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Training ICE Analyzer

Introduction

Version 18-Nov-2020

Functional Units of the Analyzer

The analyzer consists of the following parts:

. Trace buffer

. Programmable trigger unit
J Performance analyzer unit
Available as:

. HA120: High Speed State Analyzer
Analyzer is a separate module of TRACE32-ICE

J HAC:32-bit compact Analyzer
Analyzer is part of the ECC32 module

J ECC: 8-bit compact Analyzer
Analyzer is part of the ECC8 module

HA120 HAC ECC8
Trace buffer size 32 K* 120 bit 32 K * 96 bit 32 K *88 bit
Smallest cycle time 50 ns 50 ns 150 ns
Resolution of the time 25ns 100 ns 100 ns
stamp unit 48 bit 32 bit 40 bit
Trigger Inputs 2 channels / 2 * 8 bit 1 channels / 1 * 8 bit 1 channel / 1*8 it
1 coax input A 1 coax input A
Trigger Outputs 1 coax output A 1 coax output A
2 outputs 2 outputs
Performance Analyzer 64 areas - 32 areas
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For the main differences for the programmable trigger unit, refer to the section
Trigger Programming.
O
Probe Connectors
HA120
HA120 TRIGGER A TRIGGER B TRACEBUS ouT

Probe Connectors

TRIGGER A/TRIGGER B Input External trigger inputs
TRACEBUS Not used

ouT Output Trigger outputs C and D
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TRIGGER A/B

LED o o o o o o o o

Pin 15 13 11 9 7 5 3 1

Pin 16 14 12 10 8 6 4 2

Pin 1 Line 0 Data 0
Pin 3 Line 1 Data 1
Pin 5 Line 2 Data 2
Pin 7 Line 3 Data 3
Pin 9 Line 4 Data 4
Pin 11 Line 5 Data 5
Pin 13 Line 6 Data 6
Pin 15 Line 7 Data 7
Pin 2, 4, 6, 8, 10, 12, 14, 16 Ground
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ouT

LED o o o o o o o o

Pin 15 13 11 9 7 5 3 1

Pin 16 14 12 10 8 6 4 2

HA120:

Pin 1 Trigger output C high-active

Pin 3 Trigger output D high-active

Pin 5 Not assigned

Pin 7 Not assigned

Pin 9 Not assigned

Pin 11 Not assigned

Pin 13 Cycle signal (synchr. signal to CPU)
Pin 15 Not assigned

Pin 2,4,6,8,10,12,14,16 GND

©1989-2020 Lauterbach GmbH

Training ICE Analyzer 7



HAC

ECC32 BANK EXTERNAL STROBE PODBUS

Probe Connectors

EXTERNAL Input External trigger inputs
STROBE Output Not used
ECC8
ECC8 BANK TRIGGER STROBE PODBUS

Probe Connectors

TRIGGER Input External trigger inputs

STROBE Output Trigger outputs C and D
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The Trace Buffer

The recording to the trace buffer is controlled

. By the settings of the TRace Configuration Window
IE Perf  Cov  Window

| S+ Configuration...

& 15 settings. . k
Trigger Dialog. ..
ZF Trigger Definition 4
i List B ~ E::Trace
] Timing ’ METHOD
g el ' (&) Analyzer () ART  (OLoager () SNOOPer () FD
g Save trace data ...
E Load reference data ... state uzed analyzer program file
Rt O DI5able I | [ edt] [browse..
(® OFF 32767,
) Am SIZE zymbaol value lewvel
O trigger
O break
Mode trigger.a
commands (%) Fifo
() Stack trigger.b

TEST SLAVE

2 List PreFost
Autodrm [ MasterBirk
[ Awukalnit [ 5laveBrk
[ &uaTEST
ez

. By the Analyzer Trigger Unit (Trigger/Filter)

If no trigger program is active, the trace will record all CPU cycles.

IE Perf  Cov ‘Window

1 W Configuration...
& 15 settings. .
Trigger Dialog. ..

. Trigger Definition
st
ﬂ Timing
g Chart
g Save trace data ...

E Load reference data ...

Trace.List

WSetup... {3 Goto... || #3Find...
Reset record run address cycle data synbol ti.back -
- 567 prime = 1 + i + 3; ~
‘2 nove.l  d2,d4
= add.1 dzZ,d4 v
addq. 1 #0x3,d4 ~
—ARAARS SP:@AAA17B4 rd-long Z6BZDE84 \wmccwmochsieve+B@xZC . 750us
568 k = i + prime;

move . 1 d2,d3
add. 1 d4,d3

—-ARRARg SP:@AAA17BE rd-long 45F 13800 “\moccwncchsieve+@x30 B.625us
lea BxB{al,d3.1%1) ,a2

—ARRAA3 SP:@AAA17BC rd-long GAPEA21Z “moccwmochsieve+B@x34 B.625us
bra Bx17C4

—AAReA2 CPU:FFFFFFFF iack-7 55} 1.80Bus

—AAAAA1 [BRK A.750us ~
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States of the Trace

The trace buffer can either sample or display the information.

State of the Trace

/& E::Trace

METHOD
(&) Analgzer () ABF (OLogger () SNOOPer () FDX O LA
state uzed analyzer program file
(1 DISable _ . edit | | browse...
(® OFF 32767,
) Am SIZE zymbaol value lewvel
O trigger
O break
Mode trigger.a
commands (%) Fifo
() Stack trigger.b

TEST SLAVE

7 List PrePost
Autodrm [ MasterBirk
[ Awukalnit [ 5laveBrk
[ &uaTEST
ez

State of the Trace

DiISable The Trace is not working
OFF The Trace is not active. Trace buffer can be displayed.
Arm The Trace is acitve (information is sampled into the trace buffer). Trace

buffer can not be displayed.

trigger Not used for TRACE32-ICE

break Trace is in break state (BREAK command from a trigger program), trace
buffer can be displayed.
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Sampling Modes of the Trace

/& E::Trace
METHOD
(&) Analyzer () ART  (OLoager () SNOOPer () FD

state uzed analyzer program file
(1 DISable _ ! edit browse...
(® OFF 32767,
) Am SIZE zymbaol value lewvel
O trigger
O break
Mode trigger.a
commands (%) Fifo
[W () Stack trigger.b
& Init [ ] Prestore
cibe
I PreFost
Autodrm [ MasterBirk
[ Awukalnit [ 5lgveBrk
[ &uaTEST
ez

Sampling Modes

Sampling Modes

Fifo The trace is working in FIFO mode. When the trace buffer is full, the new
records will overwrite the older ones. The trace records always the last
cycle before the program execution is stopped.

Stack The trace is working in STACK mode. If the trace buffer is full, the trace
will stop sampling. The trace records always the first cycle after the
program start.

E::Trace.List

WSetup... {3 Goto... || #3Find...

record run address cycle |data synbol

567 prime = 1 + i + 3; ~
move . 1 dZ,d4
add.1 dzZ,d4 v
addq. 1 #0x3,d4 ~
—ARAARS SP:@AAA17B4 rd-long Z6BZDE84 \wmccwmochsieve+B@xZC . 750us
568 k = i + prime;

move . 1 d2,d3
add. 1 d4,d3

—-ARRARg SP:@AAA17BE rd-long 45F 13800 “\moccwncchsieve+@x30 B.625us
lea BxB{al,d3.1%1) ,a2

—ARRAA3 SP:@AAA17BC rd-long GAPEA21Z “moccwmochsieve+B@x34 B.625us
bra Bx17C4

—AAReA2 CPU:FFFFFFFF iack-7 55} 1.80Bus

—AAAAA1 [BRK A.750us ~

t The trace is working in FIFO mode, last record sampled before the stop is record (-1)
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Trace is working in STACK mode, the first cycle has record number +1

E::Trace.List

W Setup...|| (¥ Gota... || 9 Find & More || X Less

record run address cycle |data synbol ti.back
—EEXXERX s
—EEXXERX

| +0AAPR1 [G0T SP:@ARA17B8 rd-long 45F138A8 \\mccincchsieve+Bx30

mnove .u da,d4 ~
+A0ARa2 SP:@AAA17BC rd-long GAPEA21Z “mocwmochsieve+B@x34 8.508
bra Bx17C4
+A0ARA3 SP:@AAA17CA rd-long DSCADEE4 \wmoccwnochsieve+Bx38 a.75a
+A0ARR4 SP:@AAA17C4A rd-long 7A1ZEPE3 wmccwmcchsieve+@x3C @8.508
569 while { k {= SIZE )
} moveq #0x12,d8 v
< >
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Trace Contents

Record Number

E::Trace.List

WSetup... {3 Goto... || #3Find...

record run address cycle |data synbol ti.back
567 prime = 1 + i + 3; ~
move . 1 d2,d4
add.1 dzZ,d4 v
addq. 1 #0x3,d4 ~
—ARAARS SP:@AAA17B4 rd-long Z6BZDE84 \wmccwmochsieve+B@xZC . 750us
568 k = i + prime;

move . 1 d2,d3
add. 1 d4,d3

—-ARRARg SP:@AAA17BE rd-long 45F 13800 “\moccwncchsieve+@x30 B.625us
lea BxB{al,d3.1%1) ,a2

—ARRAA3 SP:@AAA17BC rd-long GAPEA21Z “moccwmochsieve+B@x34 B.625us
bra Bx17C4

—AAReA2 CPU:FFFFFFFF iack-7 55} 1.80Bus

—AAAAA1 [BRK A.750us ~

]

‘Record Number

©1989-2020 Lauterbach GmbH
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Run Conditions

E::Trace.List

WSetup... {3 Goto... || #3Find... & More || X Less

record run address cycle |data synbol ti.back
5551515154 ‘ SP:@AAA17CA rd-long DSCADEE4 \wmoccwnochsieve+Bx38 8.500us ~
—AREAA1 - SP:EEEEi?C4—rd—1ung;?ﬂiZBEBB—\\mcc\mcc\sieue+ﬂx38 - B.750us
b
571 flags[ k ] = FALSE; ¥
T clr.b (a2)
TAAAARA | t| SD:8AAPAZ777 wr-hyte 88 swncchGlobalsflags+8x3 B8.375us
572 k += prime;
adda. 1 d4,a2
+A0AAA1 | t| SP:@A@AA17CE rd-long GCFA5281 s\mocwmcchsieve +8x48 B8.375us
add. 1 d4,d3
569 while { k {= SIZE )
moveq #0x12,da
cmp.1 d3,dd
bge Bx17BE
+A0AAA2 | t| SP:AEPA17CC rd-long 52827012 s\mocwmcchsieve +8x44 B.625us
+A0ARA3 | t| SP:AEPA17BC rd—lung{ﬁﬂﬂﬁ4212 swnccwncehvsieve Hlx34 B.500us
b

H_‘

Run condition

T Record where an Emulator Trigger Event happened (Trigger Point).
This record becomes record 0.
t Record was sampled after an Emulator Trigger Event happened

E::Trace.List

EBEX

::Trace.List

9(=][E

WSetup... {3 Goto... || #3Find... & ore WSetup... {3 Goto... || #3Find... & ore
record run address cycle |data record run address cycle |data
addq. 1 #0x1,d2 ~ -AeeR12 | - SD:@AAAA277D wr-byte A1 A
a7 SP:@@@A179C rd-long AAAL -Aeee11 | - SD:@AAR277E wr—hyte
—AARRA6G SP:@@@A17AA rd-long 7012 o -AeAe18 | - SD:@AAR277F wr—hyte v
move .h #0x1,0xB(al,ad. & —8AABA9 | - SD:PEEBZ788 wr-byte B1 .
—AaAAAs SD:PAAA2788 wr-hyte A1 —-Aeeees |  SD:@AAAR2781 wr-hyte A1
moveq #0x12,da —8eena7 | - SD:PePBZ782 wr-byte
Ll SP:888A17A4 rd-long G6CFA —-AeAee6 |  SD:@AAAR2783 wr—hyte
cmp. 1 dz,dd —-AAAees | - SD:PAAAR2784 wr-byte A1
bge Bx1796 -AeeeR4 | - SD:@AAAR2785 wr-hyte A1
—AAReA3 SP:@BAA17AB rd-long 2649 -8eeea3 | - SD:AAAR2786 wr—hyte
—AAReA2 CPU:FFFFFFFF iack-7 —-APAeR2 M - SD:@AAAR2777 wr—hyte
—AAAAA1/BRK v —AAAAA1 /|BRK v
£ > £ >

A straight line indicates that all CPU
cycles were sampled continuously.

©1989-2020 Lauterbach GmbH
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CPU Signals

E::Trace.List

W Setup...|| (¥ Gota... || 9 Find & More | X Less
record run address cycle data synbol ti.back -
—-haAaas SP:B8@A1794 rd-long 74002042 \\mcoincchsieve+@x@c A.500us -~
F movea.l d2,a@
—ARAARg SP:@AAA1798 rd-long 528213BC “wmccwncchsieve+@x1@ a.500us
addq. 1 #0x1,d2 ~
—ARaea;7 SP:@AAA179C rd-long BAR1EEAA “moccwmcchsieve+Bx14 B.500us
—ARARAG SP:@AAA17AA rd-long 7A1ZEPEZ \mococwmochsieve+B@x18 B.625us
move .h #0x1,0x0(al,ald. 1*1)
—ARAARS 5D:000082785 wr-byte @1 swncchsGlobalsflags+8x11 . 758us
moveq #0x12,da
—-ARRARg SP:@AAA17A4 rd-long GCFA7ABA “moccwncchsieve+B@x1C B8.375us
cmp.1 d2,da -
bge Bx1796 b
Address CPU address bus
CYcle CPU bus cycle type
Data.B/Data.W/Data.L CPU data bus
sYmbol Symbolic address with path and offset

IE Perf  Cov  ‘Window

1 W Configuration...

& 15 settings. .
Trigger Dialog. ..

ZF Trigger Definition

k
ﬂ Timing
g Chart

g Save trace data ...

Default

HLL Source Only
ML Source Only

Resef W Setup...|| (Y Goto... || $#9Find... & More | X Less
record aaddress. ir br bg bgack berr halt dma res avec cdis rmc ocs ipend size dsack t.
—AREAAg SP:0A001794 ocs sized dsack4 8@ ~
L5105 SP:AAAB1798 ocs size4 dsack4 8@ ..
-
—aAnRa7 SP:AAAB179C ocs sized dsack4d 8@
—AAPRRG SP:AABB17A0 ocs sized dsack4d 8@
—aARRRS 5D :AAAB2785 ocs sizel dsack4 @@
—AApRR4 SP:AABB17A4 ocs sized dsack4d 8@
—ARAeA3 SP:0ABA1708 ocs ipend size4 dsackd 8@
—aApRR2 CPU:FFFFFFFF ocs sizel dsack4 @@
—AREAA1 - - - - - - - - - e —sizeZ-dsackd-80 +
< >
AAdress Absolute (physical) address

For a list and a description of the CPU specific signals that are sampled in the trace buffer refer to ICE
Target Guide, section State Analyzer chapter Keyword for Display (Menu: Help—ICE Target Guide).
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Additional CPU lines can be sampled using the Port Analyzer (64 lines) or the external trigger inputs (16
lines).

©1989-2020 Lauterbach GmbH
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Time Information

E::Trace.List DEFault Tlme.Fore Time.Zero

WSetup... {3 Goto... || #3Find... & More | X Less

record synbol

ti.back ti.fore ti.zero

—AAAA1d 1A1E swmocwmcchsieve H8x2@
—ABAAAAg 2042 \\mccwncc s ieve HAxBAC

—AAAAAg |13EC “\mocwncchsieve+Bx18
—AAAAA7 9800 \\mocwmcchsieveBx14
—AAAAAG |BAEZ \\mocwmcchsieve+@x18
1*1)

—ARAARS swncchsGlobalsflags+8x11

—ARAARg |7198 \mccwncchsieve 8y 10

B.625us 8.500us -1.580us .
B.508us 8.508us  -1.88Bus A

B.500us 8.500us  —8.580us

B.508us B.625us .08
B.625us . 758us B.625us

|: a .?5E1u5|: B8.375us 1.375us
B8.375us B.625us 1.758us

TIme.Back Time relative to the previous record.
Time.Fore Time relative to the next record.
Time.Zero Time relative to the global zero point.

Set the Global Zero Point

& E::Trace.List DEFault Time.Fore Time.Zero

WSetup... {3 Goto... || #3Find... & More || X Less

record data synbol

528213BC

snccwncehvsieve Hlx 18

AARA13 | FAP18EAA \mococwncchsieve+Bx14
AARA1Z | 7A12BP82 \wmccwncchsieve+B@x18
1,a@.1%1)

AARA11 a1 swnce G lobalsflags +8x@D

BARA1A | GCFA7AA \mccwncchs ieve+@x1C
BARAAg | 2649401 \wmccwncchs ieve+Bx20
AARAAE | 71UPZ042 \mccwncchs ieve+@xAC
AAREAY | 528213BC \wmccwncchsievet+B@x18
BARAAG | FAV18EAA \mccwncchs ieve+Bx14
BAAAAS | 7012BP82 \wmccwmcchsieve+Bx18

1,a8.1%1)
£

ti.back ti.fore ti.zero

~

Analyzer 3

£ Set Ref a. 8.500us
M a. 1.125us

ﬁ Toggle Bookmarl
& set T a. 1.875us
G view a. 2.250us
=) List

] Timing 2.875us
3.375us
3.875us
here 4.375us
B.625 5.808us

w
>

Set the Reference Point

Establish the selected record
as global zero point

©1989-2020 Lauterbach GmbH
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By default, the reference point is always the last record in the trace buffer.

E::Trace.List DEFault Tlme.Fore Time.Zero

WSetup... {3 Goto... || #3Find... & More | X Less

record data synbol

ti.back

ti.fore

ti.zero

B.375us—

QX Set Ref
BAAA1A | GCFA5281 \“mcocwmochsievet 2+ Set Zey B8.375us
886069 | 525276012 \\nco\ncchsieveH i Ut 8.625us
BPARBB | 60PE4212 \\moc\mcohsievey 2 Timing B.500us
B.500us
. 750us
i
here 4
(515157515 10 B samccwGlobalsflags+@x6 B8.375us
572 k += priwe;

B.625us

B.500us
B.500us
. 758us
B8.375us

B8.375us

B.375us— 163 .0800s

163.800s

163.8080s
163.8080s
163.8080s
163.800s

163.8080s

Establish the selected record

as reference point

If you select a record in the trace buffer, you get the following time information in the state line:

F:

[ ermilate ][ trigger ][ devices ][ trace ][ [rata

][ War

C-T:-000006 -3125uz | C-R: +5. +2.750us | G2 +163.000z

C-T
Cursor-Trigger

Number of records that were

sample from the record a

cursor position to the trigger point.

t the

Time distance from the record at
the cursor position to the trigger
point.

C-R
Cursor-Reference

Number of records that were

sample from the record a

t the

cursor position to the reference

point.

Time distance from the record at
the cursor position to the
reference point.

C-Z
Cursor-Zero

Time distance from the record at
the cursor position to the global
zero point.

©1989-2020 Lauterbach GmbH
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Information about the Trigger Level

If the recording to the trace buffer is
controlled by a trigger program with
several trigger levels, the trigger level,
that was active, when the record

was sampled is displayed here.

