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Training AURIX Tracing

Version 06-Jun-2024

History

31-Aug-22 The MCDS command group and the MCDS.state window have been fully redesigned. Parts

of this training are therefore outdated. This applies to the TriCore AURIX TC2x, TC3x and
TC4x.

15-Feb-13 Initial version.
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Basic Knowledge

Protocol Description

The MCDS (Multi Core Debug Solution) included in the ED device allows to generate trace information.

The following message types are generated:

. Instruction Pointer Call Messages (ptrace)

Instruction Pointer Call Messages are generated for all taken direct and indirect branches,
interrupts and traps. They include:

- take-off address (branch source address)
- landing address (branch destination address)
- number of bytes executed since the last Instruction Pointer Call Message

- source-ID information
(the AURIX can generate Instruction Pointer Call Messages for up to 2 cores)

i) BuTrace.List EI@
(& setup...|[ 13 Goto... || #3Find... || P chart || Bl Profile || EEMIPS |[% More|[X Lesg
record run |address cycle |data symbol i
688 for (1 =0 ; 1 <= SIZE ; 1++ ) s
mov16 d0, #0x0 =
688 for (1 =0; 1 <= SIZE ; i++ ) i
jl6 0x70001446 a
-00000043 P:70001446 ptrace “Wtriboard-tc275_sieve_intmem'\taskc'sieve+0x5C
688 for (1 =0; i <= SIZE ; i++ )
£ movl6 d15,#0x12
688 for (1 =0; i <= SIZE ; i++ )
jge d15,d0, 0x7000140C
-00000041 P:7000140C ptrace “triboard-tc275_sieve_intmem‘\taskc'sieve+0x22
690 " if ( flags[ i 1)
£ movh. a als,#0x7000 -
J 4 m 3

Support for the Continuous Compact Function Trace (CFT) is currently under construction.

For some trace analysis features (e.g. nesting function run-time analysis) it might be beneficial to
differentiate between taken branches and interrupts/traps.
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Auto-detection of Interrupt Vector Table (default)

TRACE32 reads the contents of the BIV (Interrupt Vector Table Pointer) register and regards the following
address space as interrupt vector table:

J BIV[0]==0: <contents_of_biv>++(255. * 32. byte)
. BIV[O]==1: <contents_of_biv>++(255. * 16. byte)

If the landing address (branch destination address) of an Instruction Pointer Call Messages is the
address of an interrupt vector, TRACES32 indicates an interrupt in the trace recording.

=7 BuTrace.List EI@
(& setup...|[ 13 Goto... || #3Find... || i chart || B Profile || Bl MIPS |[# More|[X Lesd
record run |address cycle |data symbol busmaster ti.back |
0 - jne 2,#0x0,0xA0006D36 -
H+00023580 8 [ El,'iAOOOGD?G race 0.000us [z
ca Jx Al =
+00023583 |0 [ P:A0006A24 pira 0.030us ~
0 movh. a als,#0x9000 -
+00023587 |0 P:A0006A24 0.070us
400023590 |0 ’V _ P:AQOFOO040 \\APP\0Os_Vector'__text_inttab0_intvec_002 0.230us
—+ interrupt %
Example
[ B:Register.view EI@
I ) 0 A 0 sSP+ 00000000 .
A e[ 1F 0 +04 00000000
SV 1 il 0 +0& 00000000
AV R i DOOOFFOO FO000478 +0C 00000000
SAV. _ D4 1 80000DF4 +10 00000000 |=
PRS 0 )5 0 A5 9000006C +14 00000000
10 2 5 A6 FO062800 +1& 00000000
15 I 1F A7 AFFFCE3A +1C 00000000
Gl G 800080D1 A8 0 20 00000000
COE: G 0 A9 0 24 00000000
cDC 2 77 Al0 70014000 00000000
80008001 All  AQOOGD3A C 00000000
1E I 28EA Al2 F&001000 00000000
CCPN O 4 Al3 0 L 00000000
PIPN 7000 Al4 FO060000 38 00000000
00062768 AlS 90000000 C 00000000
0B82 PC AQ00BA2C t0 00000000
003DO3FE ISP 0100 L 00000000
000DO3FD ICR 00028000 L5 00000000
000D0O000  BIV [ADOF 0000 C 00000000
BTV AOOFE000 00000000
t 00000000 -~
4 I3

BIV == 0xa00f0000 results in an Interrupt Vector Table within the following address range:
0xa00f0000++0x1fdf

Further options for the exception decoding are described in “Exception Decoding” (mcds_user.pdf).
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Auto-detection of Trap Vector Table (default)

TRACE32 reads the contents of the BTV (Trap Vector Table Pointer) register and regards the following
address space as trap vector table:

J <contents_of_btv>++(8. * 32. Byte)

If the landing address (branch destination address) of an Instruction Pointer Call Messages is a trap
vector TRACE32 indicates a trap in the trace recording.

Further options for the trap decoding are described in “Exception Decoding” (mcds_user.pdf).
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. Instruction Pointer Messages (ptrace)

Instruction Pointer Messages can be generated between the branches if required.

BuTraceList
(& setup... | 1 Goto... || FiFind... || fuichart |[ BProfile || BEMPS | # More || XLess |
record |run |address lcycle  |data |symbo Ly
-00000026 P:701012FA ptrace “triboard-tc275_sieve_intmemitaskcisieve+OxIA ~
jge d15,d0,0x701012E6 d15,1,0x701012E6 =]
-00000022 P:701012E6 ptrace “Wtriboard-tc275_sieve_intmem‘taskc'sieve+0x6
t movh. a als,#0x7000 i
Tea als5, [al5]0x6C =
addsc.a  al5,al5,d0,#0x0 5,1, #0
-00000019 P:701012F2 ptrace “M\triboard-tc275_sieve_intmem‘taskc'sieve+0x12
| , #0x
stl6. b al5[0x0,d15
-00000017 P:701012F6 ptrace “Wtriboard-tc275_sieve_intmem‘\taskc'sieve+0x16
addl6 do, #0x1 1,#1
movl6 d15,#0x12 -
-00000015 P:701012FA ptrace ‘“\triboard-tc275_sieve_intmem\taskc'sieve+0x1A (u
jge d15,d0,0x701012E6 0x701012E6 -
“ m ik
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. Write Data Trace Messages
Write Data Trace Messages can be generated for
- core write accesses

- transactions on the bus system

They include:
- data write address
- data write value

- source-ID information

Source-ID information: Write Data Trace Messages can be generated by up to 2 cores, by the
SPB (System Peripheral Bus) and by the SRI (Shared Resource Interconnect)

£ BuTraceList =R
& setup...|| 13 Goto... || FAFind... || M Chart ] E Profile E MIPS % More|[ I Less
record run address cycle busmaster ti.back |
3 d15,#0x5, Ox OOOOD 2 -
00005528 P:70000D52 |*r’” \\triboard-tc275_sieve_intmem\taskc\func2+0x22 0.100us =
196 mstaticl += regvar®autovar; B
F1dl6.w do, [alO] 0x0 %
196 mstaticl += regvar®autovar; S
Id.w d1,0x70000030
196 mstaticl += regvar®autovar; B
madd d0,dl,d15,d0
st.w 0x70000030,d0
195 for { regvar = 0; regvar < 5 ; regvar++ )
add16 d15,#0x1
195 for { regvar = 0; regvar < 5 ; regvar++ )
jit d15,#0x5, OX*OOOOD*Z
~00005524 D:70000030 wr-data O06AEFCBA \\tr‘\buard tc275_sieve_intmem\taskc\mstaticl 0.120us
00005516 P:70000D52 ptrace \\triboard-tc275_sieve ‘mtmem\taskc\w‘unc2+0x22 0.080us
mstaticl += regvar®autovar;
F1dl6.w do, [alO] 0x0
I‘BGJ mstaticl += regvar®autovar; -
f] »

Write Data Trace Message generated by a core write access

Currently write cycles can not be assigned to its executing instruction. This is why wr-data is
printed in red.

; BusMaster indicates the source of the bus transaction
Trace.List DEFault BusMaster

i BuTrace.List EI@
(& setup...|[ 13 Goto... || #3Find... || P chart || B Profile || EEMIPS |[# More|[X Lesg
record run |address cycle |data symbol busmaster ti.back i
TO0000000 D:F8B3FEDN8 wr-sri 5000003A CPUO DMI E
+00000013 D:F883FDO0 rd-sri 00000005 CPUO DMI 0.420us ~
[

Write Data Trace Message generated by SRI transfer
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. Read Data Trace Messages
Read Data Trace Messages can be generated for
- core read accesses

- transactions on the bus system

They include:
- data read address
- data read value (transactions on the bus system only)

- source-ID information

Source-ID information: Read Data Trace Messages can be generated by up to 2 cores, by the
SPB (System Peripheral Bus) and by the SRI (Shared Resource Interconnect)

i BrTrace List [o|[E =k
(& setup... || ¥ Goto... || #Find... || M chart || B Profile || BMIPS |[4 More|[X Lesd
record run |address cycle |data symbol busmaster 1. back i
Td.w TS 0x70000090 .
extr di5,d15,0x0,#0x8 5
- auto char autovar; char stack variable * N
register char regvar; char register variable * &
210 autovar = regvar = mstaticl;
stl6.b [a10]0x0,d15
211 autovar++;
addl6 d15,#0x1
stl6.b [a10]0x0,d15
213 funclc( &autovar J; * to force autovar as stack-scope *
Tea a4, [a10]0x0
call 0x70000D26
400000196 D:70000030 rd-data \\triboard-tc275_sieve_intmem\taskc\mstaticl 0.120us
+00000204 _ P:70000D26 ptrace \\triboard-tc275_sieve_ mtmem\taskc\funclc 0.220us
J P 3

Read Data Trace Message generated by a core read access (data read address only)

Currently read cycles can not be assigned to its executing instruction. This is why rd-data is
printed in red.

; BusMaster indicates the source of the bus transaction
Trace.List DEFault BusMaster

i BuTrace.List EI@
(& setup...|[ 3 Goto... || #3Find... || A chart | Bl Profile || B MIPS ||vMore||A Lesd
record run |address cycle |data symbol busmaster ti.back i
TO0000000 D:F8B3FEDN8 wr-sri 5000003A CPUO DMI E
+00000013 D:F883FDO0 rd-sri 00000005 CPUO DMI 0.420us ~
[

Read Data Trace Message generated by SRI transfer (data read address and data read value)
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. Timestamp Messages

The MCDS trace infrastructure generates trace messages that provide the number of MCDS

clocks needed by a set of instructions. If the MCDS clock is known, TRACE32 calculates time out
of this information.

£ BuTrace List fol E s
(& setup... | 4 Goto... || #3 Find... || vl Chart || Bl Profile || B MIPS |[# More| X Lesg
record [run [address cycle [data symbol busmaster ti.back |
Fi 15,#0x5,0x70000D52 -
-00005528 p:70000D52 p e ‘\\triboard-tc275_sieve_intmem\taskc\func2+0x22 0.100us Q1=
196 mstaticl += regvar#autovar; -
c 1di6.w do, [a10]0x0 T
196 mstaticl += regvar#autovar; =
Td.w d1,0x70000030 r
196 mstaticl += regvar#autovar; B
madd do,d1,d15,d0
st.w 0x70000030,d0
195 for ( regvar = 0; regvar < 5 ; regvar++ )
addle d15,#0x1
195 for ( regvar = 0; regvar < 5 ; regvar++ )
jlt 5,#0x5,0x70000D52
-00005524 D:70000030 wr-data 06AGFCBA \\triboard-tc275_sieve_intmem\taskc\mstaticl 0.120us
-00005516 p:70000D52 p e ‘\triboard-tc275_sieve_intmem\taskc\func2+0x22 0.080us
mstaticl += regvar#autovar;
= Tdie.w do, [a10]0x0
196 mstaticl += regvar#autovar; e
« »

Timestamp calculated out of the ticks (number of MCDS clocks) needed

by a set of instructions
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Source for the Recorded Trace Information

Onchip Trace Buffer (EMEM)

If TRACE32 is started

. when a TriCore debugger is connected

. and if the debug communication to an AURIX ED device is established

the source for the trace information is the so-called Onchip trace (Trace.METHOD Onchip).

Trace | Peff Cov Window He
) Configuration... |
B CTS Settings... s & B:Trace EI@
MCDS Settings... METHOD
i’ Analyzer ( CAnalyzer @ Onchip © ART ) LOGGER () SNOOPer ) FDX D LA
i (= ' Integrator ' Probe IProbe
= Timing 4 )
¥ Chart ’
state used ACCESS TDelay
ESavetracedata ") DISable auto - 0. m
E:ELoad reference data ... @ OFF 0. 0% - W
Reset ) Arm SIZE CLOCK %3 BMC
_) TRIGGER 1.0MB 100.0MHz
") break
Mode
commands @ Fifo
RESet Stack
& Init Leash
& SnapShot
] List [V sLave
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Please be aware that tracing with the Onchip trace requires an TriCore-MCDS license in the debug cable.

This can be checked as follows:

[Fee]

7 @i

ﬁ TRACE32 PowerView User Manual
ﬁ Processor Architecture Manual

ﬁ Debugger User Guide

o] MCDS User Guide

ﬁ MCDS Trigger Programming

ﬁTraining Manuals L4

$3 Demo Scripts
& Welcome to TRACE32

Lauterbach Homepage
Support L4

About TRACE32...

/A B:VERSION [F=5 Eol 55
TRACE32 PowerView for TriCore ik
MICROPROCESSOR DEVELOPMENT SYSTEM
Copyright (c) 1989-2013 Lauterbach GmbH
Software: Interim Build (32-bit)

Software Version: S.2013.03.000043401
Build: 43401. 03/2013

License:

Cable: TriCore  (TriCore TriCore-MCDS MULTICORE)  12/2013

Hardware: PowerDebug USB 2.0
Debug Cable: 11050145080 OCDS Bi-Dir Debug Cable (Whisker)
Environment: Windows 7
SYS: C:\T32_TriCore
TMP: C:\Users\amartin\AppData\Local\Temp

CONFIG: C:\Users\amartin\AppData\L....\andT32_1000028.t32
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The setting Trace.METHOD Onchip has the following impacts:

1. Trace is an alias for Onchip.

Trace.List ; Trace.List means
; Onchip.List
Trace.Mode Fifo ; Trace.Mode Fifo means
; Onchip.Mode Fifo

All commands from the Trace menu apply to the trace information stored in the Onchip trace
buffer.

| Trace| Perf Cov Window Hel
& Configuration... i
B CTS Settings...

MCDS Settings...

Trigger Definition L4

= Timing L4

All
fuf Chart b 2 Tracking with Source

& List Context Tracking Syst
g Save trace data ... @ =t en EE A A
E Load reference data ...

Reset

All Trace commands from the Perf menu apply to the trace information stored in the Onchip trace
buffer.

Cov Window Help
* Perf Configuration...
E| Perf List
E| Perf List Dynamic
Distribution L4
Duration Ato B L4
3

Prepare

E Show as Tree

E Show Detailed Tree
Reset @ Show asTiwing
{F] Show Mesting

Distance trace records

©1989-2024 Lauterbach
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4. Display Trace in the Variable pull-down applies to the trace information stored in the Onchip

trace buffer.

= [BuList] == 5
| Mistep || Wover || dNext |[#Retun | @up || »Go || M reak | #Fmode | Find: taskce
addr/1ine |code label mnemgn'ic comment |
696 ; {@EFEl k 1 = FALSE: .
P:70001436 |F334 st16.b [a]k_S 0§  Variable
697 +=| -
P:70001438 |F142 @A.ddt.oWa.tcthdow
694 { ff} View in Window
P:7000143A |30012038 d3,#0x] = set Value...
694 whiTe ( k <=| o> Yale
P:7000143E |7FF5137F d3,d1, (68 Medify Value..
} | ¥ GoTill v
699 anzahl++; ;aa knoint
P:70001442 [12C2 add16 d2, #0x] S Breakpoint..
| Bl Advanced Breakpoint 4
688 for (1i=0; 14 <= I ;
P:70001444 |10c2 2ddi6 @) Breakpoints ’
Display Memaory L
P-?OOOJ_EEE o for (i=0; j'_l§= 51251;5 i Display Trace 2 §9 Find Al
: G oy j‘j Grep in Sourcefiles #u State Chart |
688 for (i=0 <= SIZE ; i+  other ’ m
P:70001448 |TFE20FTF d15,d0; = - ] -
fHDraw
1+ | i | b
5. TRACERS2 is advised to use the trace information stored to the Onchip trace buffer as source for

the trace evaluations for the following command groups:

COVerage.<sub_cmd>
ISTAT.<sub_cmad>
MIPS.<sub_cmd>
BMC.<sub_cmd>

Trace-based code coverage
Detailed instruction analysis
MIPS analysis

Synthesize instruction flow with recorded benchmark counter
information

©1989-2024 Lauterbach
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Trace Buffer in TRACE32 PowerTrace

If TRACE32 is started
o when a PowerTrace hardware and a PREPROCESSOR SERIAL is connected

the source for the trace information is the so-called Analyzer (Trace. METHOD Analyzer).

Trace | Perf Cov Window He

B CTS Settings...

MCDS Settings...
»
E List 4
= Timing L4 I
ful Chart v
*:Trace EI@
g Save trace data ...
E Load reference data ... 4 ETHOD . . . . . .
@ Analyzer * CAnalyzer © Onchip @ ART ) LOGGER () SNOOPer () FDX @A
et Integrator () Probe IProbe
(©) DISable auto - 0.
@ OFF o L | ey .
) Arm g — | — CLoCK ————— - S
() trigger 1610612736. . =
.:.break - -1 = — - —
Mode - Mode -
commands —— @ Fifo BusTrace B - -
© Stack ) ClockTrace
) Leash @ FlowTrace
© STREAM PCP
A i FIPE -
AutoArm RTS Prestore
[C] AutoInit —— | VIsLave
[T] selfarm =
The setting Trace.METHOD Analyzer has the following impacts:
1. Trace is an alias for Analyzer.
Trace.List ; Trace.List means
; Analyzer.List
Trace.Mode Fifo ; Trace.Mode Fifo means

; Analyzer.Mode Fifo
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2. All commands from the Trace menu apply to the trace information stored in the trace memory of
the PowerTrace hardware (Analyzer).
[Tlace] Perff Cov Window Hel
& Configuration... i
B CTS Settings...
MCDS Settings...
Trigger Definition
= Timing L4
fuf Chart b 2 Tracking with Source
g Save trace data . & List Context Tracking System
E Load reference data ...
Reset
3. All Trace commands from the Perf menu apply to the trace information stored in the trace
memory of the PowerTrace hardware (Analyzer).
Cov Window Help
* Perf Configuration...
£ Perf List
E| Perf List Dynamic
Distribution 4
Duration Ato B 4 Show as Tree
Distance trace records 4 Eshow Detailed Tree
Reset @ Show as Timing
{F] Show Mesting
4. Display Trace in the Variable pull-down applies to the trace information stored in the trace
memory of the PowerTrace hardware (Analyzer).
=] [BaList] E
[ Mstep || Mover || dnext [ Return | @ up || »Go | I Break |[ ¥ mode | Find: taske.c
addr/1ine |code 1abel mremonic |comment Loy
696 @EFEL k 1 = FALSE: .
P:70001436 |F334 stl6.b [a15]0]  variable
697 e :
P:70001438 |F142 add16  d1,d15|8d|Addto Watch Window
694 while é k <= &af View in Window
P:7000143A [30012036 mov 3, #0x] g5 set Value...
694 while ( k <= :
P:7000143E |7FF5137F jge d3,d1, (63 Medify Value...
99 . + GoTill 3
anzanl++; .
P:70001442 [122 add16 (2" #0 & Breakpoint..
@ Advanced Breakpoint L4
688 for (1 =0; 1 <= SIZE ; i+ -
P:70001444 |10c2 lddie - do’ #0x] @l Breakpoints '
Display Memaory L4
688 for (1 =0; i <= SIZE ; i+ 4% Find Al
P:70001446 |12DA movl6 di5,#0 S o State Chart @
688 for (1 =03 i <= SIZE ; i+{ other ’ m
P:70001448 |[7FE20F7F jge d15, A0 eveemm—— o] Draw -
<] 1 +
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5. TRACE32 is advised to use the trace information recorded to the trace memory of the
PowerTrace hardware (Analyzer) as source for the trace evaluations for the following command

groups:

COVerage.<sub_cm>
ISTAT.<sub_cmad>
MIPS.<sub_cmad>
BMC.<sub_cmad>

Trace-based code coverage
Detailed instruction analysis
MIPS analysis

Synthesize instruction flow with recorded benchmark counter
information

©1989-2024 Lauterbach
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Trace Configuration within TRACE32

Onchip Trace Configuration

Steps

Using the onchip trace might require the following setup:
1. Specify the size of the onchip trace buffer.

2. Enable Timestamp Messages (chip timestamp).

1. Specify the size of the onchip trace buffer

TRACES32 will use the complete available emulation memory (EMEM) provided by the ED device as
onchip trace buffer if not specified otherwise.

If you want to use part of the emulation memory for other purposes e.g. calibration this has to be configured
before the communication between the debugger and the core(s) is established by SYStem.Up.

The following commands are available to specify the size of the onchip trace buffer.

MCDS.TraceBuffer SIZE <size> Specify the trace buffer <size>.

MCDS.TraceBuffer UpperGAP <size> Specify <size> of upper gap in EMEM that can
not be used as onchip trace buffer.

MCDS.TraceBuffer LowerGAP <size> Specify <size> of lower gap in EMEM that can
not be used as onchip trace buffer.

If a third-party tool or the application has already allocated its part of the EMEM, the following command can
detect which part of the EMEM can be used as trace buffer. Please be aware that the result of
MCDS.TraceBuffer DETECT always requires a sanity check.

I MCDS.TraceBuffer DETECT Auto-detect EMEM configuration
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The following 5 uses cases will show you how the size of the onchip trace buffer is configured.

Use case 1: First calibration memory then trace buffer

E.g. tile 0 and 1 are used by the calibration tool, the rest of the EMEM can be used as onchip trace buffer.

Onchip trace buffer

MCDS.TraceBuffer SIZE 896 .KB

1024 KByte EMEM
64 KByte per tile

; size of trace buffer
; 1024 KByte - (2 * 64 KByte)

; the lower gap is automatically
; calculated by TRACE32

&2 B:MCDS
MCDS SOURCE
1 OFF CpuMux0
@ ON [¥] Program
[CIReadAddr
RESet [Tl writeAddr
CLEAR [CJwriteData
FTMode
£ INFO FlowTrace -
# Register Sae
[TriCoreU ']
3 CLOCK
TraceBuffer
) BMC
ARRAY
.
@ TCM
XTM
TimeStamp
@ OFF
_ DETECT.
)V ON

[E=H =R )

CpuMuxl SFB SRI

Program [C1ReadAddr 1 2

ReadAddr [[IReadData [CIReadAddr [ ReadAddr

writeAddr | | [l WriteAddr [JReadData [IReadata

WriteData [l WriteData [ClwriteAddr [ClwriteAddr
PTMode [l writeData [l writeData

SLAVE SLAVE
Core [cPuremr ~|||[cPuo  ~
[vone  ~
POrtSIZE

UpperGAP 1Lane
0.8 POrtSPEED
SIZE 2500Mbps
896.0KB
LowerGAP
128.0KB
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Use case 2: First trace buffer then calibration memory

E.g. tile 13 to 15 are used by the calibration tool, the rest of the EMEM can be used as onchip trace buffer.

Onchip trace buffer

13 14

15

MCDS.TraceBuffer UpperGAP 192 .KB

1024 KByte EMEM
64 KByte per tile

; size of upper gap

; 3 * 64 KByte

; the size of the onchip trace
; buffer is automatically
; calculated by TRACE32

& B:MCDS
MCDS SOURCE
I OFF CpuMux0 CpuMuxl
@ oN Program Program
[C1ReadAddr ReadAddr
RESet [Clwriteaddr WriteAddr
CLEAR [ClwriteData WriteData
ey | piE
% INFO FlowTrace ~ lowT
" Register Core Core
Tricoren ~|| | [vonE  ~
3 CLOCK
TraceBuffer
& BMC
ARRAY UpperGAP
.
@ TCM 192.0KB
XTM SIZE
TimeStamp
_ 832.0KB
© OFF
_ DETECT LowerGAP
_ ON 0B

SPB
[[] ReadAddr
[[]ReadData

[ClwriteAddr
[ClwriteData

PortSIZE
1Lane
PortSPEED
2500Mbps

fell-e=s
SRI

1 2

[[] ReadAddr [[] ReadAddr
[[]ReadData [[]ReadData
[ClwriteAddr [ClwriteAddr
[ClwriteData [ClwriteData

SLAVE SLAVE

[cpuremr ~|||[cPuo  ~
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Use case 3: Calibration memory in the middle of EMEM, trace buffer after the calibration memory

E.g. tile 4 and 5 are used by the calibration tool, the rest of the EMEM can be used as onchip trace buffer.

Since the trace buffer has to be mapped continuously tile 0-3 can not be used.

4 5
: 1024 KB EMEM
Onchip trace buffer 0 yte EV
64 KByte per tile
MCDS.TraceBuffer SIZE 640.KB ; size of trace buffer
; 1024 KByte - (6 * 64 KByte)
; the lower gap is automatically
; calculated by TRACE32
& B:MCDs = | EoE5
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFPB SRI
@ 0N Program Program [C]ReadAddr 1 2
[[] ReadAddr ReadAddr [ ReadData [CIReadAddr [CIReadAddr
[l writeAddr Writeaddr | | [C] writeAddr [JReadData [JReadData
[ writeData WriteData | | [] WriteData [ClwriteAddr | | [ writeAddr
FTMode PTMode [ writeData [ writeData
I
FlowTrace F SLAVE SLAVE
Core Core [ceurem ~] | [cruo b
[tricoren ||| [vone  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B PortSPEED
) XTM SIZE 2500Mbps
TimeStamp
) 640.0KB
@ OFF
i 384.0KB
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Use case 4: Calibration memory in the middle of EMEM, trace buffer before the calibration memory

E.g. tile 10 and 11 are used by the calibration tool, the rest of the EMEM can be used as onchip trace buffer.
Since the trace buffer has to be mapped continuously tile 12 to 15 can not be used.

. 10 11
Onchip trace buffer 1024 KByte EMEM
64 KByte per tile
MCDS.TraceBuffer UpperGAP 384 .KB ; size of upper gap
; 6 * 64 KByte
; the size of the onchip trace
; buffer is automatically
; calculated by TRACE32
& B:MCDS folle ==
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFPB SRI
@ ON Program Program [[] ReadAddr 1 2
[[] ReadAddr ReadAddr [ ReadData [CIReadAddr [CIReadAddr
[] writeAddr writeaddr | | [ WriteAddr [IReaddata | | [ReadData
[Cl writeData WriteData [Cl writeData [ClwriteAddr | | [ writeAddr
PTMode PTMode [ writeData [ writeData
I
FowTrace = | | | [FlowTrac SEVE SEVE
Core Core (curpmr ~ | [cpuo b
Tricoren || | [vonE  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 384.0KB PortSPEED
) XTM SIZE 2500Mbps
TimeStamp
) 640.0KB
@ OFF
“ION o
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Use case 5: First calibration memory then trace buffer then application memory

E.g. tile 0 and 1 are used by the calibration tool, tile 13 to 15 are used by the application. The rest of the

EMEM can be used as onchip trace buffer.

Onchip trace buffer

13

14 15

MCDS.TraceBuffer SIZE 704.KB ; size of trace buffer
; 1024 KByte - (5 * 64 KByte)
MCDS.TraceBuffer LowerGAP 128.KB ; size of the lower gap
; 2 * 64 KByte
& B:MCDS f=lle =S
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB SRI
) Program Program [C1ReadAddr 1 2
@ 0N
[[] ReadAddr ReadAddr [ ReadData [CIReadAddr [[IReadAddr
[ writeAddr writeaddr | | [ writeAddr [IReaddata | | [JReadData
[ClwriteData WriteData [ClwriteData [ClwriteAddr | | [ writeAddr
PTMode PTMode [ writeData [ writeData
I
FowTrace =] | | |FlowTrace SLAVE SLAVE
Core Core [CPUl '] [CPUU b
[Tricoren ||| [vone  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 192.0KB PortSPEED
) XTM SIZE 2500Mbps
TimeStamp
) 704.0KB
@ OFF
- 128.0KB

1024 KByte EMEM
64 KByte per tile
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2. Enable MCDS timestamp messages

The Timestamp Messages are disabled by default.
Enabling the time information requires the following steps:

2.1. Inform TRACE32 about the system clocks (mainly oscillator clock frequency) and enable all
derived calculations. One of the derived calculations is f(meds). Since Timestamp Messages provide
the number of MCDS clocks needed by a set of executed instructions 1/f(mcds) can be used to
calculate time information.

2.2. Enable Timestamp Messages.

NOTE: Please be aware that there a constraints for the CPU clock, the Backbone Bus
clock and the MCDS clock. For details refer to your AURIX manual.

A more complex configuration is required if you use a free-running clock.
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2.1. Inform TRACE32 about the system clocks (mainly oscillator clock frequency) and enable all
derived calculations.

I CLOCK:.state Display the system clocks configuration/calculation window.
4 B:CLOCK state = ===
CLOCK
® OFF SOURCE | UpScCaling SYStem PERipheral Trace
oN 0SCillator VCOBase
20.0MHz 150.0MHz
RESet
ngister BACKUP VCOBaseERAY
W 100.0MHz 200.0MHz
& BMC
CLOCK.OSCillator <frequency> Specify your board oscillator frequency, if it differs from
the default setting.
I CLOCK.ON Declare system clocks as valid.
@ B::CLOCK. state /Trace EI@
CLOCK
© OFF SOURCE | UpScCaling SYStem PERipheral Trace

@ on eec < f(meds) is needed to
f(meds): 50.0MHz calculate time information

[z | | GGE 50.0MHz
reference clock

source: pll

f(refclk): 4.166666MHz

f{timer): disabled

NOTE: The system clock and its derived calculations are valid for all cores in a chip. The
TRACE32 Resource Management ensures that the settings are consistent
between the different TRACES32 instances of an AMP system (joint settings).

Please be aware that calculating the time out of the MCDS clock fails, if the pll change during the trace
recording.
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Please be aware that f(mcds) and f(cpux) can be set via TRACE32 commands, e.g. for the post mortem
trace analysis (PowerTrace only).

MCDS.CLOCK.Frequency.McdsClock <frequency> Specify f(mcds).
Trace.CLOCK <freq> Specify f(cpu).

Trace.CLOCK <freq0> <freq1> ... (SMP tracing only) Specify f(cpu0), f(cpul), f(cpu2).

2.1. Enable Timestamp Messages.

I MCDS.TimeStamp ON Ticks (number of MCDS clock cycles) are enabled.
& Bacos EEn—
MCDS SOURCE
7 OFF CpuMux0 CpuMuxl SFB SRI
@ ON Program Program [[] ReadAddr 1 2
[[] ReadAddr ReadAddr [ ReadData [ ReadAddr [CReadAddr
[C] WriteAddr WriteAddr [C] WriteAddr [CIReadData [[/ReadData
[Cl writeData WriteData [Cl writeData [Cwriteaddr | | [C]writeAddr
PTMode FTMode [ClwriteData [ClwriteData
I
FlowTrace  ~ rac S SLAVE
Core Core (crurpmr ~ | [cPuo b
[tricoren ~|| | [vone  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.8 PortSPEED
- XTM SIZE 2500Mbps
TimeStamp
) 1.0MB
) OFF
: LowerGAP
@ ON o
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Examples

Example 1
SYStem.Up
CLOCK . ON

MCDS.TimeStamp ON

Example 2

SYStem.Up

CLOCK. state

CLOCK.OSCillator 30.MHz

CLOCK.ON

MCDS.TimeStamp ON

use complete emulation memory
(EMEM) provided by ED device as
onchip trace buffer

declare settings of system clocks
as valid

your board oscillator frequency
is 20.MHz

this setting provides f (mcds) to
TRACE32

enable Timestamp Messages
(ticks)

use complete emulation memory
(EMEM) provided by ED device as
onchip trace buffer

display system clocks
configuration and calculation
window

your board oscillator frequency
is 30.MHz

declare settings of system clocks
as valid

this setting provides f (mcds) to
TRACE32

enable Timestamp Messages
(ticks)
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Example 3

MCDS.TraceBuffer SIZE 640.KB

SYStem.Up

7 eee

CLOCK.ON

MCDS.TimeStamp ON

size of trace buffer
1024 KByte - (6 * 64 KByte)

declare settings of system clocks
as valid

your board oscillator frequency
is 20.MHz

this setting provides f (mcds) to
TRACE32

enable Timestamp Messages
(ticks)
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AMP Setup

Please be aware that Trace.METHOD Onchip is only set for the first TRACES32 instance.

Edit View Var Breg

Run CPU Misc Trace Peff Cov TC27xT Window Help

MK A+ &

al=F

& BiTrace

RIS =T

— METHOD

Analyzer . CAnalyzer @ Onchip  © ART ) LOGGER () SNOOPer ) FDX DA
Integrator ' Probe IProbe
- state —used —— — ACCESS TDelay —
© DISable | [auto =] | o [ Tronchip |
@ OFF 0. 0%
© Arm - SZE CLoCK
) TRIGGER 1.0MB ’7
) break
~ Mode & Bl
@ Fifo - MCDS [~ SOURCE
) Stack © OFF — CpuMux0 —— — CpuMuxl —— SPB SRI
@ Leash @ ON Program [IProgram ReadAddr 1 2
Readaddr | | [|ReadAddr ReadData ReadAddr ReadAddr
SLAVE WriteAddr | | [ writeAddr WiriteAddr ReadData ReadData
AutoArm WriteData | | [ writeData WriteData WriteAddr WriteAddr
([ p— | PTMode | | PTMode | [T wiriteData [T wiriteData
| Fisetam Egwa] s e
T - Core - Core CPULPMI ~ CPUQ b
CLOCK
2, T POrtSIZE
© BMC
— ARRAY — UpperGAP — 1Lane -
@TCM 0.8 POtSPEED
. XTM — SEE 2500Mbps  ~
— TimeStamp ——
1.0MB
@ oFF
- LowerGAP —
©on
0.8
IE: fl
trigger | [ devices |[ trace ][ patm ][ wvar [ ust ][ Pere ][ svstem ][ step |[ o ][ other ][ previous ]
P:70100000 \\triboard-tc275_multisieve_intmem\cstart\_START Isystem ready T o e
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For all other TRACES32 instances Trace METHOD ART (Advanced Register Trace) is selected.

File Edit View Var Break Run CPP Misc Trace Peri Cov TC2MsT Window Help

Himwsideerujglon o HuD Sas@id | zubsas

@
[
hL

|
| & B:Trace o |[®@][=
!
~ METHOD I
Analyzer © CAnalyzer © Onchip ART ) LOGGER () SNOOPer () FDX @ i
Integrator ' Probe IProbe
R T i ==
A
) DISable - MCDS |~ SOURCE
@ OFF 0. ® OFF — CpuMux0 —— — CpuMuxl —— SPB SRI
@ Am L smE ® 0N []Program []Program ReadAddr 1 2
| trigger 256. [ Readaddr [ Readaddr ReadData ReadAddr ReadAddr
© break [Clwriteaddr | | Clwriteaddr | | ClwriteAddr ReadData ReadData
| — Mode CLEAR [Iwritedata | | [Jwritepata | | [lwriteData [Clwriteaddr | | [C] writeAddr
I commands ® Fifo | PTMode | PTMode [Clwriteata | | [lwriteData
| Crea © stack SLAVE SLAVE
' e | oo Stto | || ot—
== ,
: i
l i
| oo -‘
; — TraceBuffer PortSIZE i
| e o — ||
= - — | | -
I seram i
@TCMm 0B POMSPEED
I R XTM — SIZE 2500Mbps  ~
— TimeStamp —
® OFF ’ 1.0M8
. DETECT | - LowerGAP —|
0.8
i
I
B::f
| |
trigger | [ devices |[ trace ][ pata ][ wvar ][ ust ][ Pere ][ svstem ][ step J[ Go ][ other ][ previous ] |
P:AFFFCO0D topped at resetvector | | | | Mo P

It is recommended to set Trace.METHOD Onchip for all other TRACES32 instances:

Trace.METHOD Onchip

7

select Trace.METHOD Onchip
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Off-chip Trace Configuration

Auto-Configuration

When the communication between the debugger and the core(s) is established by SYStem.Up channel
training is performed for the Aurora GigaBit Trace.

& B:MCDS =N e
MCDS SOURCE
") OFF CpuMux0 CpuMuxl SFB SRI
@ ON [¥] Program Program [[IReadAddr _1 2
i | ReadAddr ReadAddr [C1readData [CIReadAddr [ ReadAddr

[
0 eAddr [FlWriteAddr [ ReadData [ ReadData

_ RESet | | writeAddr Wri = L
[ _cea ]| || Dwritebsta WriteData | | [£] WriteData [Clwriteaddr | | [C]writeAddr
- PTMode PTMode [Tl writeData [Tl writeData
I
< INFO FlowTrace ~ FlowTrace SLAVE SLAVE
e Core Core [cpuremr ~|||[cPun  ~

[Tricoren ||| [none  ~

4 CLOCK

TraceBuffer PortSIZE
) BMC
gl | oy Upperca?
WTrace

3) TCM 960.0KB PortSPEED
. XTM SIZE 2500Mbps  ~
TimeStamp =
i 64.0KB
@ OFF
DETECT LowerGAP
' ON T

I

Tile 0 of the EMEM is used as internal buffer (FIFO) for the Aurora GigaBit Trace
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Analyzer (off-chip tracing) is automatically selected by TRACES32

@ Analyzer  Cénalyzer © Onchip ) ART () LOGGER () SNOOPer ) FDX © LA
Integrator ' Probe IProbe
— state — used — ACCESS TDelay
() DISable auto v 0. [ 4F Tronchip |
0. 0% - & MCDS
- szE ~ CLOCK
1610612736.
— Mode — Mode ¥ advanced
— commands —— | @ Fifo BusTrace
RESet () Stack 2 ClockTrace
@ FlowTrace
©) STREAM PCP
A List FIFE
AutoArm RTS Prestore
[C] AutoInit SLAVE
[[] selfarm
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Restrictions

When the program execution is stopped, it may happen that the trace information is not completely flushed.
TRACERS2 can detect that, but it can not trigger flushing. This is a known AGBT bug.

(e +deee»nE oo m5umsas @i 2

£ | B:AREA

Warning: AGBT FIFOs not empty, trace recording incomplete

Warning: AGBT FIFOs not empty, trace recording incomplete
4 1 ]

B::

: AGBET FIFOs not empty, trace recordin
[oomponmts][ trace ][ Data ][

var [ Lst | [ system ][ step ||

other ][ previous ]
P:7010131A \\triboard-tc275_sieve_intmem\taskc\sieve+0x32

topped byr/w breakpont

Trace information on the last executed instructions might be lost.
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Trace Sources and Their Messages

Cores as Trace Source

A core can generate the following trace messages

Instruction Pointer Call Messages
MCDS.SOURCE.Set CpuMux<n>.Program ON
MCDS.SOURCE.Set CpuMux<n>.PTMode FlowTrace

Instruction Pointer Call Messages + Instruction Pointer Messages

/ MCDS.SOURCE.Set CpuMux<n>.Program ON
MCDS.SOURCE.Set CpuMux<n>.PTMode SyncTrace

Write Data Trace Messages

Core
MCDS.SOURCE.Set CpuMux<n>.WriteAddr ON
MCDS.SOURCE.Set CpuMux<n>.WriteData ON
Read Data Trace Messages
MCDS.SOURCE.Set CpuMux<n>.ReadAddr ON
MCDS.state ; display MCDS configuration
; window
& B:MCDS o] =]
MCDS SOURCE
OFF CpuMux0 CpuMuxl SFPB SRI
@ ON +| Program Program ReadAddr 1 2
ReadAddr ReadAddr ReadData ReadAddr ReadAddr
[ Reset | 7] WriteAddr WriteAddr WriteAddr ReadData ReadData
[ cear | 7| WriteData WriteData WriteData WriteAddr WriteAddr
|ﬁ| PFTMode PFTMode WriteData WriteData
i -
|W| |FIOwTrace v| FlowTrace SLAVE SLAVE
e o p— crutPMi v | [cPuo  ~
|Tricorea ~|| | [none  ~
CLOCK
:%T: TraceBuffer PortSIZE
|ﬁ| ARRAY UpperGAP 1Lane
- TCM 0.B FortSPEED
S — XTM SIZE 2500Mbps
o [J 1.0MB
® ON DETECT LowerGAP
0.B
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MCDS . SOURCE.DEFault

; reset the message configuration

; to its default setting

The command MCDS.SOURCE.DEFault applies to the settings marked in the picture below:

SPB
[[] ReadAddr
[[] ReadData

[ClwriteAddr
[ClwriteData

&2 B:MCDS
MCDS SOURCE
) OFF CpuMux0 CpuMuxl
@ ON Program Program
[[]ReadAddr ReadAddr
RESet [ClwriteAddr WriteAddr
CLEAR [ClwriteData WriteData
koo, | s
£ INFO FlowTrace = FlowTrace
# Register ] Caore Caore
[Tricoren ||| [wone  ~
3 CLOCK
TraceBuffer
) BMC
ARRAY UpperGAP
.
@) TCM 0.B
XTM SIZE
TimeStamp
_ 1.0MB
7 OFF
_ DETECTE LowerGAP
@ ON 0B

PortSIZE
1Lane
PortSPEED
2500Mbps

=5 EER|
SRI

1 2

[[] ReadAddr [[] ReadAddr

[ ReadData [ ReadData
[ClwriteAddr [ClwriteAddr
[ClwriteData [ClwriteData

SLAVE SLAVE

[cpuremr ~|||[cPun  ~
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System Peripheral Bus as Trace Source

The following trace messages are generated for the System Peripheral Bus

Write Data Trace Messages

MCDS.SOURCE.Set SPB.WriteAddr ON
MCDS.SOURCE.Set SPB.WriteData ON

SPB Read Data Trace Messages
MCDS.SOURCE.Set SPB.ReadAddr ON
MCDS.SOURCE.Set SPB.ReadData ON
& BaMCDS [E=H =R 5

MCDS SOURCE

©) OFF CpuMux0 CpuMuxl SFB SRI

@ ON Program Program [[] ReadAddr 1 2
[[]ReadAddr ReadAddr [[IReadData [ ReadAddr [CReadAddr

[ writeAddr WriteAddr WriteAddr [IReaddata | | [JReadData

[[] writeData WriteData WriteData [Clwriteaddr | | [ writeAddr

PTMode PTMode [[JwiriteData [[JwiriteData

i

FlowTrace | | | |FlowTrace SLAVE SLAVE

Core Core [crurpmr ~] | [cruo b
[TriCoreU '] [TriCorel »

TraceBuffer PortSIZE
ARRAY UpperGAP 1lane

.
@ TCM 0.B FortSPEED

) XTM SIZE 2500Mbps

TimeStamp

_ 1.0MB

© OFF

@ ON 0.8
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Shared Resource Interconnect as Trace Source

Due to bandwidth issues it is not possible to generated trace messages for all transfers on the SRI.

Trace messages can be generated for transfers to two selected slaves.

RESet
CLEAR
® Init
#* INFO
# Register

4 CLOCK
&) BMC
W Trace

TimeStamp
©) OFF
@ ON

SOURCE
CpuMuxl
Frogram
ReadAddr
WriteAddr
WriteData
PTMode

FlowTrace = FlowTrace

Core Core

ITriCoreU 'I ITriCorel n

TraceBuffer

ARRAY UpperGAP

@TCMm 0.8

XTM SIZE

1.0MB

LowerGAP
0.B

PortSIZE
1Lane
PortSPEED
2500Mbps

PMUO_DFLASH
PMUO_PFLASHD
PMUO_PFLASH1
LMu
XBAR
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; Select PMI of CPUl as first SRIslave

; This selection enables MCDS to generate trace messages for all
; transfers to the PMI of core 1
MCDS.SOURCE.Set SRI.1l.SLAVE CPUl_PMI

System Peripheral Bus(SPB)

Checker Core ll l

FPU | | FPU L] LMU

PMI DMl PMI DMI 32KB

32 KB PSPR TC1.6P 120 KB DSFR 32 KB PSPR TC1.6P 120KB DSPR RAM

16 KB
lifslil 8KB DCACHE ICACHE CPu2 4 KB DCACHE EMEM
CIF
[ws] WS [ws ] | s |
Cross Bar Interconnecﬂ XBar_SRI) H H ﬂ
XBAR
Checker Core l u u u
FPU ws | S | s || s
PMI DM DFlash | priashy | PFlasht
TC1.6E 384 KB
112KB DSPR 2 MB 2MB
ST(SE\C'.)\%Z% CPUO 0.128 KB DF_HSM
Lockstep DCache DF_UcCB
BROM
[w PMUO
SRI Cross Bar Interconnect (XBar_SRI)
5V Ext. Supply
N M (Optional1.3V, 3.3V)

I‘_I | .

Bridge HSSL
(SFI) HSCT

i

L
DMA

64 channels

i

System Peripheral Bus (SPB)

ocDs

L1 Debug
Interface JTAG
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For each SRl slave the following messages can be generated:

Write Data Trace Messages
MCDS.SOURCE.Set SRI.<m>.WriteAddr ON

MCDS.SOURCE.Set SRI.<m>.WriteData ON
SRI
slave Read Data Trace Messages
MCDS.SOURCE.Set SRI.<m>.ReadAddr ON
MCDS.SOURCE.Set SRI.<m>.ReadData ON
& BaMCDS [E=H =R 5
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFPB SRI
@ ON Program Program [[] ReadAddr 1 2
[[]ReadAddr ReadAddr [[IReadData [7|ReadAddr [CReadAddr
[ writeAddr writeAddr | | [ WriteAddr Readdata || [IReadData
[[] writeData WriteData | | ] WriteData [Clwriteaddr - |§| [ writeAddr
PTMode PTMode [[JwiriteData [[JwiriteData
i
FonTce _~ SAVE___ | SLave
Core Core [CPUl_PMI '] [CPUU i
TriCore0 '] [TriCorel »
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B FortSPEED
) XTM SIZE 2500Mbps
TimeStamp
_ 1.0MB
©) OFF
_ LowerGAP
@ ON 0.8
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Message Display in TRACE32

In general, the following applies:
J A TRACEB32 instance displays trace information for all the cores it controls.

. Trace information generated by the SPB/SRI is always displayed in all TRACE32 instances that
are started to debug the TriCore cores of the AURIX chip.
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Tracing of a Single Core

A TRACES32 instance controls one TriCore core (TC 1.6.1 CPUO here).

J Please make sure that you have selected the core that is controlled by the TRACE32 instance in
the MCDS window. For example:

MCDS.SOURCE. Set CpuMux0.Core TriCore0

& B:MCDS
— MCDS ................... = SOURCE
_-. OFF — CpUMUXD ......... CpUMU)(l ......... SPB SRI
,é, ON PrUgram Frcgram D ReadAddr 1 ........................ 2 ..................... -

................................. [C1ReadAddr ReadAddr ["]ReadData [T ReadAddr [T rReadaddr

RESet [l writeAddr writeAddr | | [C] WriteAddr [JReadData | | []ReadData

CLEAR [ writeData WriteData | | [C] WriteData [ClwriteAddr | | [ writeAddr

 PTMode — - PTMode — | [T writeData [T writeData
I

% INFO FlowTrace - FlowTrace — SLAVE — — SLAVE —
e —— —— [cpuremr ~|||[cPuo  ~

@ e ARG
__@ — - TTriCUreZ B — — PORSIZE ————

— 1y el UpperGAP ....... ilane
&Trace _
@ TCM 0.B — PortSPEED ———
. KTM — STFF ——— 2500Mbps
— TII’T‘IeStaI’T‘Ip .........
_ 1.0MB
_ OFF
_ LowerGAP ——
@ 0N
0.B

All trace messages enabled for the selected core and SPB/SRI are displayed in the TRACES32 Trace Listing.

