the processor that has been instrumented, the VP
Disassembly view shows the instructions being executed, with the associated disassembled code and symbols, and
enables you to set breakpoints on the running program.

» The Addressfield indicates the value of the program counter in the selected core. The valueis put in bracesto
indicate that it depends on the register.

» The Corefield indicates the currently selected core.

* IntheBP (“breakpoint”) column, the green arrow indicates the program counter.

»  The Symbol column displays software labels (if any).

* The Address column displays addresses of the instructions.

e TheInstruction column displays the hexadecimal version of the instructions.

» The Disassembly column displays the disassembled instructions.

» The status bar at the bottom of the view displays the simulation time for the core and the current context

(process or thread) that runs on the core. The status of the core is shown by the icon at the right of the status
bar.

The Simulation Output view displays the output of the running simulation. Y ou can copy, paste and find stringsin
the output. By default, this view is cleared each time a new simulation is started. This behavior can be toggled off
using the Clear Simulation Output on simulation start option.

Git perspective
The Git perspective provides the interface to Git operations.
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1] Git Repositories 51 [ | =il '..-.ﬁ| o <|E_)| B4 Y= 8 [€ main.c &2 = 0
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(= Project_Settings /* Initialize pins */
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The Git Repositories view displays the connected Git repository as atree structure:

» Theroot node represents the repository itself. The node text indicates the name of the repository and its
location in the local file system.

» The Branches node serves for browsing and manipulating tags.

» The Tags node serves for browsing and manipulating tags and branches.

» The References node lists references other than branches and tags, most notably the "HEAD" and
"FETCH_HEAD" symbolic references.

» The Remotes node serves for browsing and manipulating remote configurations used for Fetch and Push.

» The Working Tree node displays the location and structure of the working directory in the local file system
(only in case of adevelopment, or non-bare repository; this node is always aleaf for bare repositories).

The editor area alows you to modify the contents of files. For details, see Editor area.
The History view displays commits to the repository in the following panes:

e Commit Graph (upper pane): Displays the commit history in the reverse chronological order, with the newest
commit displayed on top.

» Revision Comment area (Ieft pane): Displays the commit message and atextual Diff of thefileor filesin the
commit.

* Revision Detail area (right pane): Displays the table of files that were changed by the commit.
The Git Staging view displays the interface for staging and committing changes to the repository:

» Unstaged Changes pane: Displays the unstaged changes.

» Saged Changes pane: Displays the changes that have aready been added (“ staged”) to the Git index.
« Commit message editor: Allows you to edit the commit message.

e Commit and Commit and Push buttons: Commit the staged changes.

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

NXP Semiconductors 189



Build configuration

Build configuration

Build Tool Settings

This section describes a collection of tool settings included in the build configuration. These tool settings are used
by S32 Design Studio for S32 Platform when building projects. The tools are supplied in the GCC tool chain that you
select when creating a new project.

To edit the tool settings, select a project in the Project Explorer and click Project > Properties on the main menu.
In the Properties dialog box, click C/C++ Build > Settings on the left pane.

% Properties for test_app (=] @
type filter text Settings - - 8

- Resource
Builders

2 C/C++ Build Configuration: ’DEbug_FLASH [ Active ] '] ’Manage Configurations..,

Build Variables

Emviranment

Logging 3 Tool Settings | Build Steps I Build Artifactl Binary Parsers | @ Errar Parsers|
Settings

Toal Chain Editar @ Cross Settings Prefix arm-none-eabi-

. C/C++ General @ Target Processor
EmbSys Register View 41 Standard S3205 C Compiler Path H 53205 W2_ARM3Z_TOOLCHAIM_DIR} Brouwse..,
Praject Matures (= Dialect Suffix
Project References @ Preprocessor X

A 4 C campiler gecc
Run/Debug Settings (22 Includes
332 Canfiguration Tools @ Optimization Hex/Bin converter  objcopy
s} i
SDKs [g; Debusglng Listing generatar objdump
Task Tags (22 Warnings
- Walidation 22 Miscellaneous Size cornrmand size
» 83 Standard $32D3 C Linker Build command make
- 183 Standard 53205 Bssembler
» 3 Standard $32D% Print Size Remove comrmand - rm -rf
- ) Standard 33205 C Preprocessor [T Create flash image
» 183 Standard 53205 Disassemnbler [C] Create extended listing
[¥] Print size
’Restore Qefaults] ’ Spply ]
':?3' [Appl}-’ and Close] [ Cancel ]

The Tool Settingstab on the right pane displays the tools that are described in this documentation section. To open
the settings of a certain tool, click that tool in the tree view.

Cross Settings
The Cross Settings page displays the build configuration settings that apply to multiple or all tools in the toolchain.

The following table describes the cross settings available for application projects.

Table 36: Application Project Properties: Cross Settings

Setting Description

Prefix The toolchain prefix used to resolve names of the called tool.
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Setting Description
Default: ar m none- eabi -, aar ch64- none- el f - oraar ch64-1i nux-
gnu-.
Path The location of the toolchain. Options:

* ${S32DS_<devi ce>_ARM32_TOOLCHAI N_DI R}

* ${S32DS <devi ce>_ ARM64_TOOLCHAI N DI R}

+ ${S32DS <devi ce> ARMB4_LI NUX_TOOLCHAI N DI R}

o ${S32DS <devi ce> ARM32 GNU 9 2 TOOLCHAI N DI R}

* ${S32DS <devi ce>_ARM54_GNU 9 2 TOOLCHAI N DI R}

o ${S32DS_<devi ce>_ARMb4_CGNU 9_2_ LI NUX_TOCOLCHAI N DI R}
Note: The build variables used in paths are available in the Pr efer ences dialog
box (section C/C++ > Build > Build Variables, the Show system variables

option enabled).
Suffix The toolchain suffix used to resolve names of the called tool. Blank by default.
C compiler The C compiler executable.

Default: gcc.

The full name s resolved by adding the toolchain prefix.

C++ compiler The C++ compiler executable.
Default: g++.
The full name s resolved by adding the toolchain prefix.

Hex/Bin converter The HEX/BIN converter tool that copies and translates object files.
Default: obj copy.
Thistool isused by the Standard S32DS Create Flash Image virtua tool.

Listing generator Thetool that displays information about object files.
Default: obj dunp.

Thistool isused by the Standard S32DS Disassembler and Standard S32DS
Create Listing virtual tools.

Size command Thetool that calculates (in bytes) the size of text, data and uninitialized sectionsin
the ELF file, and their total.

Default: si ze.

Build command Thetool that automatically builds executable programs and libraries from the
project source code.
Default: make.

Remove command The tool and command parameters to remove the built executable programs,

libraries, and object files.

Default: rm -rf.

Createflash image Select to enable the creation of a flash image at build time.

The flash image is created from the built ELF file by the tool specified in the
Hex/Bin converter setting. The <pr oj ect _nane>. sr ec file appearsin the
Project Explorer inthe project's Debug folder. The SREC file includes binary
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Setting

Description

code in Motorola SREC text format that represents binary data as a hexadecimal
text in ASCII format. Y ou can flash thisfile to the target MCU.

Enabling this option shows the Standard S32DS Create Flash Image tool in the list
of tools.

Create extended listing

Select to enable the creation of extended listing at build time.

Thefileis generated at build time by the tool specified in the Listing gener ator
setting. The <pr oj ect _nane>. | st fileappearsin the Project Explorer inthe
project's Debug folder. The LST file contains the disassembly of the built ELF file
and gives a bit more details on functions than the Standard S32DS Disassembler.