::Trace.List DEFault LEVel

W Setup...|| (¥ Gota... || F#4Find... & More | X Less
record run address cycle data synbol ti.back level
bra Ax1776 ~
-#31189 SP:@B@A1788 rd-long 3CA4FFEC \wmocywnccmain+@x12E 0.500us LEVEL1
—-A31188 SP:@8@A1774 rd-long 27404EBA \wmocywnccmain+@x122 @.500us LEVEL1
-A31187 SP:@8@A1778 rd-long AAIA4E71 \wmociwnccwnaint+@x126 0.500us LEVEL1 .
I- ..........
547 sieve();
F jsr Bx1788{pc)
831185 SD:@AAAFECC wr-long ABBA177A @.375us START
-A31184 SP:@AAA178C rd-long Z27CAPAA ““mocwnochs ieve+Bxd B.375us START
b
£ >

©1989-2020 Lauterbach GmbH
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Marker

Specific record in the trace buffer can
be marked, to make it easier to find and
display specific events

::Trace.List MARK DEFault

WSetup... 3 Po.. || #Find.. & More || X Less
record mark run address cycle data synbol ti.back
bra Bx1776
—B29675 ——— SP:@AAA178@ rd-long 3JCPAFFEC “wmoccwmccwnain+Bx12E B.500us
—B29674 |——— SP:@AAA1774 rd-long Z7484EBA \wmoccwnccwnaintBx122 B.500us
-B29673 —— SP:@AAA1778 rd-long BA1AIEY] “moccwnccwnaintBx126 B.500us
~B29672 |A—— , SP:@AAA1788 rd-long 48E73830 “wmccwmcchsieve 1.008us
547 sieve();
F jsr Bx1788{pc)

-829671 -—— SD:@AAAFECC wr-long ABBA177A 0.375us
-A29670 |——— SP:@AAA178C rd-long ZZ27CAPAA ““mocwnochs ieve+B@xd B8.375us

3 >

-

[
~

b

Available markers:

HA120 ABC
ECC8 A B
HAC AB,C

©1989-2020 Lauterbach GmbH
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External Trigger Input

E::Trace.List DEFault Trigger.A Trigger.B

WSetup... {3 Goto... || #3Find...
record run address cycle data synbol ti.back t.a e
[ addg. 1 #0x1,d2 ~
moveq #0x12,da
—AAReAs SP:8@@A17DA rd-long BABZECDE ..mccywmochsieve+@x48 A.500us AARRARGA ARPAAGRRE .
cmp. 1 dz,da ~
bge Bx17A0 I
—-paeea7 SP:88@A17D4 rd-long 20014CDF ..mccywmcchsieve+@x4C 0.625us PAARPPRA ARRRAAAR
—AARRA6G SP:@@@A17AB rd-long 26494A1E ..mccywncchsieve+@x28 0.875us PAAPPPRA APRRAAAR
—AaRAAs SP:?EEEi?HC rd-long 671E2802 .mcc\mcchsieve+Bx24 0.500us PAAPPPRA ARRRAARR
565 if  flags[ i 1)
I tst.h (ad)+
Ll SD:@AAA2781 rd-byte 01 .\Global\flags+8x@D A.625us PPPPAAAPD PAAAAARD
beq Bx17CC 5

Available External Trigger Inputs:

HA120 TRIGGER A, 16 trigger lines
TRIGGER B

ECC8 TRIGGER 8 trigger lines

HAC EXTERNAL 8 trigger lines

©1989-2020 Lauterbach GmbH
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Trace Configuration Window

IE Perf  Cov ‘Window

| S+ Configuration...

& 15 settings. .
Trigger Dialog. ..

ZF Trigger Definition

Lisk

ﬂ Timing

g Chart

g Save trace data ...

E Load reference data ...

* v v v

Reset

4 E::Trace
METHOD
(%) Analyzer

state
(O DISable

commands

TEST

Autodrm
[ Awukalnit
[ &uaTEST
ez

(O ART (Ologger () SMOOPer () FD

OLa

. edit | | browse...

uzed analyzer program file
32767,
SIZE zymbaol value

Mode

(#) Fifa

() Stack

[ Prestore
SLAVE
PrePost
[ MasterBirk
[ 5laveBrk

Il

trigger.a

trigger.b

Trace Configuration Commands

I Trace.state

Training ICE Analyzer

Display Trace configuration window
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Trace Configuration Commands

& E::Trace
METHOD
(&) Analyzer () ART  (OLoager () SNOOPer () FD O LA
state uzed analyzer program file
(1 DISable _ . edit | | browse...
(® OFF 32767,
) Am SIZE zymbaol value lewvel
S
O break
Mode trigger.a
commands (%) Fifo
() Stack trigger.b

TEST SLAVE

2 List PreFost
Autodrm [ MasterBirk
[ Awukalnit [ 5laveBrk
[ &uaTEST
ez
RESet Reset the Trace Configuration Window to its default settings.
Init Clears the trace buffer and initializes the programmable trigger
unit.
TEST Rarely used.
AutoArm Trace is automatically armed, when user program is started.
Trace is automatically switched off, when user program stops.
AutoTEST Rarely used.
Autolnit By default, the trace buffer is not cleared when the user program is
restarted by Go or Step.
Autoinit automatically clears the trace buffer and initializes the
programmable trigger unit at every program start.
PC ON: Displays the PC in the state line, while the CPU is running in
real time.
r{: ;|
[ ermilate ] [ trigger ] [ devices ] [ trace
SP.00001 788 \wmochmechsieve

©1989-2020 Lauterbach GmbH
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Size of the Trace Buffer

Size field

METHOD
(&) Analyzer () ART (Ologger () SNOOPer (J) FD O LA
state analyzer program file
(1 DISable | . edit | | browse...
(=) OFF
) Am zymbaol value lewvel
Sh el e
e et . 0 L
Mode trigger.a
commands (%) Fifo
() Stack trigger.b
[ Prestore
cLave
I PrePost
Autodrm [ MasterBirk
[ Awukalnit [ 5laveBrk
[ &uaTEST
rc
used Number of sampled records in the trace buffer
If the number of used records is gray, this indicates a trace buffer
overflow.
SIZE Size can be decreased for faster search or save operations.
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Trace Modes

Prestore Mode

E::Trace.List

WSetup... {3 Goto... || #3Find...

record run address

cycle

data

synbol

ti.back

N .
geeeag |
peeees |
peeea7 |
-geeeeG |
o .
geeead |
peeen3 |

-Aeee11 | — SD

SD:PAAAZ783
SD :PAAAZ786
SD:BBAAazZ77A
SD:BBeazZ77F
SD:PAAAZ784
SD:BBAAaZ77D
SD:PAAAZ2784
SD:PAAa2783

wr-hyte
wr-hyte
wr-hyte
wr-hyte
wr-hyte
wr-hyte
wr-hyte
wr-hyte

-A0Ba2788-wr-byte-00

—s\nccyG lobalsflags +8xAC
swnce G lobalsf lags +Ax8F
swnccsGlobalsflags+8x12
swnce G lobalsflags +Ax6
swnce G lobalsflags +8x@B
swncesGlobalsflags+8x18
swncesGlobalsflags+8x9
swncesGlobalsflags+8x18
swnce G lobalsflags +Ax8F

3.125us ~
3.125us
3.125us5
11.258us .
3.125us
3.125us
11.258us
3.125us
15.258us ~

At a selective trace on data accesses it might be interesting to see, which function made the data access.

METHOD
(&) Analyzer () ART  (OLoager () SNOOPer () FD

state
O DISable

commands

Autodrm
[ Awutalnit
[ &uaTEST
rc

used
0.

SIZE
16384

Mode

(*) Fifa

() Stack
Frestore
SLAVE
PrePost
[ MasterBrk
[ 5laveBrk

analyzer program file

(s

zymbaol

Ol

wvalue Il

trigger.a

trigger.b

E::Trace.List ALL

WSetup... {3 Goto... || #3Find... & More || X Less

Switch the Prestore mode ON,
to sample also the last opfetch
before the selective data access.

The Prestore mode halves the
size of the trace buffer.

record run address cycle |t data synbol paddress psymbol

-AAAA11 | — SD:AEERZ77A-wr-byte— — B8  —vmccvGlobalsflags+@x6 — 5P:80P017C4wmccwncchsievet@xdC
-AAAA18 |  SD:AEEBZ77D wr-byte aa swncesGlobalsflags+8x9 SP:@AAA17C4 swmccwcchsieve+8x3C
-AAAAAg | [ SD:AEEAZ7EA wr-byte 8@ swnce G lobalsflags +8xAC SP:0PAA17C4 \wmccwmcchsieve+@x3C o
—AAAAAg |  SD:AEERZ783 wr-byte 88 “wmcchGlobalsflags+8x@F SP:0PAA17C4 \wmccwmcchsieve+@x3C A
-AAAAA7 |  SD:AEARZ7E6 wr-byte @ ssmcchGlobalsflags+@x12 SP:@AAA17C4 swmccwcchsieve+8x3C
—AAAARG | [ SD:AEERZ77A wr-byte @ ssmccvGlobalsflags+@x6 SP:@AAA17C4 swmccwcchsieve+8x3C
—AAAARS | - SD:AEERZ7VF wr-byte 88 “wmcchGlobalsflags+8x@B SP:@AAA17C4 swmccwcchsieve+8x3C
-AAAAR4 | [ SD:AEERZ784 wr-byte 8@ swncesGlobalsflags+8x18 SP:@AAA17C4 swmccwcchsieve+8x3C
—AAAAA3 |  SD:AEEBZ77D wr-byte aa swncesGlobalsflags+8x9 SP:@AAA17C4 swmccwcchsieve+8x3C
-AAAARZ | [ SD:AEERZ784 wr-byte 8@ swncchsGlobalsflags+8x18 SP:@AAA17CA swmccwncchsieve+BxIC  »

<

Training ICE Analyzer
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PrePost Mode

/& E::Trace |Z| |E| FZ|
METHOD
(&) Analyzer () ART  (OLoager () SNOOPer () FD

The PrePost Mode forces a
recording of the opfetch cycle at
the beginning of the program

OLa

state used analyzer program file execution (GO) and at the end of
ODISable [ | MCAETR| e / the program execution (BRK).
(® OFF 32767,
) Am SIZE zymbaol value lewvel
O trigger
O break
Mode trigger.a
commands (%) Fifo

O stsck
ClPrestore
TEST [#] SLAWE

trigger.b

= Li PrePost
Autodrm [ MasterBirk
[ Awukalnit [ 5laveBrk
[ &uaTEST
ez

E::Trace.List ALL g]
WSetup... {3 Goto... || #3Find... & More | X Less

record run address cycle |t data synbol paddress psymbol

+AAREA1 G0 SP:AAPA17BA i DBB25684 “\nccwncchsieve+Bx28

add. 1 dzZ,d4

addq. 1 #0x3,d4 ~
+A00002 | - 5D:88PRZ783 wr-hyte 88 “wmcchGlobalsflags+8x@F SP:@AAA17CA swmccwncchsieve+Bx3C
+A00RA3 | - 5D:AAPRZ786 wr-hyte @ ssmcchGlobalsflags+@x12 SP:@AAA17C4 swmccwcchsieve+8x3C
+A00004 | - 5D:8APRZ774 we-byte 81 swncchGlobalsflags SP:@AAA17AA \mocwncchsieve+Bx18
+A000A5 | - 5D:@ePRZ775 wr-hyte a1 swncchsGlobalsflags+x1 SP:@AAA17AA \mocwncchsieve+Bx18
+A0PAR6 | - SD:@APRZ776 wr-hyte A1 “wmccyGlobalsflags+@x2 SP:@AAA17AA \mocwncchsieve+Bx18
+A000a7 | - S5D:8eRzZ7¢7 wr-hyte A1 swmcchGlobalsflags+8x3 SP:@AAA17AA “wmocwncchsieve+Bx1B  w

| >

The PrePost option is useful, if you write a trigger program for a selective trace, but nothing is sampled in the
trace buffer. The GO and BRK record in the trace buffer show you at least, the user program was executed
from GO to BRK and how much time was spent.

E::Trace.List

WSetup... {3 Goto... || #3Find... & More || X Less

record run address cycle |data synbol ti.back
—EEXXERX Y
—EEXXERX

—AAAAAZ GOt SP:@@BA17C8 rd-long GCFA5281 swmocwcchsieve+Bx4@ v
1

574 count++;
} addg.1 #08x1,d1
—AAAAA1 [BRK 1.782s
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Format the Trace Buffer

IE Perf  Cov ‘Window

1 W Configuration...
& 15 settings. .
Trigger Dialog. ..

ZF Trigger Definition

i k
ﬂ Timing
g Chart
g Save trace data ...

E Load reference data ...

Default
all

m

Ix Source Only

Land ~ B

HLL Source and Data
MIX Source and Data

E::Trace.List List.HUOnly List. Time ti.ref (=03

. HLL Source Dats and Yars W Setup...|| (¥ Gota... || F4Find... & More | X Less

P Tracking with Source record ti.ref
=] List Context Tracking Syster 567 y prime = i +1i + 3; 0.500us ~
¥ v
-
578 return count; 3.125us

579 [} 3.1250s

565 if ( flags[ i 1) 4. 000us

{

567 prime = 1 + i + 3; 4.500us
—8npna1 6.375us bt

E::Trace.List

WSetup... {3 Goto... || #3Find... & ore
record run address cycle data -k bol
565 if  flags[ i 1)
I tst.h (ad)+ v
5D:008082784 rd-byte 8@ swncesGlobalsflags+8x18 B.625us ~
beq Bx17CC ]
SP:@AAA17EA rd-long DEEZ5684 “wmccwncchsieve+B@x28 B8.375us
SP:@AAA17CC rd-long 52827012 “mccwncchsieve+B@x44 B.500us

F addg.1 #0x1,d2
moveq #0x12,da

(5151551515 SP:@AAA17DA rd-long BABZECDE “wmccwmochsieve+@x48 B.500us
cmp.1 dz,da
bge Bx17A0
(51515751510 SP:888817D04 rd-long ZAP14CDF “mocwmochsieve+@x4C B.625us
Annaa4 SP:@AAA17A8 rd-long Z6494A1E “wmccwmcchsieve+B@x20 B8.875us
1
565 if  flags[ i 1)
T tst.b a3+ -
AAREA3 SP:@AAA17AC rd-long 671EZ802 ““mccwncchsieve+B@x24 B.500us hd
1. time Less Suppress the display of dummy cycles
2. time Less Suppress the display of opfetch cycles
3. time Less Display only HLL sources and data fetches
4. time Less Display only HLL sources

The More button works viseversa.

I Trace.List Display Trace contents
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Example 1: External trigger input TRIGGER A plus default items.
Trace.List Trigger.A DEFault

E::Trace.List Trigger.A DEFault
WSetup... {3 Goto... || #3Find... & More || X Less
record t.a run_address cycle |data synbol ti.back
—ARRRRG |PRPRRRRR SP:@AAA17DA rd-long BABZECDE “wmccwmochsieve+@x48 B.500u ~
cmp.1 dz,da
bge Bx17A0 v
—@nPnaAsS |PRRRERRA SP: 00081704 rd-long ZO@14CDF \wmcciwmcchsieve+8x4C 8.625u A
—8npnn4 EEEEEEEE{ SP:ePaa17A8 rd-long Z6494A1E \wmccimcchsieve+Bx20 8.875u
565 if  flags[ i 1)
T tst.b (ad)+
—ARRRA3 |PRPRRRRA SP:@AAA1I7AC rd-long 671EZ802 ““mccwncchsieve+B@x24 B.5080u ~
£ >

Example 2: Symbolic display of data accesses as HLL variables plus default items.

Trace.List Var DEFault

E::Trace.List Yar DEFault

WSetup... {3 Goto... || #3Find...

record var run_address cycle |data synbol
-AAERz2 |flags[i11] = 1 r 5D:@e8a277F wr-byte A1 swmechGlobal ~
—-AAAn21 |flags[12] = 1 r SD:PAAA278@ wr-byte @1 \wncchGlobal
—-AAAAze |flags[13]1 = 1 r SD:PPABZ2781 wr-byte @1 ‘\wmcciyGlobal «
—-AAAe19 |flags[14] = 1 r SD:BPRAZ2782 wr-byte 81 “wmec\Global A
—-AAAA18 |flags[15] = 1 r SD:BPPAZ2783 wr-byte A1 “wncc\Global
—-AAAnA17 |flags[16] = 1 r SD:PAAA2784 wr-byte @1 \wncchGlobal
—-AAAa16 |flags[17] = 1 r SD:PPABZ2785 wr-byte @1 \wncchGlobal
—-AAAa15 |flags[18] = 1 r SD:BPPAZ2786 wr-byte A1 “wmccyGlobal
-AAAA14 |flags[3]1 = A r 5D:@e8az27 77 wr-byte #A wmcchGlobal
-AAAA13 |flags[6]l = A r 5D:@eBe277A wr-byte @ “wmccwGlobal +
< >
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Correlate Trace List to Source

IE Perf  Cov  ‘Window

1 W Configuration...

& 15 settings. .
Trigger Dialog. ..

. Trigger Definition

ﬂ Timing
g Chart

g Save trace data ...

E Load reference data ...

Reset

Default

all

HLL Source Only

ML Source Only

HLL Source and Data
MI¥% Source and Data

HLL Source Data and Yars

E::Trace.List

WSetup... {3 Goto... || #3Find...
record run address cycle |data synbol ti.ba
—ARRARY 5D:008082783 rd-byte 88 “wmcchGlobalsflags+8x@F B~
| beq Ax17CC
-54A0As | SP:AAAA17EA rd-long DBBZG684 ““mccwncchsieve+@x28 0.5
. . —Anaea’7 SP:@AAA17CC rd-long 52827012 “mccwncchsieve+B@x44 8. A
Active Window addg.l  #8x1,d2
moveq #0x12,da
—ARARAG SP:@AAA17DA rd-long BABZECDE “wmccwmochsieve+@x48 a.
cmp.1 dz,da
bge Bx17A0 W
< >

E::Dat~ 15t E: fTrack]

[_Mstep || B Over |[ 4 Mext |[ Retun][ ¢ Up p Go Il Break Find: mee.
addr/line  code label mnemonic conment .
All windows opened SP:@aea17Ac]l671E ¢ beq Bx17CC -
with the Track Option 567 prime = i + i + 3;
SP:AAAR17AE (2062 move. 1 dz2,d4
TOIIOW the. CUI‘S.OF movements ESP:ARAR178A (D82 add. 1 d2,d4 ; 1,04
in the active window L684 addg.l  #8x3,d4
k = i + prime;
2602 move . 1 dz,d3
D684 add. 1 d4,d3
45F 13800 lea B@x@(al,d3.1x1),a2 2
6006 . bra Bx17C4
b

|

|»
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Browse through the Trace Buffer

:Trace.List

W Setup...|[ [} Gol F9Find... m & More || X Less

record run adidress ti.back
TS SP-GBBBTIDR iy ST =% 0.508 A
cmp.1 dz,d ettt
hge @Ax1 7)) Record / Time / Bookmark -
R0RaS SP:0@0817D4 | [(1234) 0.625 A
nena4 SP 08081708 - 0.875
1
565 if]
Ltst.h (a3
on0na3 SP:0@BB17AC - 0.500
heq Ax17 T
0mene2 | | CPU:FFFFFFFF i 1.125
ReRA1 [BRK 0.758 v
£ >
Pg * Scroll page up
Pg | Scroll page down
Ctrl-Pg * Go to the first record
Ctrl-Pg | Go to the last record
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Find a Specific Record

E::Trace.List

WSetup... {3 Goto... || #3Find,.

record run address cycle data synbol ti.back -
-hRAa11 ‘— SP :8808817A8—d-1ong—26494A1E\\mce\ncc\sieve +8x28 - B.87%us ~
—-AREA1a SP:?EEEi?HC rd-long 671EZ802 “mccwncchsieve+Bx24 B.500us E
v
565 if  flags[ i 1) ~
F tst.h (ad)+ b
—-ARAAAg 5D:008082783 rd-byte 88 “wmcchGlobalsflags+8x@F B.625us
beq Bx17CC
—-8npnng SP:0PAA17BA rd-long DBE2565E
-anena7 SP:@BBA17CC ro-long 526270 R MICERRLL] = |
i zgggql ﬁgiiédﬁﬂ () Expert (*) Cycle ) Group () Changes O Up
—ARAARG SP:AAAA17D rd-long BABZEC O signal @ Down
cnp. 1 d2,da address / expression
bge Bx17A0 | v| [;J [CJHLL
—-8npnas SP: 000081704 rd-long Z20014C
-8npnn4 SP:00ea17A8 rd-long 264947
{ Cycle Drata
565 if ( flags[ i 1| | ~ | | [ ]
F tst.h (ad)+
-8npna3 SP:8eea17AC rd-long 671E28Y
beq  @x17CC

