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PLS Development Tools — Part of the Electronic Ecosystem

\We Help to'Bevelop
» Safe
» Secure
> Reliable
» Performant
Embedded Software
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Universal Debug Engine UDE®

Software Debug environment on PC

Complete tool set for debugging and trace
= On real target hardware

= Microcontrollers, embedded systems,
multicore SoCs

= On virtual prototypes

= Simulators

Hardware Target access
Support for different Debug I/F
Support for trace I/F

= Real multicore debugging

= System centric debugger environment,
not core centric

= One common user interface

= |ntegrated Core Debuggers instead of separate
debugger Ul instances for cores
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Architecture and Controller Support

(infineon &y7 INXO

arm

RENESAS WP Texas

e RiIsc-v SYNOPSYS

[NSTRUMENTS

S32G Vehicle
Network Progessors

tellar automotive
microcontroller famil

Cortex-M (M7, M4,
M4F, M3, M1, MO)

AURIX TC4x, TC3xx,
TC2xxX

Traveo T2G SPC58xx, SPC57xX, S32Z, S32E Real- Cortex-M23, RHB850/F1,
SPC56xx ime Processors Cortex-M33 RH850/P1, RH850/D1
XMC7000
STM32 series S32V S32V2 Cortex-R52, R-Car
XMC4xxx, XMC1xxx Processors for Vision  Cortex-R4, Cortex-R5
RZ/T, RZIN
TriCore TC17xx, S32K1, S32K3, S32M  Cortex-A8, Cortex-A9
TC11xx . o
S32R Radar GTM IP implemented
XC2000 / XE166 Processing ARV T ARNME S=Eo
UDE GTM Support
Basic debug support for
GTM version < 4.1
MCS run-control for GTM 4.1
Trace support
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Jacinto 7 SiFive ARC EM
TDA4, DRA8

GreenWaves ARC EV
Sitara AM64x

GigaDevice ARC HS
Sitara AM243x

UDE Support for Virtual 7
Prototypes / Virtual Targets
= Synopsys VDK incl. GTM

e L

COSEDA COSIDE®

)}Z(f////x((

].S—

Development Tools

P



GTM Debugging on Real Targets

=  GTMis part/is HW module of a heterogeneous SoC
= Main cores (e.g. TriCore, Arm Cortex, etc.
= GTM special core

= GTM needs to be enabled and initialized by host application

GTM application
=  GTM MCS channel code
= Created by assembler or C compiler (HighTec, Tasking)

= Binary cannot be loaded directly into GTM RAM
= Copied by host application
A Only debug symbols need to be loaded into GTM core debugger

Host application
= Application code for host cores (e.g. TriCore, Cortex-R, etc.)
= GTM MCS binary (C-array)

= Initialization and start-up of GTM
= Enable GTM clock
= Copy GTM binary into GTM RAM

N Binaries and debug symbols need to be loaded into core debuggers of host
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GTM Debugging in a Multicore SoC

UDE — multicore debug and trace tool
Integrated Core Debuggers for all cores of SoC
GTM is visible as core

Loading GTM Application
Contains GTM debug symbols
No binaries, binaries provided by host application
(copied)
For debugging GTM host application always needed
GTM memory is mapped into host memory

Needs mapping of local MCS addresses to global
addresses

Semi-automatic in UDE, but manual check required

Edit Target Configuration X

5.4 Contraller)
-] @ Corel

(14 CoreCS
Corel
Core2
Core3
Cared
Care5
I+ PPU
]+ CDSP
[+ SCR
® PFLASH
® DF_EEPR

A

Slave Core Name
Slave Core Type :
Attache to Master

¥ Enable Debugging
PLEASE NOTE:

GTH

GTMATY
Corell -

Changes of ‘Enable Debugaing’ flag will be stored in workspace file.

Other changes will be stored in target configuration file.