Enabling this option shows the Standard S32DS Create Listing tool in the list of
tools.

Print size

Select to call the size tool after the project is built. The tool outputs details to the
Console view.

The following table describes the cross settings available for library projects.

Table 37: Library Project Properties: Cross Settings

Setting

Description

Prefix

The prefix used to call the tools. Default: ar m none- eabi -, aar ch64-
none- el f - oraarch64-1i nux-gnu-.

Path

The location of the toolchain. Options:

« ${S32DS <devi ce>_ ARMB2_TOOLCHAI N DI R}

.+ ${S32DS_<devi ce> ARMB4_TOOLCHAI N_DI R}

« ${S32DS_<devi ce> ARMB4_LI NUX_TOOLCHAI N DI R}

« ${S32DS _<devi ce> ARMB2_GNU 9 2 TOOLCHAI N DI R}
« ${S32DS _<devi ce> ARMB4_GNU 9 2 TOOLCHAI N DI R}
« ${S32DS_<devi ce> ARMB4_GNU 9 2 LI NUX_TOOLCHAI N_Di R}

Suffix

The suffix used to call the tools. Blank by default.

C compiler

The C compiler executable.
Default: gcc.
The full name isresolved by adding the prefix.

C++ compiler

The C++ compiler executable.
Default: g++.
The full name is resolved by adding the prefix.

Archiver

The archiver tool.
Default: ar .

After you build a static library, the tool automatically archives the object file. The
archive file appears in the Project Explorer in the project's Ar chives folder.

Build command

The tool that automatically builds executable programs and libraries from the
project source code.
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Setting Description
Default: make.

Remove command The tool and command parameters to remove built executable programs, libraries,
and object files.

Default: rm -rf.

Target Processor

The Target Processor page displays the build configuration settings that apply to the target processor specified in an
application project or in alibrary project.

In the following table, the Setting column lists the settings and the related GCC compiler options. If a setting has
the “Toolchain default” option, this stands for the default (“factory”) GCC configuration setting. The availability of
properties depends on the selected processor.

Table 38: Application and Library Project Properties: Target Processor

Setting Description

Other target flags Additional compiler options not included in the project properties. Y ou can
specify any required options supported by the compiler. Consult the compiler
documentation.

Important: For this setting to take effect, specify “ Toolchain default” in the
Target processor field.

Arm family The target Arm® processor. GCC uses this name to derive the target Arm®
architecture and the Arm® processor type to tune it for performance. Where
this option is used in conjunction with - mar ch or - nt une, those options take
precedence over the appropriate part of this option.

By default, the core specified in the project creation wizard is selected.
Recommendations:

« Do not use options other than “ cortex-m7”, “cortex-r52”, “cortex-m33”
and “cortex-m4”. Other cores, though displayed, are not supported by
the project creation wizard. If you select an unsupported core, you will
have to manually recreate the project structure, the startup code and other
metadata in the project.

* When you use the “ Toolchain default” option, no core-specific options
are passed to the compiler. Using this option is not recommended as the
default option set may change without further notice.

Architecture The target Arm® architecture. GCC uses this name to determine what kind of

_ instructions it can emit when generating assembly code.
- mar ch=name

Target processor The target processor that will execute the code. Options:
-ncpu={cortex-ab53, e Toolchain default: Compiles the code by using the default core that was
cort ex- a53+nof p} used to build GCC.

e cortex-a53: Compiles the code for Cortex-A53 with hardware support for
floating-point instructions that will be performed by the integrated FPU.

e cortex-a53+nofp: Compiles the code for Cortex-A53 with no support for
floating-point instructions.

Optimize The target host processor for which you want to run code optimizations.

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

NXP Semiconductors 193



Reference

Setting Description
- nt une=name

Instruction set The assembler instruction set for generating code that executesin the Arm or

_marm - nt hunb Thumb state.
Options: Toolchain default, Thumb (-mthumb), Arm (-marm).

Thumb interwork This option enables GCC to generate code that supports calls between the Arm

-1t hurrb- i nt er wor k and Thumb instruction sets.

Endianness This setting enables you to generate code for a processor running in the little-

-mittle-endi an endian mode.

Options: Toolchain default, Little endian.
Default: Toolchain default.

Note: By default, GCC is configured to generate code for a processor running in
the little-endian mode.

Float ABI The floating-point application binary interface (ABI) that the GCC will use

_nf 1 oat - abi ={ har d when cgmpiling the code. N_otice that h_ard—float and s_oft-float ABIls are not I_ink—

soft, sof tf p) ' compatible; you must compile your entire program with the same ABI, and link
' with a compatible set of libraries.

Options:

* Toolchain default: Compiles your code by using the default (specified in
the GCC) ABI for the target processor. The GCC will detect the floating-
point operations support based on the support for FPU in the selected
processor. On Cortex-A53 based processors, this defaultsto - nf | oat -
abi =har d so that the core is responsible for floating-point operations
and the FPU-specific calling conventions are used.

e Library (soft): Enables GCC to generate code with library calls so that
floating-point operations are emulated by the compiler and not the FPU on
the processor.

e Library with FP (softfp): Enables GCC to generate code with support for
hardware floating-point instructions provided by the processor while using
soft floating-point ABI calling conventions.

« FPinstructions (hard): Enables GCC to generate code with support for
hardware floating-point instructions provided by the processor, and uses
the ABI calling convention specific to the FPU on the processor.

Default: Toolchain default.

FPU Type The floating-point unit (FPU) or hardware emulation available on the target
_ processor.
- nf pu=name

This setting isonly available if hardware or hardware emulated ABI option (FP
instructions (hard) or Library with FP (softfp) respectively) is selected in Float
ABI and is currently locked to the fpv5-sp-d16 architecture for handling floating-
point operations. This architecture includes support for FP registers that can be
used by your application as 32 single-precision floating point registers or as 16
double-precision floating point registers.

Options: Toolchain default, fpvs-sp-d16.

Default: Toolchain default. The GCC will select the floating-point instructions
based on the settings specified in the Architecture and Target processor settings.
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Setting Description
Unaligned access This option enables or disables access to addresses not aligned to 16 or 32 hits. If
-munal i gned- access, - unaligned accessis disabled, words in packed data structures are accessed a byte

mo- unal i gned- access |aatime.

Options: Toolchain default, Enabled (-munaligned-access), Disabled (-mno-
unaligned-access)

Default: Toolchain default.

Note: By default, unaligned access is enabled on all Arm® architectures, except
for all pre-Arm®v6, all Arm®v6-M, and all Arm®v8-M.

Librariessupport The standard library and the 1/0O mode to be used for the application. Options:

¢ none: (Not recommended) Do not link the standard C/C++ library and
disable support for console 1/0.

* newlib_nano no 1/O: Link the lightweight NewLib and disable
semihosting.

* newlib_nano Debugger Console |/O: Link the lightweight NewLib and
enable semihosting.

« newlib no 1/O: Link the standard NewL ib with system C/C++ functions
and disable semihosting.

* newlib Debugger Console1/O: Link the standard NewLib with system C/
C++ functions and use semihosting.

* ewl_cnol/O: Link the standard Embedded Warrior Library (EWL) and
disable semihosting.

* ewl_c Debugger Console: Link the standard EWL and enable
semihosting.

« ewl_nano _cnol/O: Link the lightweight EWL and disable semihosting.

* ewl_nano_c Debugger Console: Link the lightweight EWL and enable
semihosting.

Sysr oot Thelogical root location of headers and libraries.