Example 1: Find a specific Address

E::Trace.List

WSetup... {3 Goto... || #3Find... & More | X Less

record run address cycle data synbol 5 LT
cnp. 1 dz,da ~
bge Bx17A0
—#32768 SP:@@8A17D4 rd-long 20014CDF \wmcc\mcchsieve+@8x4C BA.625us
| -832759 SP:AAAA17A8 rd-long Z26494A1B “mccwncchsieve+@xZ2@
—A32758 SP:@AAA17AC rd-long 671EZ802 ““mccwncchsieve+B@x24 8.500us
1
565 if  flags[ i 1)
F tst.h a3+
—A32757 SD:AA@A2781 rd-hyte 81 FiRpEeNanl
be Bx17CC S
932756 SP: 00001780 rd-long 088256 OFwet  @Gwke  Oboup  OChanges  Olp
{ O Signal () Down
567 | 42, d4 prime = address / expression
nove . s
add.1  d2,d4 [1728 v] (&) Onu
addqg. 1 #08x3,d4
—A32755 SP:00881784 rd-long Z6BZD6Y - Cecle Data
568 k =1+ | v| | | | v|
move . 1 dz,d3
add . 1 d4,d3
032754 | SP:@@8B17B8 rd-long 45F133I [(Finamien | [FindFirst] [Find Here] [ Find&l | [ Clear | [ Cancel |
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Example 2: Find a Variable

W Setup...|| (¥ Gota... || 9 Find & More || X Less

record run address cycle data synbol ti.back o
cnp. 1 dz,da ~
bge Bx1796

—A32657 SP:@AAA17A8 rd-long Z6494A1E “mccwncchsieve+B@xZ2@ A.625us
—~A32656 SP:8ABA1794 rd-long 74002042 “mccwncchs ieve+@x@C 0.500us ~
F movea.l d2,a@ I
—A32655 SP:@AAA1798 rd-long 528213BC “wmccwncchsieve+@x1@ B.500us
addq. 1 #0x1,d2
032654 SP:@@@A179C rd-long ARA166GE

LEX

—-A32653 SP:@@@a17AB rd-long 7012E0 ff1}aceF1nd

move . h #fx1,0xA(al,al. 1=
-@32652 | | SD:@8BB2777 ur-hyte | OFwpet  @wle  OGowp  OChanges  Olp
moveq #0x12,da O Signal (& Down
-A32651 SP:@@@81704 rd-long GOFA7AY  address / expression
cmp.1 dz,dd
he 1796 [flagsl3] v| (&) HHLL
-A32650 SP:@BBA17A8 rd-long 264940
-A32649 SP:@PAA1794 ro-long 7400204 Cocle Data
F movea.l d2,ad | ] || v|
-A32648 SP:@PBA1798 rd-long 528213
addqg. 1 #0x1,d2
-832647 I SP:0@@8179C rd-long PABIBSY (Franex ] (FindFist] [FindHers) [Findal | [ Clear ] [ Cancel |
Push Clear to reset If the check box HLL is ON, you can look
the settings in the Trace for any hll symbol
Find window

Example 3: Find the CPU Cycle where a specific Value is written to a specific Variable

E::Trace.List

cycle data symbol
. #0x1,0x@(al,al. 1*1)
SD:00Aa27 77 wr-byte A1 \wncchGlobalsflags+8x3
noveq #0x12,d8 v
-A32651 SP:@AAA17A4 rd-long GCFA7ABA “moccwncchsieve+B@x1C B8.375us ~
cmp.1 dz,dd =
bge Bx1796
—-A32650 SP:@AAA17A8 rd-long Z6494A1E “mccwncchsieve+B@xZ2@ B.625us
032649 SP:888A1794 rd-long 74002043, 2o o roc
| novea.l  dz,a8 - TET5<)
#32648 aggde?ﬂﬂi?ﬁgx;?déung 528213 ) Expert (*) Cycle ) Group (i Changes (O Up
932647 SP:@@AAA179C rd-long APA188 O Signal @ Down
-A32646 SP:PBAB17AB rd-long 7@12BBY - addess / expression —— i
move .h #0x1,0x0B(al,ad. 1= [agsl3] v| [£] MHL |
-832645 5D:@0P@2778 wr-byte @1 — — 77 |
moveq #8x12,da
432644 SP:@@BB17A4 rd-long GCFO74Y- - Cycle — [y e e e B
cnp.1 d2,do |W’nte ) v| [1 |2, =~
bge Ax1796 0000 fL— |
032643 SP:@@@A17AB rd-long 264940
—A32642 SP:80881794 rd-long 7400201 [Fpines | FindFirst] [FindAere] [ Find&l | [ Clear | [[Cancel |
| |
Define the data
Define the CPU cycle Define the data width
Inncitinn An tha Aata hiie)
I Trace.Find Find a specific entry in the Trace
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Additional Commands to Display the Trace Buffer

Trace.Timing
IE Perf  Cov  ‘Window
1 W Configuration...
& 15 settings. .
Trigger Dialog. ..
ZF Trigger Definition 4
Lisk 4
T —
#2| Chart LA

g Save b dat 2 Tracking with List and Source
ave trace data ...

E Load reference data ...

Reset

B E: :Trace. Timing

WSetup... {3 Goto... || #3Find... 4 In b4 Out MM Full
Bns 5. B0@0ns -18.888ns 5
line | |
L A
BERR-o| — |
HAL T /
DMA |
RES-o|— 7/
AVEC-l| 7
CDIS-tfl ™7
RMC- | ™ /
OCS- 1|
IPEHD— x|~
size.B- [
size . 1-[H°

B E: :Trace. Timing

W Setup...|| ¥ Gota... || F#4Find... 4P In pd Out MM Full

-9.545ns -9.548ns -9.535ns -9.530ns
line | | | |

seACK-y— T
BERR- 4
HALT- 4
DHA
RES— ¥
AVEC- 4
CDIS- 4
RMC— ¥
0CS— v
IPEND-o——

size.@-¢ 1 11
size -0 ——— ——— ——— —— — ————————~
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Correlate Trace Timing Window and Trace List Window

IE Perf  Cov ‘Window

I W Configuration...
& 15 settings. .
Trigger Dialog. ..
I Trigger Definition 4
Lisk 4

#2| Chart Mool

7 Tracking with List and Source

g Save trace data ...

E Load reference data ...

Reset

I rack

M Step || B Over || 4 Mewt || o Fetum|| ¢ Up B Go || Il Break Find: _

addr/line  code label mnemonic conment

mcc.c

add. 1 d4,d3 ~
lea BxB{al,d3.1x1),a2
BAx17C4
flags[ k ] = FALSE; ;

WSetup... {3 Goto... || #3Find... & More | X Less
record [run jaddress cycle |data symbol ti.back ' | All windows are opened
bge Bx17BE .
SP:@BBB17CC o long 52827612 \\ncc\nce\s ieve+Bx44 with the /Track option.
SP:AAAA17BC rd-long 6AP64212 ““mccwncchsieve+@x34 v
SP:@AAA17CA rd-long DSCADESY \wmocwmochsieve+@x38
1

The cursor in the inacitive
< window will always follow
B |E:: Trace. Timing ALL fTrack the cursor in the active

& setup. (Y Goto. |[ F1Find. [ 4pin_|[ p4Out | MMFul window.

Bns -15.888ns -108.888ns -5.000ns a.88

line I I 1 o
DHA & ~
RES— 4| =
AVEC—iy ™ ¥
S
I Trace.Timing Display trace contents as timing diagram
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Trigger Programming

Standard extension for trigger programs is .TS.

The Trigger Programming Window

IE Perf Cov ‘Window |

'g:;;“-‘t't‘_’a“““"' Open the programming window with the current active
N | / trigger program
rigger Dialog. ..

= = Trigger Definition 4 g Current Programn

£ List [ s Mew Program
ﬂ Timing 4 Directory...
g Chart ' Clear Program
28 s tracs data . Performance AfB Open the programming window to write a new trigger program
E Load reference data ... Trace from Start to End...
Selective Trace...
Reset

Trace around [ Trigger...
Multiple trace after. ..
Trace on ‘Write. ..

Trace on Read...

Trace on Access...

Open the programming window for an already existing trigger program.

IE Perf  Cov ‘Window

I W Configuration...
) E::E::Analyzer.Program *.ts
& 15 settings. . ‘

Look irn: | [ microtec

4 g Current Program

4 g Mew Program >,
3

My Recent

g Chart L4 Documents
Clear Program

g Save trace data ... Performance AJE E%

=
=% Load reference data Trace from Start to End Desktop
Selective Trace...
Reset
Trace around [ Trigger...
Multiple trace after. .. F_/
Trace on Write. ., My Documents
Trace on Read...
Trace on Access... ! '-i,g
=
)
My Computer

€ e | _.
by Metwork, Files of type: | Current [* k) |
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Compile the trigger program
and load it into the analyzer
trigger unit and save it

Compile the trigger program
and load it into the analyzer
trigger unit

B[ E::Analyzer.Program

Save Save Az ||Save+Close|| Quit+Cloze ||Save+Comp|| Compile

Sample.Enable IF Write
|

[ ded [ dlobinst [ Tecinste |

Softkey support for the trigger programming

Analyzer.Program Open an Analyzer Program window to program the Analyzer Trigger
Unit.

Analyzer.ReProgram Program a ready-to-run trigger program into the Analyzer Trigger
Unit.
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First Examples for a Trigger Program

Example:

Sample.Enable|IF|Write|

| I
Output command/ Condition
Action

Structure of instructions for the analyzer trigger unit:
<output_command> if <condition>

A condition is a combination of input events.

If no condition is defined, the output command is always executed.

Sample.Enabl%

|
Output command

If a condition is defined, the output command is only executed when the condition is true.
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Example: Sample all write accesses to the address flags

ADDRESS AlphaBreak flags

Sample.Enable IF AlphaBreak&&Write

:Trace.List
W Setup...|| ¥ Gota... || F4Find... & More || X Less
record run address cycle |data synbol ti.back
-AAAAAg | [ SD:AEERZ774 wr-byte B1 swncchGlobalsflags 248 .358us -~
-AAAAAg | [ SD:AEERZ774 wr-byte B1 swncchGlobalsflags 248 .488us
-AAAeA7 | - SD:AEERZ774 wr-byte 81 swncchGlobalsflags 248.375us v
-AAAARG | [ SD:AEERZ774 wr-byte 81 swncchGlobalsflags 248.375us 4
-AAAAAS | [ SD:AEERZ774 wr-byte B1 swncchGlobalsflags 248 .375us
-AAAAR4 | - SD:AEERZ774 wr-byte 81 swncchGlobalsflags 248 .358us
-AAAAA3 | [ SD:AEERZ774 wr-byte 81 swncchGlobalsflags 248 .488us b

Trigger Conditions

The following logical operators are available to combine input events to a trigger condition:

AND &&
OR I
XOR M
NOT !

Example: Sample all cycles where a 0 is written to the array flags

ADDRESS AlphaBreak V.RANGE (flags)
DATA.B Zero 0

Sample.Enable IF AlphaBreak&&Write&&Zero

:Trace.List E] E| g|
record run address cycle data synbol ti.back -
SD:AAAA2786 wr-hyte A8 ..c\Global\flags+@x12 3.125us ~

SD:00A8277A wr-byte .ccA\Globalsflags+Ax6  11.2508us

3.125us v

r 5D:@e8a277F wr-byte .cxGlobalsflags+@xAB

r 5D:8PBB2784 wr-byte .cxGlobalsflags+@x18 3.125us ~
r 5D:8e@@2¢7/D we-byte 9@ .ccyhlobalvflags+@x9  11.258us ]
r 5D:0PBB2784 wr-byte 8@ .cxGlobalsflags+@x18 3.125us "
r 5D:8eB2783 wr-byte 8@ .crGlobalsflags+B=@F  15.225us b
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Combined Output Commands

ADDRESS AlphaBreak flags
EVentCouNTer evl 5000.

Count .Enable evl, Sample.Enable IF AlphaBreak
Trigger.A IF evl&&AlphaBreak

Several output commands can be activated if a condition becomes true. They are separated by comma.
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Structure of a Trigger Program

A trigger program has the following structure:

o Declarations
o Global Instructions
o Local Instructions

Declarations

Declarations define an input event which need to be declared (assign name and value to an input event).
ADDRESS AlphaBreak flags

DATA.B zero 0

Global Instructions

Gilobal Instructions are valid in all levels of a trigger program.

All global instructions are executed at the same time.

CPU cycle type —

Breakpoints —> Aux |(—* Emulation Pods
Flags ———> Out |—> Output Probes
Bus ————> n Bus |—> Sys. Trigger Bus
Emulator —— Trigger |(—> Emulator
Trigger —| out Trigger Perf |—> Performance Ana.
Glitch —— of > Sample |
Data Selector—> Sequencer Mark 1
Trigger Sel. —> m Break L
Countery—*> Count Trace
Flags —> Flag |—1|—|—
Intern. —| Mux i GOTO (—71—|—|[—|—
Signals yY
\i Y
univ. — Control [«
— Timer/ —|— Counter — unit [—
Counter ] —

Hardware structure of the trigger unit
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Local Instructions

Local Instructions are assigned to a trigger level. They are only activated, when their trigger level is active.

HA120 8
HAC 2 (3)
ECC8 4

The softkey support for the trigger programming reflects this structure:

B[ E::Analyzer.Program E'@'FZ'
Save Save Az |[Save+Close|| Quit+Cloze ||Save+Comp|| Compile

dedd [ alobingt ][ Tocinste

Declarations:

|‘[ dec] E%J[ globinst [ Tocinste |

I[ADDHESS& D&TA [ DLATCH JfventCouTe|femCout]( FLAGS |imecounTe][ TRIG ][ previous | |

B E::Analyzer.Program

Save Save Az ||Save+Close|| Quit+Cloze ||Save+Comp|| Compile
ADDRESS |
[_AiphaB [ BetaB ][ Charbe [ Feadt ][ Spote ][ witeB
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Programming

Selective Tracing

Output commands to control selective tracing:
Sample.Enabile [ if <condition>]

Sample.ON [ if <condition>]

Sample.OFF [ if <condition>]

The instructions Sample.ON, Sample.OFF and Sample.Enable work as a controlled switch and a key
in series.

Example 1: No sample command in the trigger program

switch key
™~ T—r All cycles are sampled
ON/OFF Enable

Example 2: Only Sample.Enable commands, no Sample.ON/OFF in the trigger program

We recommend to use Sample.enable whenever possible.

switch key
™~ | | Sampling is controlled via the Sample.enable comm
ON/OFF Enable

Sample only write accesses to the variable flags

ADDRESS AlphaBreak V.RANGE (flags)

Sample.Enable IF AlphaBreak&&Write
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Example 3: Only Sample.ON/OFF instructions, no Sample.Enable in the trigger program

switch key
T Sampling is controlled via the Sample.ON/OFF
ON/OFF Enable command

The initial state after RESet or Init is Sample.ON

Example: Sample only the function sieve

ADDRESS AlphaBreak P:0x1776 ; Call of sieve

ADDRESS BetaBreak P:0x17DA ; Return from sieve

Levell:
Sample.OFF ; Switch of sampling
CONTinue

Level2:
Sample.ON IF AlphaBreak ; Start sampling (next cycle)
Sample.OFF IF BetaBreak ; Stop sampling

Example 4: Sample.ON/OFF instructions and Sample.Enable in the trigger program

switch key
| | Sampling is controlled via the Sample.ON/OFF
ON/OFE Enable and Sample.Enable command
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Address Selectors

Address selectors are used to mark addresses that should be used e.g. for selective tracing.

The following address selectors are available:

AlphaBreak HA120, ECC8
BetaBreak HA120, ECC8
CharlyBreak HA120, ECC8
SpotBreak HA120
ReadBreak HA120
WriteBreak HA120

Asynchronous Breakpoints

Spot Breakpoint

P~ Emulator Trigger Unit

> Spot System

-
Stop the program execution

Address Selectors

> Analyzer Trigger Unit

: ot
Activate a spot point

-
Output command

If a breakpoint is used as an address selector, it has to be disabled as a breakpoint.

Declaration: ADDRESS <breakpoint> <address>

Training ICE Analyzer
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It is not necessary to declare the address selectors, if the corresponding breakpoint is set outside of the
trigger program.

ADDRESS AlphaBreak V.RANGE (flags)

Sample.Enable IF AlphaBreak&&Write

2 E::Break.List
Address C
C:EEEEZ??4——EEEEZ?BE‘ A ‘ \wncchGlobalsflags ~
b
< >
¥ E::Trace.List
WSetup... {3 Goto... || #3Find... & More || X Less
record run address cycle |data synbol ti.back
-AAAA11 | [ SD:AEEeZ77D we-byte 8@ swncesGlobalsflags+8x9 3.125us ~
-AAAA18 | [ SD:AEEAZ7EA wr-byte BA swnce G lobalsflags +8xAC 3.150us
-AAAAAg |  SD:AEERZ783 wr-byte 88 “wmcchGlobalsflags+8x@F 3.125us «
—AAAAAg | [ SD:AEERZ7E6 wr-byte @ ssmcchGlobalsflags+@x12 3.125%us -
-AARAA7 |  SD:AEERZ77A wr-byte B8  swmccvGlobalsflags+@x6 11.250us  ~

If a breakpoint type is used as an address selector, all set breakpoints of this type
are deleted, when the trigger program is compiled.

More examples:

ADDRESS AlphaBreak 1000

ADDRESS AlphaBreak V.RANGE(flags)
ADDRESS AlphaBreak V.RANGE(flags[4])
ADDRESS AlphaBreak sieve func1 func2

ADDRESS AlphaBreak sievellfuncillifunc2 ;ldentical to previous
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Data Selector

Declaration: Data.<width> <name> <data>

Examples for available data selectors:

BO Byte transfer, data positioned at DO--7

B1 Byte transfer, data positioned at D8--15

B Byte (dynamic data selector), data positioned anywhere

wo Word transfer, data positioned at DO--15

w1 Word transfer, data positioned at D15--D31

w Word transfer (dynamic data selector), any alignment, any bus size
L Long transfer

Available data selectors:

2 * 16 bit HA120
1 * 32 bit
on each trigger level
2 * 8 bit ECC8
1* 16 bit
on each trigger level

©1989-2020 Lauterbach GmbH

Training ICE Analyzer 46



Example

Sample all cycles where a 01 is written to flags[12].