[N Multicore / multi program loader

[~ Additional download

e

Laoad File Tor

| ControllerD. Corel

| Contraller0.Corel

| HewELF Cancel
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1c397+e256_mos_example_host eff {.. [ 4
te3978e256_mes00.ef (C:\Usersibra,.. O]
) a

1a... |mjm}

| Controller0.Core2 | Controllerd,
[}
[m i} O

Help

O =Binary
[ = Symbols

(mic)

Pleast carefully the mapping to the right micro channel sequencer (MCS).
Code GTM/MCS uni - Data
Section | Location Section | Location |
.mcs_start T oxFo138000 .mcs_data ) oxFo138374
mes_text ) 0xF0138020 \mcs_bss ) oxF01333094

Load Save
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Basic Debugging

Display of assembler code executed by MCS channels

Display of C sources if MCS code is compiled by

C-compiler

FEyY 77 creats some moving dats ~
. 12 Upda telavsBuf fer ()
0=x7401046C 54 02 03 E0 CALL 0=0254
- Timdntall )
1257 » Channel support. ~] 34 03703 B0 CALL  D=0334
130° * The subsequent functions are exscuted on the 8 di
131" * By default the main{) function is executed by cha:
132; =~ 02 00 00 1B HOVL  STRG, 0000002
e 133 void  chemnell( void ) _attribute_ ((chanmel(1))) intil mein chennel is briggere
134° { & STRG, 1. 1 ),
. 135 while(1l) 01 00 00 15 HMOVL ES, 0=000001
136 01 00 B0 FS YURM RS, STRG, 0x0001
137 4/ wait until channel is triggered by main() cha
. }gg __wurmx( & STRG. 2. 2 ). 04 00 00 1B HMOVL STRG, 0=000004
140 ~/ create some moving channel data 08 00 00 1B MOVL STRG, 0x000008
o 14l channeli_data++:
. i:g 1f (100 == channell_data) 08 00 00 14 HMOVL CTRG, 0=000008
. channell_dats = 0; 04 00 00 1k WOVL CTRG. 0x00D004
146 02 00 00 1& HOVL CTRG, 0=000002 v
147 #/ signal: job finished to main() channel
o 148 STRG = 1: >
143
. 150: v
< >

Navigate to channel code by debugger toolbar

x

[CoreOhahed by userbreak | GTM halted WCS0 CH2 ..
code <0xC0000000-0xCO0005FF>  |De\-AGTMV g CHO b
CH:1 1=
Teturn 0.

0 CH3

int mos_main_ch?{woid) 0 CH4

0 CH5

. MCSO_CH2_var=0: n s
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Display of channel registers and
module registers (TIM, TOM, SPE, etc.)

Watch variables

Real-time watch of variables, registers,
memory

Modifiable variables, registers, memory

MName € Value Bit field Value
E1emGTM_0_GTM_CLS0_TIMO_CHO_CNT 0x00079D39 CNT 0x079D39
ElcmGTM_0_GTM_CLS0_TIMO_CHO_ECNT 0x00003B4E ECNT 0x3B4E
EomGTM_0_GTM_CLS0_TIMO_CHO_GFRO 0xCACCEF67 ECNT 0xCA
GPRO 0xCCaFe7
= o TM_CLS0_TIMO_CHO_GPR1 0xA2DADF67 ECNT A2
GPR1 0xDAOFB7
5 o] mes ot DAISESTE M CLS0_TIMO_CHO_IRG_NOTIFY |Gx00000008 GLITCHDET 0:0
& mos_ontf0] | 43803
¢ mes_cnifl] | 43804 TODET 0x0
@ mos_ontf2] | 43805 GPROFL 0x1
¢ mes_cnif3] | 43806 CNTOFL 0x0
G mos_cnifd] | 43807 ECNTOFL 0x1
& mes_onif5] | 43808 NEWVAL [
@ mos_oniff] | 43808 |_CLS0_MCS0_STRG 0x00000001
& mes_ontl?] | 43810 M_CLS0_MCS0_CHO_PC 0x00000224 PC 00224
= el] mos_ont 0:F0140374 W CLS0_MCS0_CH1_PC 0x00000370 PC 0x0370
& mes_ontd] | 21501
o mos_onfll] | 21902
& mes_ontf?] | 21903
o mos_ontf3] | 21904
& mes_ontfd] | 21505
o mos_ontf5] | 21906
& mes_ontff] | 21907
o mos_ontl?] | 21908
<new variable>
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GTM Debugging on Real Targets — Run Control

GTM prior version 4.1 GTM version 4.1 (and higher)

No HW debug support for breakpoints Two hardware breakpoints introduced with GTM v4.1
No breakpoints, no single stepping “‘Normal” debugging of MCS code now possible
Breakpoints + Single stepping