Standard S32DS C/C++ Compiler

This Standard S32DS C/C++ Compiler page displays the build configuration settings that apply to the set up the
Standard S32DS C/C++ Compiler tool .

Table 39: Application and Library Project Properties: Standard S32DS C/C++ Compiler

Setting Description

Command The command pattern for the ${ COMMAND} variable. Thisvariableis used in the
Command line pattern field (below). Default patterns:

e Ccompiler: ${cross_prefix}${cross_c}${cross_suffix}
e C++ compiler:
${cross_prefix}${cross_cpp}${cross_suffix}

The patterns use the build variables specified on the Cr oss Settings page.

All options Thisread-only field aggregates all flags specified across all pages inside the
compiler settings. The compiler will be called with these flags during the build
process.

Command line pattern The command line pattern to call the compiler.

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

NXP Semiconductors 195



Reference
Setting Description
Default:
${ COWWAND} ${FLAGS} ${OQUTPUT_FLAG
${ QUTPUT_PREFI X} ${ QUTPUT} ${| NPUTS}
Dialect

The Dialect page specifies the programming language standard and options to which the Standard S32DS C/C++

Compiler will conform.

Table 40: Application and Library Project Properties: Standard S32DS C/C++ Compiler > Dialect

Setting

Description

L anguage standard

The language standard to which the code should conform. The compiler accepts
all programs that follow the specified standard plus GNU extensions that do not
contradict it. Options:

» Clanguage: 1SO C90/ANSI C89 (-std=c90), SO C99 (-std=c99), SO
C11 (-std=c11), 1SO C17 (-std=c17)
e C++language: 1SO C++98 (-std=c++98), SO C++11 (-std=c++11), ISO
C++14 (-std=c++14), I1SO C++17 (-std=c++17)
Default: no option selected (the factory GCC standard applies).

For more information, consult the GCC documentation at gcc.gnu.org.

Other dialect flags

Additional dialect options. Y ou can specify any language options supported by
GCC. Consult the GCC documentation.

Preprocessor

The Preprocessor page specifies the settings required by the GCC compiler for preprocessing source files.

Table 41: Application and Library Project Properties: Standard S32DS C/C++ Compiler >

Preprocessor

Setting

Description

Do not search system
directories (-nostdinc)

This option instructs the compiler to not search the system locations for header
files. Only the locations specified on the Includes page will be searched.

Preprocessonly (-E)

This option instructs the compiler to preprocess source files without doing the
compilation step.

Note: Selecting this option causes the linker to throw an error at build time. The
linker expects an object file which is not created by the compiler.

Defined symbols (-D)

The prioritized list of symbols defined as macros.

Thisoption is similar to the #define directive but appliesto all assembly-language
modulesin abuild target.

Undefined symbols (-U)

The prioritized list of canceled symbols, both built-in and defined with the - D
option.

Do not search system C++
directories (#nostdinc++)

This option instructs the C++ compiler to not search the system locations for
header files.

Thisoption is only available for C++ projects.
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Includes

The Includes page specifies header files to be used during compilation and the file paths to be searched for header
files.

Table 42: Application and Library Project Properties: Standard S32DS C/C++ Compiler > Includes

Setting Description

Include paths (-1) The prioritized list of directories to be searched for header files. These directories
are searched before the standard system include directories.

Default paths: " ${ Pr oj Di r Pat h}/ i ncl ude"

Includefiles (-include) The prioritized list of header filesto be included.

Optimization

The Optimization page specifies optimizations run by the Standard S32DS C/C++ Compiler tool during the
compilation of a program. Turning on optimization flags makes the C/C++ compiler attempt to improve the
performance and code size at the expense of the compilation time and the ability to debug the program.

Table 43: Application and Library Project Properties: Standard S32DS C/C++ Compiler >
Optimization

Setting Description

Optimization level Thelevel of optimization assigned for the compiler. Options:

* None (-0O0): Disables optimization. This option instructs the compiler to
generate unoptimized, linear assembly-language code. This reduces the
compilation time.

e Optimize (-O1): The compiler performs al target-independent (non-
parallelized) optimizations such as function inlining, omits all target-
specific optimizations, and generates linear assembly-language code.
Optimizing takes somewhat more time, and alot more memory for alarge
function.

e Optimizemore (-O2): The compiler performs all optimizations, target-
independent and target-specific, and outputs optimized, non-linear,
parallelized assembly-language code. This option increases both the
compilation time and the performance of the generated code.

e Optimize most (-O3): The compiler performs all -O2 optimizations,
after which the low-level optimizer performs global-algorithm register
alocation. At this optimization level, the compiler generates code that is
usually faster than the code generated from -O2 optimizations.

e Optimize size (-Os): The compiler performs further optimizations
designed to reduce the code size. At this optimization level, the compiler
performs all -O2 optimizations that do not typically increase the code size.
The resulting binary file has a smaller executable code size, as opposed to
afaster execution speed.

Other optimization flags Additional optimization flags supported by GCC and not otherwise available on
this page. Consult the GCC documentation at gcc.gnu.org.

‘char' issigned (--fsigned- This option instructs the compiler to treat char stringsassi gned char

char) strings.

'bitfield' isunsigned (- This option instructs the compiler to treat bit fieldsasunsi gned.

funsigned-bitfields)
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Setting

Description

Function sections (-ffunction-
sections)

This option instructs the compiler to place each function into a separate section
in the binary artifact. Each function section will be given the name of the specific
function placed in the section.

Note: This option makes the assembler and linker create larger object and
executable files and work slower.

Data sections (-fdata-sections)

This option instructs the compiler to place each dataitem into its own section in
the output file. The name of the dataitem determines the section's name in the
output file.

Note: This option makes the assembler and linker create larger object and
executable files and work slower.

No common uninitialized (-
fno-common)

This option instructs the compiler to place uninitialized global variablesin the
data section of the object file rather than generating them as common blocks.

This has the effect that if the same variable is declared (without extern) in two
different compilations, you get a multiple-definition error when you link them.
In this case, you must compile with - f conmon instead. Compiling with - f no-
conmon isuseful on targets for which it provides better performance, or if you
wish to verify that the program will work on other systems that always treat
uninitialized variable declarations this way.

Do not inline functions (-fno-
inline-functions)

This option instructs the compiler to not consider any functions for inlining, even
if they are not declared inline.

Assume freestanding
environment (-ffreestanding)

This option instructs the compiler to assert that compilation targets a freestanding
environment.

Thisimplies the use of the Disable builtin option (below). A freestanding
environment is one in which the standard library may not exist, and the program
startup may not necessarily be at mai n.

Disable builtin (-fno-builtin)

This option instructs the compiler to not recognize built-in functions that do not
beginwiththe _bui | ti n_ asprefix.

Single precision constants (-
fsingle-pr ecision-constant)

This option instructs the compiler to treat floating-point constants as single-
precision instead of implicitly converting them to double-precision constants.

Link-time optimizer (-flto)

This option instructs the compiler to run the standard link-time optimizer.

When invoked with source code, it generates GIMPLE (one of GCC's internal
representations) and writes it to special ELF sectionsin the object file. When the
object files are linked together, all the function bodies are read from these ELF
sections and instantiated as if they had been part of the same translation unit.

Disable loop invariant move
(-fno-move-loop-invariants)

This option instructs the compiler to disable the loop invariant motion passin the
RTL loop optimizer.

Thisoption is available at optimization level “-O1".