ADDRESS AlphaBreak V.RANGE (flags[12])
DATA.B one 01

Sample.Enable IF AlphaBreak&&one&&Write

®_ [E::Data.View %Var flags] ([=0(E3]

rCBAURSHP address data value synbol

I 5D:PABa2Z777 | A flags[31 = @ swncchyGlobalsflags+Ax3 (&

I 5D:AARAZ778 | A1 flags[4]l = 1 swncchGlobalsflags +8x4

I 5D:AAA@2779 | A1 flags[S] = 1 swncesG lobalsflags x5

I 5D:0ABAZ77A | A flags[6]l = @ swncesG lobalsflags +Ax6

I 5D:PABAZ77E | A1 flags[7]l = 1 swncchGlobalsflags+8x7

I 5D:@AAazZ77C | A1 flags[B] = 1 swncchGlobalsflags +8x8

I 5D:0ABA277D | A flags[9] = @ swncchGlobalsflags+8x9

I 5D:AAAA277E | A1 flags[18] = 1 swnce G lobalsflags +8x8A

I 5D:0ABA277F | 8@ flags[11] = @ swnce G lobalsflags +8xAB

r A SD:@ARR2780| @A flags[12] = A swnce G lobalsflags +8xAC

I 5D:AAAA2781 | A1 flags[13]1 = 1 swnce G lobalsflags +8x@D

I 5D:AAAA2782 | A1 flags[14] = 1 swnce G lobalsflags +AxBE

I 5D:PAAAZ2783 | A flags[15] = A swnce G lobalsflags +Ax@F »
< >

E::Trace.List

WSetup... {3 Goto... || #3Find...

record run address cycle |data synbol ti.back

-AAAA13 | [ SD:AEERZ788 wr-byte B1 swnce G lobalsflags +8xAC 248.375us ~
-AAAA1Z |  SD:AEERZ788 wr-byte B1 swnce G lobalsflags +8xAC 248 .375us
-AAAA11 | [ SD:AEERZ788 wr-byte @1 swnce G lobalsflags +8xAC 248.375us
-AAAA18 | [ SD:AEEAZ7E88 wr-byte B1 swnce G lobalsflags +8xAC 248.375us A
-AAAAAg | [ SD:AEERZ7EA wr-byte A1 swnce G lobalsflags +8xAC 248 .375us
-AAAAAg | [ SD:AEERZ7EA wr-byte B1 swnce G lobalsflags +8xAC 248 .375us
-AAAAA7 |  SD:AEERZ788 wr-byte B1 swnce G lobalsflags +8xAC 248 .375us
-AAAARG | [ SD:AEERZ7EA wr-byte B1 swnce G lobalsflags +8xAC 248 .375us
-AAAARS | [ SD:AEERZ7EA wr-byte A1 swnce G lobalsflags +8xAC 248.375us ~
More examples:

Data.B Error_Val 0xOff; hex. value
Data.B Error_Val 0xOxf; hex mask
Data.B Error_Val OyOxxxx1xx0; binary mask

Data.B Error_Val 11 22 33 ; one of the 3 values
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Stop the Analyzer Recording

Break IF <condition>
Stops the recording in the trace buffer and deactivates the analyzer trigger unit at the specified condition.

Example: Stop the trace when 0 is written to the array flags

ADDRESS AlphaB v.range(flags)
DATA.B Zero 0

BREAK IF AlphaB&&Write&&Zero

File Edit WYiew Yar Break Run CPU Misc Trace Perf Cov  ‘Window Help

ME & » 0 28 O

M Step || B Over || 4 Mewt || o Betum|| ¢ Up p Go Il Break E_. ode | Find:

/& E::Trace
METHOD

addr/line  code [1abel mnemonic |comment

SP:AAPA17B6 |D6E4 add. 1 d4,d3 -
SP:ABAA17B8 |15F 13600 lea Bx@B{al,d3.1#1),a2

SP:@@@A17BC| 6906 , bra Bx17C4

(&) Analyzer () ART  (OLogger () SNOOPer () FD

)

Onihip

Prabe (O LA

Inteqgrator

state — uged

— analyzer program file

O DISable | [t | [ edt] [browse..
COFF 210.
) Am — SIZE — zymbal value — level
() break
— Mode — lrigger.a

commands (%) Fifo

() Stack ~— trigger.b

[ Prestore

SLAVE

PrePost

[ enmmlate ][ t'riager ][ devices ][ frace ][ Data

J

W ar

J[ PERF_ [ SvStem J[ Step |[ Go other

J

][ previons ]

T

W Eoe

Trace is in the
break state

Training ICE Analyzer

%m |

running in blue indicates that the
program execution is still running, but
the trace is stopped
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Stop the Program Execution

Trigger.A IF <condition>

Stop the program at the specified condition

4= E:: TrMain Q@@
state message
O OFF trigger armed
() Am
O Trigger Set trigger
() Break [ Program [ ExtData [ &lways
I Hn [ ExtSynch
commands [ 5pot [ ExtCamp Count
[ Read [ &lpha 53536211,
[write [ exception [Beta 0 0
[ Awukalnit [ &lpha [ Trnput [1ch 0 0
AutoStart [JEeta [ Glitch
[ Charly [ TimeOut Delay
Mode Analyzerd, [ Cycle 0 0
(&) Emulatar FieadData [CIRew [ TRace 0 0
O Analyzer ‘wiiteD ata [ Time 0.000 0.000
O Memory

Training ICE Analyzer
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Example: Stop the program when 0 is written to the array flags

ADDRESS AlphaBreak V.RANGE (flags)
DATA.B Zero O

Trigger.A IF AlphaBreak&&Write&&Zero

File Edit Yiew Yar Break Run CPU Misc Trace Perf Cov  ‘Window Help

MK & 2B 22D

M Step || B Over || 4 Mewt || o Fetum|| ¢ Up B Go || Il Break Find:

addr/line  code label mnemonic

comment

SP :BAAA17A6 |7400 noveq #0x0,d2
SP :AAAA17A8 |2649 movea.l al,a3

| (%) Analyzer

(O ART (Ologger () SMOOPer () FDX Onchip Integrator Prabe (O LA

B Al e | used——— — analyzer program file ———

O trigger

(O DISable | ! edit browse...
®o ||l @ | — |
) Am

'h2

) break e
| | -l
- commands | |
|| Ostack [ | ?---trigger.b
[ Prestore . [
7] SLavE
i | PrePost
[#] Autodam | [ MasterBrk
[ &wtalnit I [ 5laveBrk
|| Cauetest | !

Ereéked, triggered at rd-long SP:@80017CC “\mccmcchsieve+@x44 by ANALYZERA

[ ermilate ][ trigger ][ devices ][ trace ][ Data ][ War ][ FERF ][ SY'Stem ][ Stepmm][ Go ][ other ][ previons

SP.00001 744 Mwmechmechsieve+0422 stopped Mix LAl
Analyzer Trigger - Emulator Main
Unit Analyzer Trigger Unit generates a Trigger Unit
Trigger.A signal for the Emulator

Main Trigger Unit (AnalyzerA ON

Since the analyzer is in
SLAVE mode and

Trigger.Mode Emulator)

AutoArm is ON, the -4
Analyzer stops when CPU
the program execution
stops

Emulator Main Trigger Unit generates
an asynchronous trigger event to
stop the program execution
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Event Counter

Available event counters:

HA120 Max. Count
3 * 48 bit 5.5e11
restart cap.

ECCS8 Max. Count
2 * 16 bit or + 65535 or
1 * 32 bit 4.2e9

restart cap.

HAC 2+1 65535

Declaration: EVentCouNTer <name> [<event>]

Instructions:

Counter.Increment <name> [if <condition>];Counter is incremented whenever the condition is true
Counter.ON <name> [if <condition>];Counter is incremented each CPU cycle until Counter.OFF
Counter.OFF <name> [if <condition>]

Counter.Restart <name> [if <condition>];Counter is reset to 0

Example 1

Counter ev1 counts how often something is written to flags[4].

ADDRESS AlphaBreak V.RANGE (flags([4])
EVentCouNTer evl

Counter.Increment evl if AlphaBreak&&Write

METHOD
(&) Analyzer () ART  (OLoager () SNOOPer () FD OLa
state uzed analyzer program file
ODisable (0 [ =it )
(® OFF 32767,
) Am SIZE zymbol value level
O trigger 327ET.
O break
Mode trigger.a
commands (®) Fifo E*1 E03E.
() Stack trigger.b
[ THrm S
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Example 2

The program execution

is stopped, after 5000. write accesses to the variable flags.

ADDRESS AlphaBreak V.RANGE (flags)
EVentCouNTer evl 5000.

Counter.Increment evl IF AlphaBreak&&Write
Trigger.A IF evl

The input event <counter name> is TRUE when the counter has reached its final
value.

CBX

File Edit Yiew WYar Break Run CPU Misc Trace Perf Cov  ‘Window Help

ME J & » B 2N

/4 E::Trace |Z| |E| rg|

METHOD

(&) Analyzer () ART (OLoager () SNOOPer () FD OLa
state uzed analyzer program file

O DI5able B (s | [ edt] [browse..
(® OFF 32767,

) Am SIZE zymbaol value level

O break

Mode trigger.a

commands (%) Fifo E*1 B000.

() Stack trigger.b

TEST SLAVE

Y PrePost
Autodrm [ MasterBrk
[ Awutalnit [ 5laveBrk
[ &uaTEST
rc

Ereaked, triggered at rd-word SD:0008721C by ANALYZERA

[ ermilate ][ trigger ][ devices ][ trace ][ Drata ][ War ][ other ][ previons

SP.000017BE SAmochmeochsieve+0x3E stopped bl A

Training ICE Analyzer
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Example 3

The trace buffer samples the 1000. up to the 5000. write access to flags[4].

ADDRESS AlphaBreak V.RANGE (flags([4]
EVentCouNTer evl 1000.--5000.

Counter.Increment evl IF AlphaBreak&&Write
Sample.Enable IF evl&&AlphaBreak&&Write

The input event <counter name> is TRUE when the counter value is within the
specified counter range.

CBX
METHOD
(&) Analyzer () ART  (OLoager () SNOOPer (O FDX OLa
If the counter value is a range, -

state uged analyzer program file / the analyzer trigger unit needs
O DI5able | | [0t | [ edt] [browse.. 2 counters
O OFF 4002,
() Am SIZE zymbaol
O trigger [
O break

Mode E*1 5001, trigger.a
commands (®) Fifo E*1 1000,
() Stack trigger.b

TEST SLAVE

7 List PrePost
Autodrm [ MasterBrk
[ Awutalnit [ 5laveBrk
[ &uaTEST
ez
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Time Counter

Available time counters:

Event counter and time counter share the same resources.

HA120 3 * 48 bit Max. time Resolution 100 ns
Restart cap. 3.8 hours

ECC8 2 * 16 bit or Max. time Resolution 100 ns
1* 32 bit 6.5 ms or
restart cap. 7.1 min

HAC 1 65 ms Resolution 100 ns

Time values can be entered in the following units:

Nanoseconds (ns)
Microseconds (us)
Milliseconds (ms)

Seconds (s)

Kiloseconds (ks)

Declaration: TImeCouNTer <name> [<time>]
Commands:

Counter.Increment <name> [if <condition>];
Counter.ON <name> [if <condition>]
Counter.OFF <name> [if <condition>]

Counter.Restart <name> [if <condition>]
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Example

Stop the program execution, if the function sieve need longer, then 250.us.

ADDRESS AlphaBreak sieve
ADDRESS BetaBreak P:0x17DA ; end of sieve
TImeCouNTer sievec 250.us

start:
Counter.OFF sievec
CONTinue

levell:
Counter.ON sievec IF AlphaBreak

Counter.Restart sievec IF BetaBreak
Trigger.A IF sievec&&!BetaBreak
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Trigger Levels

Available trigger levels:

HA120 8
ECC8 4
HAC
. A trigger level start with a label
. A trigger level ends at the next label or with the end of the program
U Only one trigger level can be active
. The first level, that is active, when a trigger program is started is the level named “start”. If no

level “start” is used in the trigger program, the first level is the active level.
Commands to change the trigger levels:
CONTinue - sequential level switch, continue with the next trigger level

GOTO <label> - free level change
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Example

Sample another 1000. records to the trace buffer, after the first write access to the variable flags.

ADDRESS AlphaBreak V.RANGE (flags)
EVentCouNTer delay 1000.

start:
CONTinue IF AlphaBreak&&Write

occured:
Counter.Increment delay
BREAK IF delay

Trace.List LeVel DEFault

E::Trace.List LeVel DEFault

WSetup... {3 Goto... || #3Find... & More | X Less

record level run address cycle data synbol ti.back -

—AA18a3 |START [ SP:@@@A17CA rd-long /@12BBE3 \\mccwmcc\sieve+Bx3C A.750us ~

571 flags[ k ] = FALSE; ¥

T clr.b (a2) -~

—891002 [START SD:0008277D wr-byte 0@ .cc\Globalxflags+8x9 8.375us =
572 k += prime;

adda. 1 d4,a2

SP:@AAA17CE rd-long GCFA5281 “wmoccwnochsieve+@x4@ B8.375us
add. 1 d4,d3

569 while { k ¢{= SIZE )

moveq #0x12,da

cmp.1 d3,dd

bge Bx17BE

—AA1AAA |OCCURRED SP:@AAA17CC rd-long 52827012 “mccwncchsieve+B@x44 B.625us +

—A910881 |OCCURRED
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Markers

Available markers:

HA120 A,B,C
ECC8 A, B
HAC

Commands for markers:
Mark.<name> [if <condition>]

Example 1

Sample another 1000. records to the trace buffer, after the first write access to the variable flags and mark
this write access in the trace buffer.

ADDRESS AlphaBreak V.RANGE (flags)
EVentCouNTer delay 1000.

start:
Mark.A IF AlphaBreak&&Write
CONTinue IF AlphaBreak&&Write

occured:
Counter.Increment delay
BREAK IF delay

Trace.List MARK LeVel DEFault

:Trace.List MARK LeVel DEFault (=53]
(& setup (R Goto J( F3Find [ #2[Chat J(_$ More [ X Less |
record mark level run_address cycle |data synbol
—AR1ARg4 -—— START SP:@AAA17CA rd-long DSCADEE4 \wmoccwnochsieve+Bx38 -
—AA1eA3 -—— START SP:@AAA17C4A rd-long 7A1ZEPE3 “wmccwmcchsieve+@x3C
i v
571 flags[ k ] = FALSE; 7
clr.h {a2)
| -8A1882 [A— START 5D :0AAR2783 wr-byte B8 swncchGlobalsflags+8x@F
572 k += prime;
adda.1 d4,a2
—-AA18@1 |—— OCCURRED SP:@@@A17CE rd-long GCF45281 \wmocywncchsieve+@x48
add. 1 d4,d3 —
569 while ( k <= SIZE ) £% Trace Find (=03
EEUE? ggxég »dB (%) Expert O Cycle O Group O Changes O Up
boe. Bx17BE Osignsl @ Down
r items

Search for the marked event

FindMewt | [ Find First] [FindHere] [ Find&l | [ Clear | [ Cancel

©1989-2020 Lauterbach GmbH
Training ICE Analyzer 58



Example 2

Sample only the function sieve.

ADDRESS AlphaBreak sieve
ADDRESS BetaBreak P:0x17DA

start:
Mark.A IF AlphaBreak
Sample.Enable IF AlphaBreak
CONTinue IF AlphaBreak

infunc:
Sample.Enable
Mark.B IF BetaBreak
GOTO start IF BetaBreak

©1989-2020 Lauterbach GmbH
Training ICE Analyzer 59



Trigger Inputs

HA120 HAC ECC8
Trigger Inputs 2 channels / 2 * 8 bit 1 channels /12 * 8 bit 1 channel / 1*8 bit
1 coax input A 1 coax input A

Declaration: TRIG.A <name> <data>;Input TRIGGER A
TRIG.B <name> <data>;Input TRIGGER B
INOUTA;Coax input A

TRIG.A T _SEL1 OyOxxxxllxx

BREAK IF T_SEL1
BREAK IF INOUTA
More examples:

TRIG.A Error_Val 0x0ff; hex. value
TRIG.A Error_Val 0x0xf; hex mask
TRIG.A Error_Val OyOxxxx1xx0; binary mask

TRIG.A Error_Val 11 22 33 ; one of the 3 values
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Trigger Outputs

HA120 HAC ECC8
Trigger Outputs 1 coax output A 1 coax output A
2 outputs (C, D) 2 outputs (C, D)

Commands:
OUT.<pin> [if <condition>]

Example

Stimulate coax output A if function sieve is entered.

ADDRESS AlphaBreak sieve

OUT.A IF AlphaBreak

Stimulate coax output A for 10.ms every time when the function sieve is entered.

ADDRESS AlphaBreak sieve
TImeCouNTer C_Delay 10.ms

start:
Counter.Restart C_Delay
CONTinue IF AlphaBreak
levell:
OUT.A IF !C_Delay
Counter.Increment C_Delay
GOTO start IF C_Delay
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Conflicting Instructions

Rule 1:
Instructions are executed from left to right.

Counter.ON countl, Counter.OFF countl IF AlphaBreak

Rule 2:
Instructions are executed top down.

GOTO Count_Level
GOTO Error_Level IF INOUTA

Count_Level:

Error_Level:

Rule 3:
Global statements have lower priority than local statements. (see Rule 2)

Rule 4:

Commands that change the trigger level (CONTinue, GOTO) can not be
combined with other output commands. This rule applies also to the
c BREAK command.
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The Analyzer Programming Dialog Window

. The intension of the Analyzer Programming Dialog Window is to provide an intuitive and easy to
use interface to program the Analyzer Trigger Unit.

. The Analyzer Programming Dialog Window does not represent the full functionality of the
Analyzer Trigger Unit.

How to Start

QIEECN Perf Cov  Winde
W LConfiguration. ..

ZF Trigger Definition ~~*
izt L4
ﬂliming L4
Eghart ' -'T-Analyzm Programming H=E3
Beset — Definition
Address Address Address
A-Fange : Wor Wor i
B-Range : Wor Wor i
C-Range : Wor Wor i
Walue Type Walue Lnit
DATAD: Mg = COUNTD: Y hd
DATAL: Mg = COUNT: j hd
— Lewell
Action Address/Range RDAWR... Drata Count
jhd |l Jhd |1 Jhd |1 Jhd |1 I
jhd |l Jhd |1 Jhd |1 Jhd |1 I
jhd |l Jhd |1 Jhd |1 Jhd |1 I
jhd |l Jd |1 Jd |1 Jd |1 I
— Lewvell
i |l fid |1 fid |1 fid |1 fid
i |l fid |1 fid |1 fid |1 fid
|l fid |1 fid |1 fid |1 i
— Lewel2
i |l fid |1 fid |1 fid |1 fid
i |l fid |1 fid |1 fid |1 fid
|l fid |1 fid |1 fid |1 i
CLEAR | LOAD | WIEW SAVE | Frogram | Frogram & Save Program&Save&EloseI
Actual used file: I ﬂ About |
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First Example

Example:

Sample all write accesses to the variable flags.
1. Define the address range (here the address range of the variable flags).
2. Select the action (here selective tracing) and define the condition on which the action should be

executed (here write accesses to the address/range defined in step 1).