BuTrace List (=% BN =<=|
(& setup... || 13 Goto... || #Find... | Adchart || Bl Profile | B MIPS |4 More| X Lesq
record |run |address cycle data symbol busmaster iti.back !
addib d0,#0x1 -
686 for (i =0; i <= SIZE ; flags[ i++ ] = TRUE ) ; =
mov16 d15,#0x12 b
686 for (i =03 i <=5SIZE ; flags[ i++ ] = TRUE J ; T
jge 15,d0,0x700013F0
-01043660 D:700013F0 rd-sri  1030FFDIF7000091 “\triboard-tc275_sieve_intmem‘taskc'sieve+0x6 0.020us
-01043645 D:700013E0 rd-sri FE3C00040060033C “\\triboard-tc275_sieve_intmem‘taskcmain+0x1C8& 0.020us
-01043631 D:700013F8 rd-sri FF3401DAF600F001 “\\triboard-tc275_sieve_intmem‘taskc'sieve+0x0E 0.000us
-01043617 D:700013E8 rd-sri  0A3C008202829000 “\triboard-tc275_sieve_intmemtaskc'sieve-0x2 0.020us
-01043601 D:70001400 rd-sri 7FF&0F7F12DA10C2 “\\triboard-tc275_sieve_intmem‘taskc'sieve+0xl6 0. 060us
-01043587 D:70000070 wr-data 01 “\triboard-tc275_sieve_intmem\Globalflags 0.020us
-01043580 D:70001408 rd-sri F70000911E3C0082 “\triboard-tc275_sieve_intmem‘taskc'sieve+0x1E 0.000us
-01043566 D:70001410 rd-sri F600F0011030FFD9 “\\triboard-tc275_sieve_intmem‘taskc'sieve+0x26 0.000us
-01043551 D:70001418 rd-sri 001A146E0800FF09 “\\triboard-tc275_sieve_intmem‘taskc'sieve+0x2E 0.020us
-01043536 P:700013F0 p ce “hwtriboard-tc275_sieve_intmem'taskc'sieve+0x6 0. 060us
686 for (1 =0; i <=5IZE ; flags[ i++ ] = TRUE )} ; -
¢ b
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Tracing of AMP Systems

Three TRACE32 instances are started, each TRACE32 instance controls one TC 1.6.1 core.

Since MCDS can generated trace information only for 2 cores, you have to configure the trace multiplexers.

; configuration command for trace multiplexer CouMux0
MCDS.SOURCE.Set CpuMux0.Core TriCore0 | TriCore1 | TriCore2

; configuration command for trace multiplexer CpuMux1
MCDS.SOURCE.Set CpuMux1.Core TriCore1 | TriCore2 | OTGM

Each TRACES32 instance has its own MCDS window.

©1989-2024 Lauterbach Training AURIX Tracing | 45



Since more than one TRACES32 instance can configure MCDS (single source) the following rules apply:

1. Joint settings

The TRACE32 Resource Management maintains consistency between the TRACE32 instances.

& auavcos oo e
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB SRI
@ ON [¥] Program Program [[] ReadAddr 1 2
[1ReadAddr ReadAddr [[IreadData [CIReadAddr [[IReadAddr
I RESet [l WriteAddr Writeaddr | | [C] writeAddr [IReadData [IReadpata
i [ WriteData writeData | | [C]writeData [CwriteAddr | | [ writeAddr
PTMode PTMode [“] writeData [“] writeData
i
£ INFO FlowTrace ~ | SLAVE SLAVE
[ Regster | Core T [cPuremr ~|||[cPuo  ~
[tricoren ~|| | [vone  ~
3 CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B FPortSPEED
] XTM SIZE 2500Mbps
TimeStamp
_ 1.0MB
@ OFF
_ DETECT LowerGAP
© ON
0.B
MCDS reset

I MCDS.RESet

On-chip/off-chip trace configuration

Timestamp configuration

MCDS.TraceBuffer.SIZE <size>
MCDS.TraceBuffer.LowerGAP <size>
MCDS.TraceBuffer.UpperGAP <size>
MCDS.PortSIZE </anes>

MCDS.PortSPEED <speed>

I MCDS.TimeStamp OFF | ON
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Configuration of the trace multiplexers

MCDS.SOURCE.Set CpuMux0.Core TriCore0 | TriCore1 | TriCore2
MCDS.SOURCE.Set CpuMux1.Core TriCore1 | TriCore2 | OTGM
MCDS.SOURCE.Set SRI.112.SLAVE <slave>
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2. Exclusive settings

These settings can be done by each TRACE32 instance individually.

&2 B:MCDS ==
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB SRI
@ ON [¥] Program Program [ Readaddr 1 2
i [C1ReadAddr ReadAddr [[1ReadData [[IReadAddr [CReadAddr

RESet [Cwriteaddr writeaddr | | [ writeAddr [JReadData [JReadData
e [7] WriteData WriteData [7] WriteData [ClwriteAddr | | [ writeAddr

FTMode PTMode [ClwriteData [ClwriteData
i
" INFO FlowTrace  ~ FlowTrac SLAVE SLAVE
[ Regster | e e [cPuremr ~|||[cPuo  ~
[tricoren ~|| | [vone  ~
3 CLOCK
TraceBuffer PortSIZE
&) BMC
ARRAY UpperGAP 1lane
.
@ TCM 0.B FPortSPEED
) XTM SIZE 2500Mbps
TimeStamp
_ 1.0MB
@ OFF
_ DETECT LowerGAP
oo 0.B

Connect/disconnect core from MCDS

MCDS.ON
MCDS.OFF

Enabling/disabling of trace messages

MCDS.SOURCE.Set CpuMux0.<source> ON | OFF
MCDS.SOURCE.Set CpuMux1.<source> ON | OFF
MCDS.SOURCE.Set SPB.<source> ON | OFF
MCDS.SOURCE.Set SRI 1.<source> ON | OFF
MCDS.SOURCE.Set SRI 2.<source> ON | OFF
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Example

MCDS settings for TC 1.6.1 CPUO

File Edit View Var Break Run CPU Misc Trace Pef Cov TC27xT Window Help

(M AMl+ e B2 O N sdcs @ 1 2

&2 B:MCDS

— MCD5 ———— — SOURCE
) OFF — CpuMux0 —— — CpuMuxl —— SPB — SRI
@ Program Program [C1ReadAddr 1 2
} ReadAddr ReadAddr [C]ReadData [CIReadAddr [ ReadAddr
WriteAddr writeAddr | | [ WriteAddr [JReadData [[ReadData
WriteData WriteData | | [E]writeData [ClwriteAddr | | [ writeAddr
— PTMode  PTMode [l writeData [l writeData
FlowTrace ~ FlowTrace ~ SLAVE - SLAVE

" Register - Core - Core [G’UZ_DMI '] [CPUO S
[Tricoren ~|| | [Tricorer ~

& CLOCK
© BMC — TraceBuffer ———————— PortSIZE
ARRAY — UpperGAP —— 1Lane
W Trace .
@ TCM 0.B PoriSPEED ——
) XTM —SKFE ——— 2500Mbps
— TimeStamp ——
1.0MB
© OFF
— DETECT - LowerGAP —
@ ON 08

|B: :/mcds. on

| e
|| P70100000 riboarc-c275_mutisee_intmenicstartl START lsystem ready ] MIX P

ST

All trace messages enabled for TriCore0 and all SPB/SRI trace messages enabled in any TRACE32
instance are displayed in the TRACE32 Trace Listing.

| B::Trace List DEFault BusMaster =R =R
[WSetup...] % Goto... ][ #3Find... ][ ol Chart ]!Pmﬁle ] B MPS [ & More ][ X Less
record |run |address |cycle |data |symbo |ti.back |busmaster'
104 k += primz; ~
add1ié di,d1is orimz B
102 while (k <= SIZE) {
mov d3,#0x12 e
102 while (k <= 5IZE) { o
ige d3,d1,0x70100018
-00000114 D:50000C2E wr-sri 11 ‘\\triboard-tc275_multisieve_intmem\Global‘\flags+0x2 0.000us CPUL DMI
-00000109 D:D000001D wr-data (i[v] “Wiriboard-tc275_multisieve_intmem'\Globaliflags0+0x6 0.100us
-00000105 P:70100D18 ptrace ‘triboard-tc275_multisieve_i rrtmEm\mu'It‘isﬁEvegsw‘evemﬂx‘ﬂl 0.080us £ |
A4 [ | 3
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MCDS setting for TC 1.6.1 CPU1

File Edit View Var Break Run CPU Misc Trace Pef Cov TC27xT Window Help

Mk LI »n|E oo g scs @312

&2 B:MCDS E=RE=E <
MCDS SOURCE
| - OFF CpuMux0d CpuMux1 SPB SRI
|| @ on Program [l Program [[] ReadAddr 1 2
| i ReadAddr [¥] ReadAddr [[ReadData [ ReadAddr [C ReadAddr
| WriteAddr writeAddr | | [ writeAddr [JReadData [CIReadData

WriteData WriteData [“l WriteData [Cwriteaddr | | [C] WriteAddr
PTMode PTMode [l writeData [l writeData

SLAVE SLAVE

£ INFO FlowTrace FlowTrace =

Core Core [cpuzomt ~|||[cPun  ~
TimeStamp

TriCore0 ~ ] [TriCorel A ]

 CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
WTrace .
@ TCM 0.B FortSPEED
XTM SIZE 2500Mbps
_ 1.0MB
) OFF
_ DETECT LowerGAP
@ ON
0.B
!
{f
ol
‘B
trigger [ devices ][ trace ][ Data ][ Var ][ List ][ PERF ][ other ][ previous
P:AFFFCO00 stopped at reset vector MI{  UP

All trace messages enabled for TriCore1 and all SPB/SRI trace messages enabled in any TRACE32
instance are displayed in the TRACES32 Trace Listing.

B::Trace.List DEFault BusMaster EI@
(& setup... | 13 Goto... || #iFind... | frchart || EProfile | EEMFS $more || Xiess |

record run |address cycle |data |symbo ti.back |busmaster’
-00000235 D:DO004FBS wr-data 0000000000000000 “\\triboard-tcZ75_multisieve_intmem\Globaly_lc_ub_csa_tcl+0xFBS 0.020us -
-00000226 D:DO004F88 wr-data 0000000000000000 ‘\\triboard-tc275_multisieve_intmem\Global'_lc_ub_csa_tcl+0xF88 0.000us El
-00000214 D:DO004FAS wr-data 0000000000000000 \\triboard-tc275_multisieve_intmem\Global'_lc_ub_csa tcl+0xFAS 0.020us =
-00000175 D:50000C2C wr-data 11 ‘\triboard-tc275_multisieve_intmem\Global‘\flags 0.720us
-00000166 D:50000C2C wr-sri 11 “\triboard-tc275_multisieve_intmem\Global'\flags 0.060us CPUL DMI -+
-00000144 D:50000C20 wr-data 11 ‘\\triboard-tc275_multisieve_intmem\Global‘flags+0xl 0.300us
-00000140 D:50000C20 wr-sri 11 ‘\triboard-tc275_multisieve_intmem\Global\flags+0x1 0.060us CPUL DMI
-00000120 D:50000C2E wr-data 11 “\triboard-tc275_multisieve_intmem\Global\flags+0x2 0. 300us o
-00000114 D:50000C2E wr-sri 11 ‘\\triboard-tc275_multisieve_intmem\Global\flags+0x2 0.060us cpul omI ||

JEN! . I 3
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MCDS setting for TC 1.6.1 CPU2

File Edit View Var Break Run CPU Misc Trace Pef Cov TC27xT Window Help

Mk LI o o HuE s @2
&2 B:MCDS
~MCDS ——— —~ SOURCE
©) OFF — CpuMux0 —— — CpuMuxl —— — 5PB
© ON Program [[] ReadAddr : 2
ReadAddr [F]ReadData ReadAddr [[IReadAddr
| = writeAddr | | [F]WriteAddr ReadData [CIReadpata
i —— )
e WriteData | | [F]writeData WriteAddr | | [C]writeAddr
E | PTMode | PTMode [/l writeData | | [[] WriteData
£ INFO |FlowTrace  ~| | | [FlowTrace ~| [ EAE [
— Core — Core [cuzom ~] | [cPwo -
[Tricoren || | [Tricorer ~
¥ CLOCK
® BMC — TraceBuffer ——————— PortSIZE
ARRAY UpperGAP —— {1Lane |
@ TCM 0.8 POrtSPEED ——
XTM SIZE
— TimeStamp ——
1.0MB
) OFF
DETECT LowerGAP ——
0.8
|B: |
trigger [devioes ][ trace ][ Data ][ Var ][ List ][ PERF ][ other ][previous]
P70100036 \iboard-275_miltiseve_intmemimutii elsieiec HhOE stopped ] MX  UP
e J

All SPB/SRI trace messages enabled in any TRACES32 instance are displayed in the TRACE32 Trace
Listing.

BuTrace List DEFault BusMaster
[ setup... || R Goto... || #aFind... || Adchart || BllProfile || BMPS || # More || Xiess |

record [run |address leycle  |data |symbol |ti.back |busmaster |
-00001237 D:50000C3A rd-sr1 10 triboard-tc275_muTtisieve_Tntmem\Globalyf Tags+0x0E 0.380us CPUO DMI .
-00001187 D:50000C3B rd-sri 00 \\triboard-tc275_multisieve_intmem\Global\flags+0x0F 0.440us CPUD DMI |
-00001162 D:50000C3C rd-sri (iv] ‘\\triboard-tc275_multisieve_intmem'Global\flags+0x10 0.260us CPUD DMI
-00001140 D:50000C3D rd-sri 10 ‘“\triboard-tc275_multisieve_intmem\Global\flags+0x11 0.200us CPUO DMT
-00001106 D:50000C3E rd-sri 00 \\triboard-tc275_multisieve_intmem\Global\flags+0x12 0.400us CPUD DMI =
-00000166 D:50000C2C wr-sri 11 ‘\\triboard-tc275_multisieve_intmem'\Global\flags 13.840us CPUL DMI
-00000140 D:50000C2D wr-sri 11 ‘“\triboard-tc275_multisieve_intmem\Global'flags+0x1 0.360us CPUL DMI
-00000114 D:50000C2E wr-sri 11 ‘\\triboard-tc275_multisieve_intmem\Global\flags+0x2 0.360us cpul pMI ||

I m | 3
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Tracing of SMP Systems

A TRACES32 instance controls all TriCore cores.

Since MCDS can generated trace information only for 2 cores, you have to configure the trace multiplexers.

; configuration command for trace multiplexer CouMux0
MCDS.SOURCE.Set CpuMux0.Core TriCore0 | TriCore1 | TriCore2

; configuration command for trace multiplexer CpuMux1
MCDS.SOURCE.Set CpuMux1.Core TriCore1 | TriCore2 | OTGM

One MCDS window is provided to control the message generation for all cores.

& B:MCDS
MCDS SOURCE
I OFF CpuMux0 CpuMux1 SPB
@ oN [¥| Program [¥| Program ReadAddr
[¥] ReadAddr [C1ReadAddr ReadData
RESet [¥] writeAddr [¥] writeAddr WriteAddr
CLEAR [¥] writeData [¥] writeData [l writeData
Fiode —7 |- Fiode
" INFO IFIowTrace 'I IFIowTrace 'I
#* Register Core Core
ITriCoreU 'I ITriCorel 'I
3 CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B FortSPEED
XTM SIZE 2500Mbps
TimeStamp
_ 1.0MB
@ OFF
: DETECT LowerGAP
) ON 0.8

felle=.
SRI

1 2
[ ReadAddr [C]ReadAddr

| ReadData [1ReadData

| WriteAddr [ClwriteAddr
[Tl writeData [Tl writeData
SLAVE SLAVE

ceuiem v | | [cPun  ~

All trace messages enabled for the selected cores and SPB/SRI trace messages are displayed in the

TRACERS2 Trace Listing.
i B:Trace List DEFault BusMaster = | =
[Fsetup... || ficoto... || #iFind... | Adchart || HProfie | HEMIPS || % More X Less
record [run [address cycle |data synmbol ti.back busmaster | |
99 [0 L if (fTags0[i] ~
0 - movh.a als,#0xDp000 E
0 ea al5, [a15]0x17
99 [0 if (flags0[i] =
0 | addsc.a al5,al5,d0,#0x0 =
0 [ 1d.b 15, [a15]0x0
99 [0 if (flags0[i]
0 | jzlé d15,0x70100D034
-00000109 D:50000C3E rd-sri 00 ‘\triboard-tc275_multisieve_intmem\Global\flags+0x12 CPUL DMI
-00000104 (1 D:50000C3E rd-data \\triboard-tc275_multisieve_intmem\Global\flags+0x12
-00000101 (0 D:D0000029 rd-data ‘\\triboard-tc275_multisieve_intmem'Globaliflags0+0x12 0.100us
-00000098 (0 P:70100D34 ptrace ‘\\triboard-tc275_multisieve intmemimultisieve'sievel+0x5C 0.020us
« M v
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FIFOFULL

B =~
B setup...| 13 Goto... || #Find... || Ad chart || BN Profile || B MIPS |[4 More|[ X Less
record run address cycl data symbol busmaster ti.back i
00778341 [1 P:500009AA | B triboard-tc275_multisTeve_intmem\multisieve\sieve+0x12 0.000us -
i £
30 | for (i =0; i <= SIZE; flags[i++] = TRUE) { =
1 stl6.b [a2+],d15
1 Toopl6 a4,0x5000094A -
L00778344 |1 D: 50000100 wr-data 01 ‘\\triboard-tc275_multisieve_intmem\Global\f1lags+0x0B 0.020us

—— TARGET FIFO OVERFLOW, PROGRAM FLOW LOST
—— TARGET FIFO OVERFLOW

400778351 |0 P:5000098C p e \\triboard-tc275_multisieve_intmem\multisieve\sieve+Ox24
34 [0 if (flags[i]) {
0 1d16. bu d15, [a2]0x0
0
35 |0 primz =1 + 1 + 3;
0 | addlé d15,d0,do =
4 »

TARGET FIFO OVERFLOW, PROGRAM FLOW LOST occurs, when more trace information is generated
than can be transferred into the EMEM.

©1989-2024 Lauterbach Training AURIX Tracing | 53



Diagnosis

In order to get an immediate display of the trace contents TRACES32 uploads only the currently displayed
section from the trace buffer to the host.

To check the number of FIFOFULLs it is recommended to upload the complete trace contents to the host by
the command: Trace . FLOWPROCESS.

The complete number of FIFOFULL can be displayed by:

PRINT %Decimal Trace.FLOW.FIFOFULL ()

The single FIFOFULLSs can be found in the trace:

E BrTrace List (===
& setup...|[ 13 Goto... | #3Find... | Adchart || B Profile | EEIMIPS |[% More|[X Lesd
record run |address cycle |data symbol busmaster ti.back |

0 o

0 wdt_con0 &= OxffffffOl % clear WDTLCK, .;DTHP.;O, WDTHPW1 * =

0 wdt_con0 |= O set WDTHPWl to Oxf #/ m

0 | #f ( defined REGUbERDEFlo)\_H defin d _REGTC2D5T_H defined _REGTCZ27X_H ) i

944 |0 wdt_conl |= O /* 1 must be written to ENDINIT for password access [
0| ld.w dis, EIxSOOOOOOO [

0 | movl6.a al5,d15

0 | fecall 0x50000790 »

—— TARGET FIFO OVERFLOW 1 Trace Find : -EI :
00000837 D:50000220 rd-sri 12B010C212C27EFC
+00000851 D:50000228 rd-sri 00DEQ01D900040FC ..tmemY @ Expert O Cycle ) Group (0 Changes  ©'Up
00000866 D:50000420 rd-sri  OFB7FFE0004D04CO .._intn O signal  © Down
| |— TARGET FIFO OVERFLOW — | - N
+00000889 D:50000430 rd-sr1 FFDIFF00309104C0 .._inty — items

—— TARGET FIFO OVERFLOW | FIFOFULL -
+00000918 D:50000240 rd-sri  0197001DFAG0F003 ..tmemY |
+00000928 D:50000248 rd-sri  AOESBFFDOF5000091 ..ve_in '

—— TARGET FIFO OVERFLOW

—— TARGET FIFO OVERFLOW
+00000943 | D:50000790 rd-sri  F196F0870FBYFF54 ..sievy

—— TARGET FIFO OVERFLOW
+00000964 D:50000438 rd-sri  FOB7OFB7FF54460C .._intn
+00000981 D:50000420 rd—sr‘i OFB7FFEQ004D04C0 .._‘ir]tn
+00001003 D:50000570 rd-sri 003B0480000DFE6L ..e_int [Find Next| [Find First| [Find Here| [ Find All | [ clear | [ cancel

4
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Displaying the Trace Contents

Sources of Information for the Trace Display

In order to provide an intuitive trace display the following sources of information are merged:

o The trace information recorded.

J The program code from the target memory read via the JTAG/DAP interface.

. The symbol and debug information already loaded to TRACES32.

Uploaded
the sourc

Recorded trace
information

from | c—
e of

trace information

(M [+ & ru|E 2w

File Edit View Var Bresk Run CPU Misc Trace Peri Cov Window

[l m| dlst| @ 2 &

Program code from
target memory

Read via

JTAG/DAP
interface

Trace.List (= | B
& setup...|[ 1L Goto... || #1Find... || A Chart || B Profile || B MIPS |4 More|[X Lesg
record run |address cycle |data symbol busmaster ti.back |
690 ’ i El
jz16 d1s 2
-00000126 P:70001444 p ._sieve_intmem\taskc\sieve+0x54 0.140us
688 for ( T
r addlé
688 i1 <= SIZE ; i++
movl6
688 1 1 == SIZE ; i++
703 anzahl;
44E
-00000122 ._sieve_intmem\taskc\sieve+0x64 0.140us
L Ersaszas
i ,
£ BiTrace.Chart.sYmbol ==

[ Setup... | i Groups... |38 Config...|[ 4 Goto... || F3Find... | 4k In |[#4 Out][MM Full

-338.000us

-336.000us -334.

Symbol and debug
information loaded

dd 348.000us -346.000us -344.000us -342.000us -340.000us
g " : : : — to TRACE32
funclif . . IEEE L
FuncE </
Funcas [___NEEN |
func10iy
Cother) & -
Jemr ¢ [ v
‘B::
[ emulate |[ trigger ][ devices |[ tace |[ pam ][ war [ ust [ PerF ][ svstem ][ step ][ 6o ][ Break |[ symbol ][ Frame ][ other ][ previous

P:7000144E \\triboard-tc275_sieve_intmem\taskc\sieve +0x64

stopped by extevt MIX UP
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Influencing Factors on the Trace Information

The main influencing factor on the trace information is the MCDS. It specifies what type of trace messages is
generated for the user.

Basic settings for trace messages were introduced in “Trace Sources and Their Messages”, page 37.

More advanced settings are described later in “Trace Control by Filter and Trigger - Overview”, page 93.

Another important influencing factor are the settings in the TRACE32 Trace Configuration window. It
specifies how much trace information can be recorded and when the trace recording is stopped.
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TRACE32 Trace Configuration Window

Mode Setting

The Mode settings in the Trace Configuration window specify how much trace information can be recorded
and when the trace recording is stopped.

The following modes are provided:

J Fifo, Stack, Leash Mode: allow to record as much trace records as indicated in the SIZE field of
the Trace Configuration window.

Onchip trace buffer (EMEM)

WB::Trace EI@
METHOD
Analyzer @ Onchip ) ART ) LOGGER () SNOOPer ) FDX D LA
ji Probe IProbe
state used ACCESS TDelay
*) DISable auto - 0. 4F TrOnchip
@ OFF 0. 0% - & McDs
O Arm SIZE CLOCK &) BMC
O TRIGGER 1.0MB 100.0MHz
") break
Mode W B:Trace EI@
commands @ Fifo METHOD
[ Reset | Stack @ Analyzer  Cénalyer ©) Onchip  ©) ART 7 LOGGER () SNOOPer ) FDX LA
I&I Leash Integrator () Probe IProbe
| @ Snapshot |
i Li [ sLave state used ACCESS TDelay
*) DISable auto - 0. 4F TrOnchip
@ OFF 0. 0% - & McDs
O Arm SIZE CLOCK &) BMC
O trigger 1610612736.
") break
Mode Mode ¥ advanced
commands @ Fifo BusTrace
RESet * Stack " ClockTrace
® Init " Leash @ FlowTrace
@& SnapShot _) STREAM PCP
i PIPE
RTS Prestore
[7] sLavE
Trace memory of PowerTrace hardware
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. STREAM Mode (PowerTrace hardware only): STREAM mode specifies that the trace
information is immediately streamed to a file on the host computer. Peak loads at the trace port
are intercepted by the trace memory of the PowerTrace, which can be considered as a large
FIFO.

STREAM mode allows a trace memory of several Tera Frames.

STREAM mode required a 64-bit host computer and a 64-bit TRACES32 executable to handle the
large trace record numbers.
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Fifo Mode

Trace.Mode Fifo

; default mode

; when

the trace memory is full

; the newest trace information will
; overwrite the oldest one

; the trace memory contains all
; information generated until the
; program execution stopped

W BuTrace
METHOD
@ Analyzer  CAnalyzer ) Onchip
state ———— USed
©) DISable I
@ OFF 1610612736,
) Arm B —
() trigger 1610612736
) break
— Mode
commands —— | @ Fifo
RESet () Stack
*) Leash
) STREAM
i List PIFE
[¥] AutoArm RTS
[7] Autolnit

[F=5 EoH 5
O ART () LOGGER () SHNOOPer ) FDX D LA
Integrator ' Probe IProbe
ACCESS ——— - TDelay ——
0. T Tronchip
: - | gee - & MCDS
CLOEK —— - %3 BMC
Mode
BusTrace o —
0 ClockTrace
@ FlowTrace
PCP
Prestore
[V] sLAVE

BuTrace.List EI@
(& setup... || 11 Goto... || #iFind... || Adchart || EFrofile | BMPS || #$More || Xiess -
record run |address cycle |data symbol ti.back i
672 sievel); -
Fcall 0x701012E8 El
-0000000201 P:701012E8 ptrace “WEriboard-tc275_sieve_intmem‘taskc'sieve 0.040us _
char flags[SIZE+1];
'int sieve(void) /% sieve of erathostenes #/
register int i, primz, k;
int anzahl;
684 anzahl = 0;
£ movlé d2,#0x0
686 for {1 =0; i == 5IZE ; flags[ i++ ] = TRUE ) ;
movl6 d0, #0x0
686 for {1 =0 ; i == 5IZE ; flags[ i++ ] = TRUE ) ;
j16 0x70101300 £
-0000000197 4 P:70101300 ptrace ‘““triboard-tc275_sieve_intmem\taskc'sieve+0x18 0.060us!_|
S Tl ;

In Fifo mode negative record numbers are used. The last record gets the smallest negative number.
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Stack Mode

Trace.Mode Stack ; when the trace memory is full
; the trace recording is stopped

; the trace memory contains all
; information generated directly
; after the start of the program
; execution

f /A TRACE32 PowerView for TriCore 1 [Pawer Debug I @] = B [ |
File Edit View Var Break Run CPU Misc Trace Probe Perf Cov Window Help
Mk dee/rnF oo HDuN s @ Lo
W&:Trace EI@
METHOD
© Analyzer | CAnalyzer © Onchip © ART (D) LOGGER (Z) SNOOPer () FDX © LA
Integrator ' Probe IProbe
state used ACCESS TDelay
oosoe | | 3
© OFF 1610612352. 0% -
© Arm SIZE cLocK
() trigger 1610612736
) break
Mode Mode
The trace recording is commands () Fifo BusTrace
stopped as soon as RESet © Stack © ClockTrace
the trace memory is @ Init () Leash © FlowTrace
full (OFF state) © STREAM PeP
i FIPE
[¥] AutoArm RTS Prestore
[ AutoTnit [¥sLave
[[selfarm
‘B: :
emulate trigger [ devices H trace H Data H Var H other H previous
ng [ Mx_up

b !

Green running in the Debug field ~ OFF in the Trace field
indicates that program execution is running  indicates that the trace
recording is switched off
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Since the trace recording starts with the program execution and stops when the trace memory is full,

positive record numbers are used in Stack mode. The first record in the trace gets the smallest

positive number.

] BTrace List =0 =R )
(& setup... || 11 Goto}.. || #iFind... || Adchart || BProfile | HMPS || #$More || Xiess
record run [kddress cycle symbol ti.back i
+0000000001 P:70101300 ptrace “Atriboard-tc275_sieve_intmem'taskc'sieve+0x18 =
[1:13 for { i =0 ; 1 <= SIZE ; flags[ i++ ] = TRUE ) ; st
movl6 d15,#0x12 =
686 for (1 =0; 1 SIZE ; flags[ i++ ] = TRUE ) ;
jge d15,d0,0x701012EE
+0000000007 P:701012EE ptrace ‘““triboard-tc275_sieve_intmem‘taskc'sieve+0x6 0.010us
686 for (1 =0; SIZE ; flags[ i++ ] = TRUE ) ;
movh. a als,#0x7000
ea als5, [al5]0x
686 for (1 =0; i == SIZE ; flags[ i++ ] = TRUE ) ; -
¥
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Leash Mode

Trace.Mode Leash i

when the trace memory is nearly
full the program execution is
stopped

Leash mode uses the same record
numbering scheme as Stack mode

f A TRACE32 PowerView for TriCare 1 [Power Debug I @] =NAEE X
File Edit View Var Break Run CPU Misc Trace Probe Perf Cov Window Help
Mkl deernE e D HuB el @ L2
W B:Trace EI
METHOD
@ Analyzer  Cénalyzer © Onchip ) ART () LOGGER (©) SNOOPer ) FDX LA
Integrator ' Probe IProbe
state used ACCESS TDelay
Cosare | | I 3
© OFF 1449552480. Yoo -
O Arm SIZE CLOCK -
() trigger 1610612736, .
) break
Mode Mode
commands ) Fifo BusTrace :
RESet [ Stack (0 ClockTrace
[ ®&mnt | I © Leash I © FlowTrace
@& SnapShot () STREAM PCP
£ List FIFE
AutoArm RTS Prestore
[7] AutoInit SLAVE
[C] selfarm
‘B: :
emulate trigger [ devices ][ trace ][ Data ][ Var ][ other ][ previous
P70001420 V\riboard-tc275_siee_intmemifasicisiee+nde  stopped by extevt MIX UP

The program execution is stopped as soon as

the trace buffer is nearly full.

Since stopping the program

execution when the trace

buffer is nearly full requires some logic/time, used is
smaller then the maximum SIZE.
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STREAM Mode (PowerTrace hardware only)

The trace information is immediately streamed to a file on the host computer after it was placed into the trace
memory. This procedure extends the size of the trace memory up to several T Frames.

STREAM mode required a 64-bit host computer and a 64-bit TRACE32 executable to handle the large trace
record numbers.

By default the streaming file is placed into the TRACES32 temp. directory
(OS.PresentTemporaryDirectory()).

The command Trace.STREAMFILE <file> allows to specific a different name and location for the streaming
file.

Trace.STREAMFILE d:\temp\mystream.t32 ; specify the location for
; your streaming file

TRACE32 stops the streaming when less then the 1 GByte free memory is left on the drive by default.

The command Trace.STREAMFileLimit <+/- limit in bytes> allows a user-defined free memory limitation.

Trace.STREAMFileLimit 5000000000. ; streaming file is limited to
; 5 GByte
Trace.STREAMFileLimit -5000000000. ; Streaming is stopped when less

; the 5 GByte free memory is left
; on the drive

Please be aware that the streaming file is deleted as soon as you de-select the STREAM mode or when you
exit TRACE32.
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STREAM mode can only be used if the average data rate at the trace port does not exceed the maximum
transmission rate of the host interface in use. Peak loads at the trace port are intercepted by the trace
memory within the PowerTrace, which can be considered to be operating as a large FIFO.

Trace.Mode STREAM

; computer

used graphically: number of records buffered by the trace memory in the PowerTrace

W B:Trace
METHOD
@ Analyzer ~ Cénalyzer © Onchip  ©) ART ) LOGGER () SNOOPer (-
Integrator
State .; used ACCESS TDelay
") DISable | auto v 0.
1= » 3300158976, 0% -
2 Arm SIZE CLOCK
*) trigger
*) break
Mode Mode
commands ~ Fifo BusTrace
*) Stack ") ClockTrace
*) Leash @ FlowTrace
@& SnapShot @ STREAM PCP
List FIPE
[¥] AutoArm RTS Prestore
[7] Autolnit [¥] sLavE
[ selfarm

[E=H =R )
FDX D LA
Probe IProbe

T BMC

¥ advanced

used numerically: Number of records saved to streaming file

trace information is immediately
streamed to a file on the host

STREAM mode uses the same record
numbering scheme as Stack mode

£ BuTrace List E@
(@ setup... || M Goto... || #iFind... || flchart ]@Proﬁle] Hvrs || #wvore [ Xless
record |run |address cycle data symbaol ti.back |
692 primz =1 + 1 + 3; -
addl6 d15,#0x3 =
693 k =1 + primz; ]
add di,do,d1s it
694 while { k <= SIZE ) =
jl6 0x70101338
+00002162813965 P:70101338 ptrace ‘““triboard-tc275_sieve_intmem\taskc'sieve+0x50 0.140us
694 while { k == SIZE )
mov d3,#0x12
694 while { k <= SIZE )
jge d3,d1,0x70101326
|—>>+00002162813969 P:70101326 ptrace ““triboard-tc275_sieve_intmem\taskc\sieve+0x3E 0.030us |
Jz )

STREAM mode can
generate very large
record numbers
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States of the Trace

The trace buffer can either record trace information or allows the read-out for information display.

WB::Trace EI@
METHOD
@ Analyzer  CéAnalyzer © Onchip () ART (D) LOGGER () SNOOPer () FDX © LA
Integrator ' Probe IProbe
- state used ACCESS — - TDelay - — -
(©) DISable auto - 0.
© OFF 3678528, - — | o
5 Arm SZE | _cLocK ———— - |
© trigger 1610612736. =
.:.break - -
. Mode Mode
commands — @ Fifo BusTrace . -
© Stack ) ClockTrace
) Leash @ FlowTrace
© STREAM PCP
i FIPE
AutoArm RTS Prestore
[C] Autolnit = SLAVE
[[] selfarm —

States of the Trace

DISable The trace is disabled.
OFF The trace is not recording. The trace contents can be displayed.
Arm The trace is recording. The trace contents can not be displayed.
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The Autolnit Command

is started (Go, Step).

Please be aware that the onchip trace memory always start
recording at the lowest address. As a result the Autolnit option is
not required.

W Bu:Trace EI@
METHOD
@ Analyzer  Cénalyzer © Onchip ) ART (D) LOGGER () SNOOPer ) FDX © LA
Integrator ' Probe IProbe
state —— used ACCESS ——— — TDelay —— — -
) DISable | auto - 0.
© OFF 34933152. | ™ -
© Arm _SZE— | — CLOCK ———— -
© trigger 1610612736. — —
.:.break - .
Mode Mode
commands —— | @ Fifo BusTrace — —
RESet ~) Stack 2 ClockTrace
| @mit || | ©Leash @ FlowTrace
@& SnapShot (Z) STREAM PCP
] List PIPE
AutoArm RTS Prestore
' | [lsLave
Init Button Clear the trace memory. All other settings in the Trace
Configuration window remain valid.
Autolnit CheckBox ON: The trace memory is cleared whenever the program execution
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AMP- Joint/Exclusive Settings

Each TRACE32 instance has its own Trace Configuration window.

Since more the on TRACE32 instance can configure the trace (single source) the following rules apply:

1. Joint settings

The TRACE32 Resource Management maintains consistency between the TRACE32 instances.

W BuTrace EI@
METHOD
@ Analyzer]  Canalyzer] © Onchip | © ART 7 LOGGER ) SNOOPer () FDX D LA
Integrator ' Probe IProbe
state used ACCESS TDelay
") DISable auto - 0.
o OFF 0. 0% -
O Arm SIZE CLOCK
_ trigger 1610612736.
*) break
Mode Mode

commands @ Fifo BusTrace
*) Stack ") ClockTrace

® Init *) Leash @ FlowTrace
@& SnapShot ~) STREAM

£ List FIFE Prestore
[¥] AutoArm RTS [¥] sLavE
[C] Autolnit
[ selfarm

Selection of the trace sink

Trace.METHOD Analyzer
Trace.METHOD Onchip

For the AURIX all cores can either use the on-chip trace or off-chip trace. Therefore, either the trace method
Onchip or the trace method Analyzer has to be selected in all TRACES32 instances. As soon as an
inconsistent selection is done in a TRACE32 instance, the TRACE32 Resource Management disables the

traces in the other TRACE32 instances.
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Trace state

Trace.OFF

Trace.Arm

Trace reset/init

Trace.RESet

Trace.Init

Trace size

I Trace.SIZE <size>

Trace mode

I Trace.Mode Fifo | Stack | Leash | STREAM

Trigger delay

I Trace.TDelay <delay>
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2. Exclusive settings

These settings can be done by each TRACE32 instance individually.

WB::Trace EI@
METHOD
@ Analyzer  Canalyzer ) Onchip | © ART 7 LOGGER ) SNOOPer () FDX D LA
Integrator ' Probe IProbe
state used ACCESS TDelay
") DISable auto - 0.
o OFF 0. 0% -
O Arm SIZE CLOCK
*) trigger 1610612736.
*) break
Mode Mode
commands @ Fifo BusTrace
*) Stack ") ClockTrace
") Leash @ FlowTrace
) STREAM
L PIPE Prestore
[¥] AutoArm RTS [¥] sLavE
[”] Autolnit
[ selfarm

Trace method

All TRACE3?2 software trace methods have their own resources in their TRACES32 instance.

I Trace.Mode ART | LOGGER | SNOOPer | FDX

Trace disable

I Trace.DISable

Trace AutoArm and Autolnit

Trace.AutoArm [ON | OFF]
Trace.Autolnit [ON | OFF]

Access to source code/definition of the core clock

Trace.ACCESS <access>

Trace.CLOCK <core_clock>
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Basic Display Commands

Default Listing

[Tlace] Probe Perf Cov Wind

& Configuration...
B CTS Settings...
MCDS Settings...

3
24 Timing vl Al l!
fuf Chart ’ 2 Tracking with Source

| 654 List Context Tracking Syst
ESavetracedata @ sen racking ystem

E Load reference data ...

Reset
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Core-generated Trace Information

ptrace: Instruction Pointer Call Message/Instruction Pointer Message with timestamp

I e
& setup... || 14 Goto... || FAFind... || Mr‘t || H Profile || B mIPS ][v More][x Lesg
record [run address cycle ata symbol busmaster ti.back |
mov16 di5,#0x1?2 .
688 or (1i=03;1=<=5 HRt= =
j 16 11 ':. Ir| 0x7000140cC i
-0000000172 P:7000140C ptrace ‘\triboard-tc275_sieve_intmem\taskc\sieve+0x22 0.011us |‘
690 : if ( flags[ 1 1)
= movh.a al5,#0x7000
Tea . al5, [al5]0x70
690 : if ( flags[ 1] )
addsc.a  al5,al5,d0,#0x0
1d.b _ d15,[a15]0x0
690 ‘ if (Flags[41)
iz16 115 0v70001444
-0000000170 © P:70001444 ptrace ‘\M\triboard-tc275_sieve_intmem\taskc'sieve+0x5A 0.008us
688 for (i =0; 1 <= SIZE ; i++ )
= addlé do, #0x1
688 for (i =0; 1 <= SIZE ; i++ )
movl6 di5,#0x1?2
588 P T P R P
703 return anzahl;
j16 0x7000144E
-0000000168 P:7000144E ptrac ‘\M\triboard-tc275_sieve_ingmem\taskcsieve+0x64 0.011us
+i§iiii#iii -
IE ;
Conditional Conditional
branch branch taken
not taken
(pastel)
rd-data: Read Data Trace Message with timestamp (read-address only)
BiTracelList EI@
(& setup... || 1% Goto... |\ Find... || Chart ]l_ H Profile | ! M[PS & More Le%
record run address \_ cycle busmaster ti.back |
195 f _ regvar = 0; regvar < 5 ; regvar++ ) ;
ile 0xN)OO0D62 =
+00000178 D 70000008 rd-data triboard—tc275_sieve intmem\taskc'\func2\fstatic 0. 020us |
+00000184 D: /0000005 0/4/FEs] \\triboard—tcl/5 sieve antmemitaskchtunctitstatic 0. 0/0us 1
400000195 P: 70000062 WWEriboard-tc275_s1eve_intmem\taskch\func2+0x32 0.020us
195 7 regvar = 0; regvar < 5 ; regvar++ )
L 51t 5% )%70000D52
400000198 { p:700@0D52 \\triboard-tc275_sieve_intmem\taskch\func2+0x22 0.100us -

wr-data: Write Data Trace Message with timestamp
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The trace information for all cores is displayed by default in the Trace.List window if you are working with an
SMP system. The column run and the coloring of the trace information are used for core indication.

Trace List [= |
(& setup... [ 13 Goto... || #3 Find... || vl Chart || Bl Profile || Bl MiPS |[# More| X Lesq
record [run [address C data symbol busmaster ti.back
-00000209 [1 p:5000098C o WWtriboard-tc275_muTtisieve_intmem\multisieve'\sieve+0x24 0.160us o
341 (flags[il) { E
1 - 1di6.bu  d15,[a2]0x0 =
1 | jz16 152 0000908
-00000206 [0 P:500009BC ptrace ‘\\triboard-tc275_multisieve_intmem\multisieve\sieve+0x24 0.180us o
340 if (flags[il) {
0 = 1die.bu di15,[a2]0x0
0
35[0 primz = 1 + i + 3;
0 | addie d15,do0,do
0 | addie d15,#0x3
360 =1 + primz;
370 while (k <= SIZE) {
0 4:1:1 d3,do,d15
0 | j1 0x50000902
-00000202 |1 P SUUUUEJDS ptrace ‘\\triboard-tc275_multisieve_intmem\multisieve\sieve+0x40 0.220us
1
1
331 for (1 =0: 1 < SIZE; itx) {
1 - addlé d0,#0x1
1 | addi6.a 52
! 5
I Trace.List /CORE<n> The commands allows a per core display
B:Trace.List /CORE1 [ | &2
(& setup... | /¥ Goto... || #3Find... | Mchart ]L Hl Profile || B MPS |[# More X Lesg
record run |address cycle |data symbol t1. back i
ji6 0x500009D2 -
-0000000164 D:5000010F rd-d \\triboard-tc275_multisieve_intmem\Global\flags+0x0D 0.026us g
-0000000162 P:50000902 p \\trwbuard —tc275_multisieve_ Wntmem\mu'\t‘ls‘leve \sieve+0x3A 0.008us
37 while (k <= SIZE) {
41 anzahl++;
addleé  d2,#0x1
33 ;i) o
add16
addl6. a
1ooplo a
-0000000158 P:5000098C ‘\\triboard-tc275_multisieve_intmem\multisieve\sieve+0x24 0.015us —
34 ( {
J r 1d16.bu di5, [a2]0x0 b
i ’
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SPB-/SRI-generated Trace Information

Trace.List DEFault BusMaster

: Trace.List DEFault BushMaster ==

==

3 Goto...)| #3Find... Mchart !Proﬂe B MIPS || # Morel A

record run [address cgc e [dat s¥m ol ti.back busmaster
0000000574 D: 500000E0 rd-sri 900040FC123010€2 wwtriboard-tc275_multisieve_intmem\multisieve\sievel+0x42 0.056us PMI
-0000000560 D:500000B8 rd-sri 203BF50000910282 \\triboard-tc275_multisieve_ intmemimultisieve\sieve2 0.057us
-0000000546 D:500009B8 rd-sri ODGE2F144001203B \\triboard-tc275_multisieve_intmemimultisieve\sieve+0x20 0.052us
-0000000532 D:500009A0 rd-sri  04C5F2404002FFDI \\triboard-tc275_multisieve_intmemymultisieve\sieve+0x8 0.057us =
-0000000518 D:500009A8 rd-sri 00824FFC2F240012 \\triboard-tc275_multisieve_intmemimultisieve\sieve+0x10 0.057us =
-0000000504 D:500009B0 rd-sri  001204C50102F240 \\triboard-tc275_multisieve_intmemimultisieve\sieve+0x18 0.059us
-0000000490 D:500009C0 rd-sri  3000FO0B3FC2001A \\triboard-tc275_multisieve_intmemimultisieve\sieve+0x28 0.052us
-0000000476 D:500009C8 rd-sri  F3425600F301053C \\triboard-tc275_multisieve_intmemimultisieve\sieve+0x30 0.057us £
-0000000462 D:500009D0 rd-sri 12C27FFC347F5134 \\triboard-tc275_multisieve_intmem\multisieve\sieve+0x38 0.057us 5

mn | L3

©1989-2024 Lauterbach Training AURIX Tracing | 73



Time Information

Off-chip trace: Please be aware that the AURIX chip buffers a bigger number of trace messages before
they are sent out together via the serial interface. Since the TRACES32 timestamps the trace information

when it is saved into the trace memory of the PowerTrace, the timestamps are imprecise and not suitable
especially to measure the runtime of short program sections.

BuTrace List

C=IEEE]

& setup...|[ 1 Goto... || #1 Find...

record run address

data

I Mchart ‘ | Profile || B MPS |[# More|[X Lesd

cycle

symbol

ti.back

—-0000000133

33

0009EC

0000000130 :
34
£ 1d16.bu

35

36
37

-0000000128
37

11

—-0000000126

Toop
P 5000093C ptra

a2, #0x1

a4, 0x500009BC
if flags[i]
d15, [a2]0x0

2,#0x1

iz d15,0x50000908
P SUOUOSDB ptra

‘\\triboard-tc275_multisieve_intmem\multisieve\sieve+0x40

for (1 = 0; 1 == SIZE; 1++) {

‘“\triboard-tc275_multisieve_intmem\multisieve\sieve+0x24

primz =1 + 1 + 3;

k=1 + primz;
while (k == SIZE) {

\\triboard-tc275_multisieve intmem\multisieve\sievetOx3A
while (k <= SIZE]

anzahl++;

0; 1 <= SIZE; i++) {

‘\\triboard-tc275_multisieve_intmem\multisieve\sieve+0x24

0.008us

» o4 [ s

243.09%us

il

A big timestamp
indicates the
point when the

0.008us .
serial trace
started to stream
trace information
0.008us %

If exact timestamps are important for your trace analysis, you have to enable Timestamp Messages. Please
refer to “2. Enable MCDS timestamp messages”, page 27 for details.

Enabling the Timestamp Messages has the caveat that the display of the trace information might need
some time because TRACE32 has to process the trace information always from the start of the trace
recording. As long as TRACES32 processes the trace information “Tracking” is displayed.

£ BuTrace List [E=5[E=R
JPSetup [ Goto... ][ #3 Find... |[ A chart ]L Ml Profile || B MPS |[# More X Lesg
Erun |address cycle |data symbo]l t1.back |
+0152788321 P: 50000902 ptrace .(crﬂboard —tc275_multisieve_intmem\multisieve'sieve+0x3A 0.600us .
37 while (k <= SIZE) { E
41 anzahl++: =
addle  d2,#0x1
33 for (i = 0; 1 <= SIZE; i++) {
addl6 do 1
addl6.a a2, #0xl
Toopl6 a4, 0x5000098C _
+0152788325 P:500009BC ptrace ‘\\triboard-tc275_multisieve_intmem\multisieve\sieve+0x24 0.180us L
b
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Time.BACK Time relative to the previous record (left arrow in red)
Time.FORE Time relative to the next record (right arrow in green).
Time.ZERO Timestamp Messages enabled:

Time relative to the first record in the trace (zero point)

PowerTrace/PREPROCESSOR SERIAL with Timestamp
Messages disabled:
Time relative to the TRACES32 global zero point

The TRACE32 global zero point is established when the
communication between the debugger and the master core is
established by SYStem.Up.

Trace.List TIme.BACK TIme.FORE TIme.ZERO DEFault

£ Br:Trace List TIme.Back Time.Fore Time Zero DEFAult =% Ech =
& setup...[ F1 Goto... || #3Find... || @ Chart || B Profile || B MIPS |4 More|[ X Lesg
record [ti.back ti.fore i.zero run address cycle |data symbol busmaster ti.back |
jz16 d1s, 0001444 -
-000001 0.140us 0.120us! P:70001444 p ‘\\triboard-tc275_sieve_intmem\taskclsieve+0x5A 0.140us =
6 for (1 =0; i <= SIZE ; i++ i
addl16 do, #0x1 =
6 for (i ;1 <= SIZE 3 i++ )
movl6 d15,#0x12
6 for (i =0 i <= SIZE ; i++
d15,d0,0x7000140C
000001 0.120us 0.140us 140C ptrace ‘\\triboard-tc275_sieve_intmem\taskc\sieve+0x22 0.120us
690 ) if ( flags[ 11 ) -
] v
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Information on the executed instructions is only generated on branches by default. The timestamps per

instruction become more detailed, if Instruction Pointer Messages are enabled.