Debugging

The Debugging page specifies the debugging parameters to be used by the Standard S32DS C/C++ Compiler tool.
The specified parameters affect the debugging information that will be available in the resulting build target: ELF

executablefileor A library file.
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Table 44: Application and Library Project Properties: Standard S32DS C/C++ Compiler > Debugging

Setting Description

Debug L evel The debugging level assigned to the compiler. Options:

* None: Disables output of debugging information to the build artifact.

e Minimal (-gl): Enables the generation of minimum debugging
information. This includes descriptions of functions and external variables
and line number tables, but no information about local variables.

« Default (-g): Enables the generation of DWARF 1.x conforming
debugging information.

*  Maximum (-g3): Enables the generation of extra debugging information
(such as al macro definitions) for the compiler to provide maximum
debugging support.

Other debugging flags Additional debugging flags supported by GCC and not otherwise available on this
page. Consult the GCC documentation at gcc.gnu.org.

Generate gcov information (- | This option tells the compiler to generate additional information (basically a
ftest-coverage -fprofile-arcs) | flow graph of the program) and to include additional code in the object files for
generating the extra profiling information. These additional files are placed in the
directory where the object file is located.

The gcov code-coverage utility can use these additional files to test coverage of
the program.

Debug format The debug information format to be used by the compiler when writing debug info
to the produced ELF file. Options: Toolchain default, gdb, stabs, stabs+, dwarf-2,
dwarf-3, dwarf-4.

Default: Toolchain default.

Warnings

The War nings page specifies options used by the compiler to display warning messages during the compilation.
These options specify what types of warning messages will be output in the console during the compilation.

Table 45: Application and Library Project Properties: Standard S32DS C/C++ Compiler > Warnings

Setting Description
Check syntax only (-fsyntax- | This option instructs the compiler to only check the code for syntax errors.
only)
Pedantic (-pedantic) This option instructs the compiler to issue warnings when a program is rejected
because of forbidden extensions or non-conformance to 1SO C and |SO C++
standards.

Not all non-1SO constructs get warnings. To learn more, consult the GCC
documentation at gcc.gnu.org.

Pedantic warningsaserrors | This option instructs the compiler to issue errors rather than warningsin cases

(-pedantic-errors) described in the Pedantic option (above).
Inhibit all warnings (-w) This option instructs the compiler to inhibit all warning messages.
All warnings (-Wall) This options enables a group of GCC warning options on the compiler.

Thisincludes all the warnings about constructions that some users consider
questionable, and that are easy to avoid (or modify to prevent the warning), even

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

NXP Semiconductors 199


http://gcc.gnu.org
http://gcc.gnu.org

Reference

Setting

Description

in conjunction with macros. This also enables some language-specific warnings.
To learn more, consult the GCC documentation at gcc.gnu.org.

Extrawarnings (-Wextra)

This option instructs the compiler to enable some extra GCC warning options
that are not enabled by All war nings (above). For details, consult the GCC
documentation at gcc.gnu.org.

Warningsaserrors(-Werror)

This option instructs the compiler to turn all warningsinto hard errors.

The source code which triggers warnings will be rejected. The specifier for a
warning is appended.

Implicit conversions
war nings (-Wconver sion)

This option instructs the compiler to issue warnings for implicit conversions that
may alter avalue.

This includes conversions between real and integer, between signed and unsigned,
and conversions to smaller types. No warning will be issued for explicit casts like
abs ((int)x) andui =(unsi gned) - 1, orif the valueis not changed by the
conversion.

Warn on uninitialized
variables (-Wuninitialized)

This option instructs the compiler to issue awarning if an automatic variableis
used without first being initialized or if a variable may be clobbered by aset j np
call.

Warn on various unused
elements (-Wunused)

This option instructs the compiler to issue warnings if constructs are unused.

Warn if padding isincluded
(-Wpadded)

This option instructs the compiler to issue awarning if padding isincluded in a
structure, either to align an element of the structure or to align the whole structure.

Warn if floats are compared
asequal (-Wfloat-equal)

This option instructs the compiler to issue warnings if floating-point values are
used in equality comparisons.

Warn if shadowed variable (-
Wshadow)

This option instructs the compiler to issue awarning whenever alocal variable or
type declaration shadows another variable, parameter, type, or class member (in C
++), or whenever a built-in function is shadowed.

Note: In C++, the compiler warnsif alocal variable shadows an explicit typedef,
but not struct, or class, or enum.

Warn if pointer arithmetic (-
Wpointer -arith)

This option instructs the compiler to issue a warning about anything that depends
on the size of afunction type or of void.

GNU C assigns these types a size of 1, for convenience in calculations with voi d
* pointers and pointers to functions.

Warn if suspiciouslogical ops
(-Wlogical-op)

This option instructs the compiler to issue warnings about suspicious uses of
logical operatorsin expressions.

Thisincludes using logical operatorsin contexts where a bit-wise operator is
likely to be expected.

Warn if struct isreturned (-
Wagreggate-return)

This option instructs the compiler to issue awarning if any functions that return
structures or unions are defined or called.

Warn on undeclared global
function (-Wmissing-
declaration)

This option instructs the compiler to issue awarning if aglobal function is defined
without a previous declaration.

Use this option to detect global functions that are not declared in header files.
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Other warning flags Additional command line options. Specify any options that control warning output
in GCC and not otherwise available on this page. Consult the GCC documentation
at gcc.gnu.org.

Miscellaneous
The Miscellaneous page specifies auxiliary compiler options not otherwise available on other pages of the Standard
S32DS C/C++ Compiler settings.

Table 46: Application and Library Project Properties: Standard S32DS C/C++ Compiler >
Miscellaneous

Setting Description

Other flags Additional command line options. Specify compiler options supported by GCC
and not otherwise available on this page. Consult the GCC documentation at
gcc.gnu.org.

Default flags: - ¢ - f nessage- | engt h=0.

Verbose (-v) This option enables verbose output during the compilation and instructs the
compiler to display detailed information about the exact sequence of commands
used to compile the program.

Note: S32 Design Studio supports output of error messages only. Warning
messages and other informational messages will not be output to the console.

Support ANSI programs (- This option configures the compiler to operate in strict ANSI mode. This option is
ansi) only available for the Standard S32DS C Compiler.

This option turns off certain features of GCC that are incompatible with 1SO C90
(when compiling C code), or of standard C++ (when compiling C++ code), such
astheasmandt ypeof keywords, and predefined macros such asuni x and
vax that identify the type of system you are using. It also enables the undesirable
and rarely used | SO trigraph feature. For the C compiler, it disables recognition of
C++ style*//” comments as well asthe inline keyword.

Themacro __ STRI CT_ANSI __ is predefined when this option is used. Some
header files may notice this macro and refrain from declaring certain functions or
defining certain macros that the 1 SO standard does not call for.

Functions that are normally built in but do not have semantics defined by 1ISO C
(suchasal | oca andf f s) are not built-in functions when this option is used.

Position Independent Code (- This option instructs the compiler to generate position-independent code (PIC), if
fPIC) supported by the target processor.

Savetemporary files (--save- | Thisoption instructs the compiler to save the result of preprocessingin a
temps) temporary | file and the result of assembling in a Sfile. The compiler placesthe
filesin the Debug folder of the project and names them based on the sourcefile.

Generate assembler listing (- | This option enables the compiler to output assembly listing to an LST file.
Wa, -adhins=" $@.Ist")

Assume aligned memory This option enables the compiler to access addresses not aligned to 16 or 32 bits.
;Je:fgrr];an ces only (-mstrict- Note: This setting applies to projects created for Cortex-A53.
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Standard S32DS C/C++ Linker
The Standard S32DS C/C++ Linker page displays the build configuration settings that apply to the C/C++ linker

tool.