Define the Address Range

The Analyzer Trigger Dialog Box allows the definition of 3 different address ranges, that can be used by a
Trigger Program:

A-Range, B-Range, C-Range

/& Analyzer Programming M= E3 I
R e s __————Click here to open the
AvFlangs Tl 7 Define Address” dialog box to
B-fiange ﬁ?/ %or Il define the address/range that
CRange Yo Yo | should be used as A-range
Walue Type Walue Lnit
DATAD: Mfea = COUNT: v[[ =]
DATAL: Mfea = COUNT: v|[ =]
— Leveld
Actian =i De[e Address S = _— M=]E3
=i | I ellvalies R Select HLL-Range to define
— Mem.Clazz  Yalue/Symbal
IF ¢~ Singe Address | i ﬂe address on HLL level
—leyell —M

F Mem.Class Walue/Symbol Slie/S ymbol
i “//l/ 7, | J7
F

Symbal

—Leweld ——————————

Lafledis

& HLL-Range I ﬂ
oF Ly |
ZIFS — — sl
=] =] =] =] |
CLEAR I | LO&AD I | WIEW I | Program &nalyzer I | Program &nalyzer & Cloze I
Actual used file: I ﬂ About |
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A Define Address
= e aties H e

_[olxl|
for all HLL symbols

Mem.Clazz  Yalue/Symbal

" Single Address I j I ﬂ
Mem.Class Walue/Symbol WaluedSyebiol

» iz I ] I |
Symbaol

& HLL-Rangs I

b

::symbol browse = /c "dialog.set SE

Click here to open the browser window

Up Down Symbals Functions | “ariables Modules
A AEAEAE [type [address
F_SIGN P :A0AA19B6 «
F_UNPK P :ABAA190E
Faddi P :ABAA1EBA
. fclose {asm_function) P :00002248—PPPAAZZCT
Select the variable flags by a | fclose P :@0082248
i fdoublei P :APAA1CBE
double C“(.;k . FFixi P :ABAA1COE
(fast browing through first letters Frixil P :00081CAE
i FFlti P:A0001C78
pOSSIbIe) Ffltis P:EEEElEC‘IJ
Fflush {asm_function) P :A0R0Z2C8--0A0AZ32B
|fflush P :A0ARZ22C8
flags {char [191) C :APRRZ7 74--0R0AZ2 786
Fruli P:A0AB1FE4
free {asm_function) P : 00082 1AB—PPPRZZ247
| free P :A00B21A8
Fsaddi P:000017FA
Fsfixi P :A0AB1EDC
fsinglei P :ABAA1CDE
Fssubi P:000017F6
Fsubi P :A0AA1EB4
func@ (int ()} P :A0RA1856--000A1857
| func@ P :ABAA10856
funcl (static void (}) P:EEEElESB——EEEEiE?S;j
KR ol
A Define Address M=]E3
= e aties H e
Mem.Clazz  Yalue/Symbal
" Single Address I j I ﬂ
Mem.Class Walue/Symbol Walue/Symbol
" Range I j I ﬂ | ﬂ
Symbaol
& HLLRange [Fsmce\Globaliags v
clesr | [ ok |
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Select the Action

An Analyzer Trigger Program can execute Actions depending on the current state of the user program and
the target hardware.

/& Analyzer Programming M= E3
— Definition
Address Address Address .
A-Fange : w.range( AwmcchGlobaly W or Wor SeIeCt the ?’Ctlon Sample to
B-Range - Dl Dl do a selective trace
C-Range : Wor Wor
Walue Type Walue
DATAD: Wlleo =) COUNTO: 1 =
DATAL: WllBD =) COUNTI: 1 =
— Lewell
Action Address/Range RDAWR... Drata Count
| R =& s [ H
| | | |
Stop Analyzer = & = & = =
—|Stop CPU&ANalyzer
Goto Levell
Goto Level2 & & - =
Inc COUNTO | & | & | & ¥
Inc COUNTA — — — —
Restart COLUNTO hdl i HE HE K
_|Restart COUNTA
Mark &
M ark B e e e e
Mark C B B B =
= e A HE |

ClEaR | [ oap | [ wiew |

Actual used file:

Program Analyzer

| Program &nalyzer & Cloze I

]

About |

Training ICE Analyzer
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Define the Condition

The current state of the user program/target hardware can be described by different characteristics. The
different characteristics can be combinded by a LOGICAL AND to form the condition on which the action
should be executed.

The following characteristics can be combined to form a condition:

Address/Range Address on the address bus
RD/WR Cycles type
Read access, write access, any access ...
Data Data on the data bus
Count State of an event or time counter
/& Analyzer Programming M= E3
— Definition
Address Address Address
A-Fange : w.range( AwmcchGlobaly W or Wor i
B-R : L L W .
i i i - The address/range defined by
T A-Range is the characterisic for
Walue Type Walue Lnit addl‘eSS bUS
DATAD: i ED =] COUNTO: W I
DATAL: i ED =] COUNT: j I
— Lewell
Action Address/Range RDAWR... Drata Count
Sample =|IF I j & I v & I hd
=liF Jad [t = .
= IF B-Range = & = =
— Levell 7'&?;@9
-hiange
Z|IF AE-Hange & & el
+|IF [BC-Range | & | & ¥
— ABC-Range — — —
ZIF fNOT ARange gd |1 fhd |1 1
= - [NOTBR
Level2 NOT CRange
L7 L[5 L]t L]t ]
L7 L]t L]t L]t ]
L] L]t L]t L]t &
CLEAR I | LO&AD I | WIEW I | Program &nalyzer I | Program &nalyzer & Cloze I
Actual used file: I ﬂ About |
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/& Analyzer Programming M= E3
— Definition
Address Address Address

A-Fange : w.range( AwmcchGlobaly W or Wor i

B-Range : Wor Wor i

C-Range : Wor Wor i

Walue Type Walue Lnit

DATAD: Mljgo = COUNTO: 1 hd

DATAL: Mljeo = COUNT: j =

— Lewell

Action Address/Range RDAWR... Drata Count

Sample |IF |&-Range i j & hd hd
| | | |
=11 =1 READ = =

Levell = — [ACCEss = =
L7 L]t L]t L]t ]
L7 L]t L]t L]t ]
L] L]t L]t L]t &

— Lewel2
L7 L]t L]t L]t ]
L7 L]t L]t L]t ]
L] L]t L]t L]t &

CLEAR I | LO&AD I | WIEW I | Program &nalyzer I | Program &nalyzer & Cloze I

Actual used file: I

]

About |

Training ICE Analyzer
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Program the Analyzer

-'T-Analyzm Programming =] B3
— Definition
Address Address Address .
A-Fange : w.range( "thumblehGlol 3| o Wor i If the Analyzer Program IS ready
B-Range v]or v]or i click here to program it into the
CRange: Ve Ve I Analyzer Trigger Unit
Walue Type Walue Lnit
DATAD: Mg = COUNTD: Y hd
DATAL: Mg = COUNT: j hd
— Lewell
Action Address/Range RDAWR... Drata Count
Sample ~|IF |&Range Tl & |wWRITE  x|& hd I hd
jhd |l Jhd |1 Jhd |1 Jhd |1 I
jhd |l Jhd |1 Jhd |1 Jhd |1 I
jhd |l Jd |1 Jd |1 Jd |1 I
— Lewvell
=lIF & sl Ak I
i |l fid |1 fid |1 fid | fid
|l fid |1 fid |1 fid |1 i
— Lewel2
i |l fid |1 fid |1 fid |1 fid
i |l fid |1 fid |1 fid |1 fid
|l fid |1 hd ) fid |1 i
CLEAR | LOAD | WIEW SAVE | Frogram %l Frogram & Save Program&Save&EloseI
Actual used file: I ﬂ About |

If the Analyzer Program is correct you get the message
“Analyzer programmed successfully!”

CLEAR | LOAD | WIEW SAVE | Frogram kJ Frogram & Save Frogram & Save & Cloze |

Actual used file: I ﬂ About |

Enalgzer‘ programed sucessfully!
ermilate | Drata | War | trigger | devices | TRace FERF Analyzer | Eart | Logger
ST:00001BBE “Mthumbleharmbsieve+Oxd2 |st0pped
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Display the Result

Start and stop the user program.

QEEECN Perif Cov  Wind

W LConfiguration. ..
Trigger Dialog...
ZF Trigger Definition~ *
2 Timing L
5 Chart 3 HLL Source Qnly
— Ml Source Only
Reset HLL Source and Data
Ml Source and Data
HLL Source Data and Yars

Tracking with Source
@1 List Context Tracking System

Training ICE Analyzer

::TRace.List

el

-

Setup...| 1Y Goto... | $3Find.. | 28{Chat | & More | X Less
record run address lcycle  Id.1 |synbol |ti.back =
FAAAPRARE |f . D:APEBG7EA wr-byte @1 “thumblesGlobalsflags+@xBE 4.500us 2
FAAAAREAY |f . D:@PEBG7EE wr-byte A1 “thunmblesGlobalsf lags+@x8F 4.500us *
FAAAPRARG |f  D:@PBEBG7EC wr-byte 81 swthunblesGlobalsflags+8x18 4.500us =
FAAAARARS |  D:@PERG7ED wr-byte A1 wthumblesGlobalsflags+8x11 4.500us =
FAAAPRAR4 |f  D:@PEBGYEE wr-byte @1 “wthumblesGlobalsflags+@x12 4 .508us
FAAARRAA3 |f  D:@PEBGY/F wr-byte 8@ “AthumblesGlobalsflags+8x3 8.000us
FARAPRARZ |f  D:APPRG7EZ2 we-byte @ “AthumblesGlobalsflags+@x6 3.0808us
BRK 9.768us

o
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Sampling of Memory/Variable Accesses

Sample any Access

1. Use A-Range to define the memory location/variable.
2. Select the action Sample and specify the condition by using the characteristic Address/Range
and RD/WR...

Example: Sample all accesses to flags[4].

/& Analyzer Programming M= E3
— Definition
Address Address Address
A-Fange : w.range( flags[4]"] Wor Wor i
B-Range : Wor Wor i
C-Range : Wor Wor i
valie Type o Ut Sample all read and writ_e cycles to
BATAE e = BEURTE vl the Address/Range defined by
DATAN: W|[en = COUNTY: j = A-Range
— Lewell
Action Address/Range RDAWR... Drata Count
Sample |IF |&-Range x| & |ACCESS =& hd hd
| | | | |
| | | i i
— Lewvell
L7 L]t L]t L]t ]
L7 L]t L]t L]t ]
L] L]t L]t L]t &
— Lewel2
L7 L]t L]t L]t ]
L7 L]t L]t L]t ]
L] L]t L]t L]t &
CLEAR I | LO&AD I | WIEW I | Program &nalyzer I | Program &nalyzer & Cloze I
Actual uzed file: |G:\AND\PDD\MBSK\EDMPILEH\MIEHIﬂ About |

W Setup... #2{Chatt | 4 Mare
record run address lcycle  Id.1 |synbol |ti.back =
FAAAARAAS |f . D:APERG7EA wr-byte A1 swthumblesGlobalsflags+8x4  123.000us 2
FAAAPRAAE |f . D:APERG7EA rd-byte A1 swthumblesGlobalsflags+8x4  126.000us |+
FAAARRAAY |f  D:BPERG7EA wr-byte A1 swthumblesGlobalsflags+8x4  123.000us =
FAAAPRARG |f . D:APBERG7EA rd-byte A1 swthumblesGlobalsflags+8x4  126.000us =
FAAAARARS | [ D:APERG7EA wr-byte 81 swthunblesGlobalsflags+8x4 123 .000us
FAAARRAR4 |f [ D:APERG7EA rd-byte A1 swthunblesGlobalsflags+8x4  126.000us
FAAAPRAA3 |f . D:APERG7EA wr-byte 81 swthunblesGlobalsflags+8x4 123 .000us
FAAARRARZ |f  D:APERG7EA rd-byte A1 swthunblesGlobalsflags+8x4  126.000us
—ARARAAA1 |BRK 25.290us >
J;I oz
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Sample all Write Accesses

1. Use A-Range to define the memory location/variable.
2. Select the action Sample and specify the condition by using the characteristic Address/Range
and RD/WR...

Example: Sample all write accesses to ast.count.

-'T-Analyzm Programming =] B3
— Definition
Address Address Address
A-Fange : w.range("ast. count] Wor Wor i
B-Range : Wor Wor i
C-Range i i | Sample all write cycles to
Value T Value Unit the Address/Range defined by
DATAD: vz = COUNT: ﬂ = A-Range
DATAT: Ml = COUNTT: v|[ =]
— Levell
Action Address/Range RDAWR... Drata Count
Sample =|IF [a-Range =l [writE  =l& = -
hd ] Jhd - Jhd - Jhd - I
hd ] Jhd - Jhd - Jhd - I
ZlIF fhd - fhd - fhd - I
— Levell
ZIF i i i I-
ZIF i i i I-
ZIF i i i I-
— Level2
ZIF i i i I-
ZIF i i i I-
ZIF i i i I-
CLEAR | LOAD | WIEW SAVE | Frogram | Frogram & Save Program&Save&EloseI
Actual uzed file: I ﬂ About |
TRace.List VAR DEFault
B setup..| Y Goto... | FFind. | 22{Chat | & More | X Less
record var Irun address lcycle  |d.1 |synbol |ti.back =
FEXEXEXXXXERX F
—AAARAAA3 [ast.count = 12345 f r  D:AAAA5118 wr-long BAAA3A39 ‘sthumblesGlobalvast+@x4 *
FARARAARZ [ast.count = 12346 f r  D:AAAA5118 wr-long BAAA3A3A “sthumblesGlobalvast+@x4 25.000us =
-ARBARAA1 BRE 3.647s :
 ld Y
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Sample Write Accesses with a Specific Value

1. Use A-Range to define the memory location/variable.

2. Use DATAO to define the data value.

To define a data value it is necessary to know if the data value is transferred as a byte, a word or a

long.

3. Select the action Sample and specify the condition by using the characteristic Address/Range

and RD/WR... and DATA.

Example 1: Sample all cycles where a 0 is written to flags[12]

-'T-Analyzm Programming =] B3
— Definition
Address Address Address
A-Fange : w.range( flags[12]"] Wor Wor i
B-Range : Wor Wor i
C-Range : Wor Wor i
Walue Type Walue Lnit
DaTAD: |0 Mg = COUNTD: Y hd
DATAL: Mg = COUNT: j hd
— Lewell
Action Address/Range RDAWR... Drata Count
Sample T|IF |ARange Tl& |WRITE =] & |DATAD & hd
jhd |l Jhd |1 Jhd |1 Jhd |1 I
jhd |l Jhd |1 Jhd |1 Jhd |1 I
ZlIF fhd - fhd - fhd - I
— Lewvell
i |l fid |1 fid |1 fid |1 fid
ZIF i i i I-
ZIF i i i I-
— Lewel2
i |l fid |1 fid |1 fid |1 fid
i |l fid |1 fid |1 fid |1 fid
|l fid |1 fid |1 fid |1 i
CLEAR | LOAD | WIEW SAVE | Frogram | Frogram & Save Program&Save&EloseI
Actual used file: I ﬂ About |

TRace.List VAR DEFault

W Setup... 5 Chart
record var Irun [address lcycle  |d.1 |synbol |ti.back =
—ARAPAA1A (flags[12] = A f r D:BAABGYEE wr-byte 8@ ssthunblesGlobalsflags+@<BC 249 .880us 2
—ARAPAAAY (flags[12]1 = A f r D:BAABGYEE wr-byte 8@ ssthunblesGlobalsflags+@<BC 249 .880us *
—ARAPAAAS (flags[12] = A f r D:BAABGYEE wr-byte 8@ ssthunblesGlobalsflags+@<BC 249 .880us ¥
—ARAPRAEAY (flags[12] = A f r D:BAABGYEE wr-byte 8@ ssthunblesGlobalsflags+@<BC 249 .880us -
—AAAPAARE |flags[12] = A f r D:BAABGYEE wr-byte 8@ ssthunblesGlobalsflags+@<BC 249 .880us
—AAAPAARS (flags[12]1 = A f r D:BAABGYEE wr-byte 8@ ssthunblesGlobalsflags+@<BC 249 .880us
—ARAPRARY (flags[12] = A f r D:BAABGYEE wr-byte 8@ ssthunblesGlobalsflags+@<BC 249 .880us
—ARAPARA3 (flags[12]1 = A f r D:BAABGYEE wr-byte 8@ ssthunblesGlobalsflags+@<BC 249 .880us
—AAARRARZ (flags[12]1 = A f r D:BAABGYEE wr-byte 8@ ssthunblesGlobalsflags+@<BC 249 .880us
—ARARRAA1 BRK 187.768us >
JI I ol
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Sample a Function

Use A-Range to define the function entry.
Use B-Range to define the function exit.

Select a set of actions by using 2 trigger levels.

In the trigger level LevelO the analyzer waits for the function entry and changes to Level1 when the

function is entered.

In the trigger level Levell the analyzer samples all cycles and changes back to LevelO at the function

exit.

Example 1: Sample only the function sieve.

LevelO:
Sample only the function entry

Change to Levell at the function

entry

Levell:

Sample all cycles

Change to Level0 at the function

exit

|synbol

ECBA swthumblesarmssieve+Bx48
‘A thunblevarmys ieve+Bx40

B4BA thumblesarmssieve
‘ithunblevarmysieve+Bx2

-'T-Analyzm Programming =] B3
— Definition
Address Address Address
A-Fange : sigve Wor Wor i
B-Range : p:0x1bcE Wor Wor i
C-Range : Wor Wor i
Walue Type Walue Lnit
DATAD: Mg = COUNTD: Y hd
DATAL: Mg = COUNT: j hd
— Lewell
Action Address/Range RDAWR... Drata Count
Sample T|IF |ARange & & hd I hd
Goto Levell =|IF [s-Range i | Jad |1 Jhd |1 =
jhd |l Jhd |1 Jhd |1 Jhd |1 I
jhd |l Jd |1 Jd |1 Jd |1 I
— Lewvell
Sample xlIF & & hd I hd
Goto Leveld x|IF |B-Range & & & hd
jhd |l Jd |1 Jd |1 Jd |1 I
— Lewel2
ZIF i i i I-
i |l fid |1 fid |1 fid |1 fid
|l fid |1 fid |1 fid |1 i
CLEAR | LOAD | WIEW SAVE | Frogram | Frogram & Save Program&Save&EloseI
Actual used file: I ﬂ About |
t LEVel DEFault
& Setup...| 1Y Goto... .. | 2 Chart T Less
. . record [level Irun [address lcycle  Id.1
Function exit —L>—EEEE33693 LEVEL1 T:00081BC4 fetch
-AMP63689 |LEVEL1 T:00081BC6 fetch  46F7
LEVELE T:00081B7C fetch
Function entry ABR63I6A7 |LEVELD T:80001B7E fetch 2100
-BMP63686 (LEVELA T:90081B8A fetch

678

-ARA63685
-ARA63684
-APA63683

char flags[SIZE+1];

int sieve()

{
push {r4-r5,r?}
LEVEL1
LEVEL1
LEVEL1
register int i, primz, k;

2l

D:PAAAAFAB wr-long AARAAF24
D:BABAAFAY wr-long AARAGT7C
D:PBAAAFAB wr-long AABCG614E

2208 swthumblesarnssieve+8x4

/* sieve of erathostenes */
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Example 2: Sample only the function sieve and mark the function entry with an A marker and the function

exit with a B marker.

-'T-Analyzm Programming H=E3
— Definition
Address Address Address
A-Fange : sigve Wor Wor i
B-Range : p:0x1bcE Wor Wor i Levelo:
C-Range : Wor Wor W .
= Sample only the function entry and
Vel W= ol nt mark it with an A marker
DATAD: Mg = COUNTD: Y hd
DATAT: Jul | L4 EOLNTI: EI I Change to Level1 at the function
— Lewell entry
Action Address/Range RDAWR... Drata Count —
Sample T|IF |ARange & & hd I hd
Mark & T|IF |ARange & & hd I hd
Goto Levell T|IF |ARange & & & hd
=lIF d d d =
— Lewvell I
Sample xlIF & & hd I hd
ark B x|IF |B-Range & & hd I hd
Goto Leveld x|IF |B-Range & & & hd
— Lewel2 B
=lIF =& =& =& =l| Levell:
ZF I I e Z1  Sample all cycles
~|IF | & | & | & ¥
= = = = — | Change to LevelO at the function
CLEAR | LOAD | WIEW SAVE | Frogram | Frogram & Save Program&Save&EloseI eXIt and mark the funCtlon eXIt by
a B marker
Actual used file: I ﬂ About |

The “Analyzer Find” dialog box allows to search for the markers

TRace.List MARK DEFault

B setup..| Y Goto.. | F3Find.. | £2{Chat | & Mare\] T Less
. . record mark run address lcycle vl |synbol [ti.back
Function exit ‘L»—aaasassfa -——— T:8@@81BC4 fetch BCBA \\thumblevarm\sieve+dx48 @.26dus
-ARRG3693 T:00AA1BC6 fetch  46F7 ‘A thunblevarmys ieve+Bx40 B.240us

T:88881B7C fetch

Function entry J

B4E3 swthumblesarmssieve 3.500us

FAARG3691 |———— T:80801B7E fetch 2198 Withunblevarmysieve+@x2 B.260us
FARRG3698 |———— T:00801B8A fetch 2208 sZthunblesarnssieve+8x4 8.240us
char flags[SIZE+1]; ¥ e el
— E=pert Find U
int sieve() I[‘nark.a on ®
678 |{ & Down
push {r4-r5,r7} o
| GAPE3689 |--— £ | D:@EAGAFE@ wr—long AR@4FZ [ Sodess/Symbel
-ARRG3688 -——— f D:PAARAFE4 wr-long PARARAA I THLL
FAAR63I6EY |——— f D:ABPABFES wr-long PABCG14
re%isterhint i, primz, k;  Data Cycle
1Nt anza. H
| ] —
682 anzahl = 0;
| AARGI686 |—— ¢ mm{:ﬂﬂaﬂﬁégaigtch 2n12 FindNest | FindFirst | Findall | Clear | Cancel |
JI I ol
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Stop the Program Execution

After a Wrong Data Value is Written

1. Use A-Range to define the memory location/variable.
2. Use DATAO to define the data value.

To define a data value it is necessary to know if the data value is transferred as a byte, a word or a
long.