&2 B:MCDS
MCDS
©) OFF
@ ON

RESet
CLEAR
® Init
#* INFO
# Register

4 CLOCK

&) BMC
W Trace

-
=
o
193]
a
=
=

@ OFF
) oN

SOURCE
CpuMux0 CpuMuxl
g Program
[[]ReadAddr ReadAddr
[Tl writeAddr WriteAddr
["] writeData WriteData
PTMode PTMode
Core Core
Tricoren || | [vonE  ~
TraceBuffer
ARRAY UpperGAP
@TCMm 0.8
XTM SIZE
1.0MB
LowerGAP
0.8

(=[O el

2
[[] ReadAddr
[ ReadData
[ClwriteAddr
[ClwriteData
SLAVE

[cPuo  ~

SFB SRI
[[] ReadAddr 1
[C] ReadData [C1ReadAddr
[Tl writeAddr [ ReadData
[C]WriteData [ClwriteAddr
[ClwriteData
SLAVE
[cPurpmr ~]
PortSIZE
1lane
PortSPEED
2500Mbps

I MCDS.SOURCE.Set CpuMux<n>.PTMode SyncTrace

But this reduces tracing time, since more trace packets are generated (about four times less).
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Basic Formatting

| BiTrace List fol E s
(& setup...)[ 1Y Goto... | #3Find... || Mchan I M Profile || B MIPS_|[# More|[ X Lesd
record [run [address cycle [data symbol busmaster ti.back |
195 ] for ( regvar = 0; regvar < 5 ; regvar++ } -
i1t d15,#0x5,0x7 El(l(l(lDS; X . A . E
-0000005215 D:70000030 wr-data 35037498 \\triboard-tc275 sieve jntmem\taskc\mstaticl 0.011us
-0000005209 P:/70000D52 ptrace triboard-tc2/ 5 51eve_1ntmemytaskcyfunca+0xX2e | - 0.023us
at1cl += regvar-autovar;
= Tdie.w do, [a10]0x0
196 mstaticl += regvar#autovar;
1d.w d1,0x70000030
196 mstaticl += regvar#autovar;
madd do,d1,d15,do
st.w 0x70000030,d0
195 for ( regvar = 0; regvar < 5 ; regvar++ }
Trace.List ===
8 setup... | 13 Goto... || #3Find... || ﬂ!chart ] !Proﬂe B MPS |4 More[X Less
—odl record run |address cycle symbol busmaster ti.back
-0q
195 for ( regvar = 0; regvar < 5 ; regvar++ )
jlt d15,#0x5,0x70000D52
-0000005215 D:70000030 wr-data 35037498 ‘\\triboard-tc275_sieve_intmem\taskc\mstaticl 0.011us
196 mstaticl += regvar*autovar:
— e d0,[210]0x0 | -
196 mstaticl += regvar*autovar;
d1,0x70000030
196 mstaticl += regvar®autovar;
d0,d1,d15,d0
0x70000030,d0
for ( regvar = 0; regvar < 5 ; regvar++ J
BxTrace List
(& setwp...)[ It Goto... | #4 Find... || Mchan ] M Profile || B MIPS_|[# More|[ X Lesd
0000005 record [run [address leycle at |symbol busmaster It
2 . reavard:
-0000005225 ata 65039BE2 \\triboard-tc275_sieve_intmem\taskc\mstaticl | 3_
196 mstaticl += regvar- autovar,
196 mstaticl += regvar#autovar;
196 mstaticl += regvar#autovar;
195 for ( regvar = 0; regvar < 5 ; regvar++
or ( regvar = 0; regvar < 5 ; regvar++ X X X
-0000005215 D: 70000030 ‘wr-data 35037498 “\\triboard-tc275_sieve_intmem\taskc'mstaticl
196 mstaticl += regvar#autovar;
196 mstaticl += regvar#autovar;
196 mstaticl += regvar#autovar;
L BuTrace List
TTTTTIE (& setup... | nGoto #Find... | Adchart || Bl Profile | B MIPS |4 More| X Lesq
B 196 record
g 195 for ( - 0; 5 )
196 or ( regvar = 0; regvar < 5 ; regvar++ )
4 195 for ( regvar = 0; regvar < 5 ; regvar++ )
196 mstaticl += regvar*autovar;
196 mstaticl + egvar *autovar;
196 mstaticl += regvar*autovar;
195 for ( regvar = 0; regvar < 5 ; regvar++ )
195 for ( regvar = 0; regvar < 5 ; regvar++ )
196 mstaticl += regvar*autovar;
196 mstaticl egvar *autovar;
196 mstaticl += regvar*autovar;
195 for ( regvar = 0; regvar < 5 ; regvar++ )
195 for ( regvar = 0; regvar < 5 ; regvar++ )
196 mstaticl += regvar*autovar;
196 mstaticl egvar *autovar;
196 mstaticl += regvar*autovar;
J «
1. time Less Suppress the display of the ptrace information (ptrace).
2. time Less Suppress the display of the assembly code.
3. time Less Suppress the data access information (e.g. wr-data cycles).
The More button works vice versa.
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Correlating the Trace Listing with the Source Listing

Trace | Perf Cov Window He
WConﬁguraﬁon_
B CTS Settings...

MCDS Settings...

Trigger Definition L4
E Default
= Timing L4 All

il Chart ’

g Save trace data ...
E Load reference data ...

+ Tracking with Source
& List Context Tracking System

Reset

Active Window

£ { BaTraceList [E=5Eon
(& setup...| ncoto )L Find... | ﬂ-lchart ] !Proﬂe !MJPS 2 vore) [T Lesq

record |run |address (y( e |busmaster |ti.back =
597 -
call OX7000OD30 El
-00001817 P:70000D30 ptrace “hWtriboard-tc275_sieve_intmem‘taskc'\func2 0.400us -
181 vmd fun(Z(vmd) o
3 al0,#0x8 3

int autovar;

rEg1stEr 1rrt regvar;
static int fstatic = 44;
static int fstatic2;

l

/* initialized static variable */
/% not initialized static variable */

=] B:Data.List E: /Track

M step || over || &Nen ][fRetum JL&up J

addr/1ine code mnemonic

P Go ][ Il Break ]@ Mode ] Find:
[comment

taskc.c

EP:70000D2E [3000 retlf

81 jvoid func2{void)

1
EP:70000D30 |0820 unc?: subl6.a  al0,#0x8
: int autovar;

register int regvar;

All windows opened with
the /Track option follow the
cursor movements in the
active window

Tracking between the Trace Listing and the Source Listing is based on the program address.
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AMP - Correlate to a Trace Listing in another TRACE32 Instance

In an AMP configuration each TRACES32 instance displays the trace information for the core it controls.
In order to analyze the interaction of the cores it is possible to establish a Time Tracking between the
trace information in the different TRACE32 instances. Time Tracking between TRACES32 instances is
established via the SYnch.XTrack command. If the start/stop synchronization for the cores is already
established, establishing the Time Tracking is very simple.

File Edit View Var Break Run CPU Misc Trace Probe Perf Cov Window Help

(M B3 e 7w

um e s @z 2

&2 B:SYnch.state =N R =
synch Connect
OFF localhost: 10000
@ ON localhost: 10001 localhost: 10002
RESet
master slave <
¥| MasterGo V| SlaveGo
V| MasterBreak V| SlaveBreak
MasterStep SlaveStep
MasterSystemMode SlaveSystemMode

‘B::
emulate trigger | devices H trace H Data H other H previous |
P:70000000 friboard-c275_multisieve_intme |system ready MIX |UP
MasterGo/MasterBreak
File Edit View Var Break Run CPU Misc Trace Prcbe Ped Cov Windoew Help
(ks e v EeR o HHBlMes @ 2P SlaveGo/SlaveBreak

B::
[ emdate ][ trigger ][ deviees ][ trace ][ Data ][ other ][ previom |
PO | rinard 427 mukisee_nmeimutisizeld stopped MIX  UP

File Edit View Var Break Run CPU Misc Trace Probe Perf Cov Window Help

[ M B3| 2N

emmses @z

2 BuSVnchstate o 2=
synch Connect
OFF locelhost:10002
@ ON localhost:10000 locelhost:10001
RESet
rmaster skeve 4
[¥] MasterGo [¥] SlaveGo
[¥] MasterBreak [¥] SiaveBreak
[] Masterstep [ Slavestep
[] MasterSystemMode | | [C] SkaveSystemMode
B::
[Lemtate | [ toieger ][ deviess ][ emee [ Data ][ other ][ previow |
PONNNES | prbnard 4273 mubisee_nmemimutsiagl stopped by extevt MLX  UP

are used to establish the

S e start/stop synchronization
synch Connect
OFF localhost:10001 in an AMP Set-up
@on localhost:10000 localhost:10002
RESet <
master slave
V| MasterGo V| SlaveGo
V] MasterBreak V] slaveBreak
| MasterStep | ShaveStep
| MasterSystemMode | SlaveSystemMode
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The following additionally settings are required to establish a Time Tracking between two or more

TRACES32 instances:

SYnch.XTrack {<intercom_name>} Establish time synchronization to another TRACE32
instance
; in TRACE32 instance for TC 1.6 CPUO

SYnch.XTrack

; 1n TRACE32
SYnch.XTrack

; 1n TRACE32
SYnch.XTrack

Tracking points are:

localhost:10001 localhost:10002

instance for TC 1.6 CPU1l
localhost:10000 localhost:10002

instance for TC 1.6 CPU2
localhost:10000 localhost:10001

Off-chip trace

Timestamp Messages disabled

TRACE32 global zero time

On-chip trace

Timestamp Messages disabled

Record number

Timestamp Messages enabled

AURIX zero time: Time relative to the first record in the trace
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Trace.List %TimeFixed TIme.ZERO DEFault

/Track

iew Var Break Run race Perf

Cov TCZIxT Window Help

(M A »u|E 28 @

I Y

:Trace.List %TimeFixed TIme Zero DEFault /Track ]
(& setup... || 1 Goto... || FAFind... || Adchart || EProfile s | #more |[ Tiess |
record ti.zero [run |address I(v('\e |data |symbol [ti.back =
35 = 0; 1 <= SIZE; 1++ -
mov16 dlS #0x12 E
i =
35 for (i = 0; 1 <= SIZE; i++) { =
ige dlS do, Ox 0100DD2
P: DD
36 ags[1])
movh.a  al5,£0x7000 3
ea als, [alS]Dx(Z‘
36 f (Flags[i]) {
addsc.a alS.alS d0, #0x0
d.b d15, [ai5]0x0 -
M ¥
|E: bl
trigger [ devices ] [ trace ] [ Data ] [ Var ] [ List ] [ PERF ] [ SYStem ] [ Step ] [ Go ] [ Break ] [ sYmbol ] [ Frame ] [ other ] [ previous ]
C-T: 00555344 -15.501ms | C-Z: +13.554ms stopped < P

Fi Edit ew  Var k Run CPU Misc e Pef Cov TC27xT Windew Help
[mwalsecernE oo dup dad®ip
I £ [BuTraceList %TimeFixed TIme.Zero DEFault /Track]
Hsetup...|[ 1 Goto... || F3Find... || &lcnan] W Profile s | % more || X Less |
record ti.zero [run \address . |§y(le |data |symbol [ti.back [
1,d0,d15 -
130 while (k <= SIZE) { E
16 0x70100CAA
-00555350 0.013554080s P:70100CAA ptrace hile (k \\§r1 board-tc275_multisieve_intmem\multisieve\sievel+0x52 0.000000540s 7
130 while <= SIZE) { o
mov d3,#0x12 ;
130 while (k <= SIZE) {
jge d3,d1,0x70100C98 | =
P:70100C98 ptrace \\triboard-tc2/5_multisieve_intmemymultisieve\sievel+0x40 L K|
131 agsl = FALSE;
movh. a al5,#0xD000
Tea al5, [a15]0x18
131 flagsi[k] = FALSE; %
« »
|E: bl
trigger [devioes ][ trace H Data ][ Var ][ List ][ PERF ][S‘lstem ][ Step ][ Go ][ Break Hs‘lmbol ][ Frame ][ other Hpiemus]
C-T: 00555342 -15.500ms | C-Z: +13.554ms stopped [T M jup

Time tracking between the Trace Listings of two TRACES32 instances
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Browsing through the Trace Buffer

e

59 BTrace List ==
& setup... |13 Goto... || 1 Find... || A chart |[ B Frofile || BE MPs |[4 more| X Lesq
record S. lcycle  |data |symbol |busmaster |ti.back =
st16.w [ad]0x0,d15 ~
164 1 =
179 1 'f'
retlé
-00001506 P:70000B18 ptrace “M\triboard-tc275_sieve_intmem‘\taskc\funcl+0x6 0.140us *
-00001502 P:700011EC ptrace “iriboard-tc275_sieve_intmem\taskc\func9+0x1E 0.080us
352 ) Ffuncl{ &autol );
rlea a4, [al0]0x0 {3 Trace Goto =<
call 0x70000812
B EEE] P: triboard-tc275_sieve_intmem\ Sz Erl G W nT YRGS Gy S
void funcO{void) # empty fung
previous | [LooFirst. ] [L.Trgger ] [L.Zero. )
Next T I A [ W, e |
§tat'ic void funcl{ int * intptr ) /* static function #j
A

Pg T Scroll page up.
Pg Scroll page down.

Ctrl-Pg T Go to the first record sampled in the trace buffer.
Ctrl-Pg{ Go to the last record sampled in the trace buffer.
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Find a Specific Event

BuTracelList EI@
& setup... || ¥ Goto... | #3Find... | & chart || B Profile || BN MIPS [$ Mnre][x Lessi
record run [address cycle [data symbal busmaster 1. back |
00000229 P:7000140C ptrace triboard-tc275_sieve_intmem\taskc\sieve+0x22 0.100us .
690 PE ( Flags[ 1) =
= movh. a als5,#0x7000
lea . al5, [al5]0x70 o
690 dd 'ifd( flags[ i ] )
addsc.a al5,als,do,#0x0 o
7d.b d15, [a15]0%0 #iTrace Find = o |
690 { i ( Flags[ 1 1) ©) Expert @ Cycle ©) Group ) Changes O Up
i 444 ) Signal @ Down
692 { primz =1 + 1 + 3; |~ address / expression
adis dis,do,do - IETHLL
692 dd . primz =1 + 1 + 3;
addle 15,#0x3 z,#3
693 k =1 + primz; Eige UEIE -
add d1,d0,d15 - s—
694 while ( k <= SIZE )
ji6 0x70001434 b 4
-00000225 P:7000143A ptrace triboard-tc275_sieve_in
694 P STTE T 5}25 ) Find Next| [Find First| [Find Here| [ Find Al
_J 4
Example: Find a specific symbol address.
| B:Trace List ol = =]
WSetup...] {3 Goto... ][ 41 Find... ][ #u Chart ]! Profile ] B MIPS [$ Mme][x Lessi
record run [address [cycle  [data [symboT |busmaster [t1. back =
672 sieve(); Ié\
call 0x700013EA o
-000004 34 \wtriboard-tc275_sieve_intmem\taskc\sieve

684

686

686
-00000430

char flags[SIZE+1];

int sieve(void) sieve of erathostene FiTrace Find (=5 e =
register int i, primz, k; ) Expert @ Cycle ) Group © Changes © uUp
int anzahl; -I_"Sm @ Down
anzahl = 0 — address [ expression

movl6 d2,#0x0 sieve - [CIHLL ‘
for (1 =0; i <= SIZE ; flags[ i++ ] = TRUE ) ;

movlé d0,#0x0 Cycle Data
for (1 =0; 1 <=5IZE ; flags[ 1++ ] = TRUE ) ; ’7 e ’7 [:]‘

ji6 0x70001402

P:70001402 ptrace “Wtriboard-tc275_sieve_in

for (1 =10; i <=5IZE ; flags[ i++ | = TRUE J ; [Find Next] [Find Here| [ Findall | [ clear | [ Cancel |

A more detail description on how to find specific events in the trace is given in “Application Note for

Trace.Find” (app_trace_find.pdf).
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Post Mortem Trace Analysis (PowerTrace only)

Trace decompression and display requires by default, that the program code is read from the target memory
via JTAG/DAP. If the communication to the target is lost (system down) an alternative way to read the

program code can be provided.

File Edit View War Break Run CPU Misc Trace Probe Perf Cov Window Help

MK+ e rnElen o ldnmsdedE @ L

CAnalyzer © Onchip  © ART

Integrator

() LOGGER () SNOOPer ) FDX

Probe

DA

IProbe

— used

TDelay

1824.

0.

[ 4 Tronchip |

ACCESS
e {

0%

— SFE

1610612736.

’7 CLOCK

A List
[¥] AutoArm
[7] AutoTnit
Selfarm

[ Mode

© Fifo

© Stack

(0 Leash
() STREAM

RTS

-~ Mode
BusTrace
© ClockTrace
© FlowTrace

PCP

] Prestore
SLAVE

& mcos

Var

]

List.

][ Pere

SYStem

[stemdown |
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In order to decompress and display trace information after the communication to the target is lost proceed as
follows:
1. Load the program code to the TRACE32 Virtual Memory.

Data.LOAD.E1f triboard-tc275_sieve_intmem.elf /VM

2. Advise TRACE32 to read program code from TRACE32 Virtual Memory.

Trace.ACCESS VM

Fobe Bt~ Ve Y~ Boeak - Rusy - OPU- s~ Traice ™ Probe Pest Cov Window Helg
(M| deceirnE e o Hus acs @z

& B:Trace o|[®@])[=]
METHOD
@ Analyzer ) ART ) LOGGER () SNOOPer ) FDX @A
I Probe IProbe
state used ACCESS TDelay
) DISable VM - 0. 4F Tronchip
@ OFF 1824. 0% - & MCDS
) Arm SIZE CLOCK 3 BMC
-:‘trlgger 1610612736. 4 BTrace List EE!
© break o
& setup...|[ [ Goto... || #1Find... |[ Ad chart || B profile || B MIPS [[# More|[ X Lesq
Mode Mode record run [address cycle |data symbol i
| commands @ Fifo BusTra: i . . -
| ; - 690 if ( flags[ 1 1) El
RESet O Stack © ClockTr| addsc.a  al5,als,d0,#0x0 =
© Leash @ FlowTr Td.b . d15, [a15]0x0 .
@ SnapShot ) STREAM PCP 690 . ) if ( flags[ 1] )
PIPE jzle d15,0x70001444 . . )
e -0000000166 P:70001444 ptrace .._sieve_intmem\taskc\sieve
[¥] AutoArm RTS Prestor .
, 688 for {1 =0 ; 1 <= SIZE ; i++ )
[7] Autolnit [¥sLave L addie 40, #0x1
[7] selfarm s . L
688 for (1 =0 ; 1 == SIZE ; i++ )
mov1l6 d15,#0x12
688 for (1 =0; 1 <= SIZE ; i++ )

|B: :Data.LOAD.E1f "~rm—/triboard-tc275_sieve_intmem.elf" /WM

e
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Belated Trace Analysis

There are several ways for a belated trace analysis:
1. Save a part of the trace contents into an ASCII file and analyze this trace contents by reading.

2. Save the trace contents in a compact format into a file. Load the trace contents at a subsequent
date into a TRACES32 Instruction Set Simulator and analyze it there.
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Save the Trace Information to an ASCII File

Saving a part of the trace contents to an ASCI file requires the following steps:

1.

Select Printer Settings ... in the File menu to specify the file name and the output format.

Edit View Var Break Run Cf
¥ Run Batchfile...
[ Edit Batchfile...

% Open...

E Load...
Type...
144 Dump...

@ Stop Command

Printer Settings... k

8 Window Print...
Window Screenshot to File...

¥ exit

_ ¢ B:PRinTer

_ printer

_ ClipBoard

@ FILE

type

| WIN (Windows Default)

ClipType

| ASCIIE (ASCI ENHANCED)

FileType

| ASCIE (ASCI ENHANCED)

C:\test\testruni.lst

PRinTer.FileType ASCIIE

PRinTer .FILE testrunl.lst

It only makes sense to save a part of the trace contents into an ASCIlI-file. Use the record

; specify output format
; here enhanced ASCII

; specify the file name

numbers to specify the trace part you are interested in.

TRACER32 provides the command prefix WinPrint. to redirect the result of a display command into a

file.

; save the trace record range

; specified file

WinPrint.Trace.List

Use an ASCII editor to display the result.

(-8976.)--(-2418.)

(-8976.)--(-2418.)

into the
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Postprocessing with TRACE32 Instruction Set Simulator

1. Save the contents of the trace memory into a file.

Trace | Probe Pef Cov Wind

WConfiguration_

B CTS Settings...
MCDS Settings...

2 List

= Timing

fuf Chart

E Load reference data ...

Reset

* v v v

ﬁ B:Trace.SAVE

B 1T T 1
testrunl
— range _ e
- (0) BusTrace
@ FlowTrace
[z [¥] Compress

The default extension for the trace file is .ad.

Trace.SAVE testrunl.ad
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2. Start a TRACE32 Instruction Set Simulator (PBI=SIM).

b T3tartv23.0*
4 -] Configuration Tree
> -] Settings

>3] Example Configuration
> -] TC277TE
4 -ff] TriCore Simulator

atar

‘m Delete

[> Start Ctrl+S
File
Clipboard

Show Start Envirenment ...

Instances...
Information...

Create Config Files Save and Exit
Create Start Link ...
Select Item by ID ...

Reset

Save

B NS D

Help

5)

Setup

Copy Start Link.

1D: //Cenfiguration2/Simulator

Batch Job

C:
cd C:\T32_TriCore'\demo\tricore\hardware\triboard-tc2x7

4

C:\T32_TriCore\bin\windowsé4\t32mtc.exe -c C:\Users\amartin\AppData\Local\Temp\andT32_1000053.t32

13

T32 Configuration File  C:\UsershamartintAppD atabLocal\TemphandT 32_1000053.t32

;This configuration file is generated with T325tart2

sEnvironment Variables

| 05=

ID=T32_ 1000053

| TMP=C:\Users\amartin\AppData‘\Local\Temp
S¥YS=C:\T32_TriCore
HELP=C:\T32_TIiCOIE\pdf

; Standard License File used

;T32 API Rccess
; not used

;T32 Intercom
IC=NETAS5IST
BCORT=10000
PACKLEN=1024

;T32 GDEBE
; not used

;Connection to Host

;5creen Settings
SCREEN=

m

Edit Histary Settings

] ’Save BatchJobAs...] ’ Save Config As... ] ’

Cloze
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3. Select your target CPU within the simulator.

Misc  Trace Perf Cov 1\

Change Frame L4
8 CPU Registers
FPU Registers @ BaSYStem EI@
o Peripherals -Mode ———— ~ MemAccess —
@ Down @ cpu
NoDebug () Denied
LS, 'em Settings... )
b k Prepare - CpuAccess —
Go (2) Enable
Attach @ Denied
0 StandBy ©) Nonstop
In Target Reset Up (StandBy] ——————
Reset CPU Registers @ Up
- reset .........
RESetOut
- CPU ..........
TC77TE

4, If you are debugging an SMP system, inform the simulator which cores form the SMP
system.

CORE.ASSIGN 1. 2. 3.

5. Then establish the communication between TRACE32 and the simulator.

éy B::SYStem EI@
Mode MemAccess
) Down @ CPU
NoDebug () Denied
Prepare CpuAccess
Go ) Enable
Attach @ Denied
StandBy (2) Nonstop
Up (StandBy)
reset
CPU
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6. Load the trace file.

Trace | Perf Cov Window He

2 Configuration...

B CTS Settings...
MCDS Settings...

== Trigger Definition

List

= Timing

fuf Chart

* v v v

g Save trace data ...

iT Load reference data ...

Organize « MNew folder

. NirtualBox MName

Date modified

1 _CAE

|| Ad90Logs | || testrunl.ad

07.02.2013 0&:2

. CAEPRG
53 Contacts
e Desktop
& Downloads
i Favorites
¥ Links
| My Documents
W My Music
=] My Pictures
B My Videos
. rechnung_thai-Dateien
 Saved Games
& Searches
. Virtualbox
- Computer
&, System (C)

43 DVD RW Drive (D) ~ 1 el ——

File name: testrunl.ad

Trace.LOAD testrunl

- ’ Current (*.ad)

| Open |v| ’ Cancel
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7. Display the trace contents.

i BuTrace.List EI@
(& setup...|[ 1% Goto... | #3Find... || P chart || B Profile || EEMIPS |[4 More|[X Lesg
rec run |address cycle |data symbol busmaster ti.back i
-0138 P:700001A8 ptrace 0.008us .
sh d15,d0,#-0x10 El
jzl6 d15,0x70000206 =
-0136 P:70000206 ptra 0.008us
retlé =
-0134 P:70000206 0.008us
-0132 P:700006DC 16.430ms
movl6
movl6. a a4, #0x0
call 0x70001218 =
-0129 P:70001218 pirace 0.011us (El
+‘-‘:‘-‘:‘-‘:‘-‘: -
[T | - )

LOAD indicates that the source for the trace information is the loaded file.

8. Load symbol and debug information if you need it.

Data.LOAD.E1f triboard-tc275_sieve_intmem.elf /NoCODE

The TRACE32 Instruction Set Simulator provides the same trace display and analysis commands as the

TRACES32 debugger.
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Trace Control by Filter and Trigger - Overview

The action field in the Break.Set dialog provides Marker, Filter and Trigger.

Run CPU Misc Tr

B st € BuBreak Set [F=5 Eol 5
éylmplementation... .
address [ expression
2K Delete All - [T HLL
= Tri Bus...
F ”gge_r u_s type options implementation
& OnChip Trigger... _
@ Program [[] Exclude [CITemporary
) ReadWrite [T nOMARK [C] p1sable action
©) Read [] DISableHIT
Tri Reset _
LA © Write DATA stop
Spot
Beta
o — [ add ] [ Delete | Charly

Delta
Echo r
m Marker, Filter

TraceEnable N
TraceData Trlgger
TraceON
TraceOFF
TraceTrigger

Marker, filter and trigger get a blue breakpoint indicator within TRACE32.

H B::Var. ‘l.l’lewffagsB] E'-@

Jflags[3] =

3 B::Break.List e =]
[ Delete All|[© Disable Al @ Enable AJI][ @ Init ][ &L 1mpl... ]Lgstore... || BLoad... || Eset.. |

address t imp]l action data i
(€ ?UUUUUGF——?UUUUUGFf‘w’F‘Ite ONCHIP ‘WATCH ‘EYTE 0x0 ‘ 'F'Iags[S] -
4 3
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Marker

WATCH is a so-called marker. It is used to indicate the occurrence of an event in the trace display.

Filter

A Processor Observation Block is the hardware within MCDS that generates trace messages out of the
activities of a core. Filters are used to advise the Processor Observation Block to reduce the generation of

trace messages to the information of interest. Please be aware, that Filters have no effect on the Bus
Observation Blocks (SPB/SRI).

Filters are TraceEnable, TraceData, TraceOn and TraceOFF.

Trigger

TraceTrigger is a so-called trigger. Triggers are used to advise MCDS to stop the generation of trace
messages.

Available Resources

The MCDS provides complex qualification- and trigger mechanism. TRACE32 uses these mechanisms as
effectively as possible. Due to the complexity of the qualification and trigger mechanisms it is not possible to
provide detailed numbers for the available resources.
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Filter and Trigger - Single-Core and AMP

Fundamental behavior for AMP systems:
. Filters and Triggers are programmed for the core that is controlled by the TRACE32 instance.

. Filter advise the Processor Observation Block of the core controlled by the TRACES32 instance to
generated the trace information of interest.

. Marker/Trigger advise the Processor Observation Block of the core controlled by the TRACE32
instance to indicate the occurrence of an event.

WATCH Marker

Advise Processor Observation Block to indicate the occurrence of an event.

Example: Indicate that 0x0 was written to the variable flags[3].

J Core under debug: TC 1.6.1 CPUO.

J Event of interest: Write of 0x0 to variable flags[3].
J Requested messages: Instruction Pointer Call Messages, Timestamp Messages.
1. Configure the trace multiplexer.
&2 B:MCDS =GR 5

MCDS SOURCE

©) OFF CpuMux0 CpuMuxl SFB SRI

@ oN Program Program [[] ReadAddr 1 2

[[] ReadAddr ReadAddr [[] ReadData [CIReadAddr [CIReadAddr

RESet [l writeAddr Writeaddr | | [C] writeAddr [JReadbata [JReadbata
e [7l WriteData WriteData [7l WriteData [Clwriteaddr | | [ writeAddr

FTMode PTMode [l writeData [[lwriteData
i
«£* INFO FlowTrace = FlowTrace SLAVE SLAVE
[ Regster | Core o [cPuremr ~|||[cPuo  ~
[tricoren ~|| | [vone  ~
3 CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B FPortSPEED
) XTM SIZE 2500Mbps
TimeStamp
_ 1.0MB
© OFF
_ DETECT LowerGAP
oo 0.B

; enable TC 1.6.1 CPUO as trace source
MCDS .SOURCE.Set CpuMux0.Core TriCoreO
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2.

3.

4.

Specify the event.

il B::Break.Set = & =
address [ expression
flags[3] - [&] @Hu
type options implementation
) Program [[] Exclude [Tl Temporary
) ReadWrite [C] NOMARK [ p1sable Faction ——
. Eead | DISableHIT
I @) Write I DATA {
© default 0x0 [ || | [ ¥ advanced |
[ Ok ] [ Add ] [ Delete ] [ Cancel ]

Var.Break.Set flags[3]

Configure which trace messages are generated.

/Write /DATA.Byte 0x0 /WATCH

&% B:MCDS
MCDS SOURCE
J OFF CpuMuxd CpuMuxl
@ 0N [¥| Program Program
["IReadaddr ReadAddr
RESet [ClwriteAddr WriteAddr
CLEAR [CwriteData WriteData
PMode E——-
#* INFO FlowTrace - BT
" Register Core Core
TriCored v] [NONE s
& cLock
TraceBuffer
& BMC
ARRAY UpperGAP
_
@ TCM 0.8
XTM SIZE
TimeStamp
F 1.0MB
) OFF
5 DETECT LowerGAP
@ ON o

SPB
[[] ReadAddr
[ ReadData

[ClwriteAddr
[ClwriteData

PortSIZE
1Lane
PortSPEED
2500Mbps

SRI

=5 ECR

1 2

[[] ReadAddr [[] ReadAddr

[ ReadData [ ReadData
[ClwriteAddr [ClwriteAddr
[ClwriteData [ClwriteData

SLAVE SLAVE

[cpuremr ~|||[cPuo  ~

MCDS.TimeStamp ON

CLOCK.ON

MCDS.SOURCE. Set CpuMux0.Program ON

Start and stop the program execution.

; enable Timestamp Messages

; enable Instruction Pointer
; Call Messages for

; TC 1.6.1 CPUO
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5. Display the result.

It might be necessary to search for the result.

B:Trace. List
& setup...| R Goto... § 3 Find... | A chart || B Profile || B MIPS [¢ More|[ X Lesg
record run |addreSS (y('IE |data |symbol
686 For i <= SIZE ; Tlags[ 1++ ] = TRUE J ;
addsc.a a].S a].S cIO #0x0
686 for (1 =0; i <= sIzE ; flags[ i] $3TraceFind
mov16 d].5 #0x1 @ Expert ) Cycle ) Group
686 for (1 =0; 1 <= SIZE ; flags[ i
stl6.b [a15]0x0,d15 items
686 for (1 =0; 1 <= s1ZE ; flags[ i (WATCHPD]NT -
addle d0,#0x1
686 for (1 =0; 1 <= SIZE ; flags[ i
movl6 d].S #0x12
686 for (1 =0 ; SIZE ; flags[ 1
jge dls, dO 0x700013F0
-00000071 P:700013F0 pt t
lexazzaaas prrace e Find Here| [FindAll | [ Clear ] [ cancel
I [ .
BuTrace List (=R ECH
(& setup... || 14 Goto... || #Find... || Adchart || Bl Profile % More[ X Lesg
record |run |address lcycle |data |symbol |busmaster |ti.back =i
[al5]0x0,d3 B P
697 += primz; =]
addi  d1,dis i z
694 while ( k <= SIZE ) ==
mov d3,#0x12 -
694 while { k <= SIZE )
ige d3,d1,0x70001428 E
# watchpoint write flags[3] BYTE 0x0
-00000356 wpt-tcl 00 0.140us
-00000352 P:70001428 ptrace . “hWtriboard-tc275_sieve_intmem'taskc'sieve+0x3E 0.100us
696 flags[ k ] = FALSE;
£ movh. a al5,#0x7000 -
« 3

©1989-2024 Lauterbach Training AURIX Tracing | 97



TraceEnabile Filter

Advise the Processor Observation Block to generate trace messages for the enabled SOURCEs
when the specified event is true.

Example 1: Restrict the generated trace information to the entries to the function sieve.

J Core under debug: TC 1.6.1 CPUO.

. Event of interest: Entry to function sieve.
. Requested messages: Instruction Pointer Call Messages, Timestamp Messages.
1. Configure the trace multiplexer.
& Bacos EEn—
MCDS SOURCE
" OFF CpuMux0 CpuMuxl SFB SRI
@ 0N Program Program [[ReadAddr 1 2
[1ReadAddr ReadAddr [[IreadData [CIReadAddr [ ReadAddr
[C] writeAddr WriteAddr [C] writeAddr [[/ReadData [T ReadData
[ WriteData WriteData | | [C] WriteData [Clwriteaddr | | [ writeAddr
PTMode FTMode [ClwriteData [ClwriteData
I
[ @m0 | FlowTrace v Al SLAVE SLAVE
[ Regster | T Core [cpuremr ~|||[cPuo  ~
[tricoren ~|| | [vone  ~
TraceBuffer PortSIZE
ARRAY UpperGAP ilLane
@ TC™ 0.8 POrtSPEED
TimeStam KT SIZE e
" OFF b 1.0MB
] 0.B

; enable TC 1.6.1 CPUO as trace source
MCDS .SOURCE. Set CpuMux0.Core TriCoreO
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2. Specify the event.

€ BuBreakSet [F=5 EoH 55

address [ expression

sieve - ETHLL

type options implementation

@ Program [[] Exclude [CITemporary

) ReadWrite [T noMARK [CIp1sable action

©) Read [] DISableHIT

*) Write DATA

* default [ || | [ ¥ advanced |
Ok ] [ Add ] [ Delete ] [ Cancel ]

Break. Set sieve /Program /TraceEnable

3. Configure which trace messages are generated while the event is true.

&2 B:MCDS
MCDS
©) OFF
@ ON

RESet
CLEAR
® Init
#* INFO
# Register

4 CLOCK
&) BMC
W Trace

o
3
ui]

3 o
El
m
%]
S
3
=]

@ 0N

SOURCE
CpuMux0 CpuMuxl
Program Program
[[]ReadAddr ReadAddr
[Tl writeAddr WriteAddr
[T writeData WriteData
PTMode PTMode
FlowTrace = Fl
Core Core
[tricoren ~|| | [vone  ~
TraceBuffer
ARRAY UpperGAP
@TCMm 0.8
XTM SIZE
1.0MB
LowerGAP
0.B

SPB
[[] ReadAddr
[ ReadData

[ClwriteAddr
[ClwriteData

PortSIZE
1Lane
PortSPEED
2500Mbps

=5 ECR
SRI

1 2

[[] ReadAddr [[] ReadAddr

[ ReadData [ ReadData
[ClwriteAddr [ClwriteAddr
[ClwriteData [ClwriteData

SLAVE SLAVE

[cpuremr ~|||[cPuo  ~

MCDS.TimeStamp ON

CLOCK.ON

MCDS.SOURCE. Set CpuMux0.Program ON

; enable Timestamp Messages

enable Instruction Pointer

Call Messages for
TC 1.6.1 CPUO
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4. Start the program execution and stop it.

5. Display the resuit.

The trace contains only small code sections generated for the entries to the function sieve

(TRACE ENABLE).

TRACE ENABLE

£ { BaTraceList o= s
(& setup... | 13 Goto... || #Find... || Mchar‘t || M Profile EM]PS % More| T Lesg
record |run |address |:y|: e data busmaster iti.back |
686 T1=0: 3 < SIZE ; ﬂags[ T++ ] = TRUE J ; "
ji6 m MMLO( ]
00000036 P:70001402 ¢ “Wtriboard-tc275_sieve_intmem‘taskc'sieve+0x18 0.020us -
— TRACE ENABLE
00000043 P:700013EA ¢ “\triboard-tc275_sieve_intmem\taskc'sieve 14.280us |
char flags[SIZE+1];
int sieve(veid) /* sieve of erathostenes */
register int i, primz, k;
int anzahl;
684 anzahl = 0;
movl6 dz2,#0x0
686 for (i =0; i<=5IZE ; flags[ i++ ] = TRUE ) ;
movl6 dﬂ 20x0
686 for (i =0; i<=5IZE ; flags[ i++ ] = TRUE ) ;
ji6 Gx 70001402
00000045 P:70001402 ptrace “Wtriboard-tc275_sieve_intmem‘taskc'sieve+0x18 0.020us

The following Trace.STATistic command calculates the time intervals for a program address event. The

program address event is here the entry to the function sieve:

Trace.STATistic.AddressDIStance sieve

£ | B:Trace.STATistic. AddressDIStance sieve EI@
(& setup...|| wlchart || # zoom || X Zoom || 2 Move || ¥ Move
samples: 106636. avr: 14.300us min: 14.300us max: 14.300us
total: 1.525s  din: 1.525s out: 14.320us ratio: 99.999%
up to |count ratio 1% 2% 5% 10% 20% 50% 100 |
< 14.300us 0. 0.000%
14.300us 106636, |100.000%
14.300us 0. 0.000%
14.300us 0. 0.000%
14.300us 0. 0.000%
14.300us 0. 0.000%
14.300us 0. 0.000%
14.301us 0. 0.000% 7
4 I3
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Example 2: Restrict the generated trace information to the entries to the function sieve and the exits from

the function sieve.

J Core under debug: TC 1.6.1 CPUO.

. Events of interest: Entry to function sieve and exit of function sieve

J Requested messages: Instruction Pointer Call Messages, Timestamp Messages.

1. Configure the trace multiplexer.

&% B:MCDS
MCDS SOURCE
J OFF CpuMuxd CpuMuxl
@ oN [¥] Program Program
[Creadaddr ReadAddr
RESet [ClwriteAddr WriteAddr
CLEAR [CwriteData WriteData
PMode o
#* INFO W ElowTr
< Register Core Core
[TriCoreU v] [NONE =
& cLock
TraceBuffer
& BMC
ARRAY UpperGAP
_
@ TCM 0B
XTM SIZE
TimeStamp
F 1.0MB
) OFF
5 DETECT LowerGAP
@ ON o

=N ECh |~

2
[[] ReadAddr
[ ReadData
[ClwriteAddr
[ClwriteData
SLAVE

[cPuo  ~

SFB SRI
[[] ReadAddr 1
[ ReadData [C1ReadAddr
[Tl writeAddr [[1ReadData
[C]WriteData [ClwriteAddr
[ClwriteData
SLAVE
[cPurpmr ~|
PortSIZE
1lane
PortSPEED

2500Mbps

; enable TC 1.6.1 CPUO as trace source
MCDS.SOURCE. Set CpuMux0.Core TriCore0
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2. Specify the events.

€ BuBreakSet [F=5 EoH 55

address [ expression

sieve - ETHLL

type options implementation

@ Program [[] Exclude [CITemporary

) ReadWrite [T noMARK [CIp1sable action

©) Read [l p1sableHIT TraceEnable ~

) Write DATA

* default [ || | [ ¥ advanced |

[ Ok ] [ Add [ Delete ] [ Cancel ]

@ sk fo e e
address [ expression
sYmbol.EXIT(sieve) - ETHLL
type options implementation
© Program [l EXclude [CITemporary auto ~
) ReadWrite [T nomARK [C] p1sable action
") Read ["] p1sableHIT TraceEnable ~
) Write DATA
© default [ || | [ ¥ advanced |
[ Ok ] [ Add [ Delete ] [ Cancel ]

I sYmbol.EXIT(<symbol>)

Break. Set

Break. Set

sYmbol .EXIT (sieve)

sieve /Program /TraceEnable

Returns the exit address of the specified function

/Program /TraceEnable
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3.

4.

Configure which trace messages are generated while the events are true.

&2 B:MCDS
MCDS
*) OFF
@ ON

RESet
CLEAR
® Init
#* INFO
# Register

4 CLOCK
&) BMC
W Trace

o
3
ui]

3 o
El
m
%]
S
3
=]

@ 0N

SOURCE
CpuMux0 CpuMuxl
Program Program
[[]ReadAddr ReadAddr
[Tl writeAddr WriteAddr
[T writeData WriteData
PTMode PTMode
FlowTrace = Fl
Core Core
Tricoren || | [vonE  ~
TraceBuffer
ARRAY UpperGAP
@TCMm 0.8
XTM SIZE
1.0MB
LowerGAP
0.B

SPB

[[] ReadAddr
[ ReadData
[ClwriteAddr
[ClwriteData

PortSIZE
1Lane
PortSPEED
2500Mbps

=5 ECR

SRI

1 2

[[] ReadAddr [[] ReadAddr

[ ReadData [ ReadData
[ClwriteAddr [ClwriteAddr
[ClwriteData [ClwriteData

SLAVE SLAVE

[cpuremr ~|||[cPuo  ~

MCDS.TimeStamp ON

CLOCK.ON

MCDS.SOURCE. Set CpuMux0.Program ON

Start the program execution and stop it.

; enable Timestamp Messages

; enable Instruction Pointer

; Call Messages for

; TC 1.6.1 CPUO
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5. Display the result.

The trace contains only small code sections generated for the entries to the function sieve
(TRACE ENABLE) and for the exits of the function sieve (TRACE ENABLE).

BuTrace List ol ® |mesd
[ setup...|| 13 Goto... || #Find... | Adchart || Bl Profile | B MIPS |4 More|[ X Lesq
record |run |address cycle data symbol busmaster iti.back !
— TRACE ENABLE -
00000041 P:700013EA ptrace “Wtriboard-tc275_sieve_intmem‘taskc'sieve 0.060us B
char flags[SIZE+1]; &
int sieve(veid) * sieve of erathostenes */ 7
register int i, primz, k;
int anzahl;
684 anzahl = 0;
mov1l6 d2,#0x0
686 for (i =0; i <=SIZE ; flags[ i++ ] = TRUE ) ;
mov1l6 d0,#0x0
686 far ( 3 i <= SIZE ; flags[ i++ ] = TRUE ) ;
jl6 0x
00000044 T P:70001402 “Wtriboard-tc275_sieve_intmem'taskc'sieve+0x18 0.020us
—— TRACE ENABLE
00000051 P:7000144E p “Wtriboard-tc275_sieve_intmem'taskc'sieve+0x64 14.140us
704
retl6
00000054 P:7000144E “Ztrrboard-tc275_sieve_intmem'taskc'sieve+0x64 0.000us
00000057 P:700013E6 “Wtriboard-tc275_sieve_intmem'taskcmain+0x1CE 0.080us
670 while
= ji6 0x
00000060 ( P:700013€E2 p “Wtriboard-tc275_sieve_intmemtaskcimain+0x1CA 0.000us
TRACE ENABLE b
<« »

The following Trace.STATistic command calculates the time intervals between two program address events
A and B. The entry to the function sieve is A in this example, the exit from the function is B.

Trace.STATistic.AddressDURation sieve sYmbol.EXIT (sieve)

= | B:Trace STATistic. AddressDURation sieve s¥mbol. EXIT (sieve) ===
(& setup...|[ [l Chart || # Zoom || X Zoom || 4 Move || T Move
samples: 44196. avr: 14.160us min: 14.160us max: 14.160us
total: 632.003ms in: 625.815ms out: 6.188ms ratio: 99.020%
up to |count ratio 1% 2% 5% 10% 20% 50% 100 |
< 14.160us 0. 0.000% o
14.160us 44196. |100.000%
14.160us 0. 0.000%
14.160us 0. 0.000%
14.160us 0. 0.000%
14.160us 0. 0.000%
14.160us 0. 0.000%
14.161us 0. 0.000%
14.161us 0. 0.000%
14.161us 0. 0.000%
14.161us 0. 0.000%
14.161us 0. 0.000%
14.161us 0. 0.000%
14.161us 0. 0.000%
14.161us 0. 0.000%
14.161us 0. 0.000%
14.161lus 0. 0.000%
> J 0. 0.000% -
4 13
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Example 3: Restrict the generated trace information to write accesses to the variable flags[3].
J Core under debug: TC 1.6.1 CPUO.
J Event of interest: Write access to variable flags[3].

J Requested messages: Write Data Trace Messages, Timestamp Messages.

1. Configure the trace multiplexer.

&2 B:MCDS =N Eoh 5
MCDS SOURCE
" OFF CpuMux0 CpuMuxl SFB SRI
@ ON [¥] Program Program [[] ReadAddr 1 2
i [C1ReadAddr ReadAddr [[1ReadData [ ReadAddr [CReadAddr

RESet [l WriteAddr Writeaddr | | [C] writeAddr [JReadData [JReadData
e [7] WriteData WriteData [7] WriteData [ClwriteAddr | | [ writeAddr

FTMode PTMode [ClwriteData [ClwriteData
i
£ INFO FlowTrace ~ Fl 0 SLAVE SLAVE
[ Regster | Core — [cpuremr ~|||[cPuo  ~
[tricoren || | [vone  ~
R CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B FPortSPEED
XTM SIZE 2500Mbps
TimeStamp
_ 1.0MB
© OFF
_ DETECT LowerGAP
@ ON 0.8

; enable TC 1.6.1 CPUO as trace source
MCDS . SOURCE. Set CpuMux0.Core TriCore0
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2. Specify the events.

il B::Break Set =] E 2]
— address [ expression
flags[3] - IHLL

—type —— options —implementation —
) Program [[] Exclude [CITemporary auto hd

©) ReadWrite [CInoMARK [TIp1sable - action

© Read . [C] DISableHIT
@ Write DATA

© default [ v] [ ¥ advanced |

| Ok | [ Add [ Delete ] [ Cancel ]

Var .Break.Set flags[3]

/Write /TraceEnable
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3. Configure which trace messages are generated while the event is true.

& B:MCDS =1 = =
MCDS SOURCE
“ OFF CpuMux0 CpuMuxl SFB SRI
@ ON [“]Program Program [C1ReadAddr 1 2
"] ReadAddr ReadAddr [ ReadData [CIReadAddr [[IReadAddr
WriteAddr writeAddr | | [ WriteAddr [IReaddata | | [JReadData
WriteData WriteData | | [£] WriteData [Clwriteaddr | | [l writeAddr
PTMode PTMode [“writeData [“writeData
Fowteee | |7 suave suave
Core Core [CPUl_PMI '] [CPUU i
[Tricoren ||| [vone  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.8 PortSPEED
: XTM SIZE 2500Mbps
TimeStamp
) 1.0MB
©) OFF
@ 0N
0.8
MCDS.TimeStamp ON ; enable Timestamp Messages
CLOCK.ON
MCDS.SOURCE. Set CpuMuxO.Program OFF ; disable Instruction Pointer
; Call Messages for
; TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteAddr ON ; enable Write Data Trace

; Messages for TC 1.6.1 CPUO

MCDS.SOURCE. Set CpuMux0.WriteData ON

4, Start the program execution and stop it.
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5. Display the result.

The trace contains only information on the write accesses to the variable flags[3].

4| BuTrace List EI@
[& Setup...” i} Goto... H }j Find.. H M Chart ]L Prm“le ] M[PS “v Mnre”A Lessﬂ
record run |address cycle |data symbaol busmaster ti.back |
-00000124 D:70000073 wr-data 01 _sieve_intmem\Global\TTags+0x3 10.440us .«
00000120 D:70000073 wr-data 00 _sieve_ intmem\Global\flags+0x3 3.860us =
-00000113 D:70000073 wr-data 01 _sieve_ 'mtmem\ Gl oba'l\'F'l ags+0x3 10.440us
-00000109 D:70000073 wr-data 00 _sieve_ 'mtmem\ Gl oba'l\'F'I ags+0x3 3.860us T
-00000102 D:70000073 wr-data 01 _sieve_ 'mtmem\ Gl oba'l\f'l ags+0x3 10.440us  ~
-00000098 D:70000073 wr-data 00 _sieve_ 'mtmem\ Gl oba'l\'F'l ags+0x3 3. 860us
-00000091 D:70000073 wr-data 01 _sieve_ 'mtmem\ Gl oba'l\'F'l ags+0x3 10.440us
-00000087 D:70000073 wr-data 00 _sieve_ 'mtmem\ Gl oba'l\'F'I ags+0x3 3. 860us
-00000080 D:70000073 wr-data 01 _sieve_ 1r1tmem\ Gl oba'l\F'l ags+0x3 10.440us
-00000076 D:70000073 wr-data 00 _sieve_ 'mtmem\ Gl oba'l\'F'l ags+0x3 3.860us |-
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The Variable pull-down provides various way to analyze the variable contents over the time.

; open a window to display the variable

Var.View flags[3]

éf| BuVarView flags[3]

[E=NNoh/

Variable

&k Add to Watch Window
G View in Window

&3 Set Value...

&F Modify Value...