Table 47: Application Project Properties: Standard S32DS C/C++ Linker

Setting

Description

Command

The command pattern for the ${ COMMAND} variable. Thisvariableis used in the
Command line pattern field (below). Default patterns:
o Clinker: ${cross_prefix}${cross_c}${cross_suffix}
e C++linker:
${cross_prefix}${cross _cpp}${cross_suffix}

The pattern uses the build variables specified on the Cr oss Settings page.

All options

Thisread-only field shows al flags specified on al pages of the C/C++ linker tool
settings. The C/C++ linker will be called with these flags at build time.

Command line pattern

The command line pattern to call the C/C++ linker tool.
Default:

${ COWAND} ${ FLAGS} ${OUTPUT_FLAG}
${ OUTPUT_PREFI X} ${ QUTPUT} ${| NPUTS}

General

The General page specifies the general properties of the Standard S32DS C/C++ Linker tool.

Table 48: Application Project Properties: Standard S32DS C/C++ Linker > General

Setting

Description

Do not use standard start files
(-nostartfiles)

This option configures the linker to not use the standard system startup files when
linking.

Do not use default libraries (-
nodefaultlibs)

This option configures the linker to not use the standard system libraries (such as
new i b) when linking. Only the customer-specified libraries can be passed to the
linker.

No startup or default libs (-
nostdlib)

This option configures the linker to not use the standard system startup files and
libraries when linking. Only the customer-specified libraries can be passed to the
linker.

Omit all symbolsinformation

()

This option configures the linker to remove all symbol table and relocation table
information from the executable.

No shared libraries (-static)

This option prevents linking with the shared libraries. This option makes sense on
systems that support dynamic linking.

Note: The current version of S32 Design Studio supports linking with the static
libraries only.

Script files(-T)

The linker script.
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The Libraries page specifies custom libraries and their locations to be used by the Standard S32DS C/C++ Linker

tool during compilation.

Table 49: Application and Library Project Properties: Standard S32DS Assembler > Libraries

Setting

Description

Libraries(-1)

The custom libraries to be linked to the application. The libraries will be linked in
the top-down order they follow in thelist.

Library search path (-L)

The file paths where the linker looks for custom libraries specified in the
Libraries (-1) field. The linker searches the paths in the order they follow in the
list.

Miscellaneous

The Miscellaneous page specifies additional linker-specific flags and options not directly related to linking.

Table 50: Application Project Properties: Standard S32DS C/C++ Linker > Miscellaneous

Settings

Description

Linker flags

Additional command line options (flags). Y ou can specify any required options
supported by the GNU linker and not otherwise available on this page. Consult the
documentation at the GNU Binutils site.

Other options (-Xlinker
[option])

System-specific linker options that GCC does not recognize. Y ou can specify any
options supported by the GNU linker and not otherwise available on this page.

To specify options that take their arguments after the equal sign, specify the
option and its argument as a single item. For example, to compress the debug
section, add - - conpr ess- debug- secti ons=zl i b.

To specify options that take arguments after the space, add the option first, and
then add the argument as an item that follows the option in the list. For example,
to specify that ar nel f d emulation mode to be used, add - mas asingle item, and
then add ar el f d astheitem that follows.

Other aobjects

The prioritized list of object file paths to be used when linking. The added paths
arestoresinthe{appl i cati on}. ar gs filelocated in the Debug folder of the
project.

If you add arelative path that starts with a period, put the path string in quotes.

Generate map

The name of the MAP file to be generated by the linker. The generated MAP file
lists the resource datain the ELF file. The MAP fileislocated in the Debug folder
of the project structure.

Toinstruct the linker to not generate the MAP file but print the resource
information to the console, leave this setting blank.

Default: $ {Bui |l dArtifact Fi | eBaseNane}. map

cref)

Crossreference (-Xlinker --

This option instructs the linker to print the cross reference table. If the Generate
map setting (above) specifies the file name, the tableis printed to the specified
MAP file. Otherwise, the table is printed to the console.

This cross reference table includes the “ symboal - files” pairs. The symbols are
sorted in alphabetical order, each followed by the file paths where this symbol is
defined.
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Settings

Description

Print link map (-Xlinker --
printf-map)

This option instructs the linker to print the resource map to the console if the
Generate map setting (above) is blank.

If the Generate map setting specifies the MAP file name, the linker ignoresthis
option and prints the resource information to the MAP file.

Remove unused sections (-
Xlinker --gc-sections)

This option removes unused sections of code and data from the binary artifact.

Print removed sections (-
Xlinker --print-gc-sections)

This option instructs the linker to print the removed sections to the Console view.

This option makes sense if the Remove unused sections option (above) is
enabled.

Support print float format
for newlib_nanolibrary (-
u_printf_float)

This option enables printing of floating-point formatted numbersto the console.
This option assumes that semihosting is enabled and the system write function is
provided by the debugger.

Thisoption is grayed out by default. To make it available, set Library support to
newlib_nano Debugger Console on the Target processor page.

When enabled, this option increases the heap and stack size.

Support scan float format
for newlib_nanolibrary (-
u_printf_float)

This option enables scanning of floating-point formatted numbers from the
console. This option assumes that semihosting is enabled and the system read
function is provided by the debugger.

Thisoption is grayed out by default. To make it available, set Library support to
newlib_nano Debugger Console on the Target processor page.

When enabled, this option increases the heap and stack size.

EWL print formats

Not used in the current version of the product.

This option specifies the print format for numbers. Options. none, int, int_FP,
int_ LL_FP.

Default: none.

Thisoption is grayed out by default. To make it available, set Library support

to ewl_nano_c Debugger Console/newlib_nano_c++ Debugger Console on the
Target processor page.

EWL scan formats

Not used in the current version of the product.

This option specifies the scan format for numbers. Options: none, int, int_FP,
int LL_FP.

Default: none.

Thisoption is grayed out by default. To make it available, set Library support

to ewl_nano_c Debugger Console/newlib_nano_c++ Debugger Console on the
Target processor page.

Shared Library Settings

The properties on the Shared Library Settings page are not supported by the current version of S32 Design Studio.

Link Order

TheLink Order page specifiesthe order in which input files are passed to the linker.
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Table 51: Application Project Properties: Standard S32DS C/C++ Linker > Link Order

Setting

Description

Customizelinker input order

This option enables you to reorder filesin thelist (below).

Link Order

The prioritized list of filesthat are passed to the linker asinputs.

Standard S32DS Assembler

The Standard S32DS Assembler page displays the build configuration settings that apply to the GNU assembler

tool.

Table 52: Application and Library Project Properties: Standard S32DS Assembler

Setting

Description

Command

The command pattern for the ${ COMMAND} variable. Thisvariableis used in the
Command line pattern field (below).

Default: ${ cross_prefi x}${cross_c}${cross_suffi x}

The pattern uses the build variables specified on the Cr oss Settings page.

All options

Thisread-only field shows al flags specified on al pages of the assembler tool
settings. The assembler will be called with these flags at build time.

Command line pattern

The command line pattern to call the assembler tool.
Default:

${ COWAND} ${ FLAGS} ${OUTPUT_FLAG}
${ OUTPUT_PREFI X} ${ OUTPUT} ${| NPUTS}

General

The General page specifies the general properties used by the Standard S32DS assembler tool.

Table 53: Application and Library Project Properties: Standard S32DS Assembler > General

Setting

Description

Assembler flags

Additional command line options supported by the GNU assembler and not
otherwise available on this page. Consult the GNU documentation at GNU
Binutils.

Default flags: - ¢ (runs the assembler without linking).