3. Select the action Stop CPU&Analyzer and specify the condition by using the characteristic
Address/Range and RD/WR... and DATA.
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Example: Stop the program execution when 0 is written to flags[12]. Mark the record where the condition
was true with an A marker.

-'T-Analyzm Programming

IS[=] E3

— Definition

A-Fange :
B-Range :
C-Range :

Address

Address Address

w.range( flags[12]"] W

W or

W or

Walue

W or

Type Walue

l=l=|=

Uit

DATAL:

0x0

COUNTD:

DATAL:

COUNTI:

K1

L=l=

<l

K1

— Lewell

Action

Address/Range RDAWR... Drata

Count

Mark &

F |A-Range WRITE

DATAD

Stop CPUEANalyzer

F |A-Range WRITE

DATAD

F

[0 [0 K]

[0 [0 K]
o ome oo
[0 [0 K]
o ome oo

F

[0 [0 K]
o ome oo

[0 [0 K]

— Lewvell

F

F

— Lewel2

Ll

F

Ll
foxd
Ll

Ll
foxd

Ll

F

F

Ll

Ll
foxd
Ll

F

Ll
foxd

Ll

CLEAR |

Loso |

WIEW

SAVE | Frogram |

Frogram & Save

Frogram & Save & Cloze |

Actual used file: I

]

About |

F::TRace.List MARK DEF ault

Stop the program execution an
the analyzer, when the data val
defined by DATAQ is written to 1
address/range defined by A-
Range.

Mark this cycle by an A markei

0 is written to flags[12] in the
cycles marked by A. The CPU
executes a few more cycles
until the program execution
stops

| ¥ Goto.. | §3Find.. | 28| Chart
record mark run address lcycle  d.1 |synbol [ti.back |,
-AAeARA11 |——— D:8BAA1ECC rd-long BABBG7VC ““thumblevarmysieve+@x5@ B.260us 2
-AAeeRR1e |——— f T:8@B81BBC fetch E7F8 swthumblesarnssieve+Bx4@ B.500us +
strh r4,[rd, +r3] 3
-AARRARR9 A—— D:8PBB6788 wr-byte 88 \rthumblevGlobalflags+8x8C B.248us
695 k += primz;
add r3,r3,r?
-AAeeReAs |——— f T:09801BBE Fegch 3101 ‘ithunblevarmysieve+Bx42 B.268us
696
b Bx1BBA
-aAeeRea’? |——— f T:88881BCA fetch EVED swthumblesarmssieve+Bx44 8.240us
-ARAARRRE |——— f T:0AB01BEA fetch 2812 swthumblesarmssieve+Bx34 B.268us
692 while { k <= SIZE )
| cmp r3,#0x12
-AAeAREAS |——— f T:000801BB2 fetch  DCA4 “wthunblevarmysieve+8x36 8.240us
bgt Bx1BBE
-AAeeReRq |——— f T:00801BB4 fetch 2488 swthumblesarnssieve+8x38 B.268us
-AAeeRea3 |—— f T:00B01BB6 fetch 4805 “ithunblevarmysieve+@x30 8.240us
-AAeeReez |——— f T:0ABB1BBE fetch 54C4 swthumblesarnssieve+8x3C B.268us
—AAAAARA1 |-———-BRK 18.248us ~
1| | Bl
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After n Accesses to a Memory Location/Variable

1. Use A-Range to define the memory location/variable.

location/variable.

Select a set of actions:

Use COUNTO to define a number counter, that counts the accesses to the memory

To increment the number counter COUNTO on each access to memory location/variable defined by

A-Range

To stop the program execution when the number counter COUNTO has reached its final value

Example: Stop the program execution after flags[12] was accessed 20 times. Mark each access by an A

marker.
-'T-Analyzm Programming =] B3 l
— Definition
Address Address Address
A-Range : w.range("flags[12]" W or W or L f :
g gelfgsl12T) |_ Click here to define a number
B-Range : Wor Wor
C-Range : Wor Wor Counter
Walue Type Walue
DATAD: ¥ijE = COUNTD:
DATAL: ¥ijE = COUNT:
— Lewell
= "
Action Address/Range RDAWR... Drata Count etinelCounter = B
xlIF & & &
. Walue
~|IF - | & - | & | &
= = = — & Number Counter l—
= =t =t =t 20] ™ HEX Value
=|IF hd & hd I
— Lewvell € Time Counter I Urit: I LI
~|IF | & | & | &
Z|IF Sl Sl | _ cean | [ ok
ha |l Jael |1 el el -
— Lewel2
=lIF = = = = | Define the value for the number
—|IF d d d Zlf counter
|l fid |1 fid |1 fid |1 i
CLEAR | LOAD | WIEW SAVE | Frogram | Frogram & Save Program&Save&EloseI
Actual used file: I ﬂ About |
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Training ICE Analyzer

IS[=] E3

-'T-Analyzm Programming

Increment the number counter
COUNTO on each access to
the address/range defined by

Mark each access to the
address/range marked by A-
Range by an A marker.

Stop the program execution
when COUNTO has reached

The current state of the
number counter can be

watched in realtime in the

Trace Configuration

— Definition
Address Address Address
A-Fange : w.range( flags[12]"] Wor Wor i
B-Range : W[ ar W[ ar i A'Range.
C-Range : Wor Wor i
Walue Type Walue Lnit
DATAD: Mg = COUNTO: |20 Y hd
DATAL: Mg = COUNT: j hd
— Lewell
Action Address/Range RDAWR... Drata Count |tS ﬁnal Value
Inc COUNTO ~|IF |&Range x| & |ACCESS x| & hd I idp
Mark & T|IF |ARange x| & |ACCESS x| & hd I hd -‘ |
Stop CPUAnalyzer xlIF & hd I x| & |COUNTO I
=]IF =l Jhd | Jd |1 L—J
— Lewvell
i |l fid |1 fid |1 fid |1 fid
i |l fid |1 fid |1 fid |1 fid
|l fid |1 fid |1 fid |1 i
— Lewel2
i |l fid |1 fid |1 fid |1 fid
i |l fid |1 fid |1 fid |1 fid
|l fid |1 fid |1 fid |1 i
CLEAR | LOAD | WIEW | SAVE | Frogram | Frogram & Save | Program&Save&EloseI
Actual used file: I ﬂ About |
Perf Cov ‘Wind A F::TRace =] B3
7= Configuration. .. — METHOD
Trigger Dialog... & Analyzer  Logger € SHOOPer £ Whehiniase
ZF Trigger Definition~ *
ist L4
. — state — uzed — analyzer program file f
gé::;g : " DISable l Ic:\tmp\ana.ts edit | browse | W|ndOW
& OFF 5791,
Beset i — SIZE — zymbal value — level
" igger W W
" break -
— Mode — lrigger.a
— commands &+ Fifg COUNTO 19,
RESet " Stack — trigger.b
@ Init & BusTrace
TEST  ClockTrace
ist G Rl e
V' Autodim ™ Prestore
™ Autclrit [T PreTrace
¥ AutoTEST [V SLAVE
" FC
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TRace List MARK VAR DEFault

Tra

Setup...| (Y Goto.. [ #9Find. [ z2{Chat [ & More | X Less
record mark var Irun address lcycle  [d.1 symbol =
strh rd, [r5,+ridl £
-0AARAR1I A-— flags[12]1 =1 f | D:@EBB67EB wr-byte 81 \wthumblevGlobalxflags+Bx8C +
1] Bx1BB2 3
L L P P ==+ TR ~
Gbongeis | F| i i1 M
Expert Find o
| 98RBRA18 |- £l (MEMDN | Up  Lieraxd
* Down
—aARRRAA9 f pye+BxBA
—aARRRRAE f | AalCE S pye+AxBAC
—oapReRa7 |-——— f (I ™ HLL |’UE*BX15
-aBeRRaac f | D o bue+Bx1
—aARRRAAS f pye+Bx1C
-a8AEAARA [ £ (I | | (I =1 LverbxBC
—oapReRAa3 -——— f pye+BxBE
I Find Newt | Find Fist | FmdAuR! Cleat | Cancel |
oeuoagez | - £l bue+8x18 =
4
Iy cycle d.1 synbol
—BapesSe3 |F D:00BA6788 ur-hyte 81 \thumblevGlobalvflags+8x8C 2
~aaees399 |f D:008A6788 ur-hyte 88 \\thumblevGlobal\flags+8x8C 44.000us 4|
—a0pesazs |f D:00886788 rd-hyte 88 \\thumblevGlobal\flags+8x8C 101.500us ¥
—aapR4638 |f D:00BA6788 ur-hyte 81 \wthumblevGlobalflags +8x8C 183.500us |
—onpe4474 |f D:008A6788 ur-hyte 88 \\thumblevGlobal\flags+8x8C 44 .000Bus
—onpB4100 |f D:00886788 rd-hyte 88 \\thumblevGlobal\flags+8x8C 1@1.500us
—eape3713 |f D:00BA6788 ur-hyte 81 \wthumblevGlobalflags +8x8C 183 .500us
~aapA3549 |f D:008A6788 ur-hyte 88 \\thumblevGlobal\flags+8x8C 44 .000Bus
—eape3175 |f D:00886788 rd-hyte 88 \\thumblevGlobal\flags+8x8C 1@1.500us
—annez788 |f D:00BA6788 ur-hyte 81 \wthumblevGlobalflags +8x8C 183 .500us
—aanez624 |f D:008A6788 ur-hyte 88 \\thumblevGlobal\flags+8x8C 44 .000Bus
—anpez25e |f D:00886788 rd-hyte 88 \\thumblevGlobal\flags+8x8C 1@1.500us
—aape1863 |f D:00BA6788 ur-hyte 81 \wthumblevGlobalflags +8x8C 183 .500us
~aapR1699 |f D:008A6788 ur-hyte 88 \\thumblevGlobal\flags+8x8C 44 .000us
—aape1325 |f D:00886788 rd-hyte 88 \\thumblevGlobal\flags+8x8C 1@1.500us
—BapeA938 [J D:008086788 ur—hyte 81 \wthumblevGlobalflags +8x8C 133.SBBUS_J:]
I 7

g ICE Analyzer
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After n Function Calls

1. Use A-Range to define the function entry.

Select a set of actions:

To increment the number counter COUNTO on each function entry

Use COUNTO to define a number counter, that counts each function entry.

To stop the program execution when the number counter COUNTO has reached its final value

Example 1: Stop the program execution after the function sieve was entered the 15th time. Mark each

function entry by an A marker.

-'T-Analyzm Programming

IS[=] E3

— Definition

Address Address

Address

A-Fange : sigve

B-Range :

W or
W or
W or

C-Range :

Walue

DATAL:

DATAL:

Y
Y

W or
W or
W or

COUNTD:
COUNTI:

Walue

l=l=|=

Uit

15

v

K1

— Lewell

Action Address/Range

RDAWR...

Diata

Count

=

Inc COUMTO A-Range

=

Mark A A-Range

Increment the number
counter COUNTO on entry to
the function defined by A-
Range.

Mark each function entry by
an A marker.

Stop the program execution
when COUNTO has
reached its final value

Stop CPUEANalyzer F

-E L

-E L

COUNTO

-E L

F

[0 [0 K]
[0 [0 K]

[0 [0 K]

[0 [0 K]
[0 [0 K]

— Lewvell

F

F

Ll
Ll

F
— Lewel2

Ll
foxd

Ll
foxd
Ll

F

F

F

Ll
Ll

Ll
foxd

Ll
foxd
Ll

CLER | Losp | wiEw savE |

Frogram |

Frogram & Save

Frogram & Save & Cloze |

Actual used file: I

]

About |

Training ICE Analyzer
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TRace.List MARK DEFault

Setup...| 1Y Goto... | $3Find.. | 28{Chat | & More | X Less
record mark run address lcycle  d.1 |synbol |ti.back =
-ARR12e48 |—— f T:00001B48 fetch 208 s thumblesarnsnaint@x150 @.248us 2
f | T:@@@A1B7C fetch B4BB ‘Athumblevarmisieve [+]
FAAe12038 ——— f T:800801B7E fetch 2198 ‘thunblevarmysieve+@x2 8.240us ¥
—AAR12837 —— £F Analyzer Find O] sieve+Bx4 A.268us -
Expert Find U ==
char £1i | [Mark.A 0N
& Down
int Sle‘—Admexfambd rathostenes */
678 [{
| I~ HLL
FAAR1Z2eA36 ——— f 8.240us
- PPP12035 -— £ paa Cocle 8.260us
FAee1z2e34 |——— f | | | ’7| | 8.240us
662 FindNest | Find First | Find & Rl Clear | Cancel |
£% F:-A FINDALL . Mark A ON = S ||
14 |run address cycle d.1 synbol ti.back [
FARa12a39 |f T:88881B7C fetch B4BA swthumblesarmisieve 2
FARR11114 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .000us *
-ARa1A189 |f T:88881B7C fetch B4BA swthumblesarmisieve 249.000us ¥
-AAAA9Z64 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .8@0us =
-ARAAs339 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
-AAeA7414 |F T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
-ARBAG489 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
-AAAASS64 |F T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
-ARAA4639 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
-AAea3714 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
-ARaez7ae9 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
-AReA1864 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
-ARAAA939 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
-AReeRa14 |f T:88881B7C fetch B4BA swthumblesarmisieve 249 .888us
JI T ol

Training ICE Analyzer
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After Sampling n Cycles

1. Use A-Range to define the memory location/variable.

2. Use COUNTO to define a number counter, that counts the number of records sampled to the

trace buffer after the access to memory location/variable.

3. Select a set of actions by using 2 trigger levels.

In the trigger level LevelO the analyzer program waits for he access to memory location/variable and
changes to Level1 after the access.

In the trigger level Level1 the analyzer program samples the defined number of CPU cycles and
stops the program execution afterwards.

Example: Sample 1000. cycles after a write access to the variable flags[12].

-'T-Analyzel Programming M= =
— Definition
Address Address Address Level O:
A-Range: w.range("flags[12]"] W | o W | ar l Mark the access to the
o Rane: e e = memory location/variable with
C-Range: Wl Wlor W
v ; " . an A marker
alue ype alue mik
DATAD: vile = COUMTO: {1000, W hd Change to LeVeH aﬂer the
DATAT: E E = COUNTI: j = access to memory
~ Leveld location/variable
Aiction Addrezz/Range RDAWR... Data Count
Mark & =|IF [aFange =l Jwaite =l =& =]
Goto Levell |IF |&-Range xlE|WRITE x| & & hd
|IF Jd i Jhd | Jhd | =
jhdlly Jhd |1 fhd i fhd Jhd ||
— Levell ]
Inc COUNTD =lIF & I Jad |
Stop CPU&ARalyzer lIF I |3 d £ =& |COUNTO |
jhdlly Jhd |1 fhd i fhd I
— Lewvel2 -
~IF = s = =]| Level1:
=F = = = =l| Increment COUNTO on each
ZlF g i g | & ] cycle
Stop the program execution,
CLEAR I LOAD I WIEW SAVE | Program Program & Save Program & Save & Close I When COU NTO has reached It
Actual used fils: I ﬂ About | f|na| Value
::THace.List MARK DEFault
Bsetup..| 1Y Goto.. | FiFind.. | £Chat | # More | X Less
record nark run [address lcycle  d.1 |synbol [ti.back =
-apeR1014 ——- f T:08001B92 fetch EVF6 ‘\thunb lexarmysieve +8x16 0.260us =
1dr r5,8x1BCC *
FHRAA1813 ——— f D:98AA1BLL rd-long BBABG/7C \\thunblevarmysieve+Bxod a.240us = Sample another
-eeee1012 ———- f stlﬁaaﬂaig??rg?fggl E7F8 s“thumblesarmysieve+@x18 0.580us - 1000 cycles after
D :0AAAG7B8 ur-byte [T CNERREVNIENE WAl g the write access
. AEAA1618 | £ b I:Emaﬁégﬂietch 2200 \wthumblexarmisieve+@x1A 8.248us to flags[12]
—APeA16e9 ——- £ T:00001B82 fetch  2A1Z \\thunb le\armisieve +8x6 8.260us
cmp r2, i8x12
—APAA1608 —- f T:00001B84 fetch DDAE \\thumblevarmysieve +8x8 0.240us
hle Ax1E94 -
JI i ol

Training ICE Analyzer
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Statistic Functions

The statistic functions can be used to verify the runtime behavior of your embedded application.

The statistic functions are based on:
. Selective tracing

U Time stamp on each sampled record

The statistic functions have a high precision and provide detailed information, but since they are based on
the records sampled in the trace buffer their observation time is limited.
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Function Runtime Analysis

Numeric Analysis

Cov ‘Window Help
& Perf Configuration. ..
Perf List

Perf List Dynamic

O Perf Off

Function Runtime
Diztribution

Duration & to B
Distance trace records

E Showe Humerical
E Show az Tree
E Show Detailed Tree

LA ~

Start and stop the program

Beset £2{ Show as Timing F::Data.List
g <l M Step | M Ower | § Mewt | o Fetun| ¢ Up B Go MW Break | 12 Mode
addr/1ine |source | | =
675 for ( i = 0 ; i <= SIZE ; flags[ i++ ] = TRUE )} ; -
677 for ( i = 0 ; i {= SIZE ; i++ )

Cov ‘Window Help
& Perf Configuration. ..
Perf List

Perf List Dynamic

O Perf Off

on Runtime

o y Mumerical
Diuration & to B
Distahce trace records

Show az Tree
E Show Detalled Tree
5 Show az Timing

4 Show Nesting

Beset

F::TRace 5TATistic. FUNC

if ( flags[ i 1)
1

Absolute measuring time

total—34-504ns
range tine nin max avr count ratio 14 24 54 184
(root) | 34.591ms A .908 34.591ns  34.591ns 1.(-2) a.808y, -
I"hisviarhfumaint®x2 | 34.591ns A.888 34.591ns  34.591ns 1.(-1) 9.785%
hEssiarh8sfuncZ+Bx2 | 76.6MAus 76.60Pus 76.60Bus  76.600us 1. 8.208% «
hesviarhf funcl+Bx2 | 10.50Aus 1.58Pus 1.5080us 1.5@80us 7. 8.A38% «
Bsviarh8sfunc2atBx2 | 20.480us 20.48Bus  20.480us  20.480us 1. 8.858% «
sy iarhdsfuncZbiBx2 | 141.10Aus  141.100us  141.1RBus 141.1PRus 1. 8.487/ «
Bsviarh8yfunc2c+Bx2 | 713.500us  713.50Bus 713.580us 713 .580us 1. 2 P62/, m—
Bsviarh8sfunc2d+Bx2 | 48.400us 48.40Pus 48.400us 48 .480us 1. 8.139% «
hesviarhisfuncd+Bx2 EE.EEEUS 36.68Bus  36.6BBus  36.6WAus 1. B8.185% « | hd
4 » A

measuring time

L Ratio of include time to
total measuring time

Number of calls of the function.
A negative number indicates
incompleted exits or entries

—® Average time from entry to exit

= Longest time from entry to exit
—® Shortest time from entry to exit

— Absolute time from function entry to exit added over the complete
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Background

Cov ‘Window Help
& Perf Configuration. ..
erf List

erf List Dynamic

O Perf Off
Function Rurtime 3 m i .
i i B |= (BRI ~&— What does Function Runtime Prepare ?
Duration & to B L4 E Show az Tree
»

Distance trace records E Show Detailed Tree
5 Show az Timing

i Show Nesting

Beset

1. All function entries are marked with an Alpha Breakpoint, all function exits are marked with a
Beta Breakpoint.

The breakpoints can be set automatically, if HLL-functions are loaded.