+ GoTill 4
a Breakpoint...

@ Advanced Breakpoint L4

-

a Breakpoints
jaa Display Memory
Display Trace

-

J e&/ List

4] Grep in Sourcefiles
other ¥ | i Value Chart
D
== Format... o] Draw

£ B:Trace.Chart.DistriB Data /Filter Address Var.RANGE(flags[3]) o =& =
(& Setup...]miGroups... (55 config...][ ¥ Goto... || #i Find... |[ 4 In |[»4 Out)[MM Full]
-450.000us -400.000us -350.000us -300.000us -250.000us -200.000us
class | ! ! ! 1 1 I I
(other) o . . . o o . . E
data=Ox14fl ® ® ®H ®H H EH E E EH N A B B E E E N E N N N
data=0x04| NN NN NN NN BEN BNN BNN BNN BN I B -----------
amlr o« [ *

Display the value changes of a variable graphically
Trace.Chart.DistriB Data /Filter Address Var.RANGE(<var>)
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&f| Bi:VarView flags[3]

J\u’ariable

&5 Add to Watch Window

&f} View in Window

&% Set Value...

&5 Modify Value...

+ GoTil

a Breakpoint...

@ Advanced Breakpoint

k Breakpoints

i Display Memory
Display Trace

$] Grep in Sourcefiles
other

49 Find Al
M State Chart

% Vo Chan |

2R Format...

EH Draw

£ B:Trace.Chart.VarState /Filter Address Var.RANGE(flags[3]) ===
(& Setup...|[38 Config...|[ 1Y Goto... || #3Find... || #d chart || 4» 1n |[»4 Out|[M Full]
400000s -1.047380000s -1.047360000s
S — B — : e

Display variable contents over the time numerically
Trace.Chart.VarState /Filter Address Var.RANGE(<var>)

Var.RANGE(<var>)

Returns the address range in which the content of a variable is

stored.
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&f| Br:VarView flags[3] = 5

Variable
ﬁﬂ Add to Watch Window
ﬁﬁ!iewin Window -
4 &% Set Value... 3
&5 Modify Value...
+ GoTil 4
a Breakpoint...
@ Advanced Breakpoint

ﬁ Ereakpoints
Display Memory

Display Trace #3 Find All
4 Grep in Sourcefiles #u State Chart
other ’EMValue Chart

~ L R N

2R Format...

2| B::Trace. DRAW.Var %DEFault flags[2] o ==
(& Setup...][ 1Y Goto... ][ #3Find... ][ il Chart ][ » In |[»4 0ut][M Full][ # 1n |[ X out][Z Full]
-854.700ms -854.600ms -854.500ms -854.400m
| | | | |
1. =

Jemlr « = v

Display variable contents over the time graphically
Trace.DRAW.Var %DEFault <var>

©1989-2024 Lauterbach Training AURIX Tracing | 111



TraceData Filter

Advise the Processor Observation Block to generate trace messages for the instruction flow and for
the specified events.

Motivation: The TraceData filter is of great importance for the nesting function run-time analysis
if an operating system is used.

Example: Generate trace information for the complete instruction flow and for all write accesses to flags[12].

J Core under debug: TC 1.6.1 CPUO.

. Event of interest: Write access to flags[12].
. Requested Messages: Timestamp Messages.
1. Configure the trace multiplexer.
&2 B:MCDS =N Eoh 5
MCDS SOURCE
©) OFF CpuMux0 CpuMuxl SFB SRI
@ 0N Program Program [C]ReadAddr 1 2
[[]ReadAddr ReadAddr [[IReadData [CIReadAddr [CIReadAddr
[l WriteAddr Writeaddr | | [C] writeAddr [JReadData [JReadData
[C] writeData WriteData [C] writeData [Clwriteaddr | | [ writeAddr
PTMode PTMode [CJwiriteData [CJwiriteData
I
fowtiom 7| | e SLAvE
Core Core [ceurem ~] | | [ceuo e
[tricoren ~|| | [vone  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
:
@ TCM 0.8 PortSPEED
] XTM SIZE 2500Mbps
TimeStamp
i 1.0MB
©) OFF
_ LowerGAP
@ ON o

; enable TC 1.6.1 CPUO as trace source
MCDS . SOURCE. Set CpuMux0.Core TriCore0
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2. Specify the event.

[l B::Break.Set El@

address JII expreSSiUn ...................

flags[12] - (& ]@Hu
- type ———— options ———————rrree -implemenmﬁon
) Program [] EXclude [CITemporary auto -
") ReadWrite [CI NOMARK [T D1Sable - action ———

©) Read [C] DISableHIT
P | | S—

© default [ || | [ ¥ advanced |

[ Ok ] [ Add ] [ Delete ] [ Cancel ]

Var .Break.Set flags[12] /Write /TraceData

3. TRACE32 PowerView takes care of the trace message generation.

4. Start the program execution and stop it.

5. Display the result.
The trace contains the complete program flow and all write accesses to the variable flags[12].

£ f BaTraceList |E=8Eon
(& setup... [ 14 Goto... || #Find... ][ Mchar‘t || M Profile | B MIPS |4 More| X Lesq
record |run |address data symbol busmaster iti.back !
stl6.b [alS]OxO di5 -
686 £ i=0; i<=SIZE ; flags[ i++ ] = TRUE ) ; =
add16 dO 20x1
686 for (i =0; i <= SIZE ; flags[ i++ | = TRUE } ;
mov1l6 d15,#0x12
686 for ( SIZE ; flags[ i++ ] = TRUE ) ;
ige di 5,do Ox"OOOIBFO
00000059 D:7000007C wr— data “\triboard-tc275_sieve_intmem\Global\flags+0x0C 0.140us
00000068 P:700013F0 ptr “hwtriboard-tc275_sieve_intmem'taskc'sieve+0x6 0.080us
686 for (i =0; i <= SIZE ; flags[ i++ ] = TRUE ) ;
£ movh.a alS,#Ox"OOO
lea al5, [al5]0x70
686 for (i =0; 1 <=5IZE ; flags[ i++ ] = TRUE } ;
addsc.a  al5,al5,d0,#0x0
686 for (1 =03 i <=5IZE ; flags[ i++ ] = TRUE } ;
movl6 dlS,*Oxl -
J l [
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TraceON/TraceOFF Filter

TraceON: Advise the Processor Observation Block to start the generation of trace messages for the

enabled SOURCEs.
TraceOFF: Advise the Processor Observation Block to stop the generation of trace messages.

Example: Restrict the generation of trace messages to the function func2.

J Core under debug: TC 1.6.1 CPUO.

. Events of interest: Entry to function func2, exit of function func2

. Requested Messages: Instruction Pointer Call Messages, Write Data Trace Messages, Read

Data Trace Messages, Timestamp Messages.

1. Configure the trace multiplexer.
& Bivicos [olle
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB SRI
@ ON [¥] Program Program [[] ReadAddr 1 2
[[]ReadAddr ReadAddr [CIReadData [CIReadAddr [ ReadAddr
RESet [l writeAddr Writeaddr | | [C] writeAddr [IReadData [JReadbata
e [] WriteData WriteData | | [CwriteData [CwriteAddr | | [ writeAddr
PTMode PTMode [Tl writeData [C] writeData
I
i hs SLAVE SLAVE
= Core Core [cPurpwr ~| | [cPuo -
[tricoren ~|| | [vone  ~
R CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
:
@ TCM 0.8 POrtSPEED
XTM SIZE 2500Mbps
TimeStamp
a 1.0MB
@ OFF
_ DETECT LowerGAP
© oN o

MCDS.SOURCE. Set CpuMux0.Core TriCore0

; enable TC 1.6.1 CPUO as

; trace source
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2. Specify the events.

[l B::Break.Set

— address [ expression
funcz - [FIHLL

= e [ Options —implementation —
@ Program [T Exclude [CITemporary auto -
) ReadWrite [T nOMARK [C] p1sable - action
) Read [Tl p1sableHIT TraceON  ~
) Write DATA
O default [ v] [ ¥ advanced |

[ Cancel ]

— address [ expression
sYmbol.EXIT(func2) - [FIHLL
- options —implementation —
© Program [C] Exclude [CITemporary auto -
©) ReadWrite [T nOMARK [C] p1sable - action
©) Read [C] p1SableHIT TraceOFF =
) Write DATA
O default [ v] [ ¥ advanced |
 o——— [ Add | [ Deete ] [ cancel |

Break. Set
Break. Set

func2 /Program /TraceON

sYmbol .EXIT (func2)

/Program /TraceOFF
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3. Configure which trace messages are generated when the message generation is active
(after TraceON event).

&2 B:MCDS
MCDS
©) OFF
@ ON

RESet
CLEAR
® Init
#* INFO
# Register

4 CLOCK
&) BMC
W Trace

o
3
ui]

.:. :'
=
o
[95]
&
=
=

@ 0N

SOURCE
CpuMux0 CpuMuxl SFPB
[¥] Program Program [C1ReadAddr
[¥] ReadAddr ReadAddr [[IReadData
WriteAddr WriteAddr [l writeAddr
WriteData WriteData [[lwriteData
ode PTMode
FlowTrace = f
Core Core
Tricoren || | [vonE  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
@ TCM 0.B FortSPEED
XTM SIZE 2500Mbps
1.0MB
LowerGAP
0.B

=5 EoR

SRI

1 2

[[] ReadAddr [[] ReadaAddr

[ ReadData [ ReadData
[ClwriteAddr [ClwriteAddr
[ClwriteData [ClwriteData

SLAVE SLAVE

[cpurem ~|||[cPuo  ~

MCDS.TimeStamp ON

CLOCK.ON

MCDS.SOURCE. Set CpuMux0.Program ON

MCDS.SOURCE. Set CpuMux0.ReadAddr ON

MCDS.SOURCE. Set CpuMux0.WriteAddr ON
MCDS.SOURCE. Set CpuMux0.WriteData ON

4. Start and stop the program execution.

; enable Timestamp Messages

; enable Instruction
; Pointer Call Messages for
; TC 1.6.1 CPUO

; enable Read Data Trace

; Messages for TC 1.6.1 CPUO

; enable Write Data Trace

; Messages for TC 1.6.1 CPUO
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5. Display the result.

TRACE ENABLE indicates the start of the message generation after the TraceON event occurred.

might be necessary to search for it.

Trace.List

(& setwp...)[ I Goto...

I $3 Find... I ¢ chart |[ I Profile ! M]PS % wore[ X Lesg

record [run Iaddress lcycle  [data =
164
179 }
retle
-00000093 D:DO004EF8 wr-data 00000000F8001000 ‘\\triboard-tc275 sieve_intmem\Global\_lc_ub_csa tcl+0xEF8
-00000086 D:DO004EES wr-data 00000004000028E8 \\tr'lboard -tc275_sieve_ mtmem\G'Ioba'I\ 'Ic ub_csa_tcl+0xEES -
-00000073 D:70000028 r’d—gata \‘\‘ Ao oie == R
-00000066 D:70000028 wr-data 63C220BD \\ -
00000064 D:DO0C4EDS rd-data NN G
-00000054 p:70000818 p M © Expert ) cycle ) Group
-00000051 D:DO004ECE a A
-00000049 D:DO004EF8 rd-data A
-00000043 D:DO004F18 rd-data \\| - items
-00000031 P:70000D86 ptrace AN
} TRACEENABLE -
F retle
-00000029 D:D0004ECO wr-data 00000004000D013A \\
-00000026 . P:70000D86 p ce AN
£ retls
-00000024 D:D0004F38 rd-data A
-00000021 D:D0004F08 r’d—gata :‘:‘
-00000018 D:D0004F00 wr-data 0000000400000138 \\ -
P:70000D86 ptr W [FmdAH] [ Clear ] [ Cancel ] K
i) I ] ¥

BrTrace List [ rE =
| & setup...|[ 1% coto... ][ ]"'j Find... ][ il Chart | !Frnﬂe !MEPS % wore|[ X Lesd
record [run [addre ycle |dat symb busmaster ti.back h
00000740 D: DDOO4E80 \.r data 00000004000DDL39 Htrwboard tc275_sieve_intmem\Globaly_Tc_ub_csa_tcI+0xEED 0.000us
+00000748 P:70000D86 ptrace ‘\\triboard-tc275_sieve_intmem\taskc\func2+0x56 0.000us
—— TRACE ENABLE s
+00000754 _‘170000[)40 ptrsce ‘\\triboard-tc275_sieve_intmem\taskc\func2+0x10 0. 560us
ca 0x7000081. -
+00000758 D:DOOD4ESS wr- data 28000386001D013A \\tr‘\board -tc275_sieve_intmem\Globall lc_ub_csa tcl+0xE5E 0.060us
+00000770 P:70000B12 ptrace \\triboard-tc275_sieve_ mtmem\taskc‘func 0.000us
\:u‘id Ffunc0(void) functio
gtat‘ic void funcl( int * intptr ) nctior
163 ; (*intptr)++;
J static void funcll( long * intptr ) -
« ’

Trace message generation is started after the TraceON event occurred. As a result the event itself is

not visible in the trace.
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Trace Trigger (Onchip Trace Only)

Advise the Processor Observation Block to end the message generation at the specified event.

Example 1: Stop the trace recording when 0x0 was written to the variable flags[3].

J Core under debug: TC 1.6.1 CPUO.

J Event of interest: Write of 0x0 to variable flags[3].

U Requested Messages: Instruction Pointer Call Messages, Write Data Trace Messages,
Timestamp Messages.

1. Configure the trace multiplexer.
& Bivicos [olle
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB SRI
@ ON [¥] Program Program [[] ReadAddr 1 2
[[]ReadAddr ReadAddr [CIReadData [CIReadAddr [ ReadAddr
RESet [Tl writeAddr writeAddr | | [C] WriteAddr [CIReadData [[/ReadData
e [] WriteData WriteData | | [CwriteData [CwriteAddr | | [ writeAddr
PTMode PTMode [Tl writeData [Tl writeData
I
£ INFO FlowTrace  ~ F SLAVE SLAVE
= Core o [cPuremr ~|||[cPuo  ~
[tricoren ~|| | [vone  ~
R CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
:
@ TCM 0.8 POrtSPEED
] XTM SIZE 2500Mbps
TimeStamp
a 1.0MB
© OFF
_ DETECT LowerGAP
oo 0.8

; enable TC 1.6.1 CPUO as trace source
MCDS .SOURCE.Set CpuMux0.Core TriCoreO
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2. Specify the event.

a B::Break.5et EI@
addreSS;" express|0n ...........................
flags[3] - [V] HLL

- type .......... - UptIUI"IS ........................... ”-nplemenmtlon

) Program [T Exclude [CITemporary
©) ReadWwrite [C] NOMARK [] pISable Faction ——
£ Bead [] DISableHIT

I @ Write I oATA | |

© default 0x0 [ || | [ ¥ advanced |
[ Ok ] [ Add ] [ Delete ] [ Cancel ]

Var.Break.Set flags[3]

/Write /DATA.Byte 0x0 /TraceTrigger

3. Configure which trace messages are generated until the trigger event occurs.

&2 B:MCDS
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFPB
@ ON [¥] Program Program [[] ReadAddr
[[]ReadAddr ReadAddr [[IReadData
RESet WriteAddr WriteAddr [l writeAddr
CLEAR WriteData WriteData [[lwriteData
[ ® Init ] PTMode PTMode
£ INFO FlowTrace = f T
o Register Core Core
Tricoren || | [vonE  ~
3 CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
:
@ TCM 0.B FortSPEED
- XTM SIZE 2500Mbps
TimeStamp
_ 1.0MB
*) OFF
_ DETECT LowerGAP
@ ON 0.8

=5 EoR
SRI

1 2

[[] ReadAddr [[] ReadaAddr

[ ReadData [ ReadData
[ClwriteAddr [ClwriteAddr
[ClwriteData [ClwriteData

SLAVE SLAVE

[cpurem ~|||[cPuo  ~

MCDS.TimeStamp ON
CLOCK.ON

MCDS.SOURCE. Set CpuMux0.Program ON

MCDS.SOURCE. Set CpuMux0.WriteAddr ON
MCDS.SOURCE. Set CpuMux0.WriteData ON

enable Timestamp Messages

enable Instruction
Pointer Call Messages for
TC 1.6.1 CPUO

enable Write Data Trace
Messages for TC 1.6.1 CPUO
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Start the program execution.

‘B::

emulate trigger [ devices ][ trace

][ other ][ previous

g ] | W
i —— ]

[ o

State of the
program execution

|
\J
State of the

trace recording
(Arm = recording)

‘B::

emulate trigger [ devices ][

][ other ][ previous

TR - W

Display the resulit.

State of the

trace recording

(OFF = break by trigger,
recording is stopped)

MCDS ends the generation of trace messages and flushes all internal buffer when the specified event

occurs. TRACE32 automatically generates a watchpoint TraceTrigger message when the trigger

event occurs. This helps you to find the actual trigger event in the trace.

e e
Zsetup... [ 14 Goto... |[ #4Find... || Adchart || ElProfile | EMps || # More T Less
record |run |address cycle data iti.back |
694 hile { k <= SIZE -
mov d3,#0x12 s
694 while { k <= SIZE )
ige d3,d1,0x70101326 =
00000038 D:7000006F wr-data 00 “\triboard-tc275_sieve_intmem\Global\flags+0x3 0. 060us o
# watchpoint TraceTrigger
-00000033 wpt-mcx 0.040us
-00000031 P:70101326 ptrace “\triboard-tc275_sieve_intmem\taskc\sieve+0x3E 0.000us 3
f
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Example 2: Stop the trace recording after another 10% of the trace memory was filled when 0x0 was written

to the variable flags[3].

J Core under debug: TC 1.6.1 CPUO.

J Event of interest: Write of Ox0 to variable flags[3].

. Requested Messages: Instruction Pointer Call Messages, Write Data Trace Messages,

Timestamp Messages.

1. to 3. as in example 1.

4, Specific the delay.

W BuTrace
METHOD
Analyzer | CAnalyzer @ Onchip
- state ———— used
() DISable
@ OFF 0.
AI'I'T'I — SFF ——
) TRIGGER 1.0MB
) break
- - Mode
commands —— | @ Fifo

© Stack
) Leash
) List

[¥] AutoArm
AutoInit
[[] selfarm

SLAVE

[F=5 EoH 5
0 ART ) LOGGER (©) SNOOPer () FDX © LA
Integrator ' Probe IProbe
ACCESS —— - TDelay —— o .
auto A 104857. 4 TrOnchip
] — | 1% & mcDs
— CLOCK — @BMC
100.0MHz L |

Trace.TDelay 10%
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5. Start the program execution.

I‘B::
emulate trigger [devices ][ trace ][ Data ][ Var ][ List ][ other ][ previous
- g ] | Mx_[uP
| =——— — _ﬁ
State of the State of the
program execution  trace recording
(running) (Arm = recording)
I‘B::
emulate trigger [devioes ][ trace ][ Data ][ Var ][ List ][ other ][ previous
_ . J_JI " e

[ —

State of the

trace recording

(TRG = trigger occurred,
delay counter started)

.‘B: :

L
|| emulate trigger [ devices ] [ trace ] [ Data ] [ Var ] [ List ] [ other ] [ previous
ﬁ wx_up
| = ———i [

State of the

trace recording

(BRK = delay counter elapsed,
recording is stopped)
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6. Display the result.

B:Trace List ==
(& setup... || I Goto... || FiFind... || Adchart || ElProfile s | #more ][ Xliess
record |run |address lcycle  |data Isymlm |ti.back =
694 while ( k <= SIZE -
mov d3,#0x12 =
694 while { k <= SIZE ) .
ige d3,d1,0x70101326
-00000038 D:7000006F wr-data 00 “\triboard-tc275_sieve_intmem\Global\flags+0x3 0. 060us o
# watchpoint Tra[EnggEr
-00000033 -mcx 00 0.040us =
-00000031 P:70101326 pfrafe “\triboard-tc275_sieve_intmem\taskc\sieve+0x3E 0.000us |
< 3
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Filter and Trigger - SMP Systems

Fundamental behavior for SMP systems:
. Filters and Triggers are programmed for all cores that are connected to the trace multiplexer.

. Filters advise the Processor Observation Blocks of the connected cores to generated the trace
information of interest.

. Marker/Trigger advise the Processor Observation Blocks of the connected cores to indicate the
occurrence of an event.

WATCH Marker

Advise Processor Observation Blocks of all cores to indicate the occurrence of an event.

Example: Indicate that 0x0 was written to the variable flags[3].
J System under debug: SMP system with 3 TriCore cores.

J Cores connected to the trace multiplexer: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

J Event of interest: Write of Ox0 to variable flags[3]
. Requested trace messages: Instruction Pointer Call Messages for both cores, Timestamp
Messages.
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1. Configure the trace multiplexer.

&2 B:MCDS =N SR 5
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB
® ON [¥] Program [“]Program | ReadAddr 4
ReadAddr | ReadAddr |ReadData [CIReadAddr
RESet | writeAddr [T writeAddr ReadData
CLEAR [T writeData [T writeData WriteAddr
PTMode [TlwriteData [TlwriteData
i
<* INFO [FlowTrace  ~| | | [FlowTrace ~]| SLAVE SLAVE
Pr—— Core Core ceuiem v || [cPuo  ~
ITriCoreU 'I ITriCorel 'I
A CLOCK
© BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B FortSPEED
XTM SIFE 2500Mbps
TimeStamp
_ 1.0MB
@ OFF
: DETECT LowerGAP
) ON 0B

MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as
; trace source

MCDS.SOURCE. Set CpuMuxl.Core TriCorel ; enable TC 1.6.1 CPUl as
; trace source
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2. Specify the event.

il B::Break.Set = & =
address [ expression
flags[3] - [&] @Hu
type | — options implementation
) Program [[] Exclude [Tl Temporary
) ReadWrite [C] NOMARK [ p1sable Faction ——
. Eead | DISableHIT
I @) Write I DATA {
© default 0x0 [ || | [ ¥ advanced |
[ Ok ] [ Add ] [ Delete ] [ Cancel ]

Var .Break.Set flags[3] /Write /DATA.Byte 0x0 /WATCH

3. Configure which trace messages are generated.

& B:MCDS felle =

MCDS SOURCE

©) OFF CpuMux0 CpuMuxl SPB SRI

@ o [¥| Program [¥| Program [T ReadAddr 1 z
i [C1ReadAddr [1ReadData ! [CIReadAddr

| wiriteAddr [ClwriteAddr

[T writeData [Tl writeData

PTMode PTMode

[FowTrace  ~| | | [FlowTrace ~| T T

p— p— ceuiem v || [cPuo  ~
TriCore0 'I ITriCorel 'I

TraceBuffer PortSIZE

ARRAY UpperGAP 1lane
@ TCM 0.8 POrtSPEED

_ XTM SIZE 2500Mbps

TimeStamp

. 1.0MB

) OFF

i 0.8

MCDS.TimeStamp ON ; enable Timestamp Messages

CLOCK .ON

MCDS.SOURCE. Set CpuMux0.Program ON ; enable Instruction Pointer

; Call Messages for
; TC 1.6.1 CPUO

MCDS.SOURCE. Set CpuMuxl.Program ON ; enable Instruction Pointer
; Call Messages for

; TC 1.6.1 CpPU1
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4. Start and stop the program execution.
5. Display the resuit.

It might be necessary to search for the result.

M Profile !M]PS = More| X Leg
Vel data  [sywbol ]
0] 316 O¥50000952 = m——— = :
-00000059 (1 P:500009BE p ‘\\triboard-tc275_multisieve_intmemimultisieve\sieve+0x26
L
351 Priliz = & 1 & 3 2
1 | addie d15,d0,do -
1 | addis d15,#0x3 : z
36 (1 kh:'|1 +kpr1mz; .
37 1 while (k <= SIZE) { [Wa3
1| add d3,d0,d15 .
1| jie 0x500009D2 @ Expert © Cycle ) Grou () Changes U
-00000053 (1 P:500009D2 ¢ “W\tril 2T @ 5 . 2 _ 3
sl | T while (k <= SIZE) { © signal @ Down
1 dge d4 dl,Ox‘OOOOE}CA ftems
-00000051 (1 P:500009CA ¢ Y\t
381 flags[k] = H WATCHPOINT -
1 = addsc.a a5,al5,d3,#0x0 | | —
391 k += primz;
1 | addie d3,d15
381 flags[k] =
1 | sti6.b [a5]0x0,d1 :
371 N while (k <= SIZE) {
1| jge d4,d3,0x500009CA :
_UUUUUU‘;? g EES0000002 while (k <= sléégr.{lt Find Here| | Find All ] [ Clear ] [ Cancel
....... Tiem =
=]
(& setup...][ 1Y Goto... | #3Find... || Mchan | Wl Profile ||l MiPS X Lesq
record [run [address cycle [data symbol busmaster ti.back |
391 k += primz;
1 | addle d3,d15
381 flags[k] = FALSE; -
1 [ st16ih [a5]0x0,d1 :
371 ? while (k <= SIZE) { =
1 | jge d4,d OxSOODOE!CA 9 L i i ’ [
-00002144 [0 p:500009CA ‘\\triboard-tc275_multisieve_intmemimultisieve\sieve+0x32 0.060us |
# watchpoint Write F'Iags[i] BYTE 0x0 E
-00002142 |0 wpt-t . . . . 0.000us |
—00002140 1 P :500009CA ptr’;ce ‘\\triboard-tc275_multisieve_intmem\multisieve\sieve+0x32 0.020us |
« ’
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TraceEnabile Filter

Advise the Processor Observation Block to generate trace messages for the enabled SOURCEs

when the specified event is true.

Example 1: Restrict the generated trace information to the entries to the function sieve.

J System under debug: SMP system with 3 TriCore cores.

J Cores connected to the trace multiplexer: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

. Event of interest: Entry to function sieve.
. Requested trace messages: Instruction Pointer Call Messages for both cores, Timestamp
Messages.
& sihicos oo e
MCDS SOURCE
) OFF CpuMux0 CpuMux1 SRI
@ on [¥| Program [ClProgram 1 2
' [[ReadAddr | | [[]ReadAddr
[T ReadData [T ReadData
__RES b | T T [T [T = =
Il writeAddr Il writeAddr
PTMode PTMode [Tl writeData [Tl writeData
I
" INFO IFIowTrace '] IFIowTrace '] SLAVE SLAVE
——— Core Tore ceuiem v || [cPuo  ~
ITriCoreU 'I ITriCorel 'I
TraceBuffer PortSIZE
ARRAY UpperGAP 1lLane
@ TCM 0.B PortSPEED

TH=Eam XTM SIZE 2500Mbps
® OFF p 1.0MB
] 0.B

MCDS.SOURCE. Set CpuMux0.Core TriCore0 9

MCDS.SOURCE. Set CpuMuxl.Core TriCorel g

enable TC 1.6.1 CPUO as
; trace source

enable TC 1.6.1 CPUl as
; trace source
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2. Specify the event.

€ BuBreakSet [F=5 EoH 55

address [ expression

sieve - ETHLL

type options implementation

@ Program [[] Exclude [CITemporary

) ReadWrite [T noMARK [CIp1sable action

©) Read [] DISableHIT

) Write DATA

* default [ || | [ ¥ advanced |
Ok ] [ Add ] [ Delete ] [ Cancel ]

Break. Set sieve /Program /TraceEnable

3. Configure which trace messages are generated while the event is true.

CpuMuxl
[¥] Program

" | ReadAddr

" | WriteData
PTMode

IFIowTrace - I

Core

ITriCorel » I

&2 B:MCDS
MCDS SOURCE
) OFF CpuMuxi
@ 0N [¥] Program
" | ReadAddr
RESet [ClwriteAddr
CLEAR [Tl writeData
Tt
«* INFO IF|0wTrace v]
#* Register Core
TriCoreQ v]
& cLock
TraceBuffer
&) BMC
ARRAY
_
@ TCM
XTM
TimeStamp
) OFF
= DETECT
@ ON

PortSIZE
UpperGAP 1Lane
0.B PortSPEED
SIZE
1.0MB
LowerGAP

0.B

2500Mbps

=N Nl =)

2
[C1ReadAddr

SLAVE

SLAVE

ceuiem v || [cPuo  ~

MCDS.TimeStamp ON

CLOCK.ON

MCDS.SOURCE. Set CpuMux0.Program ON

MCDS.SOURCE. Set CpuMuxl.Program ON

; enable Timestamp Messages

; enable Instruction Pointer
; Call Messages for
; TC 1.6.1 CPUO

; enable Instruction Pointer
; Call Messages for
; TC 1.6.1 CPUL
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4. Start the program execution and stop it.
5. Display the resulit.

The trace contains only small code sections generated for the entries to the function sieve
(TRACE ENABLE).

e =~
B setup...| 13 Goto... || FFind... || Ad chart || B Profile || B MIPS |[4 More|[ X Less
record run address cycle data symbol busmaster ti.back |
1 S al5,#0x5000
nER d15,#0x1
01044427 |1 P:5000099E ptrace ‘\\triboard-tc275_multisieve_intmem\multisieve\sieve+Ox6 0.020us
—— TRACE ENABLE
401044431 |0 P:50000998 ptrace \\triboard-tc275_multisieve_intmem\multisieve\sieve o
0 2
0 * Shared: A1l code and data are accessible by all cores.
0 = The symbols are Tocated in shared memory.
0 e
0 [ int __share sieve(void)
o | T
0 register int i, primz, k;
0 int anzahl;
0
28 |0 anzahl = 0;
0
30 (0 SIZE; flags[i++] = TRUE)
0
0
0
401044434 |0 \\triboard-tc275_multisieve_intmem‘multisieve\sieve+Ox6 0.020us
L-01044444 |1 | £ \\triboard-tc275_multisieve_intmem\multisieve\sieve 22.060us ||
1 e -
J 4 »
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The following Trace.STATistic command calculates the time intervals for a program address event. The
program address event is here the entry to the function sieve. The core information is discarded for this
calculation.

Trace.STATistic.AddressDIStance sieve [/JoinCORE]

£ | B:Trace.STATistic. AddressDIStance sieve EI@
(& setup...|[ lulchart || % zoom || X Zoom || 4 Move || T Move
samples: 59714. avr: 12.368Bus min: 0.180us max: 23.800us
total: 738.585ms in: 738.563ms out: 22.400us ratio: 99.996%
up to |count ratio 1% 2% 5% 10% 20% 50% 100 |
< 0.000us 0. 0.000% -
2.560us 6164. | 10.322%
5.120us 5779. 9.677%
7.680us 5009. 8.388%
10. 240us 6164. | 10.322%
12.800us 8091. | 13.549%
15.360us 6548. | 10.965%
17.920us 6165. | 10.324%
20.480us 5778. 9.676%
23.040us 8474. | 14.190%
25.600us 1542, 2. 582% |—
28.160us 0. 0.000%
30.720us 0 0.000%
33.280us 0. 0.000%
35. 840us 0. 0.000%
38.400us 0. 0.000%
40.960us 0. 0.000%
= J 0. 0.000% hi
4 }

If you need the result per core, use the following command:

Trace.STATistic.AddressDIStance sieve /CORE 0

= | B:Trace STATistic. AddressDIStance sieve /CORE 0 ===
(& Setup...]m chart || # zoom | X Zoom |[ % Move |[ T Move
samples: 44739, awvr: 31.658us min: 30.760us max: 32.760us
total: 1.416s  1in: 1.416s  out: 0.980us ratio: 99.999%
up to |count ratio 1% 2% 5% 10% 20% 50% 100 |
< 30.720us 0. 0.000% -
31.040us 4873. | 10.892%
31.360us 7512. | 16.790%
31.680us 12609, | 28.183%
32.000us 5183. | 11.584%
32.320us 9705. | 21.692%
32.640us 2482, 5.547%
32.960us 2375. 5. 308% |m——
33.280us 0. 0.000%
33.600us 0. 0.000%
33.920us 0. 0.000%
34.240us 0. 0.000%
34.560us 0. 0.000%
34.880us 0. 0.000%
35.200us 0. 0.000%
35.520us 0. 0.000%
35. 840us 0. 0.000%
= J 0. 0.000% -
4 }
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Example 2: Restrict the generated trace information to the entries to the function sieve and the exits from

the function sieve.

J System under debug: SMP system with 3 TriCore cores.

. Cores connected to the trace multiplexer: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

. Event of interest: Entry to function sieve and exit of function sieve.
J Requested trace messages: Instruction Pointer Call Messages for both cores, Timestamp
Messages.

1. Configure the trace multiplexer.

& Bivicos ol ==

MCDS SOURCE

| OFF CpuMux0 CpuMux1 SRI

@ on [¥] Program [“ Program 2

' [ReadAddr | | [C]ReadAddr [CIReadAddr | | [C]ReadAddr

RESet [CwriteAddr | | [ writeAddr
CLEAR [TlwriteData [TlwriteData
FiMode —7 |- Fiode
" INFO IFIowTrace '] IFIowTrace '] BUE
e oS Core ceuiem v || [cPuo  ~
ITriCoreU 'I ITriCorel 'I
3 CLOCK
© BMC TraceBuffer PortSIZE

ARRAY UpperGAP 1lane

.
@ TCM 0.B FPortSPEED

XTM SIZE 2500Mbps

TimeStamp

; 1.0MB

@ OFF

: DETECT, LowerGAP

_ON 0.8

MCDS.SOURCE. Set CpuMux0

MCDS.SOURCE. Set CpuMuxl

.Core TriCore0

.Core TriCorel

enable TC 1.6.1 CPUO as
trace source

enable TC 1.6.1 CPUl as
trace source
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2. Specify the events.

€ BuBreakSet [F=5 EoH 55

address [ expression

sieve - ETHLL

type options implementation

@ Program [[] Exclude [CITemporary

) ReadWrite [T noMARK [CIp1sable action

©) Read [l p1sableHIT TraceEnable ~

) Write DATA

* default [ || | [ ¥ advanced |

[ Ok ] [ Add [ Delete ] [ Cancel ]

@ sk fo e e
address [ expression
sYmbol.EXIT(sieve) - ETHLL
type options implementation
© Program [l EXclude [CITemporary auto ~
) ReadWrite [T nomARK [C] p1sable action
") Read ["] p1sableHIT TraceEnable ~
) Write DATA
© default [ || | [ ¥ advanced |
[ Ok ] [ Add [ Delete ] [ Cancel ]

I sYmbol.EXIT(<symbol>)

Break. Set

Break. Set

sYmbol .EXIT (sieve)

sieve /Program /TraceEnable

Returns the exit address of the specified function

/Program /TraceEnable
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3. Configure which trace messages are generated while the events are true.

& B:MCDS felle =
MCDS SOURCE
) OFF CpuMux0 CpuMux1 SPB SRI
@ o [¥] Program [¥] Program [[ReadAddr 1 2
[[IReadAddr | | []ReadAddr | | [JReadData ClReadaddr | | [JReadAddr
[Clwriteaddr | | Clwriteaddr | | [l writeAddr [LIReadData
[l writeData [l writeData [l writeData E—_—_—_—' WriteAddr
PTMode PTMode " | WriteData
[FlowTrace v| | | [FlowTrace ~| SLAVE SLAVE
Core Core CPU1_PMI 'I ICPUU i
TriCore0 'I ITriCorel 'I
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.8 POrtSPEED
. XTM SIZE 2500Mbps
TimeStamp
. 1.0MB
) OFF
@ 0N
0.8
MCDS.TimeStamp ON ; enable Timestamp Messages
CLOCK.ON
MCDS.SOURCE. Set CpuMux0.Program ON ; enable Instruction Pointer
; Call Messages for
; TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMuxl.Program ON ; enable Instruction Pointer

; Call Messages for
; TC 1.6.1 CPU1L

4. Start the program execution and stop it.
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5. Display the result.

The trace contains only small code sections generated for the entries to the function sieve
(TRACE ENABLE) and for the exits of the function sieve (TRACE ENABLE).

] B:Trace List [E=N Een
& setup...| R Goto... || #3 Find... ||l Chart |[ Bl Profile || B MiPS |[# More| X Lesq
record [run [address cycle [data symbol busmaster ti.back
0 [ movie d15,#0x1 ; a ; 7 ; -
00000065 ace ‘\\triboard-tc275_multisieve_intmem'multisieve\sieve+0Ox6 0.020us [z
100000070 ‘\\triboard-tc275_multisieve_intmemimultisieve\sieve 12.960us
1 -
1 and dat cessible by all cores.
1 The symbols are lo in shared memory
1 E
1 | int __share sieve(void
1 i
1 register int i, primz, k;
1 int anzal
1
28 1 anzahl = 0
1
301 for = 0; 1 <= SIZE; flags[i++] = TRUE
1 | movl6 dz,#0x0
1 | mo als,#0x5000
1 | movl6 d15,#0x1 : o g o
400000073 (1 P:5000099E ptrace ‘\\triboard-tc275_multisieve_intmemmultisieve\sieve+0x6 0.020us
— TRACE ENABLE - — - — -
100000077 (0 P:500009DE pt ‘\\triboard-tc275_multisieve_intmemmultisieve\sieve+0x46 10.440us
0
0 1 -
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The following Trace.STATistic command calculates the time intervals between two program address events
A and B. The entry to the function sieve is A in this example, the exit from the function is B. The core
information is discarded for this calculation.

Trace.STATistic.AddressDURation sieve sYmbol.EXIT (sieve) [/JoinCORE])

= | B:Trace STATistic. AddressDURation sieve s¥mbol. EXIT (sieve) == ]
(& setup...][ ulchart || % zoom || X Zoom || 4 Move || T Move
samples: 15332, avr: 7.348us min: 0.540us max: 10.640us
total: 466.681ms in: 112.667ms out: 354.014ms ratio: 24.142%
up to |count ratio 1% 2% 5% 10% 20% 50% 100 |
< 0.000us 0. 0.000% -
1.280us 974. 6.352%
2.560us 973. 6. 346%
3. 840us 1217. 7.937%
5.120us 488. 3.182% |—
6.400us 1460. 9.522%
7.680us 487. 3.176% |—
8.960us 2919. | 19.038%
10. 240us 5597. | 36.505%
11.520us 1217. 7.937%
12. 800us 0. 0.000%
14.080us 0. 0.000%
15.360us 0. 0.000%
16. 640us 0. 0.000%
17.920us 0. 0.000%
19.200us 0. 0.000%
20.480us 0. 0.000%
= J 0. 0.000% -
4 I3

If you need the result per core, use the following command:

Trace.STATistic.AddressDURation sieve sYmbol.EXIT (sieve) /CORE 0

= | B:Trace STATistic. AddressDURation sieve s¥mbol EXIT(sieve) /CORE 0 o = =
|W Setup...|m Chart ” & Zoom ” Y Zoom || + Move || T Move
samples: 21596. avr: 11.274us min: 10.220us max: 12.040us
total: 681.665ms in: 243.485ms out: 438.180ms ratio: 35.719%
up to |count ratio 1% 2% 5% 10% 20% 50% 100 |
< 9.920us 0. 0.000% 2
10. 240us 1. 0.004% |+
10. 560us 474. 2.194% | e——
10. 880us 2577. | 11.932%
11.200us 4257. | 19.711%
11.520us 9508. | 44.026%
11. 840us 4755. | 22.017%
12.160us 24. 0.111% |+
12.480us 0. 0.000%
12.800us 0. 0.000%
13.120us 0. 0.000%
13.440us 0. 0.000%
13.760us 0. 0.000%
14.080us 0. 0.000%
14.400us 0. 0.000%
14.720us 0. 0.000%
15.040us 0. 0.000%
= J 0. 0.000% -
4 }
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Example 3: Restrict the generated trace information to write accesses to the variable flags[3].

System under debug: SMP system with 3 TriCore cores.

Cores connected to the trace multiplexer: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

Event of interest: Write access to variable flags[3].

Requested trace messages: Write Data Trace Messages for both cores, Timestamp Messages.

Configure the trace multiplexer.

&2 B:MCDS
MCDS SOURCE
) OFF CpuMux0 CpuMuxl
@ ON [¥| Program [C] Program
ReadAddr [T Readaddr
RESet WriteAddr [T writeAddr
CLEAR [Tl writeData 7] WriteData
PMode PTMode
<* INFO [FlowTrace v| | | [FlowTrace ~|
—
" Register ore Core
[Tricoren ~|| | [Tricorer ~]
- CLOCK
TraceBuffer
) BMC
ARRAY UpperGAP
_
@ TCM 0.B
XTM SIZE
TimeStamp
3 1.0MB
© OFF
- DETECT, LowerGAP
) ON o8

| ReadData
| writeAddr

PortSIZE
1Lane
PortSPEED
2500Mbps

f=lle =
SRI

1 2

[ ReadAddr
ReadData
WriteAddr

| WriteData
SLAVE SLAVE
ceuiem v || [cPuo  ~

MCDS.SOURCE. Set CpuMux0.Core TriCore0 g

MCDS.SOURCE. Set CpuMuxl.Core TriCorel 5

; trace source

; trace source

enable TC 1.6.1 CPUO as

enable TC 1.6.1 CPUl as
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2. Specify the events.

il B::Break Set
— address [ expression
flags[3] - IHLL

—type —— options —implementation —
) Program [[] Exclude [CITemporary auto hd
©) ReadWrite [T NOMARK [C] p1sable - action

) Read . [ DISableHIT
@ Write | DATA

© default [ v] [ ¥ advanced |

| Ok | [ Add ] [ Delete ] [ Cancel ]

Var .Break.Set flags[3]

/Write /TraceEnable
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3. Configure which trace messages are generated while the event is true.
& BaMCDS [E=H =R 5
MCDS SOURCE
“ OFF CpuMux0 CpuMux1 SRI
@ oN [“l Program [“ Program 1 2
[ReadAddr | | []ReadAddr [IReadaddr | | [ReadAddr
[¥] writeAddr | | [¥] WriteAddr ’
[V writeData [V writeData
PTMode PTMode
FlowTrace 'I IFIowTrace 'I SULE SULE
p— p— ceuiem v || [cPun  ~
ITriCoreU 'I ITriCorel 'I
TraceBuffer PortSIZE
ARRAY UpperGAP 1Lane
@ TCM 0.8 POrtSPEED
— XTM SIZE 2500Mbps
s P 1.0MB
' 0.8
MCDS.TimeStamp ON ; enable Timestamps
Messages
CLOCK.ON
MCDS.SOURCE. Set CpuMuxO.Program OFF ; disable Instruction
; Pointer Call Messages for
; TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMuxl.Program OFF ; disable Instruction
; Pointer Call Messages for
; TC 1.6.1 CcpU1L
MCDS.SOURCE. Set CpuMux0.WriteAddr ON ; enable Write Data Trace
; Messages for TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteData ON
MCDS.SOURCE. Set CpuMuxl.WriteAddr ON ; enable Write Data Trace
; Messages for TC 1.6.1 CPUl
MCDS.SOURCE. Set CpuMuxl.WriteData ON
4. Start the program execution and stop it.
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5. Display the result.

The trace contains only write accesses to the variable flags[3].

Trace.List =N EoR
(& setup... || (3 Goto... || FiFind... || &Ichar‘t ] !Proﬂe HMPS || % More X Less

record run |address dat symbo]l ti.back |
-00000105 [0 D:70000C2F 1 triboard-tc275_muTtisieve_intmem\Global\fTags+0x3  28.980us
-00000099 |0 D:70000C2F 00 ‘\\triboard-tc275_multisieve_intmem\Global\flags+0x3 2.800us
-00000085 |0 D:70000C2F 10 ‘\\triboard-tc275_multisieve_intmem\Global\flags+0x3  30.560us
-00000079 |0 D:70000C2F 00 \\trwboard tc275_multisieve_intmem\Global\flags+0x3 2.700us T
-00000072 (1 D:70000C2F 11 \\triboard-tc275_multisieve_intmem\Global\flags+0x3  €0.740us *
-00000064 |1 D:70000C2F 00 \\trwboard -tc275_multisieve_intmem\Global\flags+0x3 7.260us
-00000054 |0 D:70000C2F 10 \\trwboard tc275_multisieve_intmem\Global\flags+Ox3  29.100us
-00000048 |0 D:70000C2F 00 ‘\\triboard-tc275_multisieve_intmem\Global\flags+0x3 2.800us
-00000034 |0 D:70000C2F 10 \\triboard-tc275_multisieve_intmem\Global\flags+0x3  28.840us |
-00000028 |0 D:70000C2F ata 00 ‘\\triboard-tc275_multisieve_intmem\Global\flags+0x3 2.800us |
-00000019 |1 D:70000C2F \.r -data 11 ‘\\triboard-tc275_multisieve_intmem\Global\flags+0x3 60.940us -~

« f
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The Variable pull-down provides various way to analyze the variable contents over the time.

; open a window to display the variable
Var.View flags[3]

] Bi:Var.View flags[3] [l ]

Variable

&k Add to Watch Window

G View in Window -
&3 Set Value... L
&F Modify Value...

+ GoTill 4
a Breakpoint...

@ Advanced Breakpoint L4
a Breakpoints L4
e Display Memory L4

Display Trace & List

#3 Grep in Sourcefiles ay State Chart
other ¥ | i Value Chart
a5 Draw

=& Format..

ﬁ B:u:Trace.Chart.DistriB data /Filter address var.range(flags[3]) EI@
| & Setup... || i#i croups... || B8 Config...|| I Goto... || #4Find... | 4»In || p4Out || MMFull|
0000s -1.213000000s -1.212800000s
class | | |
(other) : TH : : i
data=0x10: 0RM ] ] 1 ] ] I L] L] I L] ] | B ] ]
d?ta;(]xg 4 ' 4 ! ! ! 1 3 ' ! I | _J ||
other HM
data=0x11:1H| W ] ] : ] | ] ] : ]
data=0x0:14m NI N B S B B
ot ) - | -
4 (m 13 4 3

Display the value changes of a variable graphically - split the result per core
Trace.Chart.DistriB Data /Filter Address Var.RANGE(<var>) [/SplitCORE]

I Var.RANGE(<var>) Returns the address range in which the content of a variable is stored.
M B::Trace.Chart.DistriB data /Filter address var.range(flags[3]) /JoinCORE EI@
(& setup... || il Groups... |[ 38 Config...|[ 13 Goto... || #3Find... || 4»1n |[p4Out|[MMFull]
-1.213000000s -1.212950000s
classqy | I I
(other) i . . . . ) . . ] . . o
data=0x10Kp _ - ) ) | ) ) - . . L
data=0x11g¥ ) . ) . I ) . ) . )
data=0x0 L . I .
4 | r 4 2

Display the value changes of a variable graphically - ignore core information
Trace.Chart.DistriB Data /Filter Address Var.RANGE(<var>) /JoinCORE

©1989-2024 Lauterbach Training AURIX Tracing | 141



Bof| B:VarView flags[2] == ]
. O

Variable

&5 Add to Watch Window
&f} View in Window -
&% Set Value... ’
&5 Modify Value...

+ GoTil 4
a Breakpoint...
@Advanced Breakpoint
e Breakpoints

Display Memory

Display Trace 49 Find Al
$] Grep in Sourcefiles #u State Chart
D
2R Format... EH raw

¥ BiiTrace.Chart.VarState /Filter Address Var.RANGE(flags[3]) o -2
(& sewp...|[1= Config..] R Goto... || FAFind... || Adchart || @ m Jbdoutfineat]
400000s -1.047380000s -1.047360000s |
range 4y | | =
flags[31OIT__T10 [T__J0o IL 10 - [T 10 B
.............................. R T - .

Display variable contents over the time numerically - the core information is discarded
Trace.Chart.VarState /Filter Address Var.RANGE(<var>) [/JoinCORE]

Display variable contents over the time numerically - the core information is discarded
Trace.Chart.VarState /Filter Address Var.RANGE(<var>) /ICORE <n>
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&f| Br:VarView flags[3] = 5

Variable
ﬁﬂ Add to Watch Window
@Eiewin Window -
4 &% Set Value... '
&5 Modify Value...
+ GoTil 4
a Breakpoint...
@Advanced Breakpoint
e Ereakpoints
iag| Display Memory
Display Trace 49 Find 4l
4 Grep in Sourcefiles #u State Chart
other *| iyl Value Chart

a8 Format.. ¥ Daw ) |

~ L R N

2| B::Trace. DRAW.Var %DEFault flags[2] o ==
(& Setup...][ 1Y Goto... ][ #3Find... ][ il Chart ][ » In |[»4 0ut][M Full][ # 1n |[ X out][Z Full]
-854.700ms -854.600ms -854.500ms -854.400m
| | | | |
1.

Jemlr « = v

Display variable contents over the time graphically - the core information is discarded
Trace.DRAW.Var %DEFault <var> [/[JoinCORE]

Display variable contents over the time graphically - the core information is discarded
Trace.DRAW.Var %DEFault <var>/CORE <n>
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TraceData Filter

Advise the Processor Observation Block to generate trace messages for the instruction flow and for
the specified events.

NOTE:

if an operating system is used.