Include paths (-1)

The prioritized list of paths for include files lookup.
Default: " ${ Proj Di r Pat h} /i ncl ude" for applications; no path for libraries.

Suppress warnings (-W)

This option suppresses output of assembler-generated warning messages to the
console.

Announce version (-v)

This option enables the assembler tool to show extended information about
the assembly progress, including the GCC version, variables being used, and
informational messages returned while assembling the code.

Preprocessor

The Preprocessor page configures the assembly preprocessor that isrun on each S file before assembling it.
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Table 54: Application and Library Project Properties: Standard S32DS Assembler > Preprocessor

Setting Description
Use prepr ocessor This option enables the preprocessor.

Do not search system
directories (-nostdinc)

This option configures the preprocessor to not search the system locations for
header files. Only the locations specified on the General page will be searched.

Preprocessonly (-E)

This option tells the preprocessor to handle source files and stop. The compiler
will not berun.

Note: Enabling this option will cause the linker to throw an error at build time.
This happens because the linker expects an object file which is not created
because no compilation is done.

Symbols

The Symbols page defines the assembly symbols for the Standard S32DS Assembler tool.

Table 55: Application and Library Project Properties: Standard S32DS Assembler > Symbols

Setting

Description

Defined symbols (-D)

The prioritized list of substitution strings that the assembler appliesto all
assembly-language modules in the build target.

Note: The - Dtoken is added automatically to each string that you enter. For
example, entering “optl X" resultsin the “-Doptl x” list entry.

Undefined symbols (-U)

Thelist of the built-in assembler symbols to be suppressed.

Debugging

The Debugging page specifies the debugging options used by the Standard S32DS Assembler tool.

Table 56: Application and Library Project Properties: Standard S32DS Assembler > Debugging

Setting

Description

Debug L evel

The debugging level assigned to the assembler. Options:

* None: Disables output of debugging information to the build artifact.

e Minimal ( -gl): Enables the generation of minimum debugging
information. This includes descriptions of functions and external variables
and line number tables, but no information about local variables.

« Default (-g): Enables the generation of DWARF 1.x conforming
debugging information.

e Maximum ( -g3): Enables the generation of extra debugging information
for the compiler to provide maximum debugging support.

Other debugging flags

Additional debugging flags supported by the GNU assembler and not otherwise
available on this page.

Standard S32DS Archiver

The Standard S32DS Archiver page displays the build configuration settings that apply to the archiver tool. This
pageisonly available for library projects.
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Table 57: Library Project Properties: Standard S32DS Archiver

Setting Description

Command The command pattern for the ${ COMMAND} variable. Thisvariableisused in the
Command line pattern field (below).

Default: ${ cross_prefi x} ${cross_ar}${cross_suffi x}

The pattern uses the build variables specified on the Cr oss Settings page.

All options This read-only field shows al flags specified on the General page of the archiver
tool settings. The archiver tool will be called with these flags.
Default flags: - r

Command line pattern The command line pattern to call the archiver tool.
Defaullt:

${ COWAND} ${ FLAGS} ${OUTPUT FLAG}
${ QUTPUT_PREFI X} ${ QUTPUT} ${1 NPUTS}

General

The General page specifies the general properties used by the Standard S32DS Archiver virtual tool.

Table 58: Library Project Properties: Standard S32DS Archiver > General

Setting Description

Archiver flags Additional archiver tool options not included in the project properties. Y ou can
specify any required options supported by the archiver tool. Consult the GCC
documentation at gcc.gnu.org.

Default: - r (add and replace).

Standard S32DS Create Flash Image

The Standard S32DS Create Flash | mage page displays the build configuration settings that apply to the Standard
S32DS Create Flash Image virtual tool. Thistool callsthe HEX/BIN converter tool to create a flash image from an
application's executable.

This page is only available for application projects. To make this page available, enable the Create flash image
option on the Cross Settings page.

Table 59: Application Project Properties: Standard S32DS Create Flash Image

Setting Description

Command The command pattern for the ${ COMMAND} variable. Thisvariableis used in the
Command line pattern field (below).

Default: ${ cr oss_prefi x} ${cross_obj copy} ${cross_suf fi x}

The pattern uses the build variables specified on the Cr oss Settings page.

All options This read-only field shows al flags specified on the General page of the Standard
S32DS Create Flash Image tool settings. The HEX/BIN converter tool will be
called with these flags.

Default flags: - O srec $( EXECUTABLES)
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Setting Description
Command line pattern The command line pattern to run the HEX/BIN converter tool.
Default: ${ COMVAND} ${ FLAGS} ${ QUTPUT_FLAG
${ QUTPUT_PREFI X} ${ QUTPUT}
General

The General page specifies the general properties of the Standard S32DS Create Flash Image virtual tool. This tool
calsthe HEX/BIN converter tool to generate an image file in the selected binary format from the produced binary
ELF artifact.

Table 60: Application Project Properties: Standard S32DS Create Flash Image > General

Setting Description

Output file format (#0) The binary format of the flash image. Options: Intel HEX, Motorola S-record,
Motorola S-record (symbols), RAW binary.

The generated image file is added to the Debug folder of the project. Thefile
name matches the project name, the file extension depends on the selected format
and can be . hex (Intel HEX), . sr ec (Motorola S-record), . synbol srec or

. bin.

Default: Motorola S-record.

Section: -j .text This option configures the HEX/BIN converter tool to include only the TEXT
section of the ELF fileinto the flash image. Other file sections will not be
included unless specified explicitly in the Other sections (+j) list.

Section: -j .data This option configures the HEX/BIN converter tool to include only the DATA
section of the ELF fileinto the flash image. Other file sections will not be
included unless specified explicitly in the Other sections (+j) list.

Other sections (+j) Specify other sections of the ELF file to be included in the flash imagefile.

Note: To add both the TEXT section and the DATA section to the image, select
any of the respective options above and add the other file section here.

Other flags Additional flags supported by the HEX/BIN converter tool and not otherwise
available on this page. Consult the GCC documentation at gcc.gnu.org.

To specify additional flags, use the following pattern:
--set-section-flags sectionpattern=flags

Example: - - set - section-flags .text=alloc

Standard S32DS Create Listing

The Standar d S32DS Create L isting page displays the build configuration settings that apply to the Standard S32DS
Create Listing virtual tool. Thistool callsthe listing generator tool to disassemble the application's ELF binary and to
generate the disassembly listing for the build target of the current project. The generated . | st file with the project
name can be found in the Debug folder of the project.

This pageis only available for application projects. To make this page available, enable the Create extended listing
option on the Cross Settings page.
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Table 61: Application Project Properties: Standard S32DS Create Listing

Setting

Description

Command

The command pattern for the ${ COMMAND} variable. Thisvariableisused in the
Command line pattern field (below).

Default: ${ cr oss_prefi x} ${cross_obj dump} ${cross_suf fi x}
The pattern uses the build variables specified on the Cr oss Settings page.

All options

Thisread-only field shows al flags specified on the General page of the Standard
S32DS Create Listing tool settings. The listing generator tool will be called with
these flags.

Default flags: - - source --all -headers --demangle --1ine-
nunbers --wi de $( EXECUTABLES)

Command line pattern

The command line pattern to run the listing generator tool.

Default: ${ COMMAND} ${ FLAGS} ${ OUTPUT FLAG}
${ OUTPUT_PREFI X} ${ OUTPUT}

General

The General page configures the general properties of the Standard S32DS Create Listing virtual tool. The tool calls
the listing generator tool to generate the LST file with adisassembly of the produced binary artifact.

