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Universal Debug Engine (UDE)

= Complete toolset to debug, test & trace of deeply embedded systems

= Modular architecture LA -
m Software

. COM based
® Debug environment on PC Control API

= Hardware Universal Access Device Family
= Target access

= Support for different Debug I/F - —— -
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GTM Integration into Debug System
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= Vendor specific

Peripheral 1

Trigger
Set
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General Features of GTM Trace (1)

= MCS trace
= Program trace (fetch trace)
= Data trace (r/w) for RAM accesses
= Parallel trace of single channel / multi channels
= Address compare and triggers for code addresses

= TIM/TOM /ATOM trace
= Two trace channels - trace of two modules in parallel

= ARU data trace

= Two trace channels - trace of two ARU debug channels in parallel
= ARU provides two independent debug channels
= Configuration of ARU read address
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General Features of GTM Trace (2)

= DPLL data trace
= Trace of one DPLL memory module

= TBU trace
= Trace of timestamp of one TBU
= Not available for MPC57xx, SPC57/SPC58 devices

® Parallel trace of GTM and main cores
® Global timestamp
® Cross-triggers for signaling GTM « Cores (e.g. trace start / stop)
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Debugging Use Cases

= Monitoring
= Program execution of MCS channels
= Data transfers (MCS, DPLL RAMs, ARU)
= Module signals
= Debugging MCS execution
= Monitoring program flow
= Debug GTM / core interaction

= Synchronous start/stop GTM together with main cores
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Trace based Debugging

Define a trace/

= Atrace and debug task can be

debug task composed of predefined subtasks

= \WWhat has to be recorded

= When it has to be recorded = Examples:

Run the trace

Analyze the trace
result
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Observe system components
(program flow, data, signals,...)

Initiate actions (enable/disable
trace for code / data /..., count,
use timers, use sequencers, etc.)




Trace based Debugging with UDE

Configuration Library: ~
|Mvanced vl l:l Init TriCore
Memary: 64 KByte «| Timer Prescaler: 1ms

Library Functions:

2.11: Signal combination A Trigger: mid v|  Trigger Watchpt:
2.12: Counter definition . .
2.13: Performance counter definition Synemode: | No Sync  [bEaSrE
2.14: Timer definition

2.15: Signal data value relative chan

= Graphical tool to compose trace g
and debug tasks

= Universal Emulation Configurator (UEC)
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M: Setup signal trace Core Y. [OTGBEM GT ~ SRl slave 2:

Library E MCS;:::SH::S?JS : ~|  Datatrace enabled
= Drag’'n’drop predefined subtasks |

specified address.Emits a signal if there
is an access at program address of State_0

(configblocks) from library to task panel ==~ .

:
&
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[Library: advanced-tricore2.ltq v&.1
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= Analyze trace

® Sequence of executed

: 115344 21 us  0xFO138050 MOVL R2, O=x000002
1: 115344 22 u= 0=CO00036A JEQ d15, 0=z0. 0=xCO00046E Code
1: 19 115344 23 us 0=CO000364 JEQ d15. 0=0. 0=CO00046E
. | HMCS0:Chl
1' gg 115344 24 us 0=CO00046E CALL 0=CO001228 handle_gtm_tasks():
: MOVL CTRG. O=0O0DO2 | HCS0:Chl
1' gg 0=CO001226 MOV . 24 ald, al0 { . Data tranSferS
1: 24 MOYH di5. 0=F01 GTH_AFDO_CH1_BUF _A. .
1: 25
S Parallel t f I i
N araliel trace or severa = Signals of GTM modules
1: 29 115344
: | HMCS0:Chl
T cores and GTM
1: gg 0=CO0040CH LE& al5, [al5] Dx134
1- a4 N=CANNANCA T A Aa14 ra15+1 N=4
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Example: MCS Program Trace

= Triggered program trace
= Trace until MCS channel reaches code address
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Init TriCore S
Memory:  [512KByte | TimerPrescaler [ims v
Trage: e
Syemode: bresk_ ot g
Select GTM as trace source |—> “* Stse - Nons Y]
Core Y: SRl slave 2: ‘Nm \,|
Select MCS module and 5 ms;:“mmfm Data trace snabled o
channel Channel Channel 1~
Emit actions S
Enable program traCe — Actions:  |store GTM trace (observed by Core X) v
and timestamps bcks on
GTM: Signal MCS program address RS
. Signia name:
Stop trace recording L7 Progarm add [ecFo13808C
@ code address
\ Actions on condition @ X
f v | [Mcso_cn1_addr w | then
Actions: |mgger|.race hl |
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Example: GTM Signal Trace

" Trace of GTM signals
TOM_OUT
TIM F_OUT
ATOM_CHx_OUT

= Events based on GTM
signals

11

0:
0:
0:
0:
0:
0:
0:
0:
0:
0:
0:
0:
0:
0:
0:
0:
0:
0:
n.