The TraceData filter is of great importance for the nesting function run-time analysis

Example: Generate trace information for the complete program flow and for all write accesses to flags[12].

System under debug: SMP system with 3 TriCore cores.

Cores connected to the trace multiplexer: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

Event of interest: Write access to variable flags[12].

Requested trace messages: Timestamp Messages.

Configure the trace multiplexer.

. ool
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB SRI
@ oN [¥] Program [Tl Program [T ReadAddr 1 2
. ' [CIReadAddr | | [[]ReadAddr
RESet [T ReadData
gl e e A = | Bwriteaddar | | B
CLEAR " WriteAddr
PTMode PTMode [l writeData
£* INFO [FowTrace ~| | | [FlowTrace  ~| SLAVE SLAVE
< Register Core Core CPUL_PMI v] Icpug -
ITriCoreU 'I ITriCorel v]
- CLOCK
@ BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1Lane
_
@TCMm 0.8 POrtSPEED
c XTM SIFE 2500Mbps
TimeStamp
= 1.0MB
@ OFF
: DETECT, LowerGAP
_ON 0B

MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as

MCDS.SOURCE. Set CpuMuxl.Core TriCorel ; enable TC 1.6.1 CPUl as

; trace source

; trace source
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2. Specify the event.

) default

[l B::Break.Set

address [ expression ————————

flags[12] - (2] @Hu
- type ———— options ———————rrree -implementation
) Program [T Exclude [ClTemporary m
() ReadWrite [CI NOMARK [7] DISable i —
O Read [] p1SableHIT
I ]

(o [O sl

'] [ ¥ advanced]

] [ A ]

Delete

] [ Cancel ]

Var.Break.Set flags([12]

3. TRACE32 takes care of the message generation.

4. Start the program execution and stop it.

5. Display the result.

The trace contains the complete program flow and all write accesses to the variable flags[12].

/Write /TraceData

+00000962
38

—

flags[k] = FALSE;

— lal=]
8 setup...| 13 Goto... || FFind... || Ad chart || B Profile || BEMIPS |[4 More|[X Less
record run |address cycle data symbol busmaster ti.back |
1T Jge d4,d3, 0x500003CA -
400000954 |0 P:500009CA ptrace \\triboard-tc275_multisieve_intmem\multisieve\sieve+0x32 0.060us =l
38 |0 flags[k] = FALSE; 1
0 - addsc.a  a5,al5,d3,#0x0 %
390 k += primz; =
0 [ addl6 d3,d15
38 |0 flags[k] = FALSE;
0 stl6.b [a5]0x0,d1
37 |0 while (k <= SIZE) {
0 | jge d4,d3,0x500009CA
400000957 |1 D:5000010E wr-data 00 \\triboard-tc275_multisieve_intmem‘Globalflags+0x0C 0.060us
400000960 |1 P:500009CA ptrace \\triboard-tc275_multisieve_intmem\multisievelsieve+0x32 0.000us
381 flags[k] = FALSE;
1 - addsc.a a5,al5,d3,#0x0
391 k += primz;
1 | addlé d3,d15
381 flags[k] = FALSE;
1 stl6.b [a5]0x0,d1
37 while (k <= SIZE) {
1| jge d4,d3, 0x500009CA
0 P:500009CA ptrace \\triboard-tc275_multisieve_intmem\multisieve\sieve+0x32 0.060us
0
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TraceON/TraceOFF Filter

TraceON: Advise the Processor Observation Blocks to start the generation of trace messages for
the enabled SOURCEs at the specified event.

TraceOFF: Advise the Processor Observation Blocks to stop the generation of trace messages at

the specified event.

Example: Restrict the generation of trace messages to the function sieve1.

J System under debug: SMP system with 3 TriCore cores.

J Cores connected to the trace multiplexer: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

. Event of interest: Entry to function sieve1 and exit of function sieve1.

. Requested trace messages: Instruction Pointer Call Messages, Write Data Trace Messages,

Read Data Trace Messages, Timestamp Messages.

1. Configure the trace multiplexer.
aem— oo e
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SRI
@ on [¥| Program [C] Program 1 Z
' [ ReadAddr [[ReadAddr
RESet WriteAddr i_______l ReadData
CLEAR [Tl writeData C WriteAddr
PTMode PTMode " | WriteData
£* INFO [FowTrace  ~| | | [FlowTrace ~| SLAVE SLAVE
# Register Core Core cutemt ~)||[cua -
ITriCoreU 'I ITriCorel 'I
3 CLOCK
) BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1Lane
.
@ TCM 0.B FortSPEED
XTM SIZE 2500Mbps
TimeStamp
; 1.0MB
@ OFF
: DETECT LowerGAP
_ON 08

MCDS.SOURCE. Set CpuMux0.Core TriCore0 2

MCDS.SOURCE. Set CpuMuxl.Core TriCorel g

enable TC 1.6.1 CPUO as
trace source

enable TC 1.6.1 CPUl as
trace source
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2. Specify the events.

il B::Break Set

— address [ expression
sievel - FIHLL

= e [ Options —implementation —
@ Program [T Exclude [C1Temporary auto -
©) ReadWrite [T nOMARK [C] p1sable - action
) Read [l p1sableHIT TraceON  ~
) Write DATA
O default [ v] [ ¥ advanced |
 —— | [ Add | [ Deete ] [ cancel |

il B::Break.Set

— address [ expression
sYmbol. EXIT(sievel) - IHLL
- options —implementation —
© Program [T Exclude [ITemporary auto -
) ReadWrite [T nOMARK [C] p1sable - action
) Read [T] D1SableHIT TraceOFF =
) Write DATA
O default [ v] [ ¥ advanced |
 P—T— [ add | [ Deete ] [ cancel |

Break.Set sievel /Program /TraceON
Break.Set sYmbol.EXIT (sievel) /Program /TraceOFF
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3. Configure which messages are generated when the message generation is active (after
TraceON event).

& samcos =)o =
MCDS SOURCE
) OFF CpuMux0 CpuMux1 SPB
@ oN [¥| Program [¥] Program [C1ReadAddr 2
| ReadAddr | ReadAddr eadData [LIReadAddr ’~_—_—_] ReadAddr
RESet Wlwriteaddr | | [l writeAddr | WriteAddr ReadData [LIReadData
~ cear || || @writebata | | FlwriteData | | [ writeData DlwriteAddr | | L WriteAddr
@ Init FTMode FTMaode " | WriteData " | WriteData
£* INFO [FowTrace ~| | | [FlowTrace ~| SLAVE SLAVE
e Core o ceuiem v || [cPun  ~
TriCore0 'I ITriCorel 'I
3 CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.8 PortSPEED
- XTM SIZE 2500Mbps
TimeStamp
i 1.0MB
" OFF
: DETECT LowerGAP
@ oN
0.8
MCDS.TimeStamp ON ; enable Timestamp Messages
CLOCK.ON
MCDS.SOURCE. Set CpuMux0.Program ON ; enable Instruction Pointer

; Call Messages for
; TC 1.6.1 CPUO

MCDS.SOURCE. Set CpuMux0.ReadAddr ON ; enable Read Data Trace

; Messages for TC 1.6.1 CPUO

MCDS.SOURCE. Set CpuMux0.WriteAddr ON ; enable Write Data Trace
MCDS.SOURCE. Set CpuMux0.WriteData ON ; Messages for TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMuxl.Program ON ; enable Instruction Pointer

; Call Messages for
; TC 1.6.1 CpU1l

MCDS.SOURCE. Set CpuMuxl.ReadAddr ON ; enable Read Data Trace
; Messages for TC 1.6.1 CPU1l

MCDS.SOURCE. Set CpuMuxl.WriteAddr ON ; enable Write Data Trace
MCDS.SOURCE. Set CpuMuxl.WriteData ON ; Messages for TC 1.6.1 CPUL

4. Start and stop the program execution.
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5. Display the result.

TRACE ENABLE indicates the start of the message generation after the TraceON event occurred. It
might be necessary to search for it.

Trace List (= =]=]
(&8 setup... [ 1Y Goto... || #3 Find... || vl Chart |[ BN Profile || BB MiPS |[# More| X Lesq
record run [address cycle [data symbol busmaster ti.back |
1 [ addie.a aZ,#0x1
1 | Tooplé a4, 0x50000094 : . : . ;
-00000116 (1 P:50000094 ptrace o ‘\\triboard-tc275_multisieve_intmem\multisieve\sievel+0x26 0.200us
126 (1 if (flagsi[i]) { »
1 F 1di6.bu  d15,[a2]0x0 $1 Trace Find ==
1 _ i , , ,
127 1 I e primz = i 1% 3 © Bxpert © Cycle © Group © Changes  © Up
1 | addle 15,d0,d0
1| addie  di5,#0%3 ! : - Signal @ bown
1281 E *11 +kpr1mz; items
1291 vhile (k <= SI1ZE) { -
1| add d3,d0,d15 TRACEENABLE
1| j16 0x5000004 - .
-00000113 |1 D:50000139 rd-data \\triboard-tc275_multisieve_intme
-00000109 (1 P:500000AA ptrace i “\triboard-tc275_multisieve_intme
1 while (k <= SIZE) {
1 - .
1 }
1331 anzahl++;
........... _Jl add16 d2,#0x1 Find Next| [Find First| (Find Here| [ Find All | [ Clear | [ Cancel
«
TraceList [E=8 =8 )
(& setup... [ (4 Goto... || #3 Find... || vl Chart |[ Bl Profile || HE MiPS |[# More| X Lesq
record [run [address cycle [data symbol busmaster ti.back |
[— TRACE ENABLE - — - — - P
1+00007968 (1 P :5000007E ptra ‘\\triboard-tc275_multisieve_intmem'multisieve\sievel+0x10 13.080us
1
122 |1 for (i = 0; i <= SIZE; flagsl[i++] = OxAl) {
1 | lea a4,0x12 =
1
122 |1 for (i = 0; i <= SIZE; flagsl[i++] = OxAl) {
1. | st16.b [a2+],d15
1 | Tooplé a4,0x50000082 . a .
1+00007972 (1 D:50000128 wr-data AL \\triboard-tc275_multisieve_intmem\Global\flagsl 0.100us
1+00007978 (1 P:50000082 ptrace ‘\\triboard-tc275_multisieve_intmem'multisievelsievel+0x14 0.000us
1
122 |1 for (i = 0; i <= SI1ZE; flagsl[i++] = OxAl) {
1% cisE16eb [a2+],d15
1 | Tooplé a4,0x50000082 A . :
1+00007981 (1 D:50000129 wr-data Al \\triboard-tc275_multisieve_intmem\Global\flags1l+0x1 0.020us
1+00007983 (1 P:50000082 ptrace ‘\\triboard-tc275_multisieve_intmem'multisievelsievel+0Ox14 0.000us
1
lZZJl for (i = 0; i <= SIZE; flagsi[i++] = OxAl) { e
P f

Trace message generation is started after the TraceON event occurred. As a result this event is not
visible in the trace.
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Trace Trigger (Onchip Trace Only)

Advise the Processor Observation Blocks to end the message generation at the specified event.

Example 1: Stop the trace recording when 161. was written to the variable flagscl[8].

J System under debug: SMP system with 3 TriCore cores.

J Cores connected to the trace multiplexer: TC 1.6.1 CPUO and TC 1.6.1 CPU1.
J Event of interest: Write of 161. to variable flagsc[8].

J Requested trace messages: Instruction Pointer Call Messages, Write Data Trace Messages,
Timestamp Messages.

1. Configure the trace multiplexer.
e =l ==
MCDS SOURCE
® OFF CpuMux0 CpuMux1 SRI
@ on [¥] Program [“ Program 1 2
' [1ReadAddr [F1ReadAddr
[Tl writeAddr
[CJwriteData
FTMode FTMode
£* INFO IFIowTrace '] IFIowTrace v] SLAVE SLAVE
# Register Core Core cutemt ~)||[cua -
ITriCoreU 'I ITriCorel 'I
TraceBuffer PortSIZE
RRAY ey || HEC
@ TCM 0.B PortSPEED
TimeStam e SIE 2500Mbps
FIErE p 1.0MB
] 0.8
MCDS.SOURCE CpuMux0 Core TriCore0 ; enable TC 1.6.1 CPUO as
; trace source
MCDS.SOURCE CpuMuxl Core TriCorel ; enable TC 1.6.1 CPUL as

; trace source
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2. Specify the event.

il B::Break Set =& =
— address [ expression
flagsc[8] - HLL
—type ——— [~ options —implementation —
) Program [[ Exclude [CITemporary
©) ReadWrite [T noMARK [C] p1sable - action
. Read || DISableHIT TraceTrigger ~
@ Write - DATA
O default 161. [ v] [ ¥ advanced |
| AT [ Add | [ Dpeete ] [ cancel |

Var.Break.Set flagsc[8]

/Write /DATA.Byte OxAl /TraceTrigger
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3. Configure which trace messages are generated until the trigger event occurs.

& B:MCDS
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB
@ ON [¥] Program [¥] Program [CReadAddr
[[ReadAddr [Readaddr || [
RESet MlwriteAddr | | [ writeAddr | | [
CLEAR [¥] WriteData [¥] WriteData [ClwriteData
® Init PTMode PTMode
£ INFO |FlowTrace = | | |FlowTrace ~|
" Register Core Core
TriCore0 'I ITriCorel 'I
3 CLOCK
 BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B FortSPEED
XTM SIZE 2500Mbps
TimeStamp
_ 1.0MB
*) OFF
_ DETECT LowerGAP
@ ON 0B

SRI
1 2

"1 ReadAddr

[C1ReadAddr

SLAVE
CPULPMI ~]

SLAVE
[cPuo  ~

MCDS.TimeStamp ON
CLOCK.ON

MCDS . SOURCE

MCDS.
MCDS.

MCDS.

MCDS.
MCDS.

CpuMux0

Program ON

SOURCE
SOURCE

SOURCE

SOURCE
SOURCE

CpuMux0
CpuMux0

CpuMuxl

CpuMux1
CpuMux1l

WriteAddr ON
WriteData ON

Program ON

WriteAddr ON
WriteData ON

; enable Timestamp Messages

; enable Instruction Pointer
; Call Messages for
; TC 1.6.1 CPUO

; enable Write Data Trace
; Messages for TC 1.6.1 CPUO

; enable Instruction Pointer
; Call Messages for
; TC 1.6.1 CPUL

; enable Write Data Trace
; Messages for TC 1.6.1 CPUL
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4. Start the program execution.

‘B::

emulate trigger [ devices ][ trace ][ Data ][ Var ][ List ][ other ][ previous
g | | Mx_up
e f—— [

| |
\ \

[ o

State of the State of the
program execution trace recording
(running) (Arm = recording)

‘B::

emulate trigger [devices ][ trace ][ Data ][ Var ][ other ][ previous
wng [ Mx_up

State of the

trace recording

(OFF = break by trigger,
recording is stopped)

5. Display the resulit.

MCDS ends the generation of trace messages and flushes all internal buffer when the specified event
occurs. TRACE32 automatically generates a watchpoint TraceTrigger message when the trigger
event occurs. This helps you to find the actual trigger event in the trace.

4 BiTrace List (=R E=R [
WSetup...H 1} Goto... “ #1Find... Mchart J M profile | EMIPS & More X less
record [run |address cyc'\s data symbol ti.back |
0 [ movi6 15 -
0 | jge d15 B
-00000043 |1 P 70100D2A \\triboard-tc275_multisieve_intmem‘multisievelsievec+0x0E 0.140us i
-00000041 |0 D:DO000C4S wr— data AD \\triboard-tc275_multisieve_intmem‘Globalflags0+0x9 0.100us T
-00000037 |0 P: TGIGGEEA \\triboard-tc275_multisieve_intmemimultisievelsieveO+0x6 0.040us o
0 - mov
0 5]0xC40
0 15,d0, #0x0
0 ~0x60
0 0x0,d15
0 x1
0 0x12
0 5,d0,0x70100BEA
-00000034 |0 fdata AD \\triboard-tc275_multisieve_intmem'Global\flags0+0x0A 0.080us
-00000030 |0 P: TGIGGEEA ptrace \\triboard-tc275_multisieve_intmem‘multisievelsievel+0x6 0.060us
-00000027 |1 D:DO00000C wr - data Al ‘\\triboard-tc275_multisieve_intmem\Global\flagsc+0x8 0.220us
# watchpoint TraceTrigger L
-00000024 | | wpt-mex 01 -
« »
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Example 2: Stop the trace recording after another 10% of the trace memory was filled when 161. was

written to the variable flagsc[8].

J System under debug: SMP system with 3 TriCore cores.

. Cores connected to the trace multiplexer: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

J Event of interest: Write of 161. to variable flagsc[8].

J Requested trace messages: Instruction Pointer Call Messages, Write Data Trace Messages,

Timestamp Messages.

1. 1o 3. as in example 1.

4, Specific the delay.

W BuTrace EI@
METHOD
Analyzer ( CAnalyzer @ Onchip © ART ) LOGGER () SNOOPer ) FDX D LA
Integrator ' Probe IProbe
state used ACCESS TDelay
_ DISable auto N 104857. & Tronchip
@ OFF 0. 10% - & MCDs
O Arm SIZE CLOCK ) BMC
_) TRIGGER 1.0MB 100.0MHz
* break
Mode
commands @ Fifo
RESet Stack
& Init Leash
& SnapShot
£ List [¥] sLave
[¥] AutoArm
olnit
[[] Selfarm

Trace.TDelay 10%
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5. Start the program execution.

I‘B::
emulate trigger [devices ][ trace ][ Data ][ Var ][ List ][ other ][ previous
- g ] | Mx_[uP
| =——— — _ﬁ
State of the State of the
program execution  trace recording
(running) (Arm = recording)
I‘B::
emulate trigger [devioes ][ trace ][ Data ][ Var ][ List ][ other ][ previous
_ . J_JI " e

[ —

State of the

trace recording

(TRG = trigger occurred,
delay counter started)

.‘B: :

L
|| emulate trigger [ devices ] [ trace ] [ Data ] [ Var ] [ List ] [ other ] [ previous
ﬁ wx_up
| = ———i [

State of the

trace recording

(BRK = delay counter elapsed,
recording is stopped)
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6. Display the result.

| & setup... || 1L Goto... || FiFind... || Mdchart ]LFroﬂte] s | #more || Xiess |
record rurﬂ_ddress lcycle  |data Isym al [ti.back =
i di5,d0,#0xAD -
1 stlﬁ b [alS]CIxU d1s =
1 addl6 dl,#0x1
1 | movlé d15,#0x12 S
1| jge d15,d1,0x70100D2A -
-00000047 (0 D:70000C3B wr-data \\tr1 board-tc275_multisieve_intmem\Globa]l \f'\ags+0x0F 0.120us [J
-00000043 |1 D:D000000C wr-data Al \\triboard-tc275_multisieve_intmem'Global\flagsc+0x8 0.220us
|
-00000039 wpt-mcx 01
-00000037 |0 P:70100DC6 ptrace \\triboard-tc275_multisieve_intmemimultisieve\sieve+0x2C 0.140us
36 |0 if (flags[i]1) {
0 - movh.a al5,#0x7000
0 [ Tea al5, [al5]0xC2C
0 | addsc.a alS,alS,dO,#OxCI
0|1 di5, [al5]0x0
0 d15 701000
37 [0 primz = 1 + 1 + 3;
0 | addle d15,d0,do di5 -
4 o

A TraceTrigger watchpoint indicates the occurrence of the TraceTrigger event.
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OS-Aware Tracing - Single-Core and AMP

Activate the TRACE32 OS Awareness (Supported OS)

AMP Systems: Since each core is controlled by a separate operating system, the OS Awareness has to be
activated separately for each TRACE32 instance.

Since most users use an OSEK operating system this is taken as an example here. Setup command:

I TASK.ORTI <orti_file> Load the ORTI file

Loading the ORTI file results in the following:

J Symbolic debugging of the OSEK OS is possible. Debug commands are provided via an ORTI
menu.

Window Help
Display 05
Display TASK
Display ALARM
Display SCHEDULETABLE
Display RESOURCE

J The Trace menu is extended for OS-aware trace display.

Probe Perf Cov RTA_
WConfiguration_
| & CTS Settings...

MCDS Settings...

Default
All
2 Tracking with Source
& List Context Tracking System

= Timing
fuf Chart

g Save trace data ...

E Load reference data ... Task Switches and Services k

Default and Tasks
Reset
r

3
B L [3
3
3
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. The Perf menu is extended for OS-aware profiling.

Cov RTA_OSORTI Window

Perf Configuration...
igul

E| Perf List

E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

* v v v

Task Services

Task ISR2s

Task Function Runtime
Task Status

3
3

Prepare

#u] Show as Timing
#u] Tracking with Trace List

Reset

J The manual of the OS Awareness for OSEK/ORTI is added to the Help menu.

Help

% Contents
Tk Index

$9Find

-E; Tree

ﬁ TRACE32 PowerView User Manual

ﬁ Processor Architecture Manual

ﬁ Debugger User Guide

] MCDS User Guide

ﬁ MCDS Trigger Programming
@ Analyzer User Manual

ORTI RTOS Debugger Manual

@ Tirning &nalyzer User Manual
@ Power Probe User Manual

@ Stirnuli Generator User banual

ﬁTraining Manuals

#3 Demo Scripts
/& Welcome to TRACE32

Lauterbach Homepage
Support
JA About TRACE3Z...

. The name of the current task is displayed in the Task field of the TRACES32 state line.
|
lIB. :
I trigger [de\')oes][ trace ][ Data ][ Var ][ List ][ other ][previ(ms]
P:ADOD6D3A [de | Istopped [T ] Mx P
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Exporting the Task Switches

Each operating system has a variable that contains the information which task is currently running. This

variable can hold a task ID, a pointer to the task control block or something else that is unique for each task.

MCDS can be configured to generate a Write Data Trace Message when a write access to this variable
occurs.

The address of this variable is provided by the TRACE32 function TASK.CONFIG(magic).

PRINT TASK.CONFIG (magic) ; print the address that holds
; the task identifier

Example: Advise the Processor Observation Block to generate trace messages only on task switches.
J Core under debug: TC 1.6.1 CPUO.
J Event of interest: Write access to TASK.CONFIG(magic)

J Requested Messages: Write Data Trace Messages, Timestamp Messages.
1. Configure the trace multiplexer.
o B:MCDS [F=5 Eol 5
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFPB SRI
@ ON Program Program [[]ReadAddr 1 2
[[IReadAddr ReadAddr [[IReadData [CIReadAddr [ ReadAddr

e [l writeAddr wiriteAddr | | [ WriteAddr [IReaddata | | [JReadData
e [*l WriteData WriteData [*l WriteData [Clwriteaddr | | [ writeAddr

PTMode PTMode [[lwriteData [[lwriteData
i
£ INFO FlowTrace ~ F ! S SLAVE
[ Regter | Core Core [cPur ||| [cPun  ~
[tricoren ~|| | [vone  ~
R CLOCK
© BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B FPortSPEED
) XTM SIFE 2500Mbps
TimeStamp
_ 1.0MB
© OFF
_ DETECT LowerGAP
SN 0.8

MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as
; trace source
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2. Specify the event.
B::Break.Set = | 2|
address [ expression
TASK.CONFIG(magic) [CIHLL
type options implementation
) Program [[1 Exclude [C1Temporary auto -
©) ReadWrite [T nomMARK [[| p1sable action
) Read [Tl p1sableHIT
) default I v] [ ¥ advanced ]
[ Ok ] [ Add ] [ Delete ] [ Cancel ]
Break.Set TASK.CONFIG (magic) /Write /TraceEnable
3. Configure which trace messages are generated.
& B:MCDS f=lle =
MCDS SOURCE
") OFF CpuMux0 CpuMuxl SPB SRI
@ 0N [T Program Program [[] ReadAddr 1 2
| ReadAddr ReadAddr [ ReadData [CIReadAddr [CIReadAddr
WriteAddr WriteAddr | | [ WriteAddr [JReadData | | []ReadData
WriteData WriteData | | [£] WriteData [ClwriteAddr | | [ writeAddr
PTMode PTMode [ writeData [ writeData
I
[o— SLAVE SLAVE
Core Core (ur. o)) | (0. ~
[tricoren ||| [vone  ~
CLOCK
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
@ TCM 0.8 PortSPEED
) XTM SIZE 2500Mbps
TimeStamp
) 1.0MB
©) OFF
_ LowerGAP
@ oN
0.8
MCDS.TimeStamp ON ; enable Timestamp Messages
CLOCK .ON
MCDS.SOURCE. Set CpuMux0.Program OFF ; disable Instruction
; Pointer Call Messages for
; TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteAddr ON ; enable Write Data Trace

; Messages for TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteData ON

160
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Display the resulit.

Start and stop the program execution to fill the trace buffer.

[Trace] Perf Cov RTA_OS _ORT]

& Configuration...
B CTS Settings...
MCDS Settings...

-

= Timing
fuf Chart

g Save trace data ...
E Load reference data ...

Reset

Default
All
2 Tracking with Source
& List Context Tracking System

Task Switches and Services

i BTrace List List. TASK DEFault = e |
[W Setup...] I} Goto... ][ 43 Find.. ][ il Chart ][_ M Profile ] H MPS [v Mure][x Lessi
record run [address Ecyc'le [data symboT lbusmaster ti.back 1
——— TASK = Highl ——- -
-00006649 | D:QUDDg_E‘IBC wr-data 80000E70 “WAPP\Global'0s_ControlledCoreInfo+0x4 El
--- TASK = idle --- =
-00006478 | D:900000BC wr-data 00000000 WAPPA\Globaly0s_ControlledCoreInfo+0x4 279.240us T
--— TASK = Low0 --- -
-00003672 | D: 900@5%}8( wr-data 80000E28 \MAPP\Global\0s_ControlledCoreInfo+0x4 4.75%4ms
-—— TASK = idle —-
-00003656 | D:900000BC wr-data 00000000 “WAPP\Global'0s_ControlledCoreInfo+0x4 8.410us
--- TASK = HighO
-00000692 | D: 90005?)8( W — data S0000E70D WAPPA\Globaly0s_ControlledCoreInfo+0x4 5.023ms
--— TASK = i - =
—0000051{ | D:900000BC wr-data 00000000 \MAPP\Global\0s_ControlledCoreInfo+0x4 279.240us ||
i « 3
The following two commands perform a statistical analysis of the task switches:
Cov RTA_OSORTI Window
& Perf Configuration...
£ Perf List
E| Perf List Dynamic
Function Runtime L4
Distribution L4
Duration Ato B L4
Distance trace records L4
Task Services
Task ISR2s #uf Show as Timing
Task Function Runtime H #u] Tracking with Trace List
Task Status L4
Reset
Trace information recorded before the first task switch is assigned to (unknown).
= | B:Trace STATistic. TASK ===
(& setup... | iii Groups... |58 Confg J[E] Detailed|[ Nestlng ][ M Chart || I Profile |
tasks: 4. total: 1.7 |
range [total |min |max lawvr |count [ratio% [1% 2% 5% |
(unknown) 3.155ms 3.155ms 3.155ms 3.155ms 0. 0.178% [« -
Low0 1.467ms 8.380us 8.380us 8.380us 175. 0.082% |+
idle 1.715s 4.748ms | 13.803ms 4.915ms 349. 96.987%
HighO | 48.654ms | 278.960us | 286.240us | 279.623us 174. 2.751% | e—
AR [ | 2

I Trace.STATistic.TASK

Numeric analysis of task run-times.
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Cov RTA_OSORTI Window
& Perf Configuration... '
| Perf List
E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

Task Services Show Numerical

* v v v

Task Function Runtime #u] Tracking with Trace List
Task Status v
Reset

| B:Trace.Chart. TASK == =]

(& setup...[ iii Groups... | 2 Config...| 13 Goto... || #3Find... || 4» In |[»4 Out|[MM Full|

s 190.000ms 200.000ms 210.000ms 220.000ms
I
I Trace.Chart.TASK Time-chart of tasks.
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Exporting Task Services

The ORTI file may also provide means to analyze the time in task service routines.

TASK.CONFIG(magic_service) is the name of the TRACES32 function that is used for this purpose.

PRINT TASK.CONFIG (magic_service) ; print the address that holds

; the service table

Example: Advise the Processor Observation Block to generate trace messages only on write accesses to
the service table.

Core under debug: TC 1.6.1 CPUO.

Event of interest: Write access to TASK.CONFIG(magic_service)

Requested Messages: Write Data Trace Messages, Timestamp Messages.

Configure the trace multiplexer.

& s:nicos (o] e )

MCDS SOURCE

) OFF CpuMux0 CpuMuxl SFPB SRI

@ oM [¥] Program Program [[] ReadAddr 1 2
[[IReadAddr ReadAddr [[IReadData [CIReadAddr [ ReadAddr

RESet [ClwriteAddr writeaddr | | [l WriteAddr [CJReadData [CIReadData
CLEAR [C] writeData WriteData | | [C] WriteData [Clwriteaddr | | []writeAddr
PTMode PTMode [Tl writeData [Tl writeData
i
£% INFO FlowTrace ~ F SLAVE SLAVE

[ Regter | Core — [cPur ||| [cPun  ~

[tricoren ~| || [vone  ~
3 CLOCK
© BMC TraceBuffer PortSIZE

ARRAY UpperGAP 1lane

.
@ TCM 0.B FPortSPEED

XTM SIFE 2500Mbps

TimeStamp

_ 1.0MB

@ OFF

_ DETECT LowerGAP

I ON

0.B
MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as

; trace source
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2. Specify the event.
B::Break.Set = | B[]
address [ expression
TASK.CONFIG(magic_service) CIHLL
type options implementation
) Program [ Exclude [CITemporary auto -
© ReadWrite [Tl nomARK [[] p1sable action
) Read [ p1SableHIT
) default I v] [ ¥ advanced]
[ Ok ] [ Add ] [ Delete ] [ Cancel ]
Break.Set TASK.CONFIG (magic_service) /Write /TraceEnable
3. Configure which trace messages are generated.
& B:MCDS f=lle =
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB SRI
@ ON []Program Program [[] ReadAddr 1 2
i ReadAddr [F|ReadData [[] ReadAddr [[] ReadAddr
7] WriteAddr WriteAddr | | [ WriteAddr [JReadData | | []ReadData
WriteData WriteData [Cl writeData [ClwriteAddr | | [ writeAddr
PTMode PTMode [ writeData [ writeData
I
FloTace_~ e e
Core Core [CPUl '] [CPUU b
[tricoren ||| [vone  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.8 PortSPEED
- XTM SIZE 2500Mbps
TimeStamp
) 1.0MB
©) OFF
@ oN
0.8
MCDS.TimeStamp ON ; enable Timestamp Messages
CLOCK.ON
MCDS.SOURCE. Set CpuMuxO.Program OFF ; disable Instruction
; Pointer Call Messages for
; TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteAddr ON ; enable Write Data Trace

; Messages for TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteData ON
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4. Start and stop the program execution to fill the trace buffer.

5. Display the resulit.

[Trace] Perf Cov RTA_OS _ORT]

& Configuration...
B CTS Settings...

MCDS Settings...

L Default
= Timing L4 All
fuf Chart b & Tracking with Source
| List Context Tracking Syst

ESavetrace data ... & List Con A
E Load reference data ... Task Switches and Services

Reset

i BxTrace List List. TASK DEFault | e
& setup...|[ R Goto... || #And... || A chart || B Profile || BN MPS |[4 More| X Lesq
record run |address cycle |data symbol busmaster t1. back i

—--- SERVICE = ActivateTask entry -——-

-00001155 | D:90000088 wr-data 03 “WAPPYGlobal 0s_AnyCoreInfo+0x0F 2.790us
--- SERVICE = ActivateTask exit ---

-00001151 | D:90000088 wr-data 0z YWWAPPYGTobal \0s_AnyCoreInfo+0x0F 2.030us
--— SERVICE = IncrementCounter exit --—-

-00001145 | D:90000088 wr-data 34 “YWAPPYGlobalY0s_AnyCoreInfo+0x0F 2.740us ~
4 »

The following two commands perform a statistical analysis of the time in task service routines:

Cov RTA_OS_ORTI Window
& Perf Configuration...
£ Perf List

E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

3
3
3
Distance trace records L4

Task Runtime L4
3

Tas | EET
Task Function Runtime L4 M Show as Timing
3

Task Status M Tracking with Trace List

Reset I

(unknown) represents the time in which the core is not in an OSEK service routine

= | B:Trace STATistic. TASKSRY = ==
[WSetup...]@iGroups... (== Conﬁg...][EDetaiIed]uEﬂNesting |[ mdchart || EProfile |
srvs: 9. total: 486.995ms |
range [total |min |max |lavr |count ratio% [1% 2% |
Cunknown) 2.318ms - 2.318ms 2.318ms 0. - + o
StartCore 2.690us 0.630us 1.100us 0.897us 3. <0.001% |+
SuspendAllInterrupts 0. 600us 0. 600us 0. 600us 0. 600us 1. <0. 001% |+
ResumeAllInterrupts 0.320us 0.320us 0.320us 0.320us 1. <0.001% |+
Start0s 87.300us 87.300us 87.300us 87.300us 1. 0.015% |+
StartScheduleTableRel | 13.240us 4.360us 4.440us 4.413us 3. 0.002% |+
IncrementCounter 2.004ms 0.850us | 14.320us 3.176us 966. 0.371% [+
ActivateTask | 194.030us 1.730us 3.760us 2.000us a7. 0.039% |+
TerminateTask | 482. 582ms - 5.289ms | 482.582ms 0. 99, 094% | e————————
e [ | +

I Trace.STATistic. TASKSRV Numeric analysis of task services.
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Cov RTA_OS ORTI Window
& Perf Configuration... 1
E| Perf List

E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

Task Runtime

Task ISR2s E Show Numerical

3
Task Status *| iy Tracking with Trace List

Reset I
£ B:Trace CHART. TASKSRY = &=
(& setup... || 32 Config...|[ 13 Goto... || FiFind... || Adchart || 4»1n |[p4out|[MMFull]
|. oooms -487.000ms -486.000ms -485.000ms -484.000ms -483.000ms

I Trace.Chart.TASKSRV Time-chart of task services.
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Exporting ISR2 (OSEK Interrupt Service Routines)

The ORTI file may also provide means to analyze the time in interrupt service routines.

TASK.CONFIG(magic_isr2) is the name of the TRACES32 function that is used for this purpose.

PRINT TASK.CONFIG (magic_isr2)

; print the address that holds
; the interrupt service table

Example: Advise the Processor Observation Block to generate trace messages only on write accesses to
the interrupt service table.

J Core under debug: TC 1.6.1 CPUO.

J Event of interest: Write access to TASK.CONFIG(magic_isr2)

. Requested Messages: Write Data Trace Messages, Timestamp Messages.
1. Configure the trace multiplexer.
& BaMCDS [E=H =R T

MCDS SOURCE

) OFF CpuMux0 CpuMuxl SFPB SRI

@ ON Program Program [1ReadAddr 1 2
[[IReadAddr ReadAddr [[IReadData [CIReadAddr [CIReadAddr

[l writeAddr writeaddr | | [ WriteAddr [IReaddata | | [JReadData

[Cl writeData WriteData | | ] WriteData [Clwriteaddr | | [ writeAddr

PTMode PTMode [ writeData [ writeData

I

(I e e

Core Core [cPur v) | | [cruo e
[tricoren ~|| | [vone  ~

TraceBuffer PortSIZE
ARRAY UpperGAP 1lane

:
@ TCM 0.B PortSPEED

] XTM SIZE 2500Mbps

TimeStamp

) 1.0MB

@ OFF

-on 0.B

MCDS.SOURCE. Set CpuMux0.Core TriCore0

; trace source

; enable TC 1.6.1 CPUO as
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2. Specify the event.

B::Break.Set o ==
address [ expression

TASK.CONFIG(magic_isr2) - [CTHLL
type options implementation
) Program [C1 Exclude [C1Temporary auto -
©) ReadWrite [CINOMARK action
2 Read
) default I v] [ ¥ advanced]
[ Ok ] [ Add ] [ Delete ] [ Cancel ]

Break.Set TASK.CONFIG (magic_isr2) /Write /TraceEnable

3. Configure which trace messages are generated.

& B:MCDS f=lle =
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SFB SRI
@ ON []Program Program [[] ReadAddr 1 2
"] ReadAddr ReadAddr [ ReadData [CIReadAddr [CIReadAddr
7] writeAddr writeAddr | | [ WriteAddr [IReaddata | | [ReadData
WriteData WriteData [Cl writeData [ClwriteAddr | | [ writeAddr
PTMode PTMode [ writeData [ writeData
Fowtiaee 7] | | suave suave
Core Core [CPUl '] [CPUU b
[tricoren ||| [vone  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.8 PortSPEED
_ XTM SIZE 2500Mbps
TimeStamp
) 1.0MB
©) OFF
@ oN
0.8
MCDS.TimeStamp ON ; enable Timestamp Messages
CLOCK .ON
MCDS.SOURCE. Set CpuMuxO.Program OFF ; disable Instruction
; Pointer Call Messages for
; TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteAddr ON ; enable Write Data Trace

; Messages for TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteData ON
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4. Start and stop the program execution to fill the trace buffer.

5. Display the resulit.

[Trace] Perf Cov RTA_OS _ORT]

& Configuration...
B CTS Settings...
MCDS Settings...
—_ . >
! L Default
= Timing L4 All
fuf Chart b & Tracking with Source
g Save trace data . & List Context Tracking System
E Load reference data ... Task Switches and Services
Reset

Bu:Trace.List List. TASK DEFault = =R
& setup....| R Goto... || #3Find... |[ ﬂ chart || Bl Profile || B MIPS [¢ More| X Lesg
record run |address cycle |data symbol busmaster t1.back |
--- ISRZ = M11TisecondISRO ---
-00005465 | D:900000B8 wr-data 80000D2C “M\APP\Global“0s_ControlledCoreInfo 1.001ms
--- ISRZ = none ---
-00005456 | D:900000B8 wr-data 00000000 “\APPY\GlobalY0s_ControlledCoreInfao 4.890us
--- ISR2 = MillisecondISRO -—- =
-00004858 | D:900000B8 wr-data 80000D2C “\APP\GlobalY0s_ControlledCoreInfa 1.001ms
--- ISRZ = none ---
00004841 | D:900000B8 wr-data 00000000 “\APP\Global"0s_ControlledCoreInfo 11.670us E
--- ISR2 = MillisecondISRO --- L
-00004245 | D: 90000038 wr-data 80000D2C “\APP\GlobalY0s_ControlledCoreInfao 1.001ms -
4 »

The following two commands perform a statistical analysis of the time in interrupt service routines:

Cov TC27%T RTA_OS_ORTI
& Perf Configuration...

£ Perf List

E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

* v v v

Task Runtime

Task Services

Task ISR2s Prepare

I

Task Status L4 E Show Mumerical (task related)
Reset #u] Show as Timing
M Show as Timing (task related)
#u] Tracking with Trace List
= | B:Trace STATistic. TASKINTR |-
(&2 setup...[ iii Groups... | 8 Config...|[=| Detailed [ {] Nesting || M Chart [ B Profile |
intrs: 3. total: 1.279
range [total min max avr count ratio¥% [1% 2% |
(unknown) 0.000us 0.000us - 0.000us . 0.000% -
Mi1lisecondISRO 7.7%ms 4.440us | 11.670us 6.134us 1271. 0. 609% |+
none 1.272s 1.000ms 1.001ms 1.001ms 1270. 99, 391% |e—————
4 (1 | 2

I Trace.STATistic.TASKINTR  Numeric analysis of ISR2s.
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Cov TC27xT RTA_OS_ORTI
& Perf Configuration...

| Perf List

E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

* v v v

Task Runtime
Task Services
Task ISR2s
Task Function Runtime E Show Numerical

Task Status E Show Mumerical (task related)
R Show e Ting |
M Show as Timing (task related)
#u] Tracking with Trace List

Prepare

* w2 v ¥

#u] B Trace. CHART. TASKINTR
(& Setup...|[38 Config...|[ 1Y Goto... || #3Find... || #d chart || 4» 1n |[»4 Out|[M Full]

2= -1.141= -1.140s -1.1389s -1.138s —1.137]
nge iy ! ! ! ! | |
Qunknown) ol - |
MiTlisecondISRORY . ) ) . T L
1101 4 I A A
<mr < ol 3
|
I Trace.Chart. TASKINTR Time-chart of ISR2s.
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Exporting Task Switches and ISR2

The following commands allow to perform a statistical analysis of the OSEK interrupt service routines related
to the active tasks, if you export task switch and ISR2 information.

Cov TC27%T RTA_OS_ORTI
& Perf Configuration...

| & Perf List
E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

* v v v

Task Runtime
Task Services
Task Function Runtime
Task Status

Reset

td ~ -

Prepare

-

E Show Numerical

B3l Show Mumerical (task related)

#uf Show as Timing
M Show as Timing (task related)

#u] Tracking with Trace List

ISR2 information that was generated before the first task information is assigned to the @ (unknown) task

4 1

= | B:Trace STATistic. TASKVSINTR =l &=
(& setup.... || iiiGroups... || 2 Config...| = |Detailed|| fE{Nesting || Avchart || EHlProfile |
intrs: 8. total: 1.534s
range [total min max avr count ratio¥% [1% 2=
(unknown) 0.000us 0.000us - 0.000us - + -
Mi1lisecondISRO 29.730us 4.660us | 13.480us 7.433us 4 0. 001% |+
none 3.001ms 0.010us 1.001ms 1.000ms 3. 0.195% |+
none 0.000us 0.000us - 0.000us 305. 0.000%
none 761.415ms 0.010us 1.001ms | 833.058us 914. 49.629% |e—————
Mil1lisecondISRO 4.559ms 4.860us | 10.760us 5.991us 761. 0.297% |+
none 760.418ms 0.010us 1.001ms | 833.792us 912. 49, 564% |e———
Mi1lisecondISRO 4.777ms 4.890us | 11.910us 6.286us 760. 0.311% |+
b

I Trace.STATistic.TASKVSINTR

Task-related statistic on interrupt service routines
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Cov TC27%T RTA_OS_ORTI
& Perf Configuration...

£ Perf List

E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

* v v v

Task Runtime

3
Task Services L4
3

Task ISR2s

Prepare

Task Function Runtime L4 E Show Numerical
Task Status L4 E Show Mumerical (task related)
Reset #ue] Show as Timing

Show as Timing (task related)

#u] Tracking with Trace List

¥ B:Trace CHART. TASKVSINTR ===
(& setup... || 32 Config...|[ ¥ Goto... || FiFind... || Adchart || 4»1n |[p4Out|[MMFull]
ss -1.220s -1.215s -1.210s -1.205s -1.200s
_ ranggg_;_l 1 1 1 1 1 I
(unknown)Clunknown @l .
MillisecondISROC (. L
nonet A H O AU
nonec .. HEmmEEEa R 4 444 IS 92
Mi11isecondISRO I A e R S T S A e A e
none I | | | |
Mi1l4isecondISROC L F N [ [ [ I |
<[mr o« ™ b

I Trace.Chart.TASKVSINTR

Time-chart on task related interrupt service routines
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Exporting Task Switches and all Instructions

General setup:

Break.Set TASK.CONFIG(magic) /Write /TraceData

; advise TRACE32 to regard the time between interrupt entry
; and exit as function

Trace.STATistic.InterruptIsFunction ON

Statistic Analysis of Interrupts

I Trace.Chart.INTERRUPT Interrupt time chart

% B:Trace. Chart INTERRUPT =N R =<
(& setup... || i Groups... || 22 Config... [ 13 Goto... [ #iFind... | 4»1n |[»4out|[MMFull]
s -31.000ms -30.000ms -29.000ms -28.000ms
rangeHy
(none) K| e R N
—+ —text_inttabO_intvec 0028 I = L L - @ @ [
cimlrd i v

I Trace.STATistic.INTERRUPT Interrupt statistic

£ | BiTrace STATistic INTERRUPT =n |
& setup... || i Groups... | 22 Config... | = |Detailed|| fiNesting]| Adchart || ElProfile |
funcs: 2. total: 43.978ms
range [total min max avr count dintern® 1% |
(none) 0. 000us. - - 0. 000us. 0.(1/0) - + -
—+ __text_inttab0_intvec_002 1.515ms 6.430us | 292.970us | 34.420us 44, 3. 44 3% | e
| [ 2
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Statistic Analysis of Interrupts and Tasks

I Trace.Chart. TASKORINTERRUPT

Time chart of interrupts and tasks

Low0 iy

] Cunknown) < I
—__text_inttabO_intvec 002 =

idlely
Hi ghO M

#| B:Trace.Chart. TASKORINTERRUPT |- ]
(& setup... IiiGroups... | =8 config...|| ¥ Goto... || FiFind... || 4»1n |[p4Out|[MMFul]
-44.000ms -43.500ms -43.000ms -42.500ms -42.000ms -41.500ms
rangeXr 1 I I L L I

4 | r 4 I -

I Trace.STATistic. TASKORINTERRUPT

Statistic of interrupts and tasks

= | B:Trace STATistic. TASKORINTERRUPT == ]
(& setup... || iii Groups... || 38 Config... | EDetaiIed|uEi|Nesting || mdchart || EProfile |
tasks: 5. total: 43.978ms
range [total min max avr count ratio¥% [1% i
(unknown) | 480.880us | 480. 880us | 480. 880us | 480. 880us 0. - +
—__text_inttab0_intvec_002 | 343.553us 6.268us | 14.090us 7.808us 44, 0.781% |+
LowD | 41.900us 8. 380us 8. 380us 8.380us 5. 0.095% |+
idle 41.995ms | 718.630us | 999.243us | 954.433us 44, 95.490% | ——
HighO 1.117ms | 279.230us | 279.240us | 279.238us 4. 2.539% |e—
Fl il 2
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Statistic Analysis of Interrupts in Tasks

I Trace.Chart. TASKVSINTERRUPT

Time chart interrupts, task-related

__text_inttab0_intvec_002
__text_inttab0_intvec_002
__text_inttab0_intvec_002

-
i
—+ __text_inttab0_intvec_002

4

i
i
4

= B:iTrace.Chart TASKVSINTERRUPT /Sort s¥mbol E=n E=R (==
[ﬁSetup...] ijiGrnups..‘][ H Cnnﬂg...” 3 Goto... ][ #iFind... ][ 4k In ”NOut”KHFuII]
-29.500ms -29.000ms -28.500ms -23.000ms
range 1 ! I I 1
(none) [ -
(none) L R T N
(none) )
{none) el

¥

e«

[

I Trace.STATistic. TASKVSINTERRUPT

Statistic of interrupts, task-related

E B::Trace STATistic. TASKVSINTERRUPT /Sort sYmbol

[ o ]

& Setup... || i Groups... | 22 Config... || =[Detailed|| fElNesting || Adchart || EProfile |

1

funcs: 8. total: 43.978ms

range [total min max avr count intern® 1% i

{none) 0. 000us - - 0. 000us 0. (1/0) - + "
(none) 0. 000us - - 0. 000us 0.(1/0) 0. 000%
{none) 0. 000us - - 0. 000us 0.(1/0) 0. 000%
{none) 0. 000us - - 0. 000us 0.(1/0) 0. 000%
—+ __text_inttab0_intvec_002 0.000us - - 0.000us 0. 0.000%
—+ __text_inttab0_intvec_002 0.000us . - 0.000us 0. 0.000%

—+ __text_inttab0_intvec_002 1.515ms 6.430us | 292.970us | 34.420us 44. 3. 4435 | m—
—+ __text_inttab0_intvec_002 0.000us - - 0. 000us 0. 0. 000% -
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Belated Trace Analysis (OS)

The TRACERS2 Instruction Set Simulator can be used for a belated OS-aware trace evaluation. To set up the
TRACE32 Instruction Set Simulator for belated OS-aware trace evaluation proceed as follows:

1. Save the trace information for the belated evaluation to a file.

Trace.SAVE belated_ orti.ad

2. Set up the TRACE32 Instruction Set Simulator for a belated OS-aware trace evaluation (here

OSEK on a TC277TE):

SYStem.CPU TC277TE

SYStem.Up

Trace.LOAD belated_orti.ad

Data.Load.Elf my_ app.out

TASK.ORTI my_orti.ort

Trace.List List.TASK DEFault

select the target CPU

establish the
communication between
TRACE32 and the TRACE32
Instruction Set
Simulator

load the trace file

load the symbol and
debug information

load the ORTI file

display the trace
listing
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Enable an OS-aware Tracing (Not-Supported OS)

If you use an OS that is not supported by Lauterbach you can use the “simple” awareness to configure your
debugger for OS-aware tracing.

Current information on the “simple” awareness can be found in ~~/demo/kernel/simple/readme.ixt.

Each operating system has a variable that contains the information which task is currently running. This
variable can hold a task ID, a pointer to the task control block or something else that is unique for each task.