The following flags configure the listing generator tool to include particular information in the generated disassembly

file.

Table 62: Application Project Properties: Standard S32DS Create Listing > General

Setting

Description

Display source (--sour cgl-S)

Includes the source code intermixed with disassembly.

Display all headers (--all-
header s]-x)

Shows all available header information, including the symbol table and relocation
entries.

Demangle names (--
demangle]-C)

Makes the disassembled function names more user-friendly and legible by
decoding mangling styles used by the compiler.

Display debugging info (--
debugging|-g)

Includes debugging information obtained from the artifact file.

Note: For the application's ELF file to contain debugging information, configure
the compiler to use the STABS or DWARF format. Y ou can do it on the
Debugging page of the Standard S32DS C/C++ Compiler tool settings.

Disassemble (--disassembl gl
d)

Includes assembler mnemonics for the machine instructions from the object file.
Thetool disassembles only those sectionsin the ELF file that are expected to
contain instructions.

Display file headers (--file-
header g-f)

Includes summary information from the overall header of each of the object files.

Display line numbers (--line-
numbergl-1)

Includes the file name and path, the line numbers corresponding to the object code
or relocation entries.

This option requires the Disassemble (--disassemble|-d) or Display relocation
info (--reloc|-r) option to be enabled.
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Standard S32DS Print Size

Setting

Description

Display relocation info (--
reloc|-r)

Includes entries from the relocation table.

Note: To add disassembly information to the output relocation data, enable the
Disassemble (--disassembl e]-d) option.

Display symbols (--symg|-t)

Includes entries from the symbol table.

Widelines (--wide]-w)

Formats lines for output devices that have more than 80 columns. Use this option
to avoid truncation of symbol names.

Other flags

Additional options supported by the listing generator (obj dunp) tool in GCC
and not otherwise available on this page. Consult the GCC documentation at
gcc.gnu.org.

The Standard S32DS Print Size page displays the build configuration settings that apply to the size tool. This tool
prints the size of the produced application.

This pageis only available for application projects.

Table 63: Application Project Properties: Standard S32DS Print Size

Setting

Description

Command

The command pattern for the ${ COMMAND} variable. Thisvariableisused in the
Command line pattern field (below).

Default: ${cross_prefi x} ${cross_si ze} ${cross_suffi x}

The pattern uses the build variables specified on the Cr oss Settings page.

All options

Thisread-only field shows all flags specified on the General page of the size tool
settings. The tool will be called with these flags.

Default flags: - - f or mat =ber kel ey $( EXECUTABLES)

Command line pattern

The command line pattern to run the size tool.
Default: ${ COMMAND} ${ FLAGS}

General

The General page configures the general properties of the size tool. The tool prints the size of the built application.

Table 64: Application Project Properties: Standard S32DS Print Size > General

Setting Description
Size format The output format. Options. Berkeley, SysV.
Default: Berkeley.
Hex Enables the tool to show the size of each section in hexadecimal format.
Default: disabled (decimal format is used).
Show totals Enables the tool to show totals of all objects listed. This option appliesto the

Berkeley output format only.

S32 Design Studio for S32 Platform 3.4, User Guide, Rev. 2.0, 04/2021

210

NXP Semiconductors



http://gcc.gnu.org

Reference
Setting Description
Other flags Additional flags supported by the size tool in GCC and not otherwise available on
this page. Consult the GCC documentation at gcc.gnu.org.

Standard S32DS C/C++ Preprocessor

The Standard S32DS C/C++ Preprocessor page describes the build configuration settings that apply to the
preprocessor tool.

Note: When you build a project, thistool is not called. Useit at any time as a standalone tool to preprocess the
selected source files and to preview the output. Find the details in topic Preprocessing source files.

Table 65: Application Project and Library Properties: Standard S32DS C/C++ Preprocessor

Setting Description

Command The command pattern for the ${ COMMAND} variable. Thisvariableis used in the
Command line pattern field (below). Default patterns:

e C preprocessor:
${cross_prefix}${cross_c}${cross_suffix}

e C++ preprocessor:
${cross_prefix}${cross_cpp}${cross_suffix}

The pattern uses the build variables specified on the Cr oss Settings page.

All options This read-only field shows al flags specified on the Settings page of the Standard
S32DS C/C++ preprocessor tool settings. The preprocessor will be called with
these flags.

Default flags: - E
Command line pattern The command line pattern to call the preprocessor tool.

Default: ${ COVWAND} ${ FLAGS} ${| NPUTS}

Settings

The Settings page configures the general properties of the Standard S32DS C/C++ Preprocessor virtual tools. These
tools perform preprocessing of the selected C or C++ source files without building the project.

Table 66: Application Project and Library Properties: Standard S32DS C/C++ Preprocessor >

Settings

Setting Description
Handle Directives Only Enables preprocessing of directives such as#def i ne, #i f def , and #err or
(fdirectives-only) without expanding macros.

Note: The -E flag automatically enabled in the command line of the preprocessor
limits preprocessing to handling only the compiler directives. Expansion of
macros and conversion of trigraphs are not performed.

Print Header File Names (-H) | Enables the preprocessor to scan include directories and output name of every
header fileincluded in your code. The output is redirected to the console.

Standard S32DS Disassembler

The Standar d S32DS Disassembler page describes the build configuration settings that apply to the disassembler
tool. Thistool calls the listing generator tool to generate disassembly of abinary or sourcefile.
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Note: When you build a project, the disassembler tool isnot called. Useit at any time as a standalone tool to generate
the disassembly listings for the selected binary and source files and to preview the output. Find the details in topic
Disassembling source files.

Table 67: Application Project and Library Properties: Standard S32DS Disassembler

Setting Description

Command The command pattern for the ${ COMMAND} variable. Thisvariableis used in the
Command line pattern field (below).

Default: ${ cr oss_pr efi x} ${ cr oss_obj dunp} ${ cr oss_suf fi x}
The pattern uses the build variables specified on the Cr oss Settings page.

All options Thisread-only field shows all flags specified for the Standard S32DS
Disassembler tool on the Settings page. The disassembler will be called with
these flags.

Default flags.-d -S -Xx

Command line pattern The command line pattern to call the listing generator tool.
Default:
${ COWWAND} ${FLAGS} ${| NPUTS}

Settings

The Settings page configures the general properties of the Standard S32DS Disassembler virtual tool. Thistool
generates and outputs the disassembly listing for any selected binary and C/C++ source files without building the
project.

The following flags configure the tool to include particular information in the generated disassembly outpuit.

Table 68: Application Project and Library Properties: Standard S32DS Disassembler > Settings

Setting Description
Disassemble All Section This option configures the tool to disassemble across all sections of thefile. The
Content (including debug tool decodes pieces of datafound in code sections asif they were instructions.
information) (-D)
Disassemble Executable This option configures the tool to show the assembler mnemonics for machine
Section Content (-d) instructions in sections that are known to contain instructions. Other sections are

skipped.

Intermix Source Code With | This option configures the tool to add the source code to the disassembled code
Disassembly (-S) where possible.
Display All Header Content (- | This option configures the tool to show full information about headers, including
X) symbol table and relocation entries.
Display Archive Header This option configures the tool to extract information from the header of the A
Information (-a) archive that wraps the O file of your library. Additionally, this option enables the

tool to display the format of O files contained within the archive.

This option can be configured when option Display All Header Content (-x) is
not selected (see above).

Display Overall FileHeader | This option configures the tool to extract information from the overall header of
Content (-f) thefile.
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Setting

Description

This option can be configured when option Display All Header Content (-x) is
not selected (see above).