Tick

5242 .89 us

Address

Data Interpret

TOMO_CHO —» 1

Rt N LR T

J |

Submodule

5242 .96 us

TIMO_CHO —» 1
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GTM: Setup signal trace @ X
: : st S O S
Select signals and filter —> St [ToMR.CHG | odie S [5t7 )
Module B:  [Tim | Module index E] Sensitive bit mask
: i sonal [TIND.CHO_| f Modde B3 [001 ] )= 001 |
Start trace recording |_—~
@ signal rise At o o =
\ F | [rise TOMO_CHO orrise T | then
Actions: |mggqm v
Enable signal t Y o
nable signal trace i
and timestamps ore perbheras/GTH race (bserved by Core X <]+
Actions on condition o X
/ F lise -] [TOMO_CHD ~ | then
Mark rising of events Actons: | Watchpont “TOMO_CHO > 1 v
\ Actions on condition @ X
F lise | [TMo_cCHO | then
Actions:  [Watchpoint "TIM0_CHO -> 1" v
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Init TriCore ¢ X

Example: GTM / Core Interaction = —

Syncmode:  [Sync +| break_outrouting: (Triggerline 1 (defaut)

o ] Enable monitoring of
= Monitoring GTM interrupt GTM and CoreQ | = = SRsove 1 s g

Core Y: SRl slave 2: ‘None V|
= Parallel trace of MCS Select MCS module and

é GTM: Setup MCS trace v X
channel and main core channel ke -
Channel Channel 2 v
= Exact timing of interrupt
Emit actions o X
handling Capture program trace [—> == -
p u p g IstureCoreXPC v
lsture GTMtrace (observed by Core Y) v
T . Signal program address o X
race recording around | 5 s
Core0 interrupt handler oo XPC v = [_gmmot ch2 |
Actions on condition v X
Index | Tick | Addres= | Interpret | Source | Function | Suhmodulel
1: 26034 L. 0xCO00122A4 MOVH d15, 0xF012 GTM_AFDO_CH1_BUF_ACC = GTM_AF...handle gtn_tasks o v | [fse_gtm_mos0_ch2 + | then
1 26035 L. 0=CO00122E  ADDI di5, di5, —0x7F70 handle_gtn_tasks O
1 26036 .. 0xC0001232 MOVH d2, 0xF012 handle_gtn_tasks " [ggertrace h
o : JLI_
1: 26037 981.98 us 0xC0001236 ADDI d2, d2, —0x7F80 handle_gtn_tasks
1 26038 . 0=CO001234 MOV A al5. d2 handle gtm_tasks
1: 26039 BE2N07NESY MOVL CTRG. Oz000001 i . HCSOD:Ch2
1: 26040 BE2N09TGSY ADDL RO, Ox0OODOL Rise lRQ . HMCSD:Ch2
1: 26041 BE2NIITGSY . HCSO:Ch2
1: 26042 BE2NIITESY . HMCSD:Ch2
1: 26043 981.99 us 0xC000123C LD.W d2, [al5] 0x0 handle_gtn_tasks
1 26044 982.19 us 0=xCO00123E Interrupt: MOV A4 215 tasks
1: 26045 MCS0:Ch2
i —0.05 us betvesn #26044 and #26046 |nterl’Upt @ Core0 N
1: - 0=C00040C2  HOVH.& =215, 0=D000
1 ze048 L. 0=CO0040CE LEA al5, [al5] Oz134
1: 26049 982.26 us 0=CO0040CE LD.A ald, [al5+] Oxd
1 26050 L. 0xCO0040CC LD.W d4, [alS]
1: 26051 982.28 us 0=COO0D40CE CALLI ald .
L. 26050 982.29 us OxFOL1380CO  MOS Begin of IRQ handler MCS0:Ch2
1 26053 982 31 u=s Trigger
1 26054 982 .30 us 0xCOOOD478 MOV AA ald4, alld i izr gtm_mcs0_ch?
1 26055 . 0=zCO000D474 SUB.A al0, 0=8 isr_gtmn_mcs0_ch2
1: 26056 L. 0=CO00047C ST.W [ald] —0O=xd, dd isr_gtm_mcs0_ch2
1: 26057 982.31 us 0xCO000480 MOVH di5, 0x=D0OO0O if (done) isr gtm_mcs0_ch2
1 26058 L. 0=CO000484 ADDI di5, di5. O=0 isr_gtm_mcs0_ch2
1: 26053 982,32 us 0xF01380C4 WURM R1. STRG. Ox000OL [ HCSO:Ch2
1: 26060 982.32 us 0xCO000488 MOV.4 alS, dis isr_gtm_mcs0_ch2
1: 26061 982.33 us 0x=CO00048% LD.W di5, [al5] Ox0 isr gtm_mcs0_ch2
1 PENRD Qa2 A e N=CANNNA 87 T7 A1C M= ANNARM RS T L I e L )
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Run-Mode Debugging — Current State

Based on GTM-IP Debug feature set
= Suspend hole GTM

= Synchronous stop/start together =
with main cores
= Configurable
" |ndepend
= Selected cores
= All cores
Multi-Core Run Centrol Manager
= geg;’i::::n Control  MCU Fun Contral Group Member
E| Run Control Group Core2 Awvailable Debugger LIE:sel:Il D"Eh;gser ;
Contrallo Corel
 Enable Run-Control Groupis] EonnoleB 6
- Delete Rnn-GontroIGrou';b‘ \
«
|
0K Cancel Apply Help
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= Access to GTM registers
Core registers (Registers of MCSx_CHz)