Suspend / release synchronized with run-control of host cores

3 Contoe Ot RSB TSEEE RSOGO |,

Multi-Core Run Control Manager

G \boardigtme X 0:6400315C] Ln 1026] = EAAbasrd\TaskingMEs0i x [ Ln10g| 5
= Multi-Core Run Control MCU Fun Control Group Py oles ~
£ Overview Awsiable Debugger Used Debugger L G e e R 1R |- o2 - Seeondstt:
Er-Run Control Group 1 Controllerd Corel =) . e ]
i~Group Member Canuallert. Corel » > . .
Enable Run-Control Groupls! ol Core . G Create sons newing dats
lete Run-Control Group(s | |Eometencet xguld handle_gtn_tasks(void) . UpdatelaveSun():
Contolld Core5 .
. . CorbaloD e -~ Read FIFO ChO (AFD) Write to FIFO (AFL | |@ STRG = 2:
® = W =, (3 [Corsd hated by userbreak | GTMAGR [MesD cHo ol B @ R L 7 Read GTM MCSL Chl from FIFO (AFD) Chl 77 wait until main chamnel is triggers:
- = «  GTH_0.GTH_CISO_AFDO_CHL_BUF_ACC.R = GTH 0 | =  wurnx( & STRG, 1, 1 );
Di\..\code\appl\applproc_loop.c X )2306| Ln 79| ¥  Di..\mes\src\mes00\main_mes00.c X |= o ) . STRG =1
3 >
~ int GTH_Init(void) .
¢/ hctivate interrupt syster ” . .
. InterruptInit(}; 7 Delay loop - may Tequirs noopts o EnableGTH(); .
“ ¢ EnableClock({CHU_CLED. 4): £/ CHU Cloe | |o
void some_dslay (unsigned int ont) ¢ EnableClock(CHUCLEL 8): V7 MU Cloc 3
£/ Call GTM.MCS example rele | |e «  EnableClock(CHU_FECLED, 0); /7 fized cl 3
extern void gtm_mcs_test{vo; o for (; ent > 0; ——cnt) ®  Enablehru(); -]
. gtm_mos_test(}): { Cmept) *  EnableFifo():
. _asu('nop*): e EnableBre(): ox
. ¥ «  Enablehtend_0(CHU_CLE 7 Ensble ATC x Chann=l support
77 Loop forever T Hoply =2 e EnableTom0_D(CHU_ FXCT_KD) - Enable TOH * The subsequent functions are executed on
for (::) e retum; o EnableTin0_0(CHI CLEI): 7 Enable TIM * By default the nain() function is cxesute:
i ¥ e FnahleTim0 1/CHMIT CTKTY /2 Frahle TTHY */ e
< > < >
Y
¥
o
77 Chennel 0 nain
.
int ncs_nain_chi(void) . .
- 5 Break options for breakpoint or manual break
< > < >

Only MCS channel in focus
Entire GTM
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GTM Debugging on COSIDE® Simulation

Stand-alone GTM => Host application by COSIDE® e
= No enabling and initializing needed - G
= GTM is ready right from the beginning o

GTM Simulation Model Virtual target in UDE

No debug probe

vV

Entire simulation model is halted on break

No HW limitations for debugging =» Unlimited number of breakpoints

UDE as frontend for simulator Same look and feel

Comparable functionality

v vV

Seamless switch from pre-silicon development to real HW
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Evolution of GTM Debugging

Customer understanding

12

Focus on MCS code

C and assembler

Breakpoints, single stepping
Access to variables (read/write)

Access to registers (read/write)

GTM (MCS Instruction Set) Simulator

= Debugging of MCS code
= Unlimited breakpoints, single stepping

( OSE=0A

‘ = Unlimited access to memory and registers Technologies

= HW debug support > HW breakpoints
= “Normal” debugging of MCS code now possible
= Breakpoints, single stepping

= Access to memory and registers

= Trace support

=  Trace based post-mortem debugging of executed MCS code

= Data trace

‘ = Signal trace -

= No HW debug support for breakpoints
= No breakpoints, no single stepping

= Suspend / release synchronized with run-control of host cores

= Access to memory and registers
= Trace support

= Trace based post-mortem debugging of executed MCS code

= Data trace
= Signal trace
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UDE® as Frontend for COSIDE®

M Start development in pre-silicon phase

[ Better project partitioning > development of pure GTM functionality
independent from host SoC

M Continued use of the same tooling when switching to real hardware
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Debugging GTM Code

(C) PLS Programmierbare Logik & Systeme GmbH

| =

1s____

Development Tools