I Break.SetFunc [<range>l<module>] [/<options>] Mark HLL functions

‘I F::Break.List
3% Delete | O Disable| @ Enable | /2 Select..|  Store... @ Set...
address types state =
C:818438 A HARD swiarhBsyiarhBsfuncl+8x2 -
C:81843E B HARD \\iarh8syviarhB\funcing
C:818442 A HARD swiarhBsyiarhBsfuncZ +8x2
C:P18482 B HARD ‘\\iarh8s\iarh8\func2\22
C:8184BA A HARD swiarhBsyiarhBsfuncZa+Bx2
C:8184DE B HARD swiarhBsyiarhBsfuncZay1@
C:P184E2 A HARD ‘\\iarh8s\iarh8\funczhb+8x2
C:818520 B HARD ‘\\iarh8s\iarh8\funczby18
C:@18528 A HARD swiarhBsyiarhBsfuncZe +8x2
C:@18586 B HARD sriarhBsyiarhBsfuncZey18 -
JI I ol

By default Alpha Breakpoints are set to function entry + prefetch offset, to avoid that accesses to
function entries caused by prefetches are sampled.

: :lsetup .PREFETCH
refetch: 4. Alignment: 2.

fokl | ot | |
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2. A trigger program is loaded, that samples only the function entries and exits. The function entries
are marked with marker A and the function exits are marked with marker B.

Sample.enable IF AlphaBreak]| |BetaBreak

Mark.A IF AlphaBreak
Mark.B IF BetaBreak

::TRace.List Mark DEFault

B setup..| Y Goto... | FFind. | 22{Chat | & More | X Less
record mark run address cycle  |d.w [symbol |ti.back =
256 return ath*c; E
| pop.w r@ +
+A0PRAPGY n-— f [ P:@18622 fetch  GDF@ “wiarhBssiarh8sfunct+8x2 16.400us ¥
+AAPAAPES -B— f [  P:@18666 fetch  BA180 ssiarhBshyiarh8sfunct+8x46 63.000us =
+ABPAAPGE A-— f [ P:@1866E fetch  GDFA swiarhBssiarh8sfunc?+8x2 17.2080us —!
+ABPAARGY -B— f [ P:@186BZ fetch @180 ssiarhBsyiarh8sfunc?+8x46 63.000us
280 return axh;
| undef Bx1088
+ABPAAPGE n-— f [ P:@186BA fetch  B0BZ0 ssiarhBsyiarh8yfuncB+8x2 8.300us
+AAPAARGET -B— f [ P:@1882Q fetch 5470 ‘wiarhBsyiarh8yfuncB+8x172 70 .880us
+A0PAAAYA n-— f [ P:@1882E fetch  GDF1 “wiarhBssiarh8sfuncd+8x2 6.780us
+A0PAAAY1 n-— f [  P:@18438 fetch 7915 swiarh8syiarh8sfuncl+@x2 16.788us
+A0PAAAYZ2 -B— f [  P:@1B43E fetch 5470 swiarhBssiarh8yfuncl+@x8 1.588us
+A0PAAAY3I n-— f [  P:@18438 fetch 7915 swiarhB8syiarh8yfuncl+@x2 6.800us
+A00RAA7Y -B— f [ P:@1B43E fetch 5470 swiarhBssiarh8yfuncl+@x8 1.588us
+A0PAAAYS N-— f [ P:@18438 fetch 7915 swiarhB8ssiarh8yfuncl+@x2 7.8080us
+ARARRATYG [ﬁ—— f r P:B1B43E fetch 5470 swiarhBsyiarh8yfuncl+@x8 1.SEEUiJ;J
A4 4P

. Initialize the trace buffer before you start the measurement.
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Subfunctions

Start of funci A
TCaII of func2

Return from func2

Call of func3

Return from func3

Time spent in funci

.

Training ICE Analyzer

J:‘.
End of func1 B —
total: 34.591ns
range min max avr internal iavr count [
{root) B .890 34.591ns  34.591ms B .890 B .890 1.(-2) B
I"hdsyiarhfwnaint@x2 .00a 34.591ns  34.591ns 3.35ns 3.35ns 1.{(-13
hissiarhfsfuncZ2+Bx2 | 76.680us 76.6PAus 76.68Pus 72.18Bus 72.10@Bus 1.
hess iarhd s funcl+Bx2 1.588us 1.588us 1.588us  10.58Pus 1.588us 7.
PssviarhfsfuncZa+Bx2 | 20.480us  20.4008us  20.400us  20.480us  20.4P80us 1.
s iarhfsfuncZb+Bx2 | 141.100us  141.100us  141.18Pus  141.1080us 141.100us 1.
sy iarhfsfuncZec+Bx2 | 713.500us  713.580us 713.5@8Pus 713.580us 713 .5080us 1.
Pssiarhfsfunc2d+Bx2 | 48.480us  48.48Bus  48.40Pus  48.480us  48.400us 1.
hssiarhdsfuncd+Bx2 | 36.680us 36.6PAus 36.60Pus 36.6BBus  36.6PAus 1.
hiss iarhd s func3+Bx2 B.180us B.180us B.180us B.180us B.180us 1.
hiss iarhd s funch+Bx2 7.100us 7.100us 7.100us 7.100us 7.100us 1. -
|« oz
L Average time within the function
Absolute time within the function
with regard to the complete measuring time
- Average time from entry to exit (time in subroutines included)
‘>  Longest time from entry to exit (time in subroutines included)

Shortest time from entry to exit (time in subroutines included)
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F::TRace 5TATistic. FUNC MIN MAX AYERAGE EXTERNAL EAVERAGE COUNT

total: 34.591ns
range min max avr external eavr count [
{root) B .890 34.591ns  34.591ims  34.591ms  34.591ms 1.(-2) =
I"hdsyiarhfwnaint@x2 .00a 34.591ns  34.59Ims  31.234ms  31.234ms 1.{(-13
hissiarhdsfuncZ2+Bx2 | 76.680us 76.6PAus  76.6@Pus 4.500us 4.500us 1
hess iarhd s funcl+Bx2 1.588us 1.588us 1.588us .00a .00a 7.
PssviarhfsfuncZa+Bx2 | 20.480us 20 .408us  20.480us .00a .00a 1.
Bsyiarh8yfunc2b1Bx2 | 141.100us 141.100us 141.188us .08 .08 1
sy iarhfsfuncZec+Bx2 | 713.580us  713.588us 713 .580us .00a .00a 1
Bsyiarh8yfunc2d+Bx2 | 48.480us 48.480us  48.480us .08 .08 1
h8sviarh8yfuncd+Bx2 LJBE.EEEUS 36.680us  36.6@0us 0 .A08 0 .A08 1. h
A4 4P

L= Average time spent in subfuntions

g Absolute time spent in subfunctions
with regard to the complete measuring time
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Interrupts

Start of funci A
Eterrupt 1

Return from Interrupt 1

Interrupt 2

Return from Interrupt 2
J‘
End of func1 B

The statistic functions exclude interrupts and double fetches caused by interrupts, if the interrupt routines are
marked as follows:

. Interrupt entry is marked by Alpha Breakpoint and a Charly breakpoint, interrupt exit is marked by
Beta Breakpoint.

Modified trigger program:

Sample.enable IF AlphaBreak| |BetaBreak

Mark.A IF AlphaBreak
Mark.B IF BetaBreak
Mark.C IF CharlyBreak

I Break.SetFunc [<range>l<module>]/INTR Mark HLL functions

I sYmbol.ForEach <cmd> [<name_pattern>] Symbol wildcard command

sYmbol .ForEach “Break.SetFunc * /INTR” INT*
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F::TRace 5TATistic. FUNC MAXINTR DEFAULT

total: 34.594ms intr: 18.588us
range maxintr tine min max avr count
(root) [ 18.580us  34.584ns B .890 34.584ms  34.584ms 1.(-2) &
Fhdssiarh8maint®x2 | 10.580us  34.584ns .00a 34.584ns  34.584nms 1.{(-13
hess iarhd s funcZ +8x2 4.500us V2.180us 72.10Bus  72.1@Pus  72.188us 1.
hess iarhd s funcl+Bx2 .00a 18 .588us 1.588us 1.588us 1.588us 7.
s iarhfs funcZa+Bx2 .00a 20.400us  Z20.480us  20.480us  20.4P80us 1.
s iarh8y funcZh+Bx2 .08 141.180us 141.180us 141.18Bus 141.188us 1.
s iarhfs func2o+lx2 .00a 710.300us  718.300us 710.300us 718.380us 1.
s iarh®s func2d +8x2 .00a 48.40us  48.40Pus  48.480us  48.4P0us 1.
hess larhd s funcd+Bx2 .00a 36.600us  36.60Pus  36.68Bus  36.6PAus 1. o
hiss iarhd s func3+Bx2 .00a B.180us B.180us B.180us B.180us 1.
sy larhd s funch+Bx2 .00a 7.180us 7.180us 7.180us 7.180us 1.
hess larhd s func+ax2 .00a 63.8AAus 63.8@Pus 63.8@Bus 63 .0PAus 1.
hess iarhd s func? +lx2 .00a 63.8AAus 63.8@Pus 63.8@Bus 63 .0PAus 1.
hess iarhd s funcB+Bx2 .00a 7A.000us  70.8@Pus  7O.ABBus 70 .0P0us 1.
hess iarhd s funcO+Bx2 6.800us 43.380us 43.300us  43.300us 43 .380us 1.
sy iarh8y funclB+8x2 .08 185.8@Pus 185.8@Pus 1@5.88Bus 185.800us 1.
s iarhfs funcl1+8x2 A.00a 1.908us 1.908us 1.908us 1.908us 1. -
1| | Ay
—— > Absolute time from function entry to exit
added for the complete measuring time minus
time spent in interrupts
— = Maximum time, the function was interrupted.
I <trace>.STATistic.Func [Y%<format>][<item> ...] [/<options>] Function runtime analysis
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Linkage Analysis

The linkage analysis displays the caller of a specific function.

B F::TRace.STATistic.FUNC
total: 34.594ns intr:
time min
34 .584ns .00a

18 .588us
max

34 .584ns
34 .584ns
72 .108us

range
{root}

hissiarh®wmaint@x2 | 34 .584ns .00a
dsviarhE s func2 +8x2
h8s iarh8sfuncl +Bx2
s iarhfs funcZa+Bx2

18Bus V2.

siarhisfunc2h+Bx2
s iarhfs func2o+lx2
s iarh®s func2d +8x2
v iarhfs funcd+Bx2
v iarhfs func3+8x2

48.498us
36.688us
A.188us

el et~ [l

total: 1@.58Bus intr: 18.588us
range tine min max avr count ratio 1% —|
hess iarhd s funcZ +8x2 4.500us 1.588us 1.588us 1.588us 3. 42 8574 x|
hess iarhd s funcO+Bx2 6.8080us 1.588us 1.588us 1.588us 4. 57.1424
4 | N

Tree Analysis

Cov ‘Window Help
& Perf Configuration. ..
& | Pedf List

% | Peif List Dynamic

O Perf Off

Function Runtime Prepare
Diztribution ¥ | Show Mumerical
Duration & to B

Distance trace records~ # E Show Detailed Tree

Show az Timing

Beset
Show Mesting

F::TRace.5TATistic. TREE

{root}
I"hdsyiarhfwnaint@x2
hess iarhd s funcZ +8x2
hess iarhd s funcl+Bx2
s iarhfs funcZa+Bx2
s iarh®s funcZh+Bx2
s iarhfs func2o+lx2
s iarh®s func2d +8x2
hess larhd s funcd+Bx2
hiss iarhd s func3+Bx2
sy larhd s funch+Bx2
hess larhd s func+ax2
hess iarhd s func? +lx2
hess iarhd s funcB+Bx2
hess iarhd s funcO+Bx2
hess iarhd s funcl+Bx2
s iarh® s func18+8x2
s iarhfs funcl1+8x2

total: 34.587ns
range tree tine min max avr
{root) 34.587ns .00a 34.58%ms  34.58Mms =
L _nain+@x2 34.587ns .00a 34.58%ms  34.587ms
F—Ffunc? +8x2 76.600us  76.6@Pus  76.6BBus  76.6PAus
L —func1+@8x2 4.500us 1.588us 1.588us 1.588us
—FfuncZat+@x2 20.400us  Z20.480us  20.480us  20.4P80us
—FfuncZh+B8x2 141 .18Aus  141.180us 141.108us 141.18Pus
—FfuncZc+@x2 F12.180us  712.100us 712.18Pus  712.180us
—Ffunc2d+8x2 48.40us  48.40Pus  48.480us  48.4P0us
F—Ffuncd +8x2 36.600us  36.60Pus  36.68Bus  36.6PAus
F—Ffunc3+@x2 B.180us B.180us B.180us A.100us
F—Ffunch+8x2 7.180us 7.180us 7.180us 7.180us
—Ffunct +8x2 63.8AAus 63.8@Pus 63.8@Bus 63 .0PAus
F—Ffunc? +8x2 63.8AAus 63.8@Pus 63.8@Bus 63 .0PAus
—Ffunc+8x2 7A.000us  70.8@Pus  7O.ABBus 70 .0P0us
F—FfuncI+8x2 49.300us  49.300us  49.380us  49.300us
L —func1+@8x2 6.8080us 1.588us 1.588us 1.588us
—Ffunc1@+@x2 185.8@Aus 1085.8A0us 1@5.8PBus 185 .80Pus
—Ffunc11+@x2 1.908us 1.908us 1.908us 1.SEEu5_J;J
1| | Ay
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Statistic Distribution of a Single Event

The statistic distribution of the time distance between the analyzer records is analyzed.

. Make a selective trace of a specific event
J Analyse the time distance
Example:

Analyse the statistic distribution of write accesses to flags[3].

ADDR AlphaBreak V.RANGE (flags[3])

Sample.enable IF AlphaBreak&&Write

Cov ‘Window Help

& Perf Configuration. ..
et Lt Dy sanples: 8189. awr: 71.296us min: 34.880us max: 187.720us
up to count  ratio 14 24 04 184 284 L@ 18
O Peif Off 30.720us 8. 0.898Y =
35.840us | 4995. 50.006Y
o P , 49.960us | ©. 0.098
punclon Burine 2 46.980us| ©. ©.0007
Dot g , 51.208us | ©. 0.098
— N = ey | 56-320us | 8. ©.800%
ce frac 3 = Humencal 61 ) 443”5 B ) B ) BBBZ
Fleset _llufShow 35 Tining 66.560us| @. @.000%
71.680us| ©. 0.998
76.800us | ©. 0.098
81.920us | ©. 0.098
87.040us| ©. 0.098
92.168us | ©. 0.998Y
97.280us | ©. 0.098
162.409us | ©. ©0.800Y%
187.520us| ©. 0.800Y%
112.640us | 4094. 49.993%
> 8. 0.908% v
JIER] ol

TRace.STATistic.DIStance 30.us 10.us

samples: 8189. awr: 71.296us min: 34.8BBus max: 1@7.720us

up to count  ratio 14 24 04 184 284 L@ 18

30.80Aus 8. 0.908% =
48.@@Bus | 4895. 5@.BAGY
58 .80AuS 8. B.908%
60 .80Bus 8. B.908%
70.80Bus 8. B.908%
80 .80AuS 8. B.908%
908 .AAAuS 8. B.908%
160 . BARuS 8. B.908%
1109.0@0us | 4494. 49.993%
120 . B8RS 8. 0.908%
130 . BARuUS 8. B.908%
140 . BARUS 8. B.908%
150 . BAAuS 8. B.908%
160 . B8RS 8. B.908%
170 . B80S 8. B.908%
180 . BAAuUS 8. B.908%
190 . @RS 8. B.908%

> 8. B.908% T

JIE] o

I <trace>.STATistic.DIStance [<timemin>] [<inc>] Time interval for a single event
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Statistic Distribution between 2 Events

The statistic distribution of the time distance between the record marked with A and the record marked with

B is analyzed.
J Set an AlphaBreak to the first event
. Set a BetaBreak to the second event

. Prepare Analyzer Trigger Unit

. Analyse the time distance

©1989-2020 Lauterbach GmbH
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Example:

‘2 F::Break.List

3% Delete | O Disable| @ Enable | /2 Select..|  Store... @ Set...
address types state =
C:@18E4C A HARD swiarhBsyviarhBysieve =
C:B1BEB2 HARD ‘\iarh8s\iarh8\sieverx24
JIER] ol
Cov ‘Window Help
& Perf Configuration. ..
Perf List
Perf List Dynamic
O Perf Off
Function Runtime L4 . . )
ity " Generates the following trigger program:
. 3
> EEm—

Beset

5Eil Cov MPCEES  Window
& Perf Configuration. ..

Perf List

Perf List Dynamic

O Perf Off

Function Runtime
Diztribution
D obB

Distance trace records

~Rd~ -~

Beset

I <trace>.STATistic.DURation [<timemin>] [<inc>]

E Showe Humerical
llllm] Show az Timing

Sample.enable IF AlphaBreakl|BetaBreak
Mark.A IF AlphaBreak
Mark.B IF BetaBreak

F::TRace.5TATistic. DUR ation

samples: 389. awr: 111.742us min: 111.748us max: 111.768us
[E— up to count ratio 14 24 54 184 208 587 188
= i . #8us a. 0.888% =
ﬁNShowasnmm .M3us | 343. BB.1744
=M | 111.745us @. 0.908/
111.748us a. 0.888%
111.750us a. 0.888%
111.753us a. 0.888%
111.755us a. 0.888%
111.758us a. 0.888%
111.768us a. 0.888%
111.763us 46. 11.825%
111.765us a. 0.888%
111.768us a. 0.888%
111.770us a. 0.888%
111.773us a. 0.888%
111.775us a. 0.888%
111.778us a. 0.888%
111.780us a. 0.888%
> a. 0.888% v
N ol

Time between two events

For more complex events, write your own trigger program.
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The Performance Analyzer

The performance analyzer displays the percentage of time spent in the different functions, modules etc.

Compared to the statistic function, the performance analyzer offers a long time measurement, but with less

information.

Function Performance Analysis

Example

Cov ‘Window Help

Perf Configuration. .. k

Perf Define Ranges...
Perf List
List Dynamic

Perf Off

Function Runtime
Diztribution

Duration & to B
Distance trace records

Beset

Measure the function performance

Display the result by ratio

Cov ‘Window Help
Perf Configuration. ..
Perf Define Ranges...