Use the following command to inform TRACES32 about this variable:

TASK.CONFIG ~~/demo/kernel/simple/simple.t32 <var> Var.SIZEOF (<var>)

If current_thread is the name of your variable the command would be as follows:

TASK.CONFIG ~~/demo/kernel/simple/simple current_thread \
Var.SIZEOF (current_thread)

The OS-aware debugging is easier to perform, if you assign names to your tasks.

TASK.NAME.Set <tfask_id> <name> Specify a name for your task
TASK.NAME.view Display all specified names

TASK.NAME.Set 0x58D68 "My Task 1"
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OS-Aware Tracing - SMP Systems

All cores are controlled by an SMP operating system.

Activate the TRACE32 OS Awareness (Supported OS)

Since most users use an OSEK operating system this is taken as an example here. Setup command:

I TASK.ORTI <orti_file>

Loading the ORTI file results in the following:

Load the ORTI file

. Symbolic debugging of the OSEK OS is possible. Debug commands are provided via an ORTI

menu.

Window Help
Display 05
Display TASK
Display ALARM
Display SCHEDULETABLE
Display RESOURCE

J The Trace menu is extended for OS-aware trace display.

Probe Perf Cov RTA_
WConfiguration_
| & CTS Settings...

MCDS Settings...

3

e L 4 Default
= Timing L4 All
fuf Chart b 2 Tracking with Source

& List Context Tracking Syst
ESavetracedata @ =t en R e

E Load reference data ...

Default and Tasks
Reset

Task Switches and Services k
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J The Perf menu is extended for OS-aware profiling.

Cov RTA_OS_ORTI Window
& Perf Configuration...
£ Perf List

E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

Task Services

* v v v

#u] Show as Timing

Task ISR2s

Task Function Runtime ’ #u] Tracking with Trace List
Task Status v

Reset

J The manual of the OS Awareness for OSEK/ORTI is added to the Help menu.
el |

% Contents

;;Elndex

$9Find

-E; Tree

ﬁ TRACE32 PowerView User Manual

ﬁ Processor Architecture Manual
ﬁ Debugger User Guide

] MCDS User Guide

ﬁ MCDS Trigger Programming

ORTI RTOS Debugger Manual

ﬁTraining Manuals L4

#3 Demo Scripts
/& Welcome to TRACE32

Lauterbach Homepage
Support L4
JA About TRACE3Z...

J The name of the current task is displayed in the Task field of the TRACES32 state line.

IB::|

emulate trigger [devioes ][ trace ][ Data ][
P:B0004090 1\ APP\DispatchTaskiCs_Dispatch-+0n5E Low0

trace ][ Data

emulate trigger [ devices ][

P:B0000FIB |\APPYCs_setimp| s _setimp+x50

emulate trigger [devioes ][ trace ][ Data

PLBO0040CT |\APP\DispatchTaskis_Dispatch +09A

Low2
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Exporting the Task Switches

An SMP operating system has one variable per core that contains the information which task is currently
running. This variable can hold a task ID, a pointer to the task control block or something else that is unique
for each task.

MCDS can be configured to generate Write Data Trace Messages when a write accesses to these variables
occur.

The addresses of these variables are provided by the TRACE32 functions TASK.CONFIG(magic[<core>]).

PRINT TASK.CONFIG (magic[0]) ; print the address that holds
; the task identifier for
; TC 1.6.1 CPUO

PRINT TASK.CONFIG (magic[1]) ; print the address that holds
; the task identifier for
; TC 1.6.1 CPU1

PRINT TASK.CONFIG (magicl[2]) ; print the address that holds
; the task identifier for
; TC 1.6.1 CPU2

Example: Advise the Processor Observation Blocks to generate trace messages only on task switches.
. System under debug: SMP system with 3 TriCore cores.

J Cores under debug: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

J Event of interest: Write accesses to TASK.CONFIG(magic[0]) and TASK.CONFIG(magic[1]).

. Requested Messages: Write Data Trace Messages, Timestamp Messages.
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1. Configure the trace multiplexer.

&2 B:MCDS
MCDS SOURCE
| OFF CpuMux0 CpuMuxl
@ ON [¥] Program [lProgram
ReadAddr [[ReadAddr
RESet WriteAddr | WriteAddr
CLEAR "l WriteData [TlwriteData
PTMode PTMode
% INFO IFIowTraoe '] IFIowTraoe ']
" Register Core Core
ITriCoreU 'I ITriCorel 'I
R CLOCK
TraceBuffer
) BMC
ARRAY UpperGAP
.
@ TCM 0.B
XTM SIFE
TimeStamp
_ 1.0MB
@ OFF
: DETECT, LowerGAP
_ON 0B

" |ReadData
[T writeAddr
[l writeData
" | WriteData
SLAVE
CPULPMI ~]
FortSIZE
1Lane
FortSPEED

2500Mbps

MCDS . SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as

; trace source

MCDS.SOURCE. Set CpuMuxl.Core TriCorel ; enable TC 1.6.1 CPUL as

; trace source
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2. Specify the events.

B::Break.Set o ===
address [ expression

TASK.CONFIG(magic[0]) «| (2] EHe
type options implementation
) Program [[] Exclude [CITemporary auto -
© ReadWrite [T nOMARK [C] p1sable action
©) Read [] DISableHIT
) default [ v] [ ¥ advanced]
[ Ok ] [ Add [ Delete ] [ Cancel ]

Break.Set TASK.CONFIG (magic[0])

/Write /TraceEnable

B::Break.5et l?‘@
address [ expression

TASK.CONFIG{magic[1]) «| (2] EHe
type options implementation
) Program [ Exclude [CITemparary auto -
© ReadWrite [T nOMARK [C] p1sable action
©) Read [ DISableHIT
) default [ v] [ ¥ advanced]
[ Ok ] [ Add [ Delete ] [ Cancel ]

Break.Set TASK.CONFIG(magic[l]) /Write /TraceEnable
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3. Configure which trace messages are generated.

&2 B:MCDS =N EoR (5
MCDS SOURCE
® OFF CpuMux0 SRI
® ON [C] Program 1 2
["| ReadAddr [T Readaddr
WriteAddr
[7] WriteData
PTMode PTMode
IFIowTrace 'I IFIowTrace 'I SULE SULE
pe— pe— ceuiem v || [cPun  ~
ITriCoreU 'I ITriCorel 'I
TraceBuffer PortSIZE
ARRAY UpperGAP 1Lane
@ TCM 0.8 POrtSPEED
— XTM SIFE 2500Mbps
s P 1.0MB
] 0.8
MCDS.TimeStamp ON ; enable Timestamp Messages
CLOCK.ON
MCDS.SOURCE. Set CpuMux0.Program OFF ; disable Instruction
; Pointer Call Messages for
; TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMuxl.Program OFF ; disable Instruction
; Pointer Call Messages for
; TC 1.6.1 CPU1
MCDS.SOURCE. Set CpuMux0.WriteAddr ON ; enable Write Data Trace

; Messages for TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteData ON

MCDS.SOURCE. Set CpuMuxl.WriteAddr ON ; enable Write Data Trace

; Messages for TC 1.6.1 CPUl
MCDS.SOURCE. Set CpuMuxl.WriteData ON

4. Start the program execution and stop it.
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Display the result.

[Tlace] Perf Cov RTA_OS _ORT]

& Configuration...

B CTS Settings...
MCDS Settings...
Trigger Definition

= Timing
fuf Chart

g Save trace data ...
E Load reference data ...

Default
All
2 Tracking with Source
& List Context Tracking System

Task Switches and Services

Reset

B:TraceList List. TASK DEFault fol e k=]
(& setup... | ¥ Goto... || #1Find... || Adchart || Bl Profile || B MPs |(4 more| X Lesq
record |run |address lcycle  |data |symbol |busmaster [ti.back
—— TASK = LowD --—-
-00004065 |0 | D:BDDQg?BC wr-data 80000E28 \\APP\Global'\0s_ControlledCoreInfo+0x4 4,755ms
-—— TASK = idle —-
-00004049 [0 | D:900000BC wr-data 00000000 “\APP\Global%\0s_ControlledCoreInfo+0x4 8.380us
--- TASK = Highl --- =
-00002405 (1 | D:BDDQgE‘)DC wr-data S0000E88 “WAPP\Global\os_ControlledCoreInfo+0x24 5.020ms
--— TASK = 1dle ——-
-00002393 |1 | D:BDDOQDE( wr-data 00000000 \M\APP\Global\0s_ControlledCoreInfo+0x24 7.780us
-—— TASK = HighO —-
-00001069 [0 | D:BDDll)g_C‘lBC wr-data 80000E70 “\APP\Global'\0s_ControlledCoreInfo+0xd 5.024ms |
--- TASK = idle ---
-00000894 [0 | D:900000BC wr-data 00000000 “WAPP\Global os_ControlledCoreInfo+Ox4 279.2%us ~
4
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The following two commands perform a statistical analysis of the task switches:

Cov RTA_OS_ORTI Window
& Perf Configuration...
E| Perf List
E| Perf List Dynamic
Function Runtime
Distribution
Duration Ato B

Distance trace records

Task Services 4 Show Mumerical k
Task ISR2s * | i Show as Timing
Task Function Runtime * | i Tracking with Trace List
Task Status L4
Reset
£ | B:Trace STATistic TASK oo =]
[ﬁsatup...]ﬁiGroups... [ =2 config...|[ =|Detailed)| jFNesting || | chart ]!Froﬂ\e ]
tasks: 9. total: 637.885ms
range [total min max avr count ratio% [1% 2% |
(unknown) 3.676ms 3.676ms 3. 676ms 3.676ms 0. - « i
Low0 539.270us 8. 360us 10. 660us &.426us 64. 0.084% |«
idle 616.049ms 4.748ms 5.025ms 4.851ms 127. 96. 577% |ee——
HighO 17.620ms | 278.880us | 286.650us | 279.685us 63. 2.762%
(unknown) 0. 000us 0.000us - 0.000us 0. - +
Lowl 303.727ms 3.676ms 4.765ms 4.746ms 64. 47.614%
idle 295.720us 0.000us | 285.060us 2.347us 126. 0.046% +
Highl 333.863ms 5.022ms 5.311ms 5.299ms 63. 52.339% |m—
{unknown) 637.885ms - 637.885ms | 637.885ms 0. - +
4| n 3
| B:Trace STATistic. TASK /MergeCORE = em |
[WSetup...” 111 Groups... ]I HH Cnnﬂg...” EDetailed” fEiNesting ” i chart ]l_EPmﬂ\e ]
tasks: 8. total: 637.885ms
range total min max avr count ratio% [1% 2% |
(unknown) 3.676ms 3. 676ms 3.676ms 3.676ms 0. - + P
(unknown) 0.000us 0. 000us - 0.000us 0. - +
(unknown) 637.885ms - 637.885ms | 637.885ms 0. - +
Lowl | 303.727ms 3.676ms 4.765ms 4.746ms 64. 15. 871% | e—
LowQ [ 539.270us 8.360us | 10.660us B8.426us 04, 0.028% |+
idle | 616.641ms 0. 000us 5.037ms 2.437ms 253, 32, 223 | e—
Highl | 333.863ms 5.022ms 5.311ms 5.299ms 63. 17.446%
HighO| 17.620ms | 278.880us | 286.650us | 279.685us 03. 0.920% |+
q m v

Trace information recorded before the first task switch is assigned to (unknown).

Since no trace information is recorded for TC 1.6.1 CPU2, it stays (unknown) for the total recording time.

Trace.STATistic.TASK [/SplitCORE] Numeric task run-time analysis - split the result per core
Trace.STATistic.TASK [/MergeCORE] Numeric task run-time analysis - merge the results of all
cores
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Cov RTA_OS ORTI Window
& Perf Configuration... '
E| Perf List

E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

* v v v

Distance trace records

Task Services Show Numerical

¥ | il Tracking with Trace List

Task Function Runtime

Task Status L4
Reset
' £l B:Trace CHART.TASK = |- ]
(&2 setup...| iii Groups... | 2 Config...| 1} Goto... || #3Find... || 4» In |[»4 Out|[MM Full|
-1.300s -1.200s -1.100s —1.0E1
range i I I I I 1
(@oknown)EORE o
H‘igho B e e L e e e e
L S S
rlarerm) - LT s e e S e
BendlBR] & ool il il e e B e e 2 e e el
idle: i NNNNENENNENNENNNENENE NN NN NN A NN AN NN NN AN N AN N RN NN NN NNNANNREEE
el - L e e e B i el B R R R e R R e
Cunknown) - 2 ||
LR (T L | [ — »
I Trace.Chart.TASK [/SplitCORE] Time-chart of tasks - split the result per core
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Exporting Task Services

The ORTI file may also provide means to analyze the time in task service routines.

TASK.CONFIG(magic_service[<core>]) is the name of the TRACES32 function that is used for this purpose.

PRINT TASK.CONFIG (magic_servicel[0]) ; print the address that holds
; the task service table for
; TC 1.6.1 CPUO

PRINT TASK.CONFIG (magic_service[l]) ; print the address that holds
; the task service table for
; TC 1.6.1 CPU1

PRINT TASK.CONFIG (magic_servicel[2]) ; print the address that holds
; the task service table for
; TC 1.6.1 CPU2

Example: Advise the Processor Observation Blocks to generate trace messages only on write accesses to
the service tables.

. System under debug: SMP system with 3 TriCore cores.
J Cores under debug: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

J Event of interest: Write accesses to TASK.CONFIG(magic_service[0]) and
TASK.CONFIG(magic_service[1]).

J Requested Messages: Write Data Trace Messages, Timestamp Messages.
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1. Configure the trace multiplexer.

&2 B:MCDS
MCDS
© oFF
@ 0N

RESet

SOURCE
CpuMux0

| Program

CpuMuxl
[“]Program
|ReadAddr
| wiriteAddr

CLEAR | WriteData [T writeData
PTMode PTMode
<* INFO FowTrace v | | [FlowTrace ]
#* Register Core Core
[Tricoren ~|| | [Tricorer ~]
- CLOCK
TraceBuffer
) BMC
ARRAY UpperGAP
_
@ TCM 0.B
XTM SIZE
TimeStamp
3 1.0MB
@ OFF
- DETECT, LowerGAP
) ON o8

| WriteData

PortSIZE
1Lane
PortSPEED

2500Mbps

(=[O sl

2
[C1ReadAddr

[l writeData
SLAVE SLAVE

ceuiem v || [cPuo  ~

MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as

; trace source

MCDS.SOURCE. Set CpuMuxl.Core TriCorel ; enable TC 1.6.1 CPUL as

; trace source
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2.

Specify the events.

B::Break.5et

([F=3(EoR =5

address [ expression
TASK.CONFIG(magic_service[0])

(2] BHe

type options implementation
) Program [T Exclude [CITemporary auto -
) ReadWrite [CInomMARK [“Ip1sable action

©) Read [l p1sableHTT
) default [ v] [ ¥ advanced ]
[ Ok ] [ Add [ Delete ] [ Cancel ]

Break.Set TASK.CONFIG (magic_service[0])

B::Break.5et

([E=( B =X

address [ expression
TASK.CONFIG(magic_service[1])

4

[£]EFHu

type options implementation
) Program [[] Exclude [CITemporary auto -
) ReadWrite [CInomARK [TIp1sable action

© Read [C] DISableHIT
) default [ v] [ ¥ advanced ]
[ Ok ] [ Add [ Delete ] [ Cancel ]

Break.Set TASK.CONFIG (magic_service[l])

/Write /TraceEnable

/Write /TraceEnable
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3. Configure which trace messages are generated.
P eaMcos =
MCDS SOURCE
) OFF CpuMux0 CpuMuxl SRI
@ oN [“l Program [“ Program 1 2
[ [[ReadAddr [[ReadAddr
[T ReadData [T ReadData
RESetow| [ |0 | [ T BT = ] =
Il writeAddr Il writeAddr
CLEAR i =l - =l =
PTMode FTMode " | WriteData " | WriteData
" INFO IFIowTrace 'I IFIowTrace 'I SULE SLAVE
Ei Core o ceuiem v || [cPun  ~
ITriCoreU 'I ITriCorel 'I
3 CLOCK
 BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B PortSPEED
XTM SIZE 2500Mbps
TimeStamp
: 1.0MB
" OFF
; DETECT LowerGAP
@ ON 0B

MCDS.TimeStamp ON
CLOCK.ON

MCDS.SOURCE. Set CpuMux0.Program
OFF

MCDS.SOURCE. Set CpuMuxl.Program
OFF

MCDS.SOURCE. Set CpuMux0.WriteAddr
ON

MCDS.SOURCE. Set CpuMux0.WriteData
ON

MCDS.SOURCE. Set CpuMuxl.WriteAddr
ON

MCDS.SOURCE. Set CpuMuxl.WriteData
ON

4. Start the program execution and stop it.

enable Timestamp Messages

disable Instruction Pointer
Call Messages for
TC 1.6.1 CPUO

disable Instruction Pointer
Call Messages for
TC 1.6.1 CPU1

enable Write Data Trace
Messages for TC 1.6.1 CPUO

enable Write Data Trace
Messages for TC 1.6.1 CPUl
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Display the result.

[Trace] Perf Cov RTA_OS _ORT]

& Configuration...
B CTS Settings...
MCDS Setting

‘sﬁ 3

= Timing
fuf Chart

Default
All
2 Tracking with Source

g Save trace data ...
E Load reference data ...

& List Context Tracking System

Task Switches and Services

Reset

£ BTrace List List. TASK DEFault F=EE]
(& setup... || i3 Goto... || #1Find... || Adchart || B Profile || B MPs |(4 more|[X Less
record [run address lcycle data |symbol |busmaster ti.back =
--- SERVICE = IncrementCounter exit --- -
-00001019 |1 | D:9000009F wr-data 34 : \\APP\Global\0s_AnyCoreInfo+0x23 0.860us g
—--— SERVICE = IncrementCounter exit --—- b=
-00001015 (1 | D:9000009F wr-data 34 “\APP\Global\0s_AnyCoreInfo+0x23 0.220us ~
--- SERVICE = IncrementCounter entry --- =
-00000872 [0 | D:90000088 wr-data 35 \\APP\Global\0s_anyCoreInfo+0x0F 1.003ms
--- SERVICE = IncrementCounter entry ---
-00000868 |0 | D: 90000088 wr-data 35 ‘\\APP\G1obal\0s_AnyCoreInfo+0x0F 1.580us
--— SERVICE = IncrementCounter exit --—- -
-00000865 [0 | D:9000008B wr-data 34 WWAPP\GTobal\0s_anyCoreInfo+0x0F 0.980us ||
--- SERVICE = IncrementCounter exit --- Y
4 »
The following two commands perform a statistical analysis of the time in task service routines:
Cov RTA_OSORTI Window
42 Perf Configuration... :
B Perf List
E| Perf List Dynamic
Function Runtime L4
Distribution L4
Duration Ato B L4
Distance trace records L4
Task Runtime L4
Tk s 2R s tiomeis
Task Function Runtime L4 M Show as Timing
Task Status L4 MTracking with Trace List
Reset I
(unknown) represents the time in which the core is not in an OSEK service routine
= | B:Trace STATistic. TASKSRY o= =]
(& setup.... || iiiGroups... || 2 Config...| = |Detailed|| jE{Nesting || fvchart || EHlProfile |
srvs: 9. total: 372.102ms
range [total |min |max lavr |count ratio% [1% 2% |
(unknown) : 0 1.923ms - 1.923ms 1.923ms 0. - + -
IncrementCounter :0 1.531ms 0.820us 9.670us 3.163us 740. 0.371% [+
ActivateTask:( | 149.100us 1.700us 2.030us 2.015us 74. 0.040% |+
TerminateTask:0 | 368.649ms o 5.289ms | 368.649ms 0. 99, 07 2% | —
(unknown) : 1 0.000us - - 0.000us 0. - +
IncrementCounter:1 18.477ms 0.000us 5.033ms 30.146us 737. 4. 964% | ——
ActivateTask:1 5. 080us 0. 000us 2.930us 0.069us 74. 0.001% |+
TerminateTask:1 | 352.621ms 0.000us 5.035ms | 117.875ms 3. 95. 034% |m——
(unknown) :2 | 372.102ms - 372.102ms | 372.102ms 0. - +
1+ | i +

Trace.STATistic. TASKSRYV [/SplitCORE]

Numeric analysis of task services - split the
result per core.
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Cov RTA_OS_ORTI Window

& Perf Configuration...

E Perf List

E| Perf List Dynamic
Function Runtime
Distribution
Duration Ato B

Distance trace records

Task Runtime

Task ISR2s
Task Function Runtime
Task Status

Reset

3
3
3
3

3

Prepare

E Show Numerical

Show as Timing
#u] Tracking with Trace List k

'yl B::Trace. CHART. TASKSRY

[E=N HoR/)

(& setup... || 32 Config...|[ 13 Goto... || FiFind... || Adchart || 4»1n |[p4out|[MMFull]

IncrementCounter
ActivateTask
TerminateTask
(unknown)
IncrementCounter

(unknown)

ran
Cunknown

ActivateTask:!
TerminateTask: 1

GEms -371.465ms -371.464ms -371.463ms

-371.462ms

-371.461lms -371.460ms

Trace.Chart.TASKSRYV [/SplitCORE]

core.

Time-chart of task services - split the result per
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Exporting ISR2 (OSEK Interrupt Service Routines)

The ORTI file may also provide means to analyze the time in interrupt service routines.

TASK.CONFIG(magic_isr2[<core>]) is the name of the TRACES32 function that is used for this purpose.

PRINT TASK.CONFIG (magic_isr2[0]) ; print the address that holds
; the interrupt service table
; for TC 1.6.1 CPUO

PRINT TASK.CONFIG (magic_isr2[1]) ; print the address that holds
; the interrupt service table
; for TC 1.6.1 CPUl

PRINT TASK.CONFIG (magic_isr2[2]) ; print the address that holds
; the interrupt service table
; for TC 1.6.1 CPU2

Example: Advise the Processor Observation Blocks to generate trace messages only on write accesses to
the interrupt service tables.

. System under debug: SMP system with 3 TriCore cores.
J Cores under debug: TC 1.6.1 CPUO and TC 1.6.1 CPU1.

J Event of interest: Write accesses to TASK.CONFIG(magic_isr2[0]) and
TASK.CONFIG(magic_isr2[1]).

J Requested Messages: Write Data Trace Messages, Timestamp Messages.
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1. Configure the trace multiplexer.

&2 B:MCDS
MCDS

© OFF
@ ON

RESet
CLEAR
® Init
#* INFO
# Register

A CLOCK
&) BMC
W Trace

-
=
o
[%y]
a
=
=

© OFF
©on

SOURCE
CpuMux0 CpuMuxl
[¥] Program [“ Program
[[ReadAddr ReadAddr
[T writeAddr WriteAddr
[T writeData | WriteData
PTMode PTMode
FlowTrace 'l |FIOwTraoe 'l
Core Core
ITriCoreU 'I ITriCorel 'I
TraceBuffer
ARRAY UpperGAP
@TCMm 0.8
XTM SIZE
1.0MB
LowerGAP
0.B

SPB

[T Readaddr
[1ReadData
[T writeAddr
[l writeData

PortSIZE
1Lane
PortSPEED

2500Mbps

[C]ReadAddr
| ReadData

| WrriteAddr
[l writeData
SLAVE

CPULPMI ~]

[cPuo  ~

MCDS.SOURCE. Set CpuMux0 Core TriCore0

MCDS.SOURCE. Set CpuMuxl Core TriCorel

enable TC 1.6.1 CPUO as
trace source

enable TC 1.6.1 CPUl as
trace source
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2. Specify the events.

B::Break.5et

([F=3(EoR =5

address [ expression
TASK.CONFIG(magic_isr2[0])

(2] BHe

type options implementation
) Program [[] Exclude [CITemporary auto -
) ReadWrite [CInomARK [CIp1sable action

) Read [l p1SableHIT
) default [ v] [ ¥ advanced ]
[ Ok ] [ Add [ Delete ] [ Cancel ]

Break.Set TASK.CONFIG (magic_service[0])

B::Break.Set o & ==
address [ expression

TASK.CONFIG(magic_isr2[1]) | (2] EHe
type options implementation
) Program [C1Exclude [CITemporary auto -
) ReadWrite [T nOoMARK [C] p1sable action
©) Read [ DISableHIT
) default [ v] [ ¥ advanced]
E Ok ] [ Add [ Delete ] [ Cancel ]

Break.Set TASK.CONFIG (magic_service[l])

/Write /TraceEnable

/Write /TraceEnable
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3. Configure which trace messages are generated.
& BaMCDS f=lle =
MCDS SOURCE
“ OFF CpuMux0 CpuMux1 SRI
@ oN [“l Program [“ Program 1 2
[IReadAddr | | [ReadAddr [ ReadAddr
[v] writeAddr [v] writeAddr
[V writeData [V writeData
PTMode PTMode
FlowTrace 'I IFIowTrace 'I SULE SULE
p— p— ceuiem v || [cPun  ~
ITriCoreU 'I ITriCorel 'I
TraceBuffer PortSIZE
ARRAY UpperGAP 1Lane
@ TCM 0.8 POrtSPEED
— XTM SIZE 2500Mbps
s P 1.0MB
' 0.8
MCDS.TimeStamp ON ; enable Timestamp Messages
CLOCK.ON
MCDS.SOURCE. Set CpuMux0.Program OFF ; disable Instruction
; Pointer Call Messages for
; TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMuxl.Program OFF ; disable Instruction
; Pointer Call Messages for
; TC 1.6.1 CPU1
MCDS.SOURCE. Set CpuMux0.WriteAddr ON ; enable Write Data Trace
; Messages for TC 1.6.1 CPUO
MCDS.SOURCE. Set CpuMux0.WriteData ON
MCDS.SOURCE. Set CpuMuxl.WriteAddr ON ; enable Write Data Trace
; Messages for TC 1.6.1 CPU1l
MCDS.SOURCE. Set CpuMuxl.WriteData ON
4. Start the program execution and stop it.
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5. Display the result.

[Trace] Perf Cov RTA_OS _ORT]

& Configuration...
B CTS Settings...

MCDS Setting
k- »

i L Default
= Timing L4 All
fuf Chart b & Tracking with Source
| List Context Tracking Syst

g Save trace data ... & List Con A
E Load reference data ... Task Switches and Services

Reset

B:TraceList List. TASK DEFault = Eem |
(& setup... || @ Goto... || #Find... || Ad chart || B Profile | !MFS [v More|[ X Less
record |run |address lcycle  |data |busmaster |ti.back =
-00001031 [1 D: 90000008 wr-data SDDUDDSS APP G'\uba'l Os_ControlledCoreInto+0x20 1.000ms .
--- ISR2 = none ——-— =
-00001022 |1 | D 90000008 wr-data 00000000 “\\APP“Global\0s_ControlledCoreInfo+0x20 4.540us ]
--- ISRZ = MillisecondISRO --- S
-00000673 |0 | DZBDDODDBS wr-data 80000D2C “\\APP\Global\0s_ControlledCorelInfo 1.001ms =
-—— ISR2 = none ———
-00000664 (0 | D:900000B8 wr-data 00000000 “\\APP\Global\0s_ControlledCoreInfo 4.890us
--- ISR2 = MillisecondISRL ---
-00000413 |1 | D 90000008 wr-data 80000038 “\\APP\Global\0s_ControlledCoreInfo+0x20 1.000ms K
--- I5SRZ = none --- =
-00000404 |1 | D:900000D8 wr-data 00000000 \'APP\Global\0s_ControlledCoreInfo+0x20 4,880us -
4 »
The following two commands perform a statistical analysis of the time in interrupt service routines:
Cov TC27%T RTA_OS_ORTI
& Perf Configuration...
£ Perf List
E| Perf List Dynamic
Function Runtime L4
Distribution L4
Duration Ato B L4
Distance trace records L4
Task Runtime L4
Task Services L4
Task Status L4 E Show Mumerical (task related)
Reset #u] Show as Timing
M Show as Timing (task related)
#u] Tracking with Trace List
= | B:Trace STATistic. TASKINTR =l ==
(& setup...[ iii Groups... |58 Config.. ][J Detailed | ] Nesting || Chart |[ Bl Profile |
int 7. total: 1.473s
range |total min max avr count ratio¥% [1% 2% |
{unknown) : 0.150us 0.150us 0.150us 0.150us B =0.001% [+ -
MillisecondISRO:C 8.970ms 4.520us | 11.750us 6.131us 1463. 0.609% |«
none: [ 1.464s 1.000ms 1.077ms 1.001ms 1462. 99, 391% |————————
(unknown) : 1 0.000us 0.000us - 0.000us 1. 0.000%
MillisecondISR1:1 8.633ms 4.180us | 11.390us 5.897us 1464. 0.586% |«
none: 1 1.464s 1.000ms 1.001ms 1.001ms 1463. 99, 414% |e——
(unknown) : 2 1.473s = 1.473s 1.473s 0. 100. 000% |ee———
k

4 | [ |

Trace.STATistic. TASKINTR [/SplitCORE] Numeric analysis of ISR2s - split the result per
core.
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Cov TC27%T RTA_OS_ORTI
& Perf Configuration...

E Perf List

E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

* v v v

Task Runtime
Task Services _
Task Function Runtime E Show Numerical

Task Status E Show Mumerical (task related)

Reset Show as Timing

! M Show as Timing (task related)

I

-

#u] Tracking with Trace List
#| B:Trace CHART.TASKINTR =] -E ]
(& Setup...|[38 Config...|[ 1Y Goto... || #3Find... || d chart || 4» 1n |[»4 Out|[M Full]
940.000ms -935.000ms -930.000ms -925.000ms -920.000ms
ran ! ! I I I I
. Tunknown) : 04 ; -
Mullnsecond BSROSORR [ e
L Camr . . ' . ' | | | | | . | | | | | | | | | | |
. (unknown) ;
Mi1lisecondISR1 B e e e P e R e e o e e e P P B e et e el e ot P e

Cunkenown) - 2 <]

< [m] r < =) 5

I Trace.Chart.TASKINTR [/SplitCORE] Time-chart of ISR2s - split the result per core.
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Exporting Task Switches and ISR2

The following commands allow to perform a statistical analysis of the OSEK interrupt service routines related

to the active tasks, if you export task switch and ISR2 information.

Cov TC27%T RTA_OS_ORTI

& Perf Configuration...
| E Perf List
E| Perf List Dynamic

Function Runtime L4

Distribution L4

Duration Ato B L4

Distance trace records L4

Task Runtime L4

Task Services L4

Task Function Runtime L4 E Show Numerical

Reset #uf Show as Timing
M Show as Timing (task related)
#u] Tracking with Trace List

ISR2 information that was generated before the first task information is assigned to the @ (unknown) task

= | B:Trace STATistic. TASKVSINTR o=@ ==
(& setup... || iii Groups... || 28 Conﬁg...”EDetaiIed]uEﬂNesting || P chart ”_EProﬁIe ]
intrs: 19. total: 5.168s
range [total min max avr count ratio¥% [1% 2% '
(unknown) 638.260us | 638.260us | 638.260us | 638.260us B - + -
Mil1lisecondISRO 26.920us 4.380us | 10.390us 6.730us 4. =0. 001% |+
none 3.002ms 0.010us 1.001ms 1.001ms 3. 0.058% |+
none 640.351ms 0.000us 1.001ms | 411.536us 1556. 12. 390% |e———
none 1.976s 0.000us 1.001ms | 793.933us 2489. 38.237% |—
Mil1lisecondISRO 12.416ms 4.680us | 14.390us 6.287us 1975. 0.240% |+
none 2.516s 0.000us 1.001ms | 831.036us 3028. 48.091% | —
Mil1lisecondISRO 15. 066ms 4.580us | 12.250us 5. 990us 2515 0.291% |+
Mil1lisecondISRO 4.011ms 4.490us | 13.600us 6.267us 640 0.077% |+
(unknown) 0.000us 0.000us - 0.000us 1 55 - +
MillisecondISR1 4.640ms | 638.270us 1.001lms | 928.066us 5. 0.089% |+
none 32.510us 4.380us 10. 390us 8.128us 4. <0.001% |+
none 679.513ms 0.000us 1.012ms | 184.200us 3689. 13.148% |e—
none 158.130ms 0.000us 1.006ms | 129.086us 1225. 3.059% |s———
MillisecondISR1 634.266ms 0. 000us 1.023ms | 738.378us 859. 12.272% |—
none 208.741ms 0.000us 1.006ms | 142.388us 1466. 4.039% |e———
MillisecondISR1 830. 349ms 0.000us 1.011ms | 752.810us 1103. 16. 067% |e—————
MillisecondISR1 2.652s 0. 000us 1.292ms | 676.43%us 3921. 51.322% |m—
(unknown) 5.168s - 5.168s 5.168s 0. - + -
Fl 1 2

Trace.STATistic. TASKVSINTR [/SplitCORE] Task-related statistic on interrupt service routines

- split the result per core
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Cov TC27%T RTA_OS_ORTI

& Perf Configuration...
| B Perf List
E| Perf List Dynamic

Function Runtime
Distribution
Duration Ato B

Distance trace records

Task Runtime

Task Services

Task I5R2s

Task Function Runtime

* v v v

3
3
3

3
3

Prepare
E Show Numerical

Task Status E Show Mumerical (task related)
Reset #ue] Show as Timing
Show as Timing (task related)
#u] Tracking with Trace List
#u B::Trace. CHART.TASKVSINTR [ @] =]
(& setup... || 32 Config...|[ 13 Goto... || F3Find... || Adchart || 4»1n |[p4Out|[MMFull]
-4.550s -4.545s -4.540s -4.535s
range <y | | | | |
(unknown) o : ; . : : : : . : : : 3 : : ; : e
isecondISRO Fen : i
none LGl : : ; b : ; : ; I ; ; ; ; [: ;
. none o | | B ; : ; ; | I N N :
Mi11isecondISRO el e il s e e e e
. none oI : : ; 3 | N N ; : : : I
Mi1lisecondISRO Wl | : : : : : [ 1 [ [ I3 : : : : : |
Mi1lisecondISRO Fe :
(unknown) e :
isecondISRL Fe i
none 1 R ; : : Sk 3 - : ; [ : : ; : [ :
o none e e e ] s ; : 3 ; LB E [ E { 3
MillisecondISR1 el ; .. . | B : ; : : : . | __J :
. none Al & L _ B | |5 |2 i | ___}}
MiTlisecondISR1 oI I N N ]
MillisecondISR1 . : : ; : : . : . : . ; . . : . : :
(unknown) - ___________________________________ [
amlr o« = b

Trace.Chart.TASKVSINTR [/SplitCORE]

Time-chart on task related interrupt service
routines - split the result per core
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Exporting Task Switches and all Instructions

General setup:

Break.Set TASK.CONFIG(magic[0]) /Write /TraceData
Break.Set TASK.CONFIG(magic[l]) /Write /TraceData
; Break.Set TASK.CONFIG(magic[2]) /Write /TraceData

; advise TRACE32 to regard the time between interrupt entry

; and exit as function
Trace.STATistic.InterruptIsFunction ON

Statistic Analysis of Interrupts

I Trace.Chart.INTERRUPT [/SplitCORE] Interrupt time chart - split the result per core
=] B Trace.ChartINTERRUPT /Sort Mesting =2 ==
‘WSetup..- H 1id Groups... H = Cunﬁg.--H 1} Goto... H #iFind... H 4 In || &) Out“KNFuH ‘

-15.500ms -15.000ms -14.500ms
range

Tnone) : 0« | I B
—+ __text_inttab0_intvec_002: k¥ [

eeoees________________________________ I— |
—+ __text_inttabl intvec_002:14| | g : e : : 5 2

none) : |

I Trace.STATistic.INTERRUPT [/SplitCORE] Interrupt statistic - split the result per core

= | B:Trace STATisticINTERRUPT = =R
| & setup... || iiiGroups... || 8 Config...|| =|Detailed || {FjNesting || Adchart || EProfile |
funcs: 5. total: 18.205ms
range [total min max avr count intern¥% [1% 2% |
(none) 0. 000us - - 0. 000us 0. (1/0) - +
(none) 0. 000us - - 0. 000us 0.(1/0) - +
(none) 0. 000us - - 0. 000us 0.(1/0) - +
—+ __text_inttabl_intvec_002 158. 160us 5.760us | 24.120us 8.787us 18. 0.289% |+
—+ __text_inttab0_intvec 002 705. 980us 6.430us | 292.800us | 39.221us 18. 1.292% |mmm
< m b
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Statistic Analysis of Interrupts and Tasks

Trace.Chart. TASKORINTERRUPT [/SplitCORE]

Time chart of interrupts and tasks - split
the result per core

#u] B Trace.Chart. TASKORINTERRUPT /Sort Address

[E=N EoR/

111 Groups...

|WSetup...

| 2= Config...|[ M Goto... || #3Find... || 4»In | b40ut][MNFull]

(unknown)

Low0

HighO
—+__text_inttab0_intvec_002
idle

nge 1y
TdTe: Dy

-5.

M
M
M
M

1 _______________________________________|

000ms

-4.800ms

-4.600ms
|

-4.400ms -4.200ms -4.000

(unknown)

Lowl

Hi ghl W
—__text_inttabl_intvec_002

(unknown)

Trace.STATistic. TASKORINTERRUPT [/SplitCORE]

Statistic of interrupts and tasks - split the
result per core

= | B:Trace STATistic. TASKORINTERRUPT =[]
(& setup... || iii Groups... || 28 Config... | EDetailed|uEi|Nesting [ mdchart ||_EProﬁIe |
range [total min max avr count ratio¥% [1% i
(unknown 3.544ms [ 546.200us | 999.260us 1.181Ims 3. - +
—__text_inttab0_intvec_002 134.343us 6.230us | 14.080us 7.463us 18. 0.737% |+
Hi ghO 558.500us | 279.240us | 279.260us | 279.250us 2. 3.067% |w———
idle 13.960ms | 718.740us | 999.280us | 930.635us 1:5: 76.081% |e—————
Low0 8. 380us 8. 380us 8.380us 8.380us g b 0.046% [+
(unknown) 4.514ms | 516.520us | 999.308us 1.128ms 4, - +
—__text_inttabl_intvec_002 127.448us 5.663us | 13.470us 7.080us 18. 0.700% |+
Lowl 20.920us 10.460us 10.460us 10.460us 2. 0.114% |+
idle 13.535ms | 987.590us | 999.305us | 966.778us 14. 74.348% |w———
Highl 7.780us 7.780us 7.780us 7.780us 1 0.042% |+
(unknown) 18.205ms - 18.205ms | 18.205ms 0. - +
J 4 m 13
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Statistic Analysis of Interrupts in Tasks

I Trace.Chart. TASKVSINTERRUPT

Time chart interrupts, task-related

= B Trace.Chart. TASKVSINTERRUBT ol ==
& setup... I@Gmupsm ” = Cnnﬂg.--“ 11 Goto... ” FiFind... ” A In “ 4] Dut”KHFuIII
-6.900ms -6.800ms -6.700ms -6.600ms -6.500ms -6.400ms -6.3
rangeiy , | 1 1 1 1 I L=
(none) v E
—+ __text_inttab0_intvec_002 i
none) e e e e e
—+ —text_inttabl_intvec_002 Y
(none) e’ _______________________________________________________|
(none) L R
—+ __text_inttab0_intvec_002 G ———
none L. ___________________________________________ _____________|
—+ __text_inttab0_intvec_002 B L T 1
-+ —text_inttabl_intvec_002 1 L I
{none) iy
—+ __text_inttabl intvec_002 T
(none) 1
—+ __text_inttab0_intvec_002 i
(none) L
—+ —text_inttabl_intvec_002 s
J < v o« ¥

I Trace.STATistic. TASKVSINTERRUPT

Statistic of interrupts, task-related

= B:Trace STATistic. TASKVSINTERRUPT =N EoR~=<"
& setup... " 1id Groups... ” = Cnnﬂg...” EDetaMed” iENesting || il Chart “_Epmﬂle |
funcs: 16. total: 18.230ms
range total min max avr count intern®% [1% |
(none) 0.000us - - 0.000us 0.(1/0) - + =~
(none) 0.000us - - 0.000us 0.(1/0) - +
(none) 0.000us - - 0.000us 0.(1/0) - +
— __text_inttab0_intvec_002 6. 560us 6. 560us 6.560us 6. 560us i 0.011% |+ L
—+ __text_inttabl intvec 002 24.360us 5.770us 6.520us 6.090us 4. 0.044% |+ 3
(none) 0.000us - - 0.000us 0.(1/0) 0. 000%
— __text_inttab0_intvec_002 0. 000us - - 0.000us 0. 0.000%
(none) 0.000us - - 0.000us 0.(1/0) 0. 000%
—+ __text_inttab0_intvec_002 716.580us 6.430us | 292.840us | 42.152us 17. 1. 310% |
none) 0.000us - - 0.000us 0.(1/0) 0. 000%
—+ __text inttabl intvec 002 0.000us - - 0.000us 0 0. 000% -
q i v
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Belated Trace Analysis (OS)

The TRACERS2 Instruction Set Simulator can be used for a belated OS-aware trace evaluation. To set up the
TRACE32 Instruction Set Simulator for belated OS-aware trace evaluation proceed as follows:

1. Save the trace information for the belated evaluation to a file.

Trace.SAVE belated_ orti.ad

2. Set up the TRACE32 Instruction Set Simulator for a belated OS-aware trace evaluation (here

OSEK on a TC277TE):

SYStem.CPU TC277TE

CORE.ASSIGN 1. 2. 3.

SYStem.Up

Trace.LOAD belated_orti.ad

Data.Load.Elf my_app.out

TASK.ORTI my_orti.ort

Trace.List List.TASK DEFault

select the target CPU

configure the SMP
system

establish the
communication between
TRACE32 and the TRACE32
Instruction Set
Simulator

load the trace file

load the symbol and
debug information

load the ORTI file

display the trace
listing
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Function Run-Time Analysis - Basic Concept

Software under Analysis (no OS or OS)

For the use of the function run-time analysis it is helpful to differentiate between two types of application

software:
1. Software without operating system (abbreviation: no OS)
2. Software with an operating system (abbreviation: OS)

Flat vs. Nesting Analysis

TRACE32 provides two methods to analyze function run-times:
J Flat analysis

J Nesting analysis
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Basic Knowledge about Flat Analysis

The flat function run-time analysis bases on the symbolic instruction addresses of the trace entries. The time

spent by an instruction is assigned to the corresponding function/symbol region.

i BTrace.List /Track =& ] =]

(& setup... | R Goto... || #1Find... |[ Adchart || Bl Profile || B MIPS |[# More| X Lesg
d 1

busmaster ti

record run |address cycle ata symbo
195 r { regvar = 0; regvar < 5 ; regvar++ J

addle di5, #0x1

195 for ( regvar = 0; regvar < 5 ; regvar++ )
jlt d15,#0x5,0x70000D52
triboard-tc275_sieve_intmem\taskc
196 mstaticl += regvar~autovar;
Tdie.w d0, [a10]0x0
196 mstaticl += regvar~*autovar;
1d.w d1,0x70000030

el B::Trace.Chart.s¥Ymbol /Track (== =]

& Setup.--” 1id Groups... ”== Cnnﬂg.--“ 1} Goto... “ #1Find... ” 4k In H &) Dut”"ﬂ FuIII
. 000us 0.500us 1.000us
address ¥ 1 I

mat n <) I

JHl . . L___» |
Gnct 4| i i C
{other) ¥
func2ad
funcicd ) <
<fmlr <] 3
= | B:Trace STATistic.s¥mbol =R ECh
[ Setup... |[ i Groups... |88 Config...|[ R Goto... |[E] Detailed]| E]Tree || Al chart || B Profile |
items: 27. total: 58.305us samples: 2014.
address total min max avr count ratio¥ 1% 2%
(other) 0.000us 0.000us - 0.000us 0. 0. 000% ~
main 2.240us 0.000us 0.960us 2.240us 1. 3.841%
funcz 10.280us 0.100us 1.400us 1.713us 6. 17.631% | ——
Funcrt|  4.600us 0.220us 0. 240us 0.230us 20. 7. 550% |—
func2a 1.620us 0.340us 1.280us 1.620us 1. 2.778% -
4| m 3
min max
| main + main + main
funci func1 funct func1 func1
A func2 func3 A A func3 A
Entry of func1 Entry of func1
Exit of func1 Exit of func1
min shortest time continuously in the address range of the
function/symbol region
max longest time continuously in the address range of the
function/symbol region
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Basic Knowledge about Nesting Analysis

The function nesting analysis analyses only high-level language functions.

q
e
&

:Trace.List /Track

& setup...|| 13 Goto... || F1Find... || Ad chart || B Profile || BEMIPS |[4 More|[ X Less
data 1

record run |address cycle symbo
195

busmaster ti.back

for [ regvar = 0; regvar < 5 ; regvar++ ) N
i1t d15,#0x5,0x70000D52 |
5 \itriboard-tc275_s1eve_intmem\taskc\tunc2+0x22 B
196 mstaticl += regvar*autovar;
F 1di6.w do, [a10]0x0 z
f] [
£ | B:Trace STATistic. TREE [slm]=
& setup... || i Groups... |[ 52 Config...|| [ Goto... |[E] Detailed|| ] Nesting || = Chart
funcs: 35. total: 58.305us
range |tree total min max avr count intern®% 1% 2
(root) [= (root) 58.305us - 58.305us 58.305us - 0.000% -
main |- main 58.305us - 58.305us 58.305us 1.(0/1) 3.841% —
func2 = func2 2.140us 2.140us 2.140us 2.140us 1. 2. BE1Y |
funcl L==rancl 0.460us |  0.220us | 0.240us | 0.230us 2. 0.788% ¢
func2a = func2a 1.820us 1.820us 1.820us 1.820us 1 2.77E¥ |
funclc . funclc 0.200us 0.200us 0.200us 0.200us 1 0.343% |« -
< i ] v
= B:Trace.Chart.Func /Track (=R E=R [
& setup...|[ iii Groups... ]m Config...][ [t Goto... || #1 Find... |[ 4» m |[»4 out|[KM Full
000us 0.500us 1.000us 1.500us 2.000us 2.500us 3.000us 3.5
range | 1 1 1 1 1 1 1 i
(root) | "
ma N </ E——— ; 0
func2 o L
SFincloe| o — — =
A v
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funci

func2

interrupt_service1

In order to display a nesting function run-time analysis TRACE32 analyzes the structure of the program
execution by processing the trace information. The focus is put on the transition between functions (see
picture above). The following events are of interest:

1.
2.

| main

Function entries

Function exits

Entries to interrupt service routines

Exits of interrupt service routines

Entries to TRAP handlers

Exits of TRAP handlers

main

A

Entry of func1

funci func1 funci
func2 func3 A
< max -

funci

main

func1

A
-

func3

A
>

Entry of funci

Exit of func1

min

Exit of func1

min

shortest time within the function including all subfunctions and traps

max

longest time within the function including all subfunctions and traps
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Summary

The nesting analysis provides more details on the structure and the timing of the program run, but it is much
more sensitive than the flat analysis.

©1989-2024 Lauterbach Training AURIX Tracing | 209



Flat Function-Runtime Analysis - Single-Core and AMP

It is recommended to reduce the trace information generated by MCDS to the required minimum.

. To make best use of the available trace memory.

Optimum MCDS Configuration (No OS)

Flat function run-time analysis does not require any data information if no OS is used. That's why it is
recommended to disable the generation of Write and Read Data Trace Messages.

Since the serial off-chip trace provides imprecise timestamps Timestamp Messages have to be enabled for
any run-time measurement.

& BaMCDS [E=H =R )

MCDS SOURCE

OFF CpuMux0 CpuMuxl SFB SRI
@ ON ¥| Program Program ReadAddr 1 2

ReadAddr ReadAddr ReadData ReadAddr ReadAddr
| RESet | WriteAddr Writeaddr WriteAddr ReadData ReadData
[ cear | WriteData WriteData WriteData WriteAddr WriteAddr
|ﬁ| PFTMode FTMode WriteData WriteData
i =
|ﬁ| |FIOwTrace v| I ce S S
e T p— crutPMi v| | [cPuo  ~
|Tricorea ~| || [noNe  ~
CLOCK

|@:| TraceBuffer PortSIZE
[ ®emc |
|ﬁ| ARRAY UpperGAP 1Lane
- TCM 0.B FPortSPEED
— XTM SIZE 2500Mbps

imeStam

o IJ 1.0MB

DETECT LowerGAP
@ ON I
0.B
MCDS.SOURCE CpuMux0 Core TriCore0 ; enable TC 1.6.1 CPUO as
; trace source

MCDS.TimeStamp ON ; enable Timestamp Messages

CLOCK.ON

MCDS.SOURCE CpuMux0 Program ON ; enable Instruction Pointer

; Call Messages for
; TC 1.6.1 CPUO
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Optimum MCDS Configuration (OS)

Your function time chart can include task information if you advise MCDS to export the instruction flow and
task switches. For details refer to the chapter “OS-Aware Tracing - Single-Core and AMP”, page 157 of

this training.