Display Object Format
Specific File Header Contents

(-p)

This option configures the tool to output information specific to the header format
of the file being disassembled. Availability of thisinformation depends on thefile
format. Some formats may not contain thisinformation, and no detail is output in
the disassembly.

This option can be configured when option Display All Header Content (-x) is
not selected (see above).

Display Section Header
Content (-h)

This option configures the tool to show file sections such as . TEXT, .DATA inthe
disassembly.

This option can be configured when option Display All Header Content (-x) is
not selected (see above).

Display Full Section Content
(-9)

This option configures the tool to show all data contained within file sections,
including zero datain empty sections.

Display Debug Information (-
9)

This option configures the tool to obtain debugging information stored in the
artifact file and print it out using a C-like syntax.

The tool parses STABS and | EEE debugging format information stored in the
produced file. If neither of these formats are found in the ELF file, the tool will
attempt to print DWARF information available in the file.

Note: If you want the ELF file of your application to contain debugging
information, make sure to configure the compiler to use STABS or DWARF
formats. Y ou can specify the format on the Debugging page under of the Standard
S32DS C/C++ Compiler settings.

Display Debug Information
Using ctag Style (-€)

This option configures the tool to display information about the TAG file created
by the ctags tool. Output may contain information from the disassembler tool
itself.

Display STABS Information
(-G)

This option configures the tool to display debugging contents of the STABS
section in the file being disassembl ed.

Display DWARF Information
(W)

This option configures the tool to display debugging contents of debug sections
such as .DEBUG_INFO, .DEBUG_FRAME, if present in the file being
disassembled.

Display Symbol Table
Content (-t)

This option configures the tool to show entries from the symbol table.

Display Dynamic Symbol
Table Content (-T)

This option configures the tool to show entries from the dynamic table of symbols
(.DYNSY M) that are added to the ELF file at runtime.

Display Relocation Entries (-
r

This option configures the tool to show entries from the relocation table created
by assembler.

Display Dynamic Relocation
Entries (-R)

This option configures the tool to show entries from the dynamic relocation table
created by assembler.
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Folders and files

Project structure

The following table describes the standard set of folders and files generated for an application project and displayed
in the Project Explorer view. All folders and files are located inside the project's root folder.

Table 69: S32DS Application Project: Folders and files

Folder/file Description

Bi nari es Thisvirtual folder appears after the project build and references the
generated executable file (<pr oj ect _nane>. el f).

I ncl udes This virtual source folder contains the list of all discovered header files,
including the header files used in the project directly.

Proj ect_Settings Thisfolder includes the lower-level folders:

e Startup_Code: Includesthe initialization scripts generated by
the project creation wizard.

e Debugger : Includes the launch configurations (LAUNCH files)

generated by the wizard.
e Linker _Fil es: Includesthelinker files generated by the
wizard.
SDK (Optional) Thisfolder isavailableif the SDK is attached to project. The

SDK descriptor specifies which fileswill be copied to this project folder.

boar d (Optional) Thisfolder isavailableif the project uses the device
configuration feature. The folder has no content when created. When
the user configures MCU pins and clocks, the source files with code are
generated and placed in thisfolder.

i ncl ude Thisfolder includes the toolchain header files.

src Thisfolder includes the source files. The mai n. ¢ or mai n. cpp fileis
included by default, other files can be added by the user.

<bui | d_configurati on_nanme> |Thisfolder appears after the project build. The name of the folder
matches the name of the build configuration used for the build (Debug or
Release, or a custom configuration).

The following lower-level folders are generated inside:

¢ boar d: Includesthe O, D, ARG files and the
makefile generated from the source files located in the
<proj ect _r oot _f ol der >/ boar d folder.

e Project_Settings/Startup_Code: Includesthe O, D,
ARG files and the makefile generated from the initialization
scripts located inthe <pr oj ect _r oot _f ol der >/
Project_Settings/Startup_Code folder.

e SDK: Includesthe O, D, ARG files and the makefile
generated from the source files located in the
<proj ect _root _fol der>/ SDKfolder.
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Folder/file Description

¢ src:Includesthe O, D, ARG files and the makefile
generated from the source files located in the
<proj ect _root _fol der>/src folder.

The folder aso includes files <project_name>.elf (executable),
<project_name>.arg, <project_name>.map and makefiles generated for
the project.

descri ption. txt Thisfileincludes a brief description of the project. The text is entered by
the user in the project creation wizard.

<processor_famni | y>. nex (Optional) Thisfile stores the device configuration in the XML format.
Thefileisavailable if the project supports the device configuration
feature.

The following table describes the standard set of folders and files generated for alibrary project and displayed in the
Project Explorer view. All folders and files are located inside the project's root folder.

Table 70: S32DS Library Project: Folders and files

Folder/file Description

Ar chi ves This virtual folder appears after the project build and references the
generated archivefile (I i b<pr oj ect _nane>. a) with the project's
object fileinside.

I ncl udes Thisvirtual source folder contains the list of al discovered header files,
including the header files used in the project directly.

SDK (Optional) Thisfolder isavailableif the SDK is attached to project. The
SDK descriptor specifies which fileswill be copied to this project folder.

i ncl ude This folder includes the toolchain header files.

src Thisfolder includes the source files. Theryl i brary. c or
nyl i brary. cpp fileisincluded by default, other files can be added
by the user.

<bui | d_configurati on_nanme> | Thisfolder appears after the project build. The name of the folder
matches the name of the build configuration used for the build (Debug or
Release, or a custom configuration).

The following lower-level folders are generated inside:

¢ boar d: Includesthe O, D, ARG files and the
makefile generated from the source files located in the
<proj ect _root _fol der>/board folder.

¢ SDK: Includesthe O, D, ARG files and the makefile
generated from the source files located in the
<proj ect _root _fol der>/ SDKfolder.

e src:Includesthe O, D, ARG files and the makefile
generated from the source files located in the
<proj ect _root _fol der>/src folder.

Thefolder asoincludesthel i b<pr oj ect _nane>. a archivefile
(containing the project's object file) and makefiles generated for the
project.
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Product directory structure

The following table describes the standard set of folders and files located inside the product installation directory.

Table 71: S32 Design Studio: folders and files

Folder /file

Description

_S32 Design Studio
for S32 Platform
3.4 installation

Thisfolder contains the following:

» theinstallation log
e theuninstaler
» other filesrelated to the installation and uninstallation processes

Drivers Thisfolder contains the installation wizard of P& E Device Drivers.
eclipse Thisfolder contains eclipse features, plugins, configuration files, etc.
jre Thisfolder contains Java Runtime Environment which provides complete

runtime support. Thisfeatureisincluded in the installation package for Windows
only. For Linux platform, JRE must be installed separately.

Rel ease_Not es

Thisfolder contains product related Release Notes.

S32DS

Thisfolder includes all tools and resources specific for S32 Design Studio for
S32 Platform.

The following lower-level folders can be found inside:

e buil d_t ool s: compiler and assembler tools necessary to build various
types of projects

e cl | : license components

» confi g: configuration and extension files

» exanpl es: example projects added by user

» hel p: product documentation, including user guides, hardware manuals,
tutorials and the 'Getting Started' video

e integration: software manifest files

» sof t war e: integrated SDKs and libraries

» tool s: debugger, flash, software analysistools; accelerator specific
tools (contributed with the respective package), gdb

SCR

Thisfolder contains the Software Content Register files.

s32ds. bat / s32ds. sh

Thisfile sets environment variables and starts S32 Design Studio for S32
Platform.

W&l cone. t xt

Thisfileincludes a brief introduction.
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