Pei
List Dynamic

Perf Off

Function Runtime
Diztribution

Duration & to B
Distance trace records

v v

Beset

Training ICE Analyzer

A E=PERF H=E3
— Mode — commands — performance program file
" OFF List | edt | | biowse |
" Program It
 LINE RESet — Sart — Address
% Function " OFF ISP:DRD--DRFFFFFF
 Moduls — options ) Lddiess
" Funchod ™ Anpdccess ) st — scans done ——
" LABEL ¥ PreFetch * Ratia no sean
510 I - curr.scan
510 T T scen — METHOD ——
51000 & Hardware - cov.time
1 Lete — Gate " BusSnoop 100.000%
) FlLiGs I 1.000s " PCShoop
aE::PEHF.Lisl H=E3
Setup... Goto... Wiew To Program | Program
scan: none 1 2 5 18 20 58 108
symbolname ratio o o . PP
sieve | 9B.466% -
{other) 8.768% ] «
main B.696% | «
funci@ 0.825% | «
funci3a 0.812% | «
funci3 0.888% | «
func 0.888% | «
funcig 0.806% | «
func2 0.885% | «
func4 0.883% | «
func9 0.882% | «
func? 0.882% | «
funcé 0.801% | «
funciia .808%
funci2 a.808% hd
JIER] ol
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Background

A E=PERF
— Mode
" OFF

" Program
" LINE

& Function
" Module
£ Funchod
" LABEL
510
5100
51000
1 [Lee]
] Fllifs

— commands

— performance program file

=] e
edit | browsel

— Address

List |
Iniit
RESet — Sart
" OFF
— optionz ) Lddiess
™ Anpdccess ) st
¥ PreFetch & Ratio
=
I~ SCaN — METHOD
& Hardware
— Gate " BusSnoop
IW " PCShoop

|5P: 00 FFFFF

— scans done ——

ho scan

oo,

— covlime
100.0002%

Default measurement method for
TRACE32-ICE is Hardware

If the measurement method is Hardware, the performance analyzer can be seen as an array of 64 counters.
Only one counter is getting the clock to count, all other counters are stopped. The resolution of the counter is

1 ps.

The counter selection is done by using the asynchronous breakpoints.

Asynchronous Breakpoints

|

Emulator Trigger Unit

Stop the program execution

Spot Breakpoint

L.

Spot System

Activate a spot point

Address Selectors

Performance Analyzer

—————————————— P
Performance Measurement

The asynchronous breakpoints are automatically disabled in the Emulator Main
Trigger Unit and the Spot System is switched off as long as the Performance
Analyzer is active.

Training ICE Analyzer
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The breakpoints are automatically set to the functions, modules etc. if HLL information is loaded.

i Break. List
Address C —|
C :ABPA1A50—AARA1A5F RS sncewnce s funcl +8x2 -
C:APPA1A62—AARA1A69 R sancesnce s func1g+8x2
C:APPA1A6C—AAAA1ACD WR sncewnce s func Hix2
C:AAPA1ADA—ARRA18D1 WRS sncewnce s func3 H8x2
C:A0PA1AD4—AARA18ED W3 snce e s funcd +8x2
C :ABPA19F 0—BPRA1 105 W sance e s funch Hx2
C:A0PA1108—AAAA114D Al snce e s funct Hx2
C:A0PA1150—AAAA11B1 Al 5 sncesnce s func? H8x2
C:A0PA11B4—0000132F AURS sance e s funcB +8x2
C:A0PA1332——-AAAA1381 AUR sance e s funcd +8x2
C:A0PA1384—0AAAA1517 AR sanceswnce s func18+8x2
C:APPA151A—AAAA155D A RS sanceswnce sy funcl+8x2
C :A0PA1560—AARAA158F A S swnccswnce sy funclla+BxZ
C:APPA1592——-AAAA1599 A sncewnce s func 12 +8x2
C:APPA159C—AAAAISES | BA snceswnce s func13+8x2
C:APPA1SEG—APAAIGS1 | BA S sanceswnce sy funcl3a+lxZ
C:APPA1654—0AAAA1787 | BA RS “nccwnce wna in+lx2
C:APPA1780—APARI7DE | BA R ‘nccwnceyvsieve Hlx2 -
Kl ol

With 6 address selectors up to 64 functions can be marked with different breakpoint combinations.

The functions are marked according the predefinded prefetch offset (SETUP.PreFetch) if the PreFetch check
box is switched on.

breakpoint combination

time-clock

DEMUX

1l us

(64 counters)

counter

counter

counter

time
counter

The measurement is made in intervals, after each interval the results in the display windows are refreshed.
The default interval is 1 s.
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Performance Scanning

If the number of symbols exceed the number of counters, the performance analyzer can run in scan mode.

Performance Scanning:

1. The first 64 areas are marked.
2. After each measurement interval the 32 less time consuming functions are thrown out of the
measurement.

The next 32 areas are marked

3. The result of the performance scanning is a list of the 32 most time consuming areas.
Example

A E=PERF H=E3 .

— Mode — commands — performance program file Measure the h" Ilnes
" OFF List | Edit browse |
" Program Init | |
& LINE < RESet — Soit — Address
£ Function " OFF ISP:DRD--DRFFFFFF ..
 Moduls — options ) Lddiess L If SCAN and Ratio is on,
" Funchod ™ Arptccess ] Symbl W@?/ the performance analyzer
" LABEL IV Prefetch @ Fotio T — does a performance scanning
510 = " cur.scan
5100 v SCaN >y —METHOD ——— 26.587%
51000 & Hardware - cov.time
1 Lete — Gate " BusSnoop 100.000%
-

FléfEs I 1.000s " PCShoop

aE::PEHF.Lisl H=E3
Setup... Goto... Wiew To Program | Program
scan: 69 1 2 5 1@ 20 58 108
symbolname ratio . . a0 o o oo . . P e
{other) | 35.9884% -
\mcchSel [ 23,4295
Amcch573 [ 12,386
\mcch568 8.479%
\mcci569 6.985%
\ncci564 4.296%
mcchs72 3.138%
\mcci\566 2.511%
Amcci5h0 1.631Y, | e
mcchs79 1.5217, | e
\ncch546 0.388% | «
\mcci562 8.1327% ) «
\ncchi74
ncch176 .808%
\mccha7? .808%
mcchivy9 .808%
‘mcch181 0.808%
Amcch187 hd
JIER] ol
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/& E::PERF =] E3

— Mode — commands — performance program file
o - | . — Number of complete scans
" Program It
& LINE RESet —~ Sort — Address Percentage of the areas that where
£ Function  OFF |5P: 00 FFFFF scanned in the current scan
 Moduls — options ) Lddiess
F runcod S L Aeeces i B el e dW/ Time covered by the currently measut
" LABEL ¥ PreFetch &+ Fiatin B9
510 = - curm.scan 64 ranges
5100 v | SCaN —METHOD ——— 25.000%
51000 & Hardware - cov.time
1 Lete — Gate " BusSnoop 100.000%
£ FLAGS [Tooos ||| ¢ PCSnoop

PERF.List ALL

S E::PERF List ALL M= B3
Setup... Gota... Wigw To Program|  Program
scan: 20
synbo lnane tine watchtine ratio  dratio address break [
{other) 97.333s 275.766s 35.2954 35.188% B
\ncci568 64.6925 275.766s 23.4594 23.794Y SP:008A1796—-88@A17AS C RS
\mcchs73 33.543s 275.766s 12.1634% 12.154Y SP:008A17CC—000A17D3 C AWRS
\ncci\568 23.6155 275.766s 8.563% B.362Y SP:0PPA17B6—AGABB17BD C W S
\ncci569 19.257s  275.766s 6.983% 6.942Y SP:00@A17C6—@ABB17CI9 C AN S
\ncc 564 11.846s 275.766s 4.2957 4.261% SP:888@17AC—B0BB17AD C WR
\ncch572 8.642s 275.766s 3.1334 3.244% SP:8@ABA17C2--0BBB17C3 C AW
\ncci\566 6.926s 275.766s 2.5114 2.581Y SP:000A17BO—BBBB17B3 C UWRS
\mcci5he 4.498s  275.766s 1.631% 1.644% SP:0PAP178A—-00PA1791 CB
\ncchs79 4.1965s 275.766s 1.521% 1.5274 SP:0PABA17D8—-B0EA17D0B C A R
\mcch546 | 851.781ins  275.766s 8.3987% ©8.321Y SP:00@A1778—-P0BB177B CB RS
Amcch562 [ 365.549ms  275.766s 8.13274 ©8.143/ SP:PA0BA17A8——BBBB17A9 C R
\ncchA91 .08 269.155s 0.80By . B.808Y SP:PABR16ZE-—ARBR1631 A RS
ncchi76 45 .880us 275.766s f.80@y . B.808Y SP:PABA1A96-—PPBB1BAB A S
wmcch 375 272.162s -
JI I oz
A L Ratio of time spent in this range in the

last measurement interval (dynamic)

Ratio of time spent in this range

Time this range was watched

Time spent in the range

If a range is thrown out of the currently watched ranges, not information about
this range is stored.

If the range reenters later the currently watched ranges, watchtime and time start
at 0.

The ratio spent on this range depends on: time spent in the range and the time this
range is watched. So if a very time consuming range is only watched for a short
time, it can come up in the ratio list very quickly.

©1989-2020 Lauterbach GmbH
Training ICE Analyzer 100




Performance Analyzer Programs

It is also possible to define spefic address ranges for the performance analyzer by using the performance
analayzer programming window.

A E=PERF H=E3
— Mode — commands — performance program file

" OFF List IG:\AND\PDD\MBSK\CDMPlLEH\MlCl editR | browse |

& Program It

 LINE RESet — Sart — Address

£ Function " OFF SP:0x0-0=FFFFFF

 Moduls — options  Address

" Funchod ™ Anpdccess © svmbol — scans done ——

" LABEL ¥ PreFetch & Ratio

510 = - curm.scan

5100 ™ SCaN —METHOD ———

51000 & Hardware - cov.time

1 Lete — Gate " BusSnoop

£ FLAGS [Tooos ||| ¢ PCSnoop

Compile the performance analyzer program ani
load it into the performance analyzer and save

v— Compile the performance analyzer program an
load it into the performance analyzer unit

EepeREP @B
Save Save Az |Save+Close| Quit+Close | Save+Comp| Compile
nccimcchsieve =
nccwmce wna in
nccsmee s funclg
s ncesmce s func?
s ncesmce s func3
s nce e s funcd
s nce smce s funch
s unce wmce s funct
s ancesmce s func?
s ncesmce s funcB
s nce smce s funcd _
| _>l_I
[ok] | SRR I"ﬂ#ﬁ.\‘.\‘.\l | | =i | 4
aE::PEHF.Lisl H=E3
Setup... Goto... Wiew To Program | Program
1 2 5 18 2a =1 108
synbolnane  ratio s . . L s .
\anccincchsieve | 91.214% =
{other) 4.392%
“\mccwmcewnain 4.392%
sncewmce s func? a.aea
snccswnce s funcd a.aea
swnccwmce s funclg a.aea
sncewnce s funcd a.aea
sance e s funcd a.aea
sncewnce s funch a.aea
sncewnce s funct a.aea
sncesmce s func? a.aea
sncesnce s funcB a.aea
JI I ol
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Context Tracking System (CTS)

Context tracking is a technique that allows the context of the CPU/target to be reconstructed for a selected
trace record based on the information sampled in the trace buffer. Context in this case means the contents of
memory and registers.

The basic features of the Context Tracking System as described in this section

require that:

. full program and data information (all read accesses) is available

o . all CPU cycles until the program execution stopped are sampled to the
trace buffer

More features and settings for CTS are described with the CTS command

group.
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Trace Based Debugging

Trace based debugging allows to re-run the program and data flow sampled into the trace buffer on the
TRACE32 screen. Trace based debugging is set-up as follows:

B

File Edit view WYar Break Run CPU Misc Trace Perf Cov MPCSxx  Window Help

ME + ¢ PR P 2N Humosis @5 2

|5 B:: Trace. List |Z||E‘rz|
WSEtup.. I3 Goto... || #3Find.. =
record run address cycle |data symbol ti.back = =
sthx rii,riz,ril A =
D:B@AAC4 74 wr-byte 81 swdiabc1vGlobalflags+BxBC 8.108us =
P:008011F@ fetch  3BFFOBP1 s\diabclidiabclisieve+dx3C A.1880us =
addi r31,r31,0x1 A =
P:AAAA11F4 fetch  4BFFFFE4 s\diabciydiabclysieve+dx48 A.18Bus =
[ Anal =
P:OGHALLDB fetch  ZL1FOBiZ \\disbclvdiabe oo 0. 16dus -
cmpui r31,8x12 &4 Set Ref =
24 Set Zero =
&4 - =
5 un = Bl -
CBtep || Owver || L Newt || . Retun ~ Up 1) Back |0 . diabcl.c :
adgr/line  code label nnemonic 2| Timing o -
SP AAAA1 1E8 [396ARAR1 1i ri1,Bx1 A _
SP 3@AAA11EC) | 7DECFIAE sthx rit,ri2,r31 -
SP 8001 1F B JBFFHUN1 addi r31,r31,px1 -
AIABEEELEA b B8x1108 -
for {( i =0 ; i {= SIZE ; i++])
(1] a R [1] D:0xCAE8 33 Find Modily
1 FFFFFFFE 8 R a address |B 1 2 3 4 5 =
2 08810608 8 RyE 0 : R 2
3 2C RiZ [:45; R28 g SS g 1 61 81 01 Al o1 ]
b SD:BPRAACA7E | BA A1 B0 BA A AR A8 B .
5 37 R13  DO@14308 RZ1 8 Rps €338 —H sp:appecice | @p @@ 6P @A @A 40 A8 A
6 €358 Ri4 8 Rzz 8 Rgm C338 SD:AAAACASS | AR 6A @A AA AA @A A8 BB
7 B1s6  Ris 8 Rz 8 RAM i SD:AARACASN | BA 6A BP AA @A BA AR
| SRRt on nes s o o o o
[ emifite ] [ trigger ] [ devices ] [ trace ] [ Data ] [ War ’ ] [ FPEHF ] [ SY'Stem ] [ Step ] [ Go ] [ ather ] [/ﬁwiuus ]
C-T: 0041 6.704ms | CF: 67040, -6.704ms | C-Z: +3233s CTS [67041.) M UP

1.) Select the recording point for
which the state of the CPU/target
should be reconstructed.

2.) The PC will be set automatically
to this recording point.

3.) During the trace-based debugging
the changes of memories, variables
and registers can be watched

With active CTS the windows in the TRACES32 screen don’t show the current state of the CPU and the
current contents of the memory and registers. The windows display the memory, registers etc. as they were
at the moment, when the selected record was sampled.
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To avoid irritations there are a number of indicators that show you that CTS is active.

Yellow buttons in the Data.List window indicate that
CTS is active

CEBX

File Edit View Yar Break Run CPU Misc Trace/ Perf Cov MPCExx  Window Help

ME $&C PR E 7MW Hamoess Bz

[ Over J[ .l Nest |[ o/ Retun ]~ Up [ 1] Back [ 10O | ¥ Made | Find: diabcl.c
ine  code label mnemonic conment

1i ri1,dx1

sthx ri1,r12,r31

addi r31,r31,8:1

b Bx11D8

for { i = 0 ; i {= SIZE ; i++ )

WSetup... {3 Goto... || #3Find.. & More || X Less

record run address cycle data sumhol ti.back o
200807 P:00801200 fetch 41810850 \\diabcindiabcl\sieve+Bx4C 8.100us  ~
byt 8x1250
2000086 P:00801284 fetch 30800801 \\diabclidiabcl\sieve+Bx50 8.100us
[ L= { iF f Flnanl 4 1 3 2

[ ermilate ][ trigger ][ devices ][ trace ][ Drata ][ War ][ FERF ][ SY'Stem ][ other ][ previons
SP:000011F4 “hdisbcl diabel bsieve+0x4 [CTS) CT5 [67041.) ‘\ Il UP
A (CTS) after the logical and symbolical A yellow field in the state line shows you, that you
address in the state line shows you, see the memories and registers as they were when
that CTS is active record number -xxxx. was sampled

All basic debugging commands can be executed: Step, Step.Over, Go.Next, Go.Return,
Step.Change, Var.Step.Change, Step.Till, Var.Step.Till.

CTS also supports a Sstep.Back command.
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With oFF CTS is switched off. The current state of the CPU and the current values of registers and variables
are displayed on the TRACES32 screen.

Step.Back OFF (Switch CTS OFF)

CEBX

File Edit WView War Break Run CPU Misc Trace Perf Cov

MK +&¢ pE B 7R = 8

[ Stem [ Over J[ L Mewt | Retun][ - Up J[ R Back | _J0f |[ }¥]Mode | Find: diabcl.c

addr/Fine  code label conment

ri1,dx1
ri1,r12,r31
r31,r31,8:1
Bx11D8

for { i = 0 ; i {= SIZE ; i++ )

WSetup... {3 Goto... || #3Find..

record run address cycle data sumhol ti.back o
(515151515 P P:00001200 fetch 41810050 swdiabclidiabclisieve+@x4C 0.100us ~
hgt Bx1250
(51515151515 P:80001284 fetch  3D800001 swdiabclidiabclisieve+8x50 @.100us Z
[ L= { iF f Flnanl 4 1 3 2
[ ermilate ] [ trigger ] [ devices ] [ trace ] [ Drata ] [ War ] [ FERF ] [ SY'Stem ] [ other ] [ previons
SP:000011F4 Mhdisboldiabclbsiewve+0x40 [CTS] CTS [67041.] bl UF
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HLL Analysis of the Trace Contents

CTS provides also a number of features for hll trace display.

Analyse each HLL Step

IE Perf  Cov  MPCSxx

W Configuration...
& 75 settings...

ﬂ Timing
5 Chart

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

Reset

=3 B::CTS. List

All

3
3
3

HLL Source Only
ML Source Only
HLL Source and Data
MIX Source and Data

HLL Source Data and Vars

"_: Tracking with Source

CEX

record
anzahl = 6 ~
—-8eens3 | - avw 0.500us
flags = (1, 1, 1, 8, 1, 1, 8, 1, 1, 8, 1, 8, 8, 1, 1, 8, 8, 1, @) v
i=8 ~
{
625 if ( flags[ i 1)
—anen4g | - avw 0.600us
primnz = 17
i=8
{
627 primz = 1 + i + 3;
primz = 19
-anen4z | - avw 0.200us
k = 24
i=8
prinz = 19
628 k = i + primz;
k = 27 ¥

il & &
¥ B:iy.info i
swdiaboclsdiabclyvsievesi

R31 block-local register alive: P:@x11BB——8x1273

(register int) (signed 32 hits)

For each hll step the following information is displayed:

. The values of the local and global variables used in the hll step

. The result of the hll step

J The time needed for the hll step

I CTS.List [<recordIrange>] [<item> ...] [/option] List pure hll trace.
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Analyse the Function Nesting

& [B::CTS.List /1]

record o
static int func3() /% simple function */ ~
218
+A02808 | - - 0. 500us .
219 s M 5; ~
+A82813 | - - 0.100us —
220
+ARZ281 aw 0.600us
return = 5
/////////// +A82818 func3+8x1C 1.000us »
|

CT5... || [} Gota... ;jFind... = |TREE Eﬁhart & ore ELess
Push the Less

—funcZd+8x64 9.600us &
bUtto_n to get _a funcd diabcl.c\221——  4.800us =
function nesting [str' = (word = BxFFOC, count = 1, left = BxFFAB, right = Bx10A8, fieldl = .

: func4+8x6C 4.800us
analysis func3 diabcl.c\215——  1.80Bus —

[:return =5

func3+8x1C 1.008us

funch diabcl.ch229—— 2.700us

a=5

bh=2

c=73

return = 11

func5+8x48 2.780us
—func diabcl.ch237—— 17.900us =

' 2.

For each function you get the following information:
J Function parameters (and return value - not available on all CPUs)

. Time spent in the function
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Tree Display

[ oo ] Firee. ) £

autovar = 45 E
funcl{ Sauvtovar ); /* to force avtovar as stack-scope */ v
F 0.200us :

liabcl.