Function time chart with task information:

Trace.Chart.sYmbol /TASK "HighO"

# B:Trace.Chart.s¥mbol /TASK "High0” =n =R
(& setup... || i Groups... | 8 Config...|[ [¥ Goto... | FiFind... |[ 4»In |[»40ut | WM Full|
-41.000ms -40.900ms -40.800ms
address ¥ |
(root) o

Spi_lHwSetChannelConfi
Spi_lsyncStartChanne
Spi_lSyncTransmit1l6BitData
Spi_lSyncStartlob
Sﬁﬂ‘_SyncTr ansmit
Spi_lHwSetJobConfig
SUP_SpiTransmit
SUP_CYCLIC
SUP_HandlewatchdogErrorCounterFlag
SUP_HandlewatchdogKey
SUP_CalculateParitylébit
SUP_SwitchStateByOperationMode
Os_Entry_HighO
SUP_SetVstate
Spi_SetupEB
Os_TerminateTask
0s_1 ongjmﬂ
Os_Dispatc
0s_setjmp

4 [m] v 4
i

Command to advise MCDS to export the instruction flow and task switches.

Break.Set TASK.CONFIG(magic) /Write /TraceData

Since the serial off-chip trace provides imprecise timestamps Timestamp Messages have to be enabled for

any run-time measurement.

CLOCK.ON

MCDS.TimeStamp ON
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Function Timing Diagram (no TASK Information)

TRACE32 PowerView provides a timing diagram which shows when the program counter was in which

function/symbol range.

Pushing the Chart button in the Trace.List window
opens a Trace.Chart.sYmbol window

i BrTrace.List

”gProﬂ\e] B MPS || % More|| X Leﬁ

[& setup... | ¥ Goto... || FFind... || Ad chart
data symbo]l

record run |address cycle

busmaster

690 if ( flags[ i 1)
jz16 d15,0x70001444
+00001660 P:70001444 ptrace ‘\\triboard-tc275_sieve_intmem‘taskc'sieve+0x5A
688
F addl6
=

for (i=0; i+ )
H J

( i <= SIZE ;
d0,#0x1

¥y B:Trace.Chart.sYmbol

(& setup...|[ 1ii Groups... (38 Config...] 13 Goto... |[ #3Find... |[ 4» 1n |[»4 Out)[M Full]

000us

10.000us

12.000us

14.000us

address

{other) &¥
mai n
func2 4
funcl 4
func2aly
funclcqy
func2b iy
func2chqy
funcd 4y
func3 i
funcs i
funch
func? 4
func8 i
funca

Jt ml v : : 3

m

Trace.Chart.sYmbol

Trace.Chart.sYmbol [/MergeTASK]

Display function time chart (no OS)

Display function time chart (OS but task
information is not of interest)
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Function Timing Diagram (TASK information)

Trace.Chart.sYmbol /SplitTASK Display function time chart including task

information (OS only)

¥l B:Trace.Chart.s¥mbol /SplitTASK = |[-E- |3
ﬁSetup...”iﬁGroups... || = Conﬂg...” 1 Goto... ” #3Find... ” 4 In ]| NOut]|KNFuII|
-32.310ms -32.300ms -32.290ms -32.
address 4
Spi_TSyncStartiob
Sp1_SyncTransmit
Spi_lHwSetJobConfi
Sp'i_1SyncStartChanne?
Spi_lHwSetChannelConfig
Spi_E?SyncTransmit]I_GBitDa‘ga
SUP_SpiTransmit
SUP_CYCLIC
SUP_HandleWatchdogErrorCounterFlag
SUP_Hand]eWatchdogKey
# B:Trace.Chart.s¥Ymbol /SplitTASK [= & |
(& setup... | i Groups... |[ 88 Config...|| ¥ Goto... || FiFind... || 4»In |[p4Out]| WMFull]
.295ms  -42.290ms -42.285ms -42.280ms  -42.275ms -42.270ms
address | | | | | (
(root) L
(other) |
__text_inttab0_intvec_002 1 A
0s_ISRWrapper 1 E
Os_Entry_MillisecondISRO o
Os_IncrementCounter |
Os_IsCountervalid |
0s_IncrementCounter_MillisecondCounter( |
0Os_PerformeP o
0Os_ActivateTaskKL L I o o
0s_Dispatch VI .
Spi_lsyncstartlob 1/ ..., /A HE =m0 X6 < ==
Spi_SyncTransmit 1/ . A
Spi_1lHwsetJobConfi oo . I D
SDT‘_-‘SY”CStﬁFtChﬂHHE? L A I I B
J( My r < r
@ <task_name> Task name information
@(unknown) J Function was running before the OS was started
. Function was recorded before first task switch information
was recorded
(root)@(unknown) No trace information available.
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'l BuTrace.Chart.sYmbol /TASK "High0" EI@

[ﬁSetup...][ 1l Groups... ][E: Conﬁg...][ 3 Goto... ][ FiFind... ][ 4 In ][N Dut][KNFuII]
-41.000ms -40.900ms -40.800ms
address iy | |
(root) 1 T
Spi_lHwSetChannelConf1
Spi_lSyncStartChanne
Spi_lsyncTransmitl6BitData
Spi_lsyncStartlob
Sﬁﬂ‘_SyncTransmw‘t
Spi_lHwSetJobConfig
SUP_SpiTransmit
SUP_CYCLIC
SUP_HandleWatchdogErrorCounterFlag
SUP_HandleWatchdogKey
SUP_calculateParitylébhit
SUP_SwitchStateByOperationMode
0s_Entry_HighO
SUP_SetVstate
Spi_SetupEB
0s_TerminateTask
Os_'}ongjmﬂ
0s_Dispatc
Os_setjmp

Trace.Chart.sYmbol /TASK <name> Display function time chart for specified task
(OS only)
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Did you know?

¥y B:Trace.Chart.sYmbol EI@
[ setup...|[ 1ii Groups... (88 Config...][ 13 Goto... |[ #3Find... |[ 4» 1n |[»4 Out)[M Full]
us 4.000us 26.000us 28.000us 30.000us
addregs 4 1 1 I

2= Chart Config EI@

Sort Sort visible

@ OFF *) Global . .
~) Mesting © Window —f—— Switch Window
~) GROUP Sort core on

_) Address @ CoreTogether

~) s¥mbol _) CoreSeparated

_ InternalRatio

_ TotalRatio

_! Ratio

) Count

| TotalMAX

_! RatioMAX

[l Al windows

If Window in the Sort visible field is switched ON in the Chart Config dialog, the functions that are active at
the selected point of time are visualized in the scope of the Trace.Chart.sYmbol window. This is helpful
especially if you scroll horizontally.
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Numeric Analysis

Analog to the timing diagram there is also a numerical analysis.

1

£ | B:Trace.STATistic.sYmbol EI@
| setup.... || iii Groups... |58 Config...|| ¥ Goto... || £ Detailed|| =|Tree || il chart || Bl Profile |
items: 27. total: 58.305us samples: 2014.
address total |min |max |avr |count ratio% 1% 2% |
(other) 0.000us | 0.000us | - [~ 0.000us | 0. [ 0.000% P
main 2.240us | 0.000us | 0.960us | 2.240us | 1. | 3. 841% | —
func2 | 10.280us | 0.100us| 1.400us| 1.713us | 6. | 17.631% |ee—
funcl 4.600us | 0.220us | 0.240us | 0.230us | 20. | 7. CE0% | —
func2a 1.620us | 0.340us | 1.280us| 1.620us | 1. 2. 770N | e—
funclc 0.200us | 0.200us | 0.200us | 0.200us | 1. 0.343% |+
func2b 0.860us | 0.180us| 0.680us | 0.860us | 1. 1.475% |m—
func2c 1.620us | 1.620us | 1.620us| 1.620us | 1. 2. 775N | e—
func4 0.400us | 0.400us | 0.400us | 0.400us | 1. 0.686% |+ -
3

survey

item number of recorded functions/symbol regions

total time period recorded by the trace

samples total number of recorded changes of functions/symbol regions
(instruction flow continuously in the address range of a
function/symbol region)

function details

address function/symbol region name
(other) program sections that can not be assigned to a
function/symbol region

total time period in the function/symbol region during the recorded time
period

min shortest time continuously in the address range of the
function/symbol region

max longest time continuously in the address range of the
function/symbol region

avr average time continuously in the address range of the
function/symbol region (calculated by total/count)
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range of the function/symbol region

count number of new entries (start address executed) into the address

time period recorded

ratio ratio of time in the function/symbol region with regards to the total

Pushing the Config button provides the possibility to specify a different
column layout and a different sorting criterion for the address column.
By default the functions/symbol regions are sorted by their recording order.

£ | B:Trace.STATistic.sYmbol = £2
(& sSetup... || iii Groups.. (28 Config...| ¥ Goto... ||=] Detailed|| =|Tree | A chart ||£ Profile |
items: 27. total: 58.305us samples: 2014.
address |total min max avr count ratio¥ (1%
(other) 0.000us 0.000us - 0.000us 0. 0. 000% -
main 2. 240us 0.000us 0.960us 2. 240us 1. 3. 841K | —
func2 10. 280us 0.100us 1.400us 1.713us 6. 17.631% =
fﬁﬁﬂii 2% Statistic Canfig e —
;ﬂzg%g Sort Sort visible available selected L
func2e || | @ oFF @ Global NAME Total e
— Mesting Window 'I(EStZIIEMIN m;NX '
i::rliZs GS Ucrzr:':;:emer ggziaﬁlmm( — égjstage
s¥mbol CoreSeparated g{igomx ;:g?LOG
InternalRatio CountRatio | <=
Comaicios
Ratio CountMIN
Count CountMAX
TotalMAX
RatioMAX
“| All windows
Trace.STATistic.sYmbol Flat function run-time analysis
- numerical display
Trace.STATistic.sYmbol [/MergeTASK] Flat function run-time analysis (OS but task
information is not of interest)
- numerical display
Trace.STATistic.sYmbol /SplitTASK Flat function run-time analysis including task
information (OS only)
- numerical display
Trace.STATistic.sYmbol /TASK <name> Flat function run-time analysis for specified task
(OS only)
- numerical display
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Flat Function-Runtime Analysis for SMP

It is recommended to reduce the trace information generated by MCDS to the required minimum.

. To make best use of the available trace memory.
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Optimum MCDS Configuration (OS)

Your function time chart can include task information if you advise MCDS to export the instruction flow and
- SMP Systems”, page 178 of this

task switches. For details refer to the chapter “OS-Aware Tracing
training.

Since the serial off-chip trace provides imprecise timestamps Timestamp Messages have to be enabled for

any run-time measurement.

&2 B:MCDS [E=5EER 5
MCDS SOURCE
) OFF CpuMux0 CpuMux1 SRI
@ o [¥] Program [¥] Program 1 2
' - - [C1ReadAddr [C1ReadAddr
= [CIReadData [CIReadData
O et (e [ [ (N (™ () ey
CLEAR | WriteAddr | WriteAddr
FTMode PTMode [Tl writeData [Tl writeData
i
«* INFO IFIowTrace 'I IFIowTrace 'I SLAVE SLAVE
e o Tore ceuiem v || [cPuo  ~
ITriCoreU 'I ITriCorel 'I
4 CLOCK
® BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.B FPortSPEED
XTM SIFE 2500Mbps
TimeStamp
_ 1.0MB
© OFF
; DETECT LowerGAP
@ ON 0.8

MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as

; trace source

MCDS.SOURCE. Set CpuMuxl.Core TriCorel ; enable TC 1.6.1 CPUl as

; trace source

MCDS.TimeStamp ON ; enable Timestamp Messages

CLOCK.ON

Commands to advise MCDS to export the instruction flow and task switches:

Break.Set TASK.CONFIG (magic[0]) /Write /TraceData
Break.Set TASK.CONFIG (magic[l]) /Write /TraceData

; Break.Set TASK.CONFIG (magic[2]) /Write /TraceData
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Function Timing Diagram (no TASK Information)

TRACE32 PowerView provides a timing diagram which shows when the program counter was in which

function/symbol range.

Pushing the Chart button in the Trace.List window
opens a Trace.Chart.sYmbol window

::Trace.List EI@
(& setup...|[ 13 Goto... || #3Find... || i chart || B Profile || B MIPS |[# More|[ X Less
record run |address cycle |data symbol busmaster ti.back i
-00000225 [0 |_ P:ADDD6AZ24 ptrace 0.030us .
0 novh. a #0x9000 E
0 1d: [a15]0x84C .
0 al , #0x1
0| s a 5]()(3—'-_ dis <
0 T 6 , #0x1
0 retl6
-00000222 |1 P:80006A34 ptrace “MAPPYmain'0s_Chk_Idle+0x10 0. 360us
-00000218 |1 P:80006D3A ¢ ce MNAPPYmain'ymain+0xE2 0.040us
1 - jne d2,#0x0,0x80006D36 -

Os_TISRWrapper : O <y

0s_Entry_MillisecondISRO: (iy|
Os_IncrementCounter : 04y

Os_IsCountervalid: Oy
s_IncrementCounter_MillisecondCounterO:OWy|
mair: Ly |

Os_Chk_TIdle: 1 [«

¥y B:Trace.Chart.sYmbol EI@
i Groups... |[8% Config...|[ ¥ Goto... || 3 Find... || 4» In |[»4 Out|[M Full]
-9.314ms -9.312ms -9.310ms -9.308ms
address 4| | I
(other) : 04

Flat function run-time analysis

. graphical display

o split the result per core
. sort results per core and the per recording order
J no task information

I Trace.Chart.sYmbol [/SplitCore /MergeTASK /Sort CoreTogether]
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¥yl B:iTrace.Chart.s¥Ymbol /ZoomTrack /Sort CoreSeparated EI@

(& Setup...]liiGroups... (55 config...][ ¥ Goto... || #iFind... |[ 4» In |[»4 Out)[MM Full]
-9.314ms -9.312ms -9.310ms

address

{other)

main

0s_Chk_Idle
__text_inttab0_intvec_002
Os_ISRWrapper
0s_Entry_MillisecondISRO
Os_IncrementCounter
0s_IsCountervalid
s_IncrementCounter_MillisecondCounter0
(other)

(other)

Since no trace information is recorded for TC 1.6.1 CPU2 (other):2 is active for the complete recording time.

Flat function run-time analysis

J graphical display

J split the result per core
. sort results by recording order
. no task information

I Trace.Chart.sYmbol [/SplitCore /MergeTASK] /Sort CoreSeparated

¥y B::Trace.Chart.s¥mbol /ZoomTrack /MergeCORE EI@
(& Setup...]@iGroups... (55 config...][ ¥ Goto... || #iFind... |[ 4» In |[»4 Out)[MM Full]
-9.314ms -9.312ms -9.310ms
address iy
(other) <[ ! - !
mainddfl o0 L L bl

05_Chk_Td e | NN
__text_inttab0_intvec_002 4| ) )
Os_ISRWrapper « I

Os_Entry_MillisecondISROMN ) [
Os_IncrementCounter iyl . I
0s_IsCounterValidiy| ) [ )

0s_IncrementCounter_MillisecondCounterQiy|
__text_inttabl_intvec_0024¥
0Os_Entry_MillisecondISR14H

Trace.Chart.sYmbol [/MergeTASK] /MergeCore Flat function run-time analysis
- graphical display
- merge the results of all cores
- no task information
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Function Timing Diagram (TASK Information)

£ BuTrace.Chart.s¥mbol /SplitCore /SplitTASK (Sort CoreSeparated EI@
(& setup... || i Groups... | 28 Config...|[ ¥ Goto... || #)Find... || 4»In | p4Out|[MMFull]
-16.374ms -16.372ms -16.370ms -16.368ms
address H¥ | 1 1
0s_Cbk_IdTe ¥ "
0s_Dispatch 4 3 : : ; 3
Os_ISRWrapper i ; : : ) )
0s_Cbk_Idle N O S S A A A AN N A N AN NN N NN
main i R e e B e e e P R e | | e e e P Bl B B B
0s_setjm el : : i [2
Os_Dispatc H ; 3 ;
Os_Entry_HighO 4 : : :
SUP_CYCLIC e : : :
SUP_SpiTransmit HH : : : ;
Spi_SyncTransmt M I
spi_lsyncstartlob 4| —— — L
Spi_lHwSetJobConfig ﬂ ; 2 ; ; 54
Flat function run-time analysis
J graphical display
J split the result per core
. task information
. sort results by recording order
I Trace.Chart.sYmbol [/SplitCore] /SplitTASK /Sort CoreSeparated
fuf BiTrace.Chart.sYmbol /MergeCore /Split TASK =N =R

| 4»1n |[ b4 out |[MMFull|
-0.006315000s

| & setup... || i Groups... || 88 Config...|| I} Goto... || #iFind...

| {root)
0s_Cbk_1dle
main e ] LD ) N
Spi_lsyncStartChannel ™
‘Sﬁri_'IHwSetCh:?mne'\c‘onF'ig i )
Spi_lsyncTransmitléBitData ¥
e o«

-0.0063145005
address"4____A___‘___4___4____L___+___4___J____L___L___4___A____L___L___A___A____J

|
0_____
o . L] .

-0.006314000s

-

3

Flat function run-time analysis
. graphical display
. merge the results of all cores

o task information

I Trace.Chart.sYmbol /MergeCore /SplitTASK
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Did you know?

¥4 B:Trace.Chart.sYmbol EI@
[ setup...|| 1ii Groups... (88 Config...][(¥ Goto... |[ #4Find... |[ 4» 1n |[»4 Out)[M Full]
-8.309ms -8.308ms -8.307ms -8.306ms -8.305ms -8.304ms
address @, ! ! 1 1 I I
........................................................... | -
|
... - =
.......................................... | S
...........................................................

2= Chart Config

Sort Sort visible

@ OFF *) Global . .
*) Nesting ® Window —ef——o Switch Window
) GROUP Sort core on

_) Address @ CoreTogether

~) s¥mbol _) CoreSeparated

_ InternalRatio

_ TotalRatio

_! Ratio

) Count

| TotalMAX

_! RatioMAX

[l Al windows

If Window in the Sort visible field is switched ON in the Chart Config window, the functions that are active
at the selected point of time are visualized in the scope of the Trace.Chart.sYmbol window. This is helpful

especially if you scroll horizontally.
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Numeric Analysis

Analog to the timing diagram there is also a numerical analysis.

£ | B:Trace STATistic.s¥Ymbol EI@
(& setup... || i Groups... |38 Config...|| ¥ Goto... ||| Detailed]| =|Tree || fl chart || Bl Frofile |
items: 47. total: 18.197ms samples: 684147 .
address total min max avr count ratio¥% [1% |
0s_Tongjmp §.840us 1.810us 2.610us 2.210us 4, 0.048% [« -
Os_Entry_Low( 0.360us 0.180us 0.180us 0.180us P 0.001% +
(other) 0.000us 0.000us - 0.000us 0. 0. 000%
main 1.003ms 0.000us 0. 060us 1.003ms 1.(1/0) 5. 513% |me—
0s_Chk_Tdle 17.019ms 0.070us 0. 560us 0.340us 50076. (0/1) | 93.525% |mmm—m
__text inttabl intvec 002 1.260us 0.070us 0.070us 0.070us 18. 0.006% +
0s_ISRWrapper 40.660us 0.110us 1. 560us 2.25%us 18. 0.223% |«
Os_Entry_MillisecondISR1 8.450us 0.020us 0. 550us 0.469us 18. 0.046% +
0s_IncrementCounter 26.3%0us 0.200us 0. 950us 1.466us 18. 0.145% +
0s_IsCountervalid 3.780us 0.210us 0.210us 0.210us 18. 0.020%
s_IncrementCounter_MillisecondCounterl 27.890us 0.440us 1.570us 1.549us 18. 0.153% |+
0s_PerformeP 14.180us 0.870us 2.140us 3. 545us 4. 0.077% +
0s_ActivateTaskKL 10.320us 2.460us 2.700us 2.580us 4. 0.056% +
0Os_Dispatch 22.620us 1.080us 2.780us 5.655us 4 0.124% |+
Os_setjmp 5.380us 0.620us 2.070us 1.345us 4 0.029% |« L
0s_Entry_Highl 0.600us 0.300us 0. 300us 0.300us 745 0.003% « 3
Os_TerminateTask 4.520us 1.070us 1.190us 1.130us 4. 0.024% +
0s_longjmp 8.610us 1.630us 2.700us 2.153us 4. 0.047% ¢
Os_Entry_Lowl 0.300us 0.150us 0.150us 0.150us 2. 0.001% |«
(other) | 18.197ms z 18.197ms | 18.197ms 0. (0/1) [100. 000% |mumm—m—m~
q [T 3
survey
item number of recorded functions/symbol regions
total time period recorded by the trace
samples total number of recorded changes of functions/symbol regions
(instruction flow continuously in the address range of a
function/symbol region)

function details

address function/symbol region name (here per core)

(other) program sections that can not be assigned to a
function/symbol region

total time period in the function/symbol region during the recorded time
period
min shortest time continuously in the address range of the

function/symbol region

max longest time continuously in the address range of the
function/symbol region

avr average time continuously in the address range of the
function/symbol region (calculated by total/count)
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time period recorded

count number of new entries (start address executed) into the address
range of the function/symbol region
ratio ratio of time in the function/symbol region with regards to the total

Pushing the Config button provides the possibility to specify a different
column layout and a different sorting criterion for the address column.
By default the functions/symbol regions are sorted by their recording order.

£ | B:Trace.STATistic.sYmbol = | L= 1 | e
(& setup... || iiiGroups... | 38 Config...][ A Goto... || E|petailed|| =|Tree || Aichart |[ EProfile |
items: 11. total: 28.882ms samples:  1960168.
address |total min max avr count ratio¥ (1% 2%
{other) 0.000us 0.000us - 0.000us 0. 0.000%
sievec 9. 369ms 6.520us | 10.720us | 10.479%us 894, (1/1) | 32.438% |e———
main 234.280us 0.000us 0.260us | 234.280us 1.(1/0) 0.811% |+
jevel —
e aaos D e Statrtic Config = B | —
(other) . .
e Sort Sort visible available selected
\main @ OFF @ Global NAME Total
slevec - ] g GROUP MIN B
il () Nesting ) Window CORE MAX L
(other) ") GROUP Sort core TotalMIN AVeRage m—
) Address @ CoreTogether TotalMAX Count ,
= : 2 RatioMIN Ratio
) s¥Ymbol () CoreSeparated RatioMAX BAR.LOG
(0 InternalRatio BAR.LIN
“ Totalratio CountRatio
o CountBAR.LOG
2 [T CountBAR.LIN
(©) Count CountMIN
© TotalMAX CountMAX
*) RatioMAX
[T Al windows

Trace.STATistic.sYmbol [/SplitCORE /Sort CoreTogether]

Flat function run-time analysis
- numeric display
- split the result per core

- sort results per core and then per

recording order
- no task information

©1989-2024 Lauterbach

Training AURIX Tracing |

225



Further Commands

£ B::Trace.STATistic.sVmbol =N Ech |
& setup...| 1ii Groups... |35 Config...| R Goto... ||| Detailed|| E|Tree || sl chart || B Frofile |
items: 47. total: 18.197ms samples: 684147 .
address [total min max avr count ratio% [1% f
(other) 17.475ms 94.010us | 999.070us 17.475ms - 96. 032% |m— .
(other) 0.000us 0.000us - 0.000us 0. 0. 000%
(other) 18.197ms = 18.197ms | 18.197ms 0. (0/1) 100.000% -
main 1.003ms 0.000us 0. 060us 1.003ms 1.(1/0) 5. 513% |me—
0s_Chk_Tdle 17.019ms 0.070us 0. 560us 0. 340us 50076. (0/1) | 93.525% |m——
__text_inttab0_intvec 002 1.440us 0.080us 0.080us 0.080us 18. 0.007% «
0s_ISRWrapper 48.070us 0.330us 1.760us 2.671us 18. 0.264% ¢
Os_Entry_MillisecondISRO 6.700us 0.030us 0. 350us 0.372us 18. 0.036% +
0s_IncrementCounter 24.360us 0.130us 0. 860us 1.353us 18. 0.133% «
0s_IsCountervalid 5.220us 0.290us 0.290us 0.29%0us 18. 0.028%
0s_IncrementCounter_MillisecondCounterd 31. 800us 0.490us 1. 870us 1.767us ik 0.174% ¢
__text inttabl intvec 002 1.260us 0.070us 0.070us 0.070us 18. 0.006% +
0s_ISRWrapper 40.660us 0.110us 1. 560us 2.25%us 18. 0.223% |«
Os_Entry_MillisecondISR1 8.450us 0.020us 0. 550us 0.469%us 18. 0.046% + 5

Trace.STATistic.sYmbol [/SplitCORE] /Sort CoreSeparated

Flat function run-time analysis

- numeric display
- split the result per core

- sort results per recording order

- no task information

= | BuTrace STATistic.sYmbol /MergeCORE
& Setup.--“i.ﬁGmupsm ”II Cnnﬂg...” 1 Goto... ”E Deta\\ed” =|Tree ” #u Chart IE Frofile I
items: 36. total: 18.197ms samples: 684123,
address total min max avr count ratio% [1% 2%
(other) 35.672ms 0.000us 18.197ms 35.672ms 1.(1/2) | 65.344% -
main 1.005ms 0.000us 0. 380us 1.005ms 1.(1/0) 1. 840% | —— 1
0s_Cbk_Idle 17.018ms 0.070us 0. 560us 0.340us 50072. (0/1) | 31.172% |—
| text inttab0_intvec 002 1.440us 0.080us 0.080us 0.080us 18. 0.002% [«
0s_ISRWrapper 88.730us 0.110us 1.760us 2.465us 36. 0.162% |«
0s_Entry_MillisecondISRO 6.700us 0.030us 0. 350us 0.372us 18. 0.012% +
0s_IncrementCounter 50.750us 0.130us 0. 950us 1.410us 36. 0.092% +
0s_IsCountervalid 9.000us 0.210us 0.290us 0.250us 36. 0.016% +
nter_MillisecondCounter0 | 31.800us 0.490us 1.870us 1.767us 18. 0.058% +
| text _inttabl intvec 002 1.260us 0.070us 0.070us 0.070us 18. 0.002% [«
0s_Entry_MillisecondISR1l &.450us 0.020us 0.550us 0.469%us 18. 0.015% «
nter_MillisecondCounterl | 27.890us 0.440us 1.570us 1.549%us 18. 0.051% |+ v
4 m L3

Trace.STATistic.sYmbol /MergeCORE

Flat function run-time analysis
- numeric display

- merge the results of all cores
- no task information
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Nesting Function Run-Time Analysis - Single

The following applies to single core and AMP applications.

Restrictions

1. The nesting analysis analyses only high-level language functions.
2. The nesting function run-time analysis expects common ways to enter/exit functions.
3. The nesting analysis is sensitive with regards to FIFOFULLSs.
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Optimum MCDS Configuration (No OS)

Nesting function run-time analysis does not require any data information if no OS is used. That’s why it is
recommended to disable the generation of Write Data and Read Data Trace Messages.

Since the serial off-chip trace provides imprecise timestamps Timestamp Messages have to be enabled for

any run-time measurement.

&2 B:MCDS =N Eoh 5
MCDS SOURCE
©) OFF CpuMux0 CpuMuxl SFB SRI
@ 0N [¥] Program Program [1ReadAddr 1 2
"I ReadAddr ReadAddr [ ReadData [[IReadAddr [CIReadAddr
[ writeAddr writeaddr | | [ riteAddr [IReaddata | | [JReadData
[Cl writeData WriteData | | [C] WriteData [ClwriteAddr | | [ writeAddr
PTMode PTMode [ writeData [ writeData
I
fowiee 7| | SLave SLave
T — [cpuremr ~|||[cPuo  ~
[tricoren ~|| | [vone  ~
TraceBuffer PortSIZE
ARRAY UpperGAP 1lane
.
@ TCM 0.8 PortSPEED
XTM SIZE 2500Mbps
TimeStamp
] 1.0MB
©) OFF
: LowerGAP
@ 0N
0.8
MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as
; trace source
MCDS.TimeStamp ON ; enable Timestamp Messages
CLOCK.ON
MCDS.SOURCE. Set CpuMux0.Program ON ; enable Instruction Pointer

; default setting since 2015-01
Trace.STATistic.INTERRUPTISFUNCTION

Call Messages for
TC 1.6.1 CPUO
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Optimum MCDS Configuration (OS)

TRACE32 PowerView builds up a separate call tree for each task/process.

Trace.STATistic.TREE /TASK "HighO"

= | B:Trace STATistic. TREE /TASK "High0" o e ===
(& setup...| iii Groups... | 2 Config...|[ [ Goto... || =] Detailed || ] Nesting || = Chart |
funcs: 163. total: 1.404ms

range tree

m| s

SUP_SpiTransmit SUP_SpiTransmit
Spi_SyncTransmit = Spi_SyncTransmit
Spi_lsyncStartlob & Spi_lsyncStartlob
Spi_lHwSet JobConfi t Spi_lHwSetJobConfig
Spi_lsyncStartChanne = Spi_lsyncstartChannel
Sﬁ:'i_'leSetChanne'IConf'ig = Spi_lHwSetChannelConfig
Spi_lSyncTransmitl6BitData - Spi_lSyncTransmitl6BitData
SUP_HandleWatchdogErrorCounterFlag — - SUP_HandlewWatchdogErrorCounterFlag
SUP_Hand1eWatchdogkey —E= SUP_HandleWatchdogkey
SUP_SpiTransmit E SUP_SpiTransmit
Spi_SyncTransmit = Spi_SyncTransmit
spi_l S)-'m:Sta\r“tJobJ E Spi_lsyncStartlob -
4 1 L

In order to hook a function entry/exit into the correct call tree, TRACE32 PowerView needs to know which
task was running when the entry/exit occurred.

The standard way to get information on the current task is to advise the MCDS to generate trace messages
for the instruction flow and the task switches. For details refer to the “OS-Aware Tracing - Single-Core and
AMP” in Training AURIX Tracing, page 157 (training_aurix_trace.pdf).
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Advise the Processor Observation Block to generate trace messages for the complete instruction flow and
for the task switches.

Filter settings

gB::Break.Set = @
address [ expression
task.config(magic) - [zl [T HL
type options implementation
~) Program [[ Exclude emporary
") ReadWrite ] | DISable BT —
—Bead [T D1SableHIT
O default [ || | [ ¥ advanced |
[ Ok ] [ Add ] [ Delete ] [ Cancel ]

Since the serial off-chip trace provides imprecise timestamps Timestamp Messages have to be enabled for
any run-time measurement.

MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as
; trace source

MCDS.TimeStamp ON ; enable Timestamp Messages

CLOCK.ON

; default setting since 2015-01
Trace.STATistic.InterruptIsFunction
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Numerical Nesting Analysis for all Software

Statistics Items

Trace.STATistic.Func Nesting function run-time analysis

- numeric display

Cov  Window Help

& Perf Configuration...

E Perf List

E| Perf List Dynamic
Distribution
Duration Ato B

Distance trace records

-

£ Show Mumerical

Show as Tree k
E Show Detailed Tree

#uef Show as Timing

- v ¥

Reset
= {F] Show Mesting
= | B:Trace STATistic. FUNC = ==
(& setup...| iii Groups... | 2 Config...| ¥ Goto... || =] Detailed || ] Nesting || = Chart |
survey funcs: 27. total: 52.534ms
range [total min max avr count intern® [1% |
(root) 52.534ms - 52.534ms 52.534ms - 0.000% o~
main | 52.534ms 52.534ms | 52.534ms 1.(0/1) | 0.283% 1« [
func2 13.040us 2.140us 2.180us 2.173us 6. 0.019% |+
funcl 4.600us 0.220us 0.240us 0.230us 20. 0.008% |+ A
func2a 1.820us 1.820us 1.820us 1.820us 1. 0.003% |+ 3
funclc 0.200us 0.200us 0.200us 0.200us 1. <0.001% |+
funcZb 1.100us 1.100us 1.100us 1.100us 1. 0.001% |+
func2c 1.620us 1.620us 1.620us 1.620us 1. 0.003% |+
funcd 0.400us 0.400us 0.400us 0.400us 1. <0.001% |+
func3 0.100us 0.100us 0.100us 0.100us 1. <0.001% |+
funcs 0.220us 0.220us 0.220us 0.220us 1. <0.001% |+
funch 0.460us 0.460us 0.460us 0.460us 1. <0.001% |+
func? 0.400us 0.400us 0.400us 0.400us 1. <0.001% |+
funcs 3.480us 3.480us 3.480us 3.480us 1. 0.006% |+ -
Sl —— L i
funcs: 92. total: 4.203ms intr: 20.665ms
funcs: 45. total: 44.918ms dintr: 651.830us 31 problems 18 workarounds
survey

funcs: <number> number of functions in the trace

total: <time> total measurement time

intr: <time> total time in interrupt service routines
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survey (issue indication)

stopped: <time> The analyzed trace recording contains program stops. <time>
indicates the total time the program execution was stopped.

<number> problems The nested analysis contains problems. Please contact
support@Ilauterbach.com.

<number> workarounds The nested analysis contains issues, but TRACES32 found solutions
for them. It is recommended to perform a sanity check on the
proposed solutions.

stack overflow at The nested analysis exceeds the nesting level 200. It is highly likely
<record> that the function exit for an often called function is missing. The
command Trace.STATistic.TREE can help you to identify the
function. If you need further help please contact
support@Ilauterbach.com.

stack underflow at The nested analysis exceeds the nesting level 200. It is highly likely
<record> that the function entry for an often executed function is missing. The
command Trace.STATistic.TREE can help you to identify the
function. If you need further help please contact
support@Ilauterbach.com.
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= | B:Trace STATistic. FUNC = ==
(& setup...| iii Groups... | 2 Config...| ¥ Goto... || =] Detailed || ] Nesting || = Chart |
funcs: 27. total: 52.534ms
range [total min max avr count intern® [1% |
(root) 52.534ms - 52.534ms 52.534ms - 0.000% o~
main | 52.534ms - 52.534ms | 52.534ms 1.(0/1) | 0.283% 1« [
func2 13.040us 2.140us 2.180us 2.173us 6. 0.019% |+
funcl 4.600us 0.220us 0.240us 0.230us 20. 0.008% |+ A
func2a 1.820us 1.820us 1.820us 1.820us 1. 0.003% |+ 3
funclc 0.200us 0.200us 0.200us 0.200us 1. <0.001% |+
funcZb 1.100us 1.100us 1.100us 1.100us 1. 0.001% |+
func2c 1.620us 1.620us 1.620us 1.620us 1. 0.003% |+
funcd 0.400us 0.400us 0.400us 0.400us 1. <0.001% |+
func3 0.100us 0.100us 0.100us 0.100us 1. <0.001% |+
funcs 0.220us 0.220us 0.220us 0.220us 1. <0.001% |+
funch 0.460us 0.460us 0.460us 0.460us 1. <0.001% |+
func? 0.400us 0.400us 0.400us 0.400us 1. <0.001% |+
funcs 3.480us 3.480us 3.480us 3.480us 1. 0.006% |+ -
Sl —— L i
columns
range (NAME) function name, sorted by their recording order as default
. HLL function
funcé
. (root)

irnnti

The function nesting is regarded as tree, root is the root of the function nesting.
. Interrupt (branch to an address of an interrupt vector)

— __text_inttabld_intvec_002
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= | B:Trace STATistic. FUNC = ==
(& setup...| iii Groups... | 2 Config...| ¥ Goto... || =] Detailed || ] Nesting || = Chart |
funcs: 27. total: 52.534ms
range [total min max avr count intern® [1% |
(root) 52.534ms - 52.534ms 52.534ms - 0.000% o~
main 52.534ms - 52.534ms 52.534ms 1.(0/1) 0.283% « [
func2 13.040us 2.140us 2.180us 2.173us 6. 0.019% |+
funcl 4.600us 0.220us 0.240us 0.230us 20. 0.008% |+ A
func2a 1.820us 1.820us 1.820us 1.820us 1. 0.003% |+ 3
funclc 0.200us 0.200us 0.200us 0.200us 1. <0.001% |+
funcZb 1.100us 1.100us 1.100us 1.100us 1. 0.001% |+
func2c 1.620us 1.620us 1.620us 1.620us 1. 0.003% |+
funcd 0.400us 0.400us 0.400us 0.400us 1. <0.001% |+
func3 0.100us 0.100us 0.100us 0.100us 1. <0.001% |+
funcs 0.220us 0.220us 0.220us 0.220us 1. <0.001% |+
funch 0.460us 0.460us 0.460us 0.460us 1. <0.001% |+
func? 0.400us 0.400us 0.400us 0.400us 1. <0.001% |+
funcs 3.480us 3.480us 3.480us 3.480us 1. 0.006% |+ -
b

columns (cont.)

total total time within the function

min shortest time between function entry and exit, time spent in interrupt
service routines is excluded
No min time is displayed if a function exit was never executed.

max longest time between function entry and exit, time spent in interrupt
service routines is excluded

avr average time between function entry and exit, time spent in interrupt
service routines is excluded
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= | B:Trace STATistic. FUNC = ==
(& setup...| iii Groups... | 2 Config...| ¥ Goto... || =] Detailed || ] Nesting || = Chart |
funcs: 27. total: 52.534ms
range [total min max avr count intern® [1% |
(root) 52.534ms - 52.534ms 52.534ms - 0.000% o~
main 52.534ms - 52.534ms 52.534ms .(0/1) 0.283% « [
func2 13.040us 2.140us 2.180us 2.173us 6. 0.019% |+
funcl 4.600us 0.220us 0.240us 0.230us 20. 0.008% |+ A
func2a 1.820us 1.820us 1.820us 1.820us 1. 0.003% |+ 3
funclc 0.200us 0.200us 0.200us 0.200us 1. <0.001% |+
funcZb 1.100us 1.100us 1.100us 1.100us 1. 0.001% |+
func2c 1.620us 1.620us 1.620us 1.620us 1. 0.003% |+
funcd 0.400us 0.400us 0.400us 0.400us 1. <0.001% |+
func3 0.100us 0.100us 0.100us 0.100us 1. <0.001% |+
funcs 0.220us 0.220us 0.220us 0.220us 1. <0.001% |+
funch 0.460us 0.460us 0.460us 0.460us 1. <0.001% |+
func? 0.400us 0.400us 0.400us 0.400us 1. <0.001% |+
funcs 3.480us 3.480us 3.480us 3.480us 1. 0.006% |+ -
Sl —— L i
columns (cont.)
count number of times within the function

If function entries or exits are missing, this is displayed in the following format:

<times within the function >. (<number of missing function entries>/<number of missing function exits>).

3671. (0/1)

Interpretation examples:

1. 2. (2/0): 2 times within the function, 2 function entries missing.
2. 4. (0/3): 4 times within the function, 3 function exits missing.
3. 11. (1/1): 11 times within the function, 1 function entry and 1 function exit is missing.

If the number of missing function entries or exits is higher the 1 the analysis
performed by the command Trace.STATistic.Func might fail due to nesting
problems. A detailed view to the trace contents is recommended.

columns (cont.)

intern% ratio of time within the function without subfunctions, TRAP
(InternalRatio, handlers, interrupts
InternalBAR.LOG)
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Pushing the Config... button allows to display additional columns

-

£| B:Trace.STATistic, FUNC =Ei el
(& setup...[ iii Groups... | 2 Config...|[ [ Goto... || =] Detailed || ] Nesting || = chart |
funcs: 27. total: 52.534ms
range [total min max avr count intern® [1% 2%
(root) 52.534ms - 52.534ms 52.534ms - 0.000% o
main 52.534ms - 52.534ms 52.534ms 1.(0/1) 0.283% [+
func2 | 13.040us 2.140us 2.180us 2.173us 6. 0.019% |+ E
funcl 4.600us 0.220us 0.240us 0.230us 20. 0.008% |+ F
funcZa 1.820us 1.820us 1.820us 1.820us 1. 0.003% |+
11zum:lg 0.200us 0.200us 0.200us 0.200us 1. <0.001% |+
unc2
func2c iR Statistic Config o &[]
;:22; Sort Sort visible available selected
funcs @ OFF @ Global NAME - Total %
< R P TASK MIN ’
: Nesting ~) Window TotalRatio MAX
L) GROUP Sort core TotalBAR.LOG AVeRage
) Address @ CoreTogether TotalBAR.LIN Count
© sYmbol © Cores e E InternalRatio
#ailulie #EEEs IAVeRage InternalBAR.LOG
) InternalRatio MIN
) TotalRatio IMAX
) . InternalBAR.LTY
() Ratio External
) Count EAVeRage
= EMIN
: TotéIMAX EMAX
(U RatioMAX ExternallNTR _ ~
[l Al windows

columns (cont.) - times only in function

Internal total time between function entry and exit without called sub-functions,
TRAP handlers, interrupt service routines

IAVeRage average time between function entry and exit without called sub-
functions, TRAP handlers, interrupt service routines

IMIN shortest time between function entry and exit without called sub-
functions, TRAP handlers, interrupt service routines

IMAX longest time spent in the function between function entry and exit without
called sub-functions, TRAP handlers, interrupt service routines

InternalRatio <Internal time of function>/<Total measurement time> as a numeric
value.

InternalBAR <Internal time of function>/<Total measurement time> graphically.
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columns (cont.) - times in sub-functions and TRAP handlers

External total time spent within called sub-functions/TRAP handlers
EAVeRage average time spent within called sub-functions/TRAP handlers
EMIN shortest time spent within called sub-functions/TRAP handlers
EMAX longest time spent within called sub-functions/TRAP handlers

columns (cont.) - interrupt times

ExternalINTR total time the function was interrupted
ExternalINTRMAX max. time one function pass was interrupted
INTRCount number of interrupts that occurred during the function run-time
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The following graphic give an overview how times are calculated:

——  Start of measurement

N . - Entry to funci

-]

- —— Exit of funci

-T- Entry to func1
i|: func2
-
o
c
=
=
b -
o —
o c ° =
= =] c 8
Z - 2 s
= o
g = ks © TRAP1
8 € I I
* [ ° ©
w = [ [
w
I func3
interrupt 1

Exit of func1i

— Entry to funci

- i —— Exit of funci

——  End of measurement
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Additional Statistics Iltems for OS

Function per Task

= | BuTrace STATistic. FUNC
(& setup.... | i Groups... |88 Config...| A Goto... |[E] Detailed Nesting | % Chart |
funcs: 54. total: 44.180ms intr: 545.005us
range total min max avr count intern®% [1% 2% |
{root) 19.962ms - 19.962ms | 19.962ms - 45133 | —
0s_Entry_Low0 21.700us 5.420us 5.430us 5.425us 4, 0.001% |«
0s_TerminateTask 20.980us 5.240us 5.250us 5.245us 4. 0.015%
0s_longjmp 14.280us 0.080us 3. 200us 1.190us 12. 0.032% +
(root) 17.986ms - 17.986ms | 17.986ms - 38.222%
0s_Entry_HighD 1.099ms | 274.770us | 274.810us | 274.780us 4. 0.011% |«
SUP_CYCLIC 886.240us | 221.560us | 221.560us | 221.560us 4. 0.117% +
SUP_SpiTransmit 972.880us | 18.550us | 157.130us | ©0.805us 16. 0.006% «
Spi_SyncTransmit 969, 840us | 18.300us | 157.000us | 60.615us 16. 0.289% |«
Spi_lSyncStartJob 841.800us | 13.610us | 14.780us | 14.030us 60. 0.636% +
Spi_THwSetJobConf1 72.000us 1.200us 1.200us 1.200us 60. 0.162%
Spi_lSyncStartChanne 488.720us 7.920us §.700us &.145us 60. 0.262% « E
Spi_THwSetChannelConfig 54.000us 0. 900us 0. 900us 0.900us 60. 0.122% +
S 'i,EIJS ncTransmitl6BitData 318. 880us 5.250us 5.680us 5.315us 60. 0.721% |«
SUP_HandlewatchdogErrorCounterFlag 4.160us 1.040us 1.040us 1.040us 4. 0.009% «
5SUP_Handlewat chdogKey: J 200.040us | 50.010us | 50.010us | 50.010us 4. 0.006% + -
4 1 +

. HLL function
SUP_SpiTransmit

HLL function “SUP_SpiTransmit” running in task “High0”

. Root of call tree for task “High0”

(root):

I Trace.STATistic.Func /TASK <task_magic> | <task_id> | <task_name>

Trace.STATistic.Func /TASK "HighO"

£ | B::Trace.STATistic.Func /TASK "High0” = =R |
& setup... || i Groups.. ][22 config...]| R Goto... |[=] Detailed || & nesting || == chart |
funcs: 18. total: 18.974ms
range [total min max avr count intern% 1% 2%
(root) 18.974ms - 18.974ms 18.974ms - G4 2075 | ee—
0Os_Entry_Highl 1.099ms | 274.670us | 274.780us | 274.748us 4. 0.026% [+
SUP_CYCLIC | 886, 240us | 221.560us | 221.560us | 221, 560us 4. 0.272%
SUP_SpiTransmit | 972.770us | 18&.480us | 157.130us | 6&0.798us 16. 0.016% [+
Spi_SyncTransmit | 969. 730us 18.230us | 157.000us 60. 608us 16. 0.675% [+
Spi_lSyncStartlob | 841.650us | 13.610us | 14.780us | 14.028us 60. 1. 481% |
Spi_lHwSetJobConfi 72.000us 1.200us 1.200us 1.200us 60. 0.379% |+
Spi_l1SyncStartChanneT | 488. 630us 7.920us 8. 700us 8.144us 60. 0.610% |+
Sglﬂ‘,'l HwSetChannelConfig | 54.000us 0.900us 0.900us 0. 900us 60. 0.284% |+
Spi_lSyncTransmitl6BitData | 318.790us 5.240us 5.680us 5.313us 60. 1. 6805 |m—
5SUP_HandlewatchdogErrorCounterFlag 4.160us 1.040us 1.040us 1.040us 4. 0.021% |+
SUP_HandlewatchdogKey | 200.040us | 50.010us | 50.010us | 50.010us 4 0.015% |+
SUP_CalculateParitylébit 1.320us 0.330us 0.330us 0. 330us 4 0.006% [+
SUP_SwitchStateByOperationMode 1.760us 0.440us 0.440us 0. 440us 4. 0.009% |+
SUP_setvstate | 183.210us | 45.720us | 45.830us | 45.803us 4. 0.026% +
Spi_SetupEB | 29.720us 3.640us 3.790us 3.715us 8 0.156% [+
Os_TerminateTask [ 24.460us 6.110us 6.120us 6.115us 4. 0.032% |+
0s_longjmp | 18.360us 0.080us 4.270us 1.530us 12. 0.096% |+
J < I 3
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Interrupt Functions

Interrupt are assigned to the @interrupt task.