MCS: 1 Channel: 1 O r x
GPR | CcTRG {STRG|
Name I Value Name I Value
RO 0=x00000002 PC 0=F7CA0070
R1 0=x00179FCE CTRL 0=00000401
R2 0x00000002 PCNT T x00000000
R3 0x00000000  [SAT V]
R4 0x00000000  [CWT []
RS 0x00000000  [CAT [
R6 0x00000000 [N [
R7 0x00000000 [V ]
CTRG 0x00000000 |2 [
STRG 0x00000000  [CY [
MCA [
ERR [
IRO []
EN v
ACB 0=x00000001
ACB4 [
ACB3 [
ACB2 [
ACB1 [
ACBO v
Module registers
SFR Viewl o 7 x
Name | Value | B field | Value
= cm GTM_TIMO_INP_VAL 0+00000000 | TIM_IN 0x00
F_IN 0400
F_OUT 0x00
= cm GTM_TIMO_CHO_CNT 0x006B4.__ | CNT 0x6B4D29
= cm GTM_MCSO_CHO_PC 000000044 | PC 0x0044
= cm GTM_ARU_DATA_L 000000000 | DATA 0+00000000
= cm GTM_ARL_DATA_H 000000000 | DATA 000000000
= cm GTM_ARU_DBG_DATADH | 0x01123456 | DATA 0401123456
= cm GTM_ARU_DBG_DATAD L | OWDICOTFCE | DATA 0x01COTFCE
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Outlook GTM Run-Mode Debuggin

14

Integration of Debug functionality into GTM-IP
N Expected features for MCS code debugging

= Breakpoints
= Single stepping

Availability of C-Compilers (e.g. HighTec)

N C-Source code debugging

DFaBUSSE

Target Manager o 3 x
R TergetManager
&I Targetd
& Controllerd
@ Cored
4 Corel
@ Core2
B Core3
i) Cored
@ Cores
~AQ GTM
@
& Memory
B4 miniMcds
% MedsTrace

File Edit Debug Show Views Tools Config Window Macro  Help

W %@ e om0 0N R RS D [ @ L i |
EAENDAErF DN ERROO BT O BR R E , GO6 A s WX S @6 e 1 G st

6 By @

AERIREO0EN) [ Tncbenoc | [ code | code T ox

for () "

7 Periodically increment channel counter
some_delay(DELAY) ;
++mes_ent[0]:

47 Signal CHO IRQ
__==t_STA(_get_STa() | MCS_SFR_STA_IRQO_MASK):

return 0;

e
</ Channel 1 main

1342, 13v2. 18z 1EM2. 1Ez. 1812 1%

35600 35610 36620 36630 35640 35650 35660 35670 35680 35

1

120 ME1z. 1@z 13

int mes_main_chl{void)

Name

Valug Bit field

[ value

5 = GTM_TOMO_CHO_STAT

0x00000000 | OL

0x0

M77 Warning
<

Ready

> <

ic'r ) = oo GTM_FIFOO_CHO_STATUS | 0400000008 | UF_WM | xl [Filllevel >= upper wale
s/ Wait for CHO counter increment LOW WM | 040 (Fill level > lower water
if (mes_cnt[l] == mes_ent[0]1) FULL 00 [Fill level < FIFOGL_CH[4
{ EMPTY | 00 {Fill lovel > 0
:imégczi?ﬁl; CH1 counter 5 o GTM_FIFOO_CH1_STATUS | 0x0D0000008 | UF_wh | 01 [Fill level >= upper wate
— : LOW_WM | 0 Fill lovel > lower waten
+/ Signal CH1 IRQ FULL 00 (Fill level < FIFO[iL|
__set STA(__get_STA() | MCS_SFR_STA_IRQ_MASK): EMPTY | 0l Fill lovel > 0
¥ = o GTM_BAC_SAC_O_ADDA | 0«00000TFE | BAC_MO.. | 0x0 [Consistency Made [DC
3 ADDR OxIFE
™ o GTM_BAC_SAC_O_DEST | 000000000
return 0; = om GTM_BRC_SAC_1_ADDR | D«DDOOOTFE | BRC_MO... | 0x0 [Consistency Mode (DT
Target Hanager [ ? ADDR x1FE
orel | « g v & rem ATM RRC SRC 1 MFST | AunnnAnnnm
Messages O B X Progres
1 [ Type [ Tine | Sourcs Message A | Task Progress
@74 Info 13.05:43 Corel: :UDEMentool DFLl: Sector table updated
¥ 75 Success 13:05:43 Corel: : UDEDebu Connection to TC39xhk targst sstablished: TriCore |
# 76 Success 13:05:43 GTH: : UDED=bugS Connection to TC39xh target sstablished: GTH, ID:
13:05:45 GTH: : ArchSrv unable to reread the instruction pointer while sety

& |
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