£ | BrTrace STATistic. FUNC (=% ECR =<=|
(& setup... [ 3 Groups... (22 Config...|[ 4 Goto... ||| Detailed | ] Nesting || = Chart
funcs: 45. total: 44.060ms intr: 375.635us
range [total min max avr count. intern®% 1% !
(root) 0. 000us - - 0. 000us - 0. 000% -
— __text_inttab0_intvec_002 375. 635us 6.420us 17.935us 8.537us 44.(0/2) 0.007% |+
0Os_ISRwrapper 372.115us 6. 340us 17.855us 8.457us 44.(0/2) 0.261% [+
0s_Entry_MillisecondISRO 213.340us 3.710us | 10.490us 4.849%us 44. 0.037% |+
0s_IncrementCounter 196.970us 3.330us | 10.110us 4.477us 44, 0.135% [« H
0Os_IsCountervalid 12.760us 0.290us 0.290us 0.290us 44. 0.028% |+
0s_IncrementCounter_MillisecondCounter( 124.650us 1.700us 8.480us 2.833us 44. 0.175% [+
0s_PerformEpP 47.400us 5.310us 6.540us 5.925us 8. 0.059% [«
Os_ActivateTaskKL 21.120us 2.640us 2.640us 2.640us 8. 0.047% |+
0s_Dispatch 43.695us 4.759%us 6.165us 5.462us 8.(0/2) 0.063% |+
Os_setjmp 15. 680us 1.310us 2.610us 1.960us 8. 0.035% [« T
< i
The unknown Task
£ | B:Trace STATistic.FUNC =N R
(& Setup... || 5 Groups... |28 config...| R Goto... |[E] Detailed|| F] Mesting || =4 chart |
funcs: 54. total: 44.180ms intr: 545.005us
range [total min max avr count intern¥% 1% 2% i
[ HandTeWatchdogErrorCounterFlag 1.040us 1.040us 1.040us 1.040us 1. 0.002% [« -
SUP_Handlewat chdogKey: 50.010us | 50.010us | 50.010us | 50.010us 1. 0.001% |+
SUP_SpiTransmit 86.090us | 18.550us | 48.950us | 28.697us 3. 0.001% +
Spi_SyncTransmit 85.460us | 18.300us | 48.820us | 28.487us 3. 0.034% [«
Spi_lSyncStartJob 70.230us | 13.840us | 14.180us | 14.046us 5. 0.052% |+
Spi_THwSetJobConf1 6.000us 1.200us 1.200us 1.200us 5. 0.013% |+ 1
Spi_lSyncStartChanne 40.930us 7.980us 8.340us §.186us 5. 0.022% |+ L
Sq‘i_'IHwSetChanne'ICunﬁg 4.500us 0.900us 0. 900us 0. 900us 5. 0.010% |+
Spi_lSyncTransmitl6BitData 26.480us 5.250us 5.330us 5.296us 5. 0.059% |+
SUP_CalculateParityl6bit 0. 330us 0.330us 0.330us 0. 330us 1. <0.001% |+
SUP_SwitchStateByOperationMode 0. 440us 0.440us 0.440us 0. 440us 1. <0.001% |+
SUP_setvstate 45.830us | 45.830us | 45.830us | 45.830us 1. 0.002% +
Spi_SetupEB 7.430us 3.640us 3.790us 3.715us 2. 0.016% [+
Os_TerminateTask | 6.110us 6.110us 6.110us 6.110us 1. 0.003% |+ i
¢ m r

All function recorded before the first task switch record are assigned to the unknown task.
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£ | B::Trace STATisticFUNC = |
& setup... || 1 Groups. (32 Config...|| R Goto... |[=] Detailed | & nesting || == chart |
funcs: 56. total: 44.239ms intr: 544, 815us

range [total taskcount |etask etaskmax  |min max avr count intern% [1% i

(root) 19.962ms 5 15.988ms 15.988ms - 19.962ms 19.962ms - A5 07 4% | m—
Os_Entry_Low( 21.790us - - - 5.420us 5.470us 5.448us 4. 0.001% +
0s_TerminateTask 21.070us - - - 5.240us 5.290us 5.268us 4. 0.015% «
0s_longjmp 14.280us - - - 0.080us 3. 200us 1.190us 12. 0.032% «

(root) 15.857ms 4. 15.103ms 15.103ms - 15.857ms 15.857ms - 33. 342% | —

Os_Entry_HighO 1.107ms - - - 274.770us | 281.770us | 276.653us 4, 0.011% |« =

SUP_CYCLIC 886.770us - - - 221.560us | 222.090us | 221.693us 4. 0.117% « E
SUP_SpiTransmit 973.210us - - - 18.550us | 157.400us 60. 826us 16. 0.006% +
Spi_SyncTransmit 970.170us - - - 18.300us | 157.270us | ©0.636us 16. 0.290% «

Spi_lSyncStartlob 841.710us - - - 13.610us | 14.780us | 14.028us 60. 0.635% « =

4

columns - task/thread related information

TASKCount number of tasks that interrupt the function
ExternalTASK total time in other tasks
ExternalTASKMAX max. time 1 function pass was interrupted by a task
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I Start of measurement

First task switch recorded to trace
First entry to TASK1 —

- ~|: Entry to func1 in TASK1

func2 in TASK1

TASK2
T func2 in TASK1
¥
7 T T
ﬁ c% v T - func3 in TASK1
e gL 2] 8] ¢
b ® = F|l ®
5 5 21 21 3
5 5 0 sl ¢ TRAP1 in TASK1
Y= T = = :
o o - - o
Z ® ° o ©
= g 8 8 :§
g g I ° 2 func4 in TASK1
= w - -
1 TASK3
:I: func4 in TASK1

:I: :|: interrupt1 in TASK1

4 —— Exit of func1 in TASK1

— — Entry to func1 in TASK1
—_ — Exit of func1 in TASK1

Last exit of TASK1 __
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More Nesting Analysis Commands

Trace.Chart.Func

Cov RTA_OS_ORTI Window
| & Pert Configuration...
| E Perf List

E| Perf List Dynamic

Function Runtime

Distribution
Duration Ato B

Distance trace records

-

- v ¥

Nesting function run-time analysis
- graphical display

E Show Numerical
E Show as Tree
E Show Detailed Tree

Show as Timing

{F Show Mesting

Look and Feel (No OS)

% B:Trace. CHART.FUNC

(& setup...|[ 1ii Groups... (38 Config...] 13 Goto... |[ #3Find... |[ 4» 1n |[»4 Out)[M Full]

.000us
i

1.000us 2.000us 3.000us
| | | | | |

range
(root) 4

main iy

func2 i
funcl i
func2afy|
funclchy|
funcZbiy|
func2chy|

Look and Feel (OS)
% B:Trace CHART.FUNC [r= |- ]
(& setup...|[ 1ii Groups... |[28 Config...][ 13 Goto... |[ #4Find... |[ 4» In |[»4 Out)[M Full]
40ms -21.135ms -21.130ms -21.125ms -21.120ms

Sp1_SyncTransmt
Spi_lsyncStartlob

Spi_lHwSet JobConfi
spi_lsyncStartChanne
Sﬁ:'i_'leSetChanne'IConf'ig
Spi_lSyncTransmitl6BitData
SUP_HandleWatchdogErrorCounterFlag
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Trace.STATistic.TREE

- tree display

Cov Window Help

& Perf Configuration...
£ Perf List
E| Perf List Dynamic

O Perf OFf

Distribution
Duration Ato B

Distance trace records

Function Runtime 7 Prepare

5 Show Numerical

3
3
4 E Show Detailed Tree

Reset

#uf Show as Timing

Look and Feel (No OS)

Nesting function run-time analysis

= | B::Trace STATistic. TREE
& Semp...]@(;mupsm ][== Conﬁg.--][ 3 Goto... ][E DEta\led][Eﬂ Nesting ]@ Chart ]
uncs: 35. total: 52.534ms
tree ‘total |min |max avr count intern% (1%
= (root) 52.534ms - 52.534ms 52.534ms - . 000% ~
S main 52.534ms - 52.534ms | 52.534ms 1.(0/1) | 0.283% [« |
= funcz 2.140us 2.140us 2.140us 2.140us 1. 0.003% [+
. funcl 0.460us 0.220us 0.240us 0.230us 2 <0.001% [+
—& func2a 1.820us 1.820us 1.820us 1.820us 1 0.003% [+
. funclc 0. 200us 0.200us 0.200us 0. 200us 1 <0.001% [+
—= funczb 1.100us 1.100us 1.100us 1.100us 1 0.001% |+
. funcl 0. 240us 0.240us 0.240us 0. 240us 1 <0.001% |+ £
— - func2c 1.620us 1.620us 1.620us 1.620us 1 0.003% [+
— « func4 0. 400us 0.400us 0.400us 0. 400us 1 <0.001% [+
— = func3 0.100us 0.100us 0.100us 0.100us 1 <0.001% |+
— « funch 0.220us 0.220us 0.220us 0.220us 1 <0, 001% [+
— » funcé 0.460us 0.460us 0.460us 0.460us 1 <0.001% [+
— = func? 0.400us 0.400us 0.400us 0.400us 1 <0.001% |+
— « func8 3.480us 3.480us 3.480us 3.480us 1 0.006% +
—& func9 2.240us 2.240us 2.240us 2.240us 1 0.002% |+
. funcl 0.920us 0.220us 0.240us 0. 230us 4 0.001% |+
— « funcl0 8.780us &.780us 8.780us 8.780us 1 0.016% +
— - funcll 0.580us 0.580us 0.580us 0.580us 1 0.001% [+
—= funcl3 1.300us 1.300us 1.300us 1.300us 1 <0.001% |+
= funcl3 0. 940us 0.940us 0.940us 0. 940us 1 <0.001% [+
= funcl3 0.620us 0.620us 0.620us 0.620us 1 <0.001% |+ -
4 i | 3

©1989-2024 Lauterbach

Training AURIX Tracing

244



Look and Feel (OS)

| BuTrace.STATistic. TREE

]
8

[ﬁ Setup...][iiGraupE‘.‘ ][==

Conﬁg..-][ 13 Goto...

|[=] Detailed | ] Nesting || = chart
funcs: 50.

i

total: 43.983ms dintr: 386.334us

range [tree total min max avr count. intern®% 1% !

Os_Entry_HighO -5 0s_Entry_High0 1.106ms | 274.770us | 281.770us | 276.520us 4. 0.011% [« -
SUP_CYCLIC = SUP_CYCLIC 886.240us | 221.560us | 221.560us | 221.560us 4. 0.117% [«
SUP_SpiTransmit f—E suP_spiTransmit 628.520us | 157.130us | 157.130us | 157.130us 4. 0.001% [«
Spi_SyncTransmit —E Spi_syncTransmit 628.000us | 157.000us | 157.000us | 157.000us 4. 0.152% [«
Spi_lsyncstartlob = Spi_lsyncStartJob 560.880us | 13.610us | 14.780us | 14.022us 40. 0.427% |+
Spi_THwSetJobConfi I: Spi_lHwsetJobCon. | 48.000us 1.200us 1.200us 1.200us 40. 0.109% |+
Sp1 1SyncStartChanne = Spi_lSyncStartCh. | 325.000us 7.920us 8.700us 8.125us 40. 0.172% |+
i_THwSetChannelConfig I: Spi_lHwsetChan. | 36.000us 0.900us 0.900us 0.900us 40. 0.081% |+
SyncTransmit16BitData Spi_lsyncTrans.. | 212.960us 5.270us 5.680us 5.324us 40. 0.484% |+
SUP_| Hand] EWat[ dogErrorCounterFlag — - SuP_| Hand] eWat( dogErro.. 4.160us 1.040us 1.040us 1.040us 4. 0.009% [+

SUP_Hand1eWat chdogKey {—E sUP_Hand1ewat chdogKey 200.040us | 50.010us | 50.010us | 50.010us 4. 0.006% [+ =
SUP_SpiTransmit £ SUP_spiTransmit 195.800us | 48.950us | 48.950us | 48.950us 4. 0.001% [«
Spi_SyncTransmit —E Spi_syncTransmit 195.280us | 48.820us | 48.820us | 48.820us 4. 0.062% [«
Spi_lsyncstartlob - Spi_lsyncStartJob | 167.760us | 13.840us | 14.070us | 13.980us 12. 0.126% [+
Spi_THwSetJobConfi I: Spi_lHwsetJobC.. | 14.400us 1.200us 1.200us 1.200us 12. 0.032% |+
Spi_lSyncstartChanne = Spi_lSyncStart.. | 97.720us 7.980us 8.340us 8.143us 12. 0.053% [+
Sﬁn _THwSetChannelConfig I: Spi_lHwsetCh. | 10.800us 0.900us 0.900us 0.900us 12. 0.024% |«
Spi_lSyncTransmit16BitData i_1SyncTra. 63.600us 5.280us 5.320us 5.300us 12. 0.144% [«
SUP_CalculateParityl6bit - SupP_cal (uﬁ’atepamtyl 1.320us 0.330us 0.330us 0.330us 4. 0.003% |+

SUP_SwitchStateByOperationMode — . SUP_SwitchStateByOpera.. 1.760us 0.440us 0.440us 0.440us 4. 0. 004% |+ A

It is also possible to get a task/process-specific tree.

Trace.STATistic.TREE /TASK "HighO"
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Trace.STATistic.LINKage <address>

Look and Feel (No OS)

Nesting function run-time analysis
- linkage analysis

£ | BuTrace.STATistic FUNC = -E ]
(& setup...[ iii Groups... | 2 Config...| [ Goto... || =] Detailed | ] Nesting || = Chart |
funcs: 27. total: 52.534ms
range [total avr count [intern® [1% |
(root) 52.534ms 52.534ms 52.534ms P
mhtaskc \main 52.534ms | 52.534ms El |
] .180us 2.173us =
1.820us
0.200us

1.100us
1.620us

‘ Bookmark Max

E Parents

E Children
E Duration
E Distance

here... L4

£ | B::Trace.STAT.LINKage P:0x70000B12

(& setup...[ iii Groups... | 2 Config...|[ [ Goto... || =] Detailed | ] Nesting || = Chart |

< m ]

funcs: 4. total:  4.600us
range [total min max |lavr |count
m\taskc\FuncZ 2.760us 0.220us 0.240us 0.230us 12. -
ko' func2b 0.240us 0.240us 0.240us 0.240us 1.
o' func9 0.920us 0.220us 0.240us 0.230us 4.
askc' funca? 0. 680us 0.220us 0.240us 0.227us 3.
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Look and Feel (OS)

(48 Setup... || i Groups... |28 config...|| R Goto... |[E] Detalled][ LJ Nesung]@ Chart |

total: 43.983ms intr: 386.334us

|avr |count

range [total
(root)@Lowl 2 -
\WAPP' \a‘m 05 Entry_Low0a owl . 5.420us
230us

0.080us

274.770us

coooooiofe!
=]
(=]
o
Ed

011% [+ H
221.560us 117% |«
18.550us +
18.300us 291% |+
13610us I Goto Max 639% ¢

1.200us g Bookmark Max 163% |+ *

4 m 7' 3
Parents !

Children
Duration
£ | Distance

here... r

£ | BriTrace.STAT.LINKage P:0xB0005B0E =&
(& setup...[ iii Groups... | 2 Config...| [ Goto... |[=| Detailed || ] Nesting || = Chart |
uncs: 2. total: 51.020us 25 problems 18 workarounds
range [total min max |lavr |count [total¥% [1% 2%
1210\ 0s_Entry_Low0 [ 26.230us 5.240us 5.250us 5.246us 5. 51.411% |e—
in'\0s_Entry_HighO | 24.790us 6.110us 6.460us 6.198us 4. 48, 5E8Y | m—
< m ] 3
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Nesting Function Run-Time Analysis for SMP

It is recommended to reduce the trace information generated by MCDS to the required minimum.

. To make best use of the available trace memory.

Optimum MCDS Configuration (OS)

Connect the cores of interest to the trace multiplexer

Since the serial off-chip trace provides imprecise timestamps Timestamp Messages have to be enabled for

any run-time measurement.

& vcos B
MCDS SOURCE
) OFF CpuMux0 CpuMux1 SPB SRI
@ ON [¥] Program 7| Program [7] ReadAddr 1 2
“| ReadAddr ReadAddr ReadData [LIReadAddr [ ReadAddr
| WriteAddr WriteAddr WriteAddr |ReadData ReadData
[CwriteData | | []writeData | | [C] WriteData | WriteAddr | WriteAddr
FTMode PTMode [Tl writeData [Tl writeData
I
[W] IFIowTrace 'I IFIowTrace 'I SULE SLAVE
S Core T ceuiem v || [cPuo  ~
ITriCoreU 'I ITriCorel 'I
TraceBuffer PortSIZE
ARRAY UpperGAP 1lLane
@ TCM 0.B FPortSPEED
= XTM SIFE 2500Mbps
TimeStamp
e 1.0MB
3 LowerGAP
@ ON
0.B
MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as
; trace source
MCDS.SOURCE. Set CpuMuxl.Core TriCorel ; enable TC 1.6.1 CPUl as

MCDS.TimeStamp ON

CLOCK.ON

trace source

enable Timestamp Messages
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TRACE32 PowerView builds up a separate call tree for each task/process.

Trace.STATistic.TREE /TASK "HighO"

Sqi_]HwSetChanne]Config
Spi_lSyncTransmitl6BitData
SUP_HandleWatchdogErrorCounterFlag
SUP_Hand]ewatchdogKey
SUP Sp1Transm1t
Sp1 _SyncTransmit
Spi_lSyncStartlob
Spi_lHwSet JobConfi
Spi_lsyncStartChanne
Sqi_]HwSetChanne]Config
Spi_lsyncTransmitl6BitData
SUP_CalculateParitylébit
SUP_SwitchStateByOperationMode

= | B:Trace STATistic. TREE /TASK "High0" =l &=
(& setup... I_Groups | == config...| R¥ Goto... |[= = Chart |
funcs: 32. total: 9.979ms
range tree
(root) [= (root) ] P
Os_Entry_High0 s_Entry_High0
SUP_CYCLIC SUP_CYCLIC
SUP Sp1Transm1t = SUP Sp1Transm1t
Sp1 _SyncTransmit L Sp1 SyncTransm1t
Spi_lSyncStartlob & Spi_lsyncStartlob
Spi_lHwSet JobConfi t: Spi_lHwSetJobConfig |
Spi_lsyncStartChanne spi_lsyncStartChannel E

t: Spi_lHwSetChannelConfig
Spi_lSyncTransmitl6BitData
= SUP_ Hand]eWatc dogErrorCounterFlag
[—E SUP_HandlewatchdogKey
—-SUP Sp1Transm1t
Spi SyncTransm1t
= 5pi_l5syncStartJob
t: Spi_lHwSetJobConfig
Sp1 15 ncstartChannel
Spi_lHwSetChannelConfig
Spi 1SyncTransm1tlﬁB1tData
- SUP Ca]cuqatepar1ty16b1t
— . SUP_sSwitchStateByOperationMode

In order to hook a function entry/exit into the correct call tree, TRACE32 PowerView needs to know which
task was running when the entry/exit occurred.

The standard way to get information on the current task is to advise the MCDS to generate trace messages
for the instruction flow and the task switches. For details refer to the “OS-Aware Tracing - SMP Systems”
in Training AURIX Tracing, page 178 (training_aurix_trace.pdf).
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In order to do the optimum setting for the nesting analysis advise the Processor Observation Blocks to

generate trace messages for the complete instruction flow and for the task switches.

Filter settings

Set filter for TC1.6.1 CPUO:

a B::Break.5et = @
address [ expression
task.config(magic[0]) - [ETHLL
type options implementation
) Program [[ Exclude [C1Temporary
) ReadWrite [T nOMARK [C] p1sable action
- orsaer
2 DATA
© default [ || | [ ¥ advanced |
[ Ok ] [ Add ] [ Delete ] [ Cancel ]
Set filter for TC1.6.1 CPU1:
il B::Break Set = | 2|3
address [ expression
task.config(magic[1]) - [ETHLL
type options implementation
) Program [T Exclude [CITemporary
© ReadWrite [T nOMARK [C] p1Sable action
: [l p1sableHIT
DATA
[ '] [ ¥ ad\ranced]
[ Ok ] [ Add ] [ Delete ] [ Cancel ]

7

default setting since 2015-01
Trace.STATistic.InterruptIsFunction
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Numerical Nesting Analysis for OS

Statistics Items

Trace.STATistic.Func

& Perf Configuration...
E| Perf List
E| Perf List Dynamic

Function Runtime I

Distribution
Duration Ato B

Distance trace records

M =
¥ | = [ Show as Tree g
3

E Show Detailed Tree
#uef Show as Timing

Nesting function run-time analysis
- numeric display
- core information is discarded except for @ (unknown) and
@ (interrupt)

Reset = .
{F] Show Mesting
£ | B::Trace STATisticFUNC = e |
surve & setup... || £ Groups... |38 Config...|| R Goto... |[=] Detailed|| fE Nesting || = Chart |
y funcs: 58. total: 18.242ms intr: 313.475us
range [total min max avr count intern% [1% 2% |
0s_Chk_IdTe 9.705ms 0.170us 4.999ms. 0.521us 27684, (2/1) [ 17.712% —— .
Os_Entry_Lowl 11. 600us 5. 800us 5.800us 5.800us 2. <0.001% +
0s_TerminateTask 11.320us 5.660us 5.660us 5.660us 2. 0.004% «
0s_longjm 8.740us 0.080us 4.050us 1.457us 6. 0.015% «
(root, 9.982ms - 9.982ms 9.982ms - 0.506% +
0s_PerformeP 23.580us 5.310us 6.480us 5.895us 4. 0.023% «
0s_ActivateTaskKL 10. 560us 2.640us 2.640us 2.640us 4. 0.019% £
0s_Dispatch 19. 858us 4.190us 5.739%us 4.964us 4.(0/2) 0.021% |+
Os_setjmp 7.840us 1.310us 2.610us 1.960us 4, 0.014% «
(root) 9.982ms - 9.982ms 9.982ms - 18.221% | e—
Os_Entry_Low0 10. 840us 5.420us 5.420us 5.420us 2. <0.001% +
0s_TerminateTask 10.480us 5.240us 5.240us 5.240us 2. 0.006% |+
0s_longjmp 7.140us 0.080us 3.200us 1.130us 6. 0.013% |« e
K m *
funcs: 90. total: 18.706ms dintr: 11.929ms 21 problems 131 workarounds
survey

funcs: <number>

number of functions in the trace

total: <time>

total measurement time

intr: <time>

total time in interrupt service routines
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survey (issue indication)

stopped: <time> The analyzed trace recording contains program stops. <time>
indicates the total time the program execution was stopped.

<number> problems The nested analysis contains problems. Please contact
support@Ilauterbach.com.

<number> workarounds The nested analysis contains issues, but TRACES32 found solutions
for them. It is recommended to perform a sanity check on the
proposed solutions.

stack overflow at The nested analysis exceeds the nesting level 200. It is highly likely
<record> that the function exit for an often called function is missing. The
command Trace.STATistic.TREE can help you to identify the
function. If you need further help please contact
support@Ilauterbach.com.

stack underflow at The nested analysis exceeds the nesting level 200. It is highly likely
<record> that the function entry for an often executed function is missing. The
command Trace.STATistic.TREE can help you to identify the
function. If you need further help please contact
support@Ilauterbach.com.
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| Bi:Trace STATistic. FUNC =N E=R===
{W Setup..-“ 1k Groups... H:: Cnnﬁg.--H 1 Goto... HE Detailed“ iEl Neshng] = Chart 1
funcs: 58. total: 18.242ms intr: 313.475us
range [total min max avr count intern® [1% 2% |
0s_Chk_1dTe 9.705ms 0.170us 4,999ms 0.521us 27684, (2/1) [ 17.712% | .
Os_Entry_Lowl 11.600us 5.800us 5. 800us 5.800us 2. <0.001% |«
Os_TerminateTask 11.320us 5. 660us 5. 660us 5.660us 2. 0.004%
0s_longjmj 8.740us 0.080us 4.050us 1.457us 6. 0.015%
(root 9.982ms - 9.982ms 9.982ms - 0.506% «
0s_Performep 23.580us 5.310us 6.480us 5.895us ale 0.023% +
0s_ActivateTaskKL 10. 560us 2.640us 2.640us 2.640us 4. 0.019% =
0s_Dispatch 19. 858us 4.190us 5.73%us 4.964us 4.(0/2) 0.021% |+
Os_setjmp 7.840us 1.310us 2.610us 1.960us 4. 0.014% +
{root) 9. 982ms - 9, 982ms 9, 982ms - 18.221%
0s_Entry_Low0 10. 840us 5.420us 5.420us 5.420us 2. <0.001% |«
0s_TerminateTask 10.480us 5.240us 5. 240us 5.240us 2. 0.006% ¢
0s_longjmp 7.140us 0.080us 3. 200us 1.190us 6. 0.013% -
jEl I S
columns
range (NAME) function name, sorted by their recording order as default
. HLL function

0s_longjmp

HLL function “Os_longjmp” running in task “Low1”
. Root of call tree for task “High0”
(root)!
The function nesting is regarded as tree, “root@ High0” is the root of the call tree for the task
“High0”.
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I Trace.STATistic.Func /TASK <task_magic> | <itask_d> | <task_name>

Please be aware that no core information is provided for tasks and their functions.

Trace.STATistic.Func /TASK "HighO"

= BuTrace STATistic.Fune /TASK "High0” =N E=R===
& setup....| 1 Groups... |38 Config...| A Goto... |[E] Detailed|[ Nestmg [ == chart |
uncs: total: 18.974ms

range [total min max avr count intern¥% [1% 2%

{root) 18.974ms 18.974ms | 18.974ms G4, 207% | —
0Os_Entry_HighQ 1.099ms | 274.670us | 274.780us | 274.748us 4. 0.026% +
APPLSUPSUP_CYCLIC | 886.240us | 221.560us | 221.560us | 221.560us 4. 0.272% [+
p SUP_SpﬁTransmit 972.770us 18.480us | 157.130us 60.798us 16. 0.016% [+
Spi_syncTransmit | 969.730us | 18.230us | 157.000us | 60.608us 16. 0.675%

Spi_lsyncStartlob | 841.650us | 13.610us | 14.780us | 14.028us 60. 1. 481% |m—
Spi_THwSetJobConfi 72.000us 1.200us 1.200us 1.200us 60. 0.379% |+
spi_lsyncstartChannel | 488.630us 7.920us 8.700us 8.144us 60. 0.610% |+
P\ ¢ Spi_lHwSetChannelConfig | 54.000us 0.900us 0.900us 0. 900us 60. 0.284% |«
Sp SyncTransmitl6BitData | 318.790us 5.240us 5.680us 5.313us 60. 1. 680% |ee—
suP_| Hand'l EWatc%dogErrorCounterF'\ ag 4.160us 1.040us 1.040us 1.040us 4. 0.021% |+
UP' SUP_HandlewatchdogKey | 200.040us | 50.010us | 50.010us | 50.010us 4. 0.015% [+
> SUP_Cal culateParitylbbit 1.320us 0.330us 0.330us 0. 330us 4. 0.006% |+
2 SUP_: SwwtchstateBWperat'l onMade 1.760us 0.440us 0.440us 0.440us 4. 0.009% |+
PSUP_SetwState | 183.210us | 45.720us | 45.830us | 45.803us 4. 0.026% [+
PP Spw _SetupEB 29.720us 3.640us 3.790us 3.715us 8. 0.156% [+
£10s_ Term nateTask | 24.460us 6.110us 6.120us 6.115us 4. 0.032% +
E 0s. 1ong]mp 18. 360us 0.080us 4.270us 1.530us 12. 0.096% |+
B J 4 1 +
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Interrupt Functions

Interrupt are assigned to the @ (interrupt) task. Core information is provided for the @ (interrupt) task.

= B::Trace STATistic.FUNC =N EoR =
& setup...| i Groups... |[ 58 Config...|[ R4 Goto... |[E] Detailed|| ] Nesting || = Chart
funcs: 58. total: 18.194ms intr: 304.538us

range total min max avr count intern®% 1% |

(root) 0.000us - - 0.000us - . 000% -
—» __text_inttabl_intvec_002 144. 540us 5.760us 16.976us 7.607us 19.(0/2) 002% |+
Os_ISRWrapper 143.210us 5.690us 16.906us 7.537us 19.(0/2) 0.077% |+
Os_Entry_MillisecondISR1 88.330us 3.510us | 10.100us 4.649us 19. 0.015% «

0s_IncrementCounter 79.800us 3.070us 9.660us 4.200us 19. 0.052% + E
0s_IsCountervalid 3.990us 0.210us 0.210us 0.210us 19. 0.007% [+
Os_IncrementCounter_MillisecondCounterl 47.160us 1.420us 7.850us 2.482us 19. 0.055% [+

(root) 0.000us - - 0.000us - 0.000%

—» __text_inttab0_intvec_002 159.998us 6.430us 17.509us 8.88%us 18.(0/2) 0.002% |+
0Os_ISRWrapper 158. 558us 6.350us 17.42%us 8. 80%us 18. (0/2) 0.086% |+
Os_Entry_MillisecondISRO 91.720us 3.710us | 10.49%0us 5.096us 18. 0.012% «
Os_IncrementCounter 85.020us 3.330us | 10.110us 4.723us 18. 0.044% +
0s_IsCountervalid 5.220us 0.290us 0.290us 0.290us 18. 0.009% |+
0s_IncrementCounter_MillisecondCounter0 55.440us 1.700us 8.480us 3.080us 18. 0.058% |+
0s_PerformeP 23.700us 5.310us 6.540us 5.925us 4. 0.024% +
Os_ActivateTaskKL 10. 560us 2.640us 2.640us 2.640us 4. 0.019% |+

0s_Dispatch J 19.858us 4.190us 5.73%us 3.971us 5.(0/2) 0.026% |+ =

] n »

Interrupt (branch to an address of an interrupt vector).

_b.

The unknown Task

__text_inttabl_ intvec_002

All function recorded before the first task switch recorded are assigned to the @ (unknown) task. Core

information is provided for the @ (unknown) task.

£ | B:Trace.STATistic. FUNC

(=[O el

(& setup... || iii Groups... |[38 Config...][ A Goto..;c”E Detailed]uEil Nesting ]@ Chart |

uncs: 58. total: 18.1%ms intr: 304.538us
range [total min max avr count intern® [1% 2
(root) 2.729%ms - 2.729%ms 2.729%ms 4,999, |m— .
(root) 4.017ms - 4.017ms 4.017ms - 0.205% |+
(root) 18.19%ms - 18.19ms | 18.1%ms - 33. 333 | e—
0s_Chk_Idle 3.905ms 0.000us 1.998ms 0.51%us 11160. (0,/2) 7.153% -
4 m [3

Since no trace information is recorded for TC 1.6.1 CPU2 total of (root) @ (unknown):2 is equal to the

complete recording time.
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= | B:Trace STATistic. FUNC [E=n BeR—==
(& setup.... | i Groups... |38 Config...|[ @ Goto... |[E] Detailed || ] Nesting || & chart |
funcs: 58. total: 18.242ms intr: 313.475us
range total min max avr count intern®% 1% LA |
0s_Chk_TdTe 9.705ms 0.170us 4.999ms 0.521us 27684, (2/1) [ 17.712% | —
0s_Entry_Lowl 11.600us 5.800us 5. 800us 5.800us 2. <0.001% «
0s_TerminateTask 11.320us 5.660us 5. 660us 5.660us 2. 0.004% ¢
0s_longjm 8.740us 0.080us 4.050us 1.457us 6. 0.015% +
(rootg 9.982ms - 9.982ms 9.982ms - 0.506% +
0s_Performep 23.580us 5.310us 6.480us 5.895us 4. 0.023% «
0Os_ActivateTaskKL 10. 560us 2.640us 2. 640us 2.640us 4. 0.019% + E
0s_Dispatch 19, 858us 4.190us 5.73%us 4,964us 4,(0/2) 0.021% |«
0s_setjmp 7.840us 1.310us 2.610us 1.960us 4. 0.014% |«
{root) 9.982ms - 9. 982ms 9.982ms - 18.221% ——
0s_Entry_Low0 10.840us 5.420us 5.420us 5.420us 2. <0.001% |«
0s_TerminateTask 10.480us 5.240us 5.240us 5.240us 2. 0.006% ¢
0s_longjmp | 7.140us 0. 080us 3. 200us 1.190us 6. 0.013% + >
« m D
columns (cont.)
total total time within the function
min shortest time between function entry and exit, time spent in interrupt
service routines is excluded
No min time is displayed if a function exit was never executed.
max longest time between function entry and exit, time spent in interrupt
service routines is excluded
avr average time between function entry and exit, time spent in interrupt
service routines is excluded
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£ | B::Trace STATistic.FUNC = |-E -
(& Setup... || i Groups... |38 Config...|| ¥ Goto... ||=] Detailed]| j£] nesting || = chart |
funcs: 58. total: 18.242ms intr: 313.475us

range [total min max avr count intern¥% 1% 2%

Os_Cbk_IdTe 9.705ms 0.170us 4.93%ms 0.521us 27684, (2/1) | 17.712% |—— .
Os_Entry_Lowl! 11. 600us 5.800us 5.800us 5. 800us 2. <0.001% +
Os_TerminateTask 11.320us 5.660us 5.660us 5.660us 2. 0.004% |+
0s_longjm §.740us 0.080us 4.050us 1.457us 6. 0.015% [+
(root 9.982ms - 9.982ms 9.982ms - 0.506% |+
0s_PerformeP 23, 580us 5.310us 6.480us 5.895us 4. 0.023% «

0s_ActivateTaskKL 10. 560us 2.640us 2.640us 2.640us 4. 0.019% [« £
Os_Dispatch 19. 858us 4.190us 5.739us 4. 964us 4.(0/2) 0.021%
0Os_setjmp 7.840us 1.310us 2.610us 1. 960us 4. 0.014% +

(root) 9.982ms - 9.982ms 9.982ms - 18, 221% | —

Os_Entry_Low( 10. 840us 5.420us 5.420us 5.420us 2. <0.001% +
Os_TerminateTask 10.480us 5.240us 5.240us 5.240us 2. 0.006% |+

0s_longjmp 7.140us 0.080us 3.200us 1.190us 6. 0.013% |+ W

14 1 +
columns (cont.)
count number of times within the function

If function entries or exits are missing, this is displayed in the following format:

<times within the function >. (<number of missing function entries>/<number of missing function exits>).

3671. (0/1)

Interpretation examples:

1. 2. (2/0): 2 times within the function, 2 function entries missing
2. 4. (0/3): 4 times within the function, 3 function exits missing
3. 11. (1/1): 11 times within the function, 1 function entry and 1 function exit is missing.

If the number of missing function entries or exits is higher the 1 the analysis
performed by the command Trace.STATistic.Func might fail due to nesting
problems. A detailed view to the trace contents is recommended.

columns (cont.)

intern% ratio of time within the function without subfunctions, TRAP
(InternalRatio, handlers, interrupts
InternalBAR.LOG)
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Pushing the Config... button allows to display additional columns

E| B:Trace.STATistic. FUNC =
(& setup...[ 1ii Groups... | 2 Config...|[ [ Goto... || =] Detailed | ] Nesting || = Chart |
uncs: 58. total: 18.230ms intr: 303.269%us
range [total min max avr count intern® [1%
Os_setjmp 3.150us 0.610us 1.930us 1.050us =E 0.005% |+
Os_Chk_Idle 8.317ms 0. 240us 4.998ms 0.678us 23626. (2/0) | 15.159% |m—
Os_Entry_Highl 9. 980us 4.990us 4.990us 4.990us 2. =0. 001% |+
Os_TerminateTask 9. 500us 4.750us 4.750us 4.750us 2. 0. 005% |+
0s_Tlongjm 6.240us 0.080us 2.7%0us 1.040us 6. 0.011% |+
. (root &.513ms - &.513ms &.513ms - 0.357% |+
Os_setjm|
G 2% Statistc Config fo o e —
OS_EEEEEE:%E?E Sort Sort visible available selected
SSUPESP*?&”SW‘:E © OFF ® Global NAME - Total
pi_SyncTransmi _ ) - TASK MIN
Spi_lsyncStartJob ) Nesting ) Window '
Spi_lHwSetJobConfig . TotalRatio | MAX
= L) GROUP Sort core TotalBAR.LOG | AVeRage
) Address © CoreTogether TotalBAR.LIN | Count
5 symbol © Cores o= Internal InternalRatio
#aiulns i IAVeRage InternalBAR.LOG
*) InternalRatio IMIN |
© TotalRatio MAX
_ . InternalBAR.LIN
) Ratio External
~) Count EAVeRage
= EMIN
: Tot.aIMAX EMAX
(U RatioMAX ExternallNTR ™
[ Al windows

columns (cont.) - times only in function

Internal total time between function entry and exit without called sub-functions,
TRAP handlers, interrupt service routines

IAVeRage average time between function entry and exit without called sub-
functions, TRAP handlers, interrupt service routines

IMIN shortest time between function entry and exit without called sub-
functions, TRAP handlers, interrupt service routines

IMAX longest time spent in the function between function entry and exit without
called sub-functions, TRAP handlers, interrupt service routines

InternalRatio <Internal time of function>/<Total measurement time> as a numeric
value.

InternalBAR <Internal time of function>/<Total measurement time> graphically.
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columns (cont.) - times in sub-functions and TRAP handlers

External total time spent within called sub-functions/TRAP handlers
EAVeRage average time spent within called sub-functions/TRAP handlers
EMIN shortest time spent within called sub-functions/TRAP handlers
EMAX longest time spent within called sub-functions/TRAP handlers

] .

= | BuTrace STATistic. FUNC [= | & |5
|ﬂ Setup...” 1ii Groups... ”II Conﬂg...” I} Goto... ”E Detailed” {E{ Nesting “@ Chart |
funcs: 58. total: 18.230ms intr: 303.26%us 8343 problems 12 workar
range total eintr eintrmax intrcount |min max avr cou g
Sp1_SetupEB 14.560us - - - 3.490us 3.790us 3.640us -
Os_TerminateTask 12.260us - - - 6.110us 6.150us 6.130us
0s_longjmp 9.180us - - - 0.080us 4.270us 1.530us
(root) 4.990ms 38.798us 38.798us 5. - 4.990ms 4.990ms
0s5_Entry_Lowl 5.800us - - - 5. 800us 5.800us 5.800us
0s_TerminateTask 5.660us - - - 5. 660us 5.660us 5.660us
0s_longjmp 4.370us - - - 0. 080us 4.050us 1.457us
0s_Cbk_Idle 4.706ms | 38.798us | 14.728us 5. 0.170us 0.610us 0. 340us
(root) 4.991ms | 43.23%us | 43.23%s 5. - 4.991ms 4.991ms =
Os_Entry_Low0 5.420us - - - 5.420us 5.420us 5.420us
0s_TerminateTask 5.240us - - - 5.240us 5.240us 5.240us -

columns (cont.) - interrupt times

ExternalINTR total time the function was interrupted
ExternalINTRMAX max. time one function pass was interrupted
INTRCount number of interrupts that occurred during the function run-time
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= | B:iTrace STATistic.FUNC

=8 B T

[ﬁ Setup.--][ 1ii Groups... ][== Conﬂg..-][ 3 Goto... ][E Detailed][ il Nesting][_ﬂ Chart ]
i 58.

uncs: total: 18.230ms intr: 303.269us 8343 problems 12 workar|

P 5p1 Sp1_SetupEBT
Os_TerminateTask:
et jmp'\0s_longjm

r0s_Entry_Lowl?®
0s_TerminateTask(

a1n\0s_Entry_Low0@L owC
'\ 0s_TerminateTask L owl

range [total etask etaskmax |taskcount |min max lavr |cou
F 14.560us - - 3.790us 3.640us -
12.260us - - 6. 6.
9.180us - - 4. 1.
4.990ms 3. 539ms 3. 539ms | 4. 4.
5.8&00us - - 5. &00us 5. 5.
5.660us - - - 5. 660us 5. 5.
4.370us - - - 0. 080us 4. 1.
4.706ms 3.53%ms 3.539ms 1. 0.170us 0. 0.
4.991ms | 779.681us | 779.681lus 2. - 4. 4. |;|
5.420us - - - 5.420us 5. 5. —
5.240us - - - 5.240us 5. 5. -
< | n 3

columns - task/thread related information

TASKCount number of tasks that interrupt the function/task
ExternalTASK total time in other tasks
ExternalTASKMAX max. time 1 function/task pass was interrupted by a task

©1989-2024 Lauterbach

Training AURIX Tracing

260



More Nesting Analysis Commands

Trace.Chart.Func

Nesting function run-time analysis
- graphical display

Cov RTA_OS_ORTI Window

| & Pert Configuration...
| B Perf List
E| Perf List Dynamic

Distribution
Duration Ato B

Distance trace records

Look and Feel (OS)

-

E Show Numerical
E Show as Tree
E Show Detailed Tree
Show as Timing k
{F Show Mesting

- v ¥

% B:Trace.Chart.Func

Os_Entry_High0
SUP_SpiTransmit
Spi_SyncTransmit
Spi_lsyncStartlob
SUP_SetVstate
Spi_SetupEB
(root)

[F=3EoR 5
(& setup... IiiGroups... (== config...|[ ¥ Goto... || #3 Find... || 4» In |[»4 Out|[M Full]
2.881ms 2.882ms 2.883ms 2. 884ms 2.885ms 2.886ms
range 4
Os_Chk_IdTe ¥
(root) r I I I I
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Trace.STATistic.TREE Nesting function run-time analysis
- tree display

Cov  Window Help
& Perf Configuration...
E| Perf List
E| Perf List Dynamic

O Perf Off

o
Distribution L4 5 Show Numerical
Duration Ato B L4
Distance trace records L4 Show Detailed Tree

#uf Show as Timing
Show MNesting

Reset

Look and Feel (OS)

= | B:Trace.STATistic. TREE
B setup... || iid Groups... |21 Config...|[ [ Goto... |[E] Detal\ed]['_i Nestmg]L Chart |
funcs: total: 18.878ms intr: 313.556us 16 problems 16 workarounds
range |tree total min max. avr
@Highl (2 ( )] 9.984ms - 9.984ms 9.984ms
_Cbk_ = 0s_Chk_Idle 9.422ms 0.200us 6.338us 0.340us
a1\ 0s_Entry_Highl? -5 0s_Entry_Highl 5.280us 5.280us 5.280us 5.280us .
Os, TErm‘\natETask' -5 0s_TerminateTask 5.040us 5.040us 5.040us 5.040us 1.
».0s_longjmp —. 0s_longjmp 3.300us 0.080us 2.980us 1.100us 3
+\0s_Entry_Highl = 0s_Entry_Highl 4.690us 4.690us 4.690us 4.690us 1
Os_TerminateTask = 0s_TerminateTask 4.380us 4.380us 4.380us 4.380us 1.
—. 0s_longjmp 3.110us 0.080us 2.790us 1.037us 3.
(=] (ruut) 9.97%ms - 9.97%ms 9.97%ms -
_| - 0s_Entry_HighO 549.560us | 274.750us | 274.810us | 274.780us 2
PP\ SUP " SUP_CYCLICE = SUP_CYCLIC 443.190us | 221.560us | 221.630us | 221.595us 2
UP\SUP_SpiTransmit |- SuP_spiTransmit 314.370us | 157.130us | 157.240us | 157.185us 2.
Spi\Spi_SyncTransmit -5 Spi_syncTransmit 314.110us | 157.000us | 157.110us | 157.055us 2.
p1.Spi_lsyncstartJob - spi_lSyncStartJob 280.600us | 13.610us | 14.810us | 14.030us 20.
SpiSpi_lHwSetJobConfi I: Spi_lHwSetJobConfig 24, 000us 1.200us 1.200us 1.200us 20. F
i Sp‘\ _lIsyncStartChanne BSp‘\ '\S ncStartChannel 162.350us 7.920us 8.700us 8.118us 20.
A Sp i_THwSetChannelConfig Spi_lHwSetChannelConfig 18.000us 0.900us 0.900us 0.900us 20.
Spi_lSyncTransmitl6BitDatal - Sp‘\ Z1SyncTransmit16BitData 106.430us 5.270us 5.680us 5.321us 20.
sup Hand'\sWat( dogErrorCounterFlag — - SUP_HandlewatchdogErrorCounterFlag 2.080us 1.040us 1.040us 1.040us 2.
P\ SUP_HandleWatchdogKey [~ SUP_Handewat chdogkey 100.020us | 50.010us | 50.010us | 50.010us 2.
SUP\SUP_SpiTransmitis £ SUP_SpiTransmit 97.900us | 48.950us | 48.950us | 48.950us 2.
i\Spi_SyncTransmit -5 Spi_syncTransmit 97.640us | 48.820us | 48.820us | 48.820us 2.
p1.Spi_lsyncstartJob - spi_lSyncStartJob 83.880us | 13.840us | 14.070us | 13.980us 6.
SpiSpi_lHwSetJobConfi I: Spi_lHwSetJobConfig 7.200us 1.200us 1.200us 1.200us 6.
pi.Spi_lSyncStartChanne = Spi_lSyncStartChannel 48.860us 7.980us 8.340us 8.143us 6.
Spi SHlT _THwSetChannelConfig I: Spi_lHwSetChannelConfig 5.400us 0.900us 0.900us 0.900us 6.
Spi_lSyncTransmitl6BitDatal i_1SyncTransmitl6BitData 31.800us 5.280us 5.320us 5.300us 6.
A SUPSUP_CalculateParitylébit 0 - SUP. (a'\cugatspar‘\tylﬁb‘\t 0.660us 0.330us 0.330us 0.330us 2. o
F SUP Svﬂt(hStatEEyﬂpErat‘\ orModef 1 ghC '— . SUP_SwitchStateByOperationMode 0.880us 0.440us 0.440us 0.440us 2. [
« 0 ] v

It is also possible to get a task/process-specific tree.

Trace.STATistic.TREE /TASK "HighO"
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Trace.STATistic.LINKage <address> Nesting function run-time analysis
- linkage analysis

Look and Feel (OS)

= | B:Trace STATistic. FUNC [= | & ==
(& setup...|| §ii Groups... | 2 Config...|[ [ Goto... || =] Detailed | ] Nesting || = Chart |
funcs: 57. total: 18.878ms intr: 313.556us
max avr count [intern® [1% '
9.979%ms 9.979%ms 9.979%ms
APP 549, 560us 274.810us | 274.780us
443.190us 221.630us | 221.595us
86. 7.240us 60. 819us
Sp1 SyncTransm'lt'-!— 485.030us 157.110us | 60.629us
Spi_lSyncStartlobfHi 421. 060us 14.810us | 14.035us
" 5pi_lHwSetJobConfigt! 36. 000us 1.200us 1.200us
< 1 ]
I} Goto Max
‘ Bookmark Max
E Parents E!
E Children
E Duration
E Distance
here... L4
= | B:Trace STAT LINKage P:0x2000552E o <
(& setup...[ iii Groups... | 2 Config...| [ Goto... || =] Detailed || ] Nesting || = Chart |
funcs: 3. total: 486.550us
range [total min max lavr |count [total¥% [1% 2%
APPUEURSUP_CYCLIC | 314.370us | 157.130us | 157.240us | 157.185us . 64, 612% |e———
JP SUP_HandlewatchdogkKey | 97.900us | 48.950us | 48.950us | 48.950us 2. 20.121% | —
APPLSUP SUP_SetVstate 74.280us | 18.550us | 18.5%us | 18.570us 4. 15.266% |—
< 1 ] 3
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Trace-based Code Coverage

The manual “Application Note for Trace-Based Code Coverage” (app_code_coverage.pdf) gives a
detailed introduction to the trace-based code coverage. However, the manual does not contain details about
the architecture-specific setups. Here is an overview of the setups for TriCore™ AURIX™,

General SetUp

Single-Core and AMP Systems

The core under debug has to be configured for the trace multiplexer.

Instruction Pointer Call Messages are sufficient for Trace-based Code Coverage. Time information is not

required.
& siticos =
MCDS SOURCE
OFF CpuMux0 CpuMuxl SFPB SRI

@ ON ¥| Program Program ReadAddr 1 2

ReadAddr ReadAddr ReadData ReadAddr ReadAddr
[ RESet] WriteAddr WriteAddr WriteAddr ReadData ReadData
[ cEear | WriteData WriteData WriteData WriteAddr WriteAddr
|W| FTMode PTMode WriteData WriteData

i -
e - =1 SLAVE SLAVE
[ #rmro | FlowTrace | |
(e CPU1 i CPUOD =
| # Register | Core Core
|Tricorea ~|| | [none  ~

| # cock |
|ﬁ| TraceBuffer PortSIZE
e ARRAY UpperGAP 1lane
| WTrace |
- TCM 0.B FPortSPEED

XTM SIZE 2500Mbps
TimeStamp

1.0MB

@ OFF —

DETECT LowerGAP

ON — 0.8

MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as
; trace source

MCDS . SOURCE. Set CpuMux0.Program ON ; enable Instruction Pointer
; Call Messages for
; TC 1.6.1 CPUO

Since each core in a AMP system executes an independent task, Trace-based Code Coverage has to be
performed per core.
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SMP Systems

Up to two cores can be configured for the trace multiplexer.

Instruction Pointer Call Messages are sufficient for Trace-based Code Coverage. Time information is not

required.
&2 B:MCDS =
MCDS SOURCE
) OFF CpuMux0 CpuMux1 SRI
@ ON [¥] Program [¥] Program 1 2
' TTResaRdd T TResdAdar CIReadaddr
[ [CIReadData
[Tl writeAddr
PTMode FTMode [l writeData
«* INFO IFIowTrace hd I IFIowTrace A I SLAVE SLAVE
o Register Core Core crur <) |[cruo ~

ITriCoreU » I ITriCorel i I

3 CLOCK
© BMC TraceBuffer PortSIZE
ARRAY UpperGAP 1Lane
.
@ TCM 0.B PortSPEED
i XTM SIZE 2500Mbps
TimeStamp
; 1.0MB
© OFF
: DETECT LowerGAP
) ON 0.8

MCDS.SOURCE. Set CpuMux0.Core TriCore0 ; enable TC 1.6.1 CPUO as
; trace source

MCDS.SOURCE. Set CpuMuxl.Core TriCorel ; enable TC 1.6.1 CPUL as
; trace source

MCDS.SOURCE. Set CpuMux0.Program ON ; enable Instruction Pointer
; Call Messages for
; TC 1.6.1 CPUO

MCDS.SOURCE. Set CpuMuxl.Program ON ; enable Instruction Pointer
; Call Messages for
; TC 1.6.1 CpPUL

Since the core information is discarded for the Trace-based Code Coverage, the same procedure can be
used as for single-core/AMP systems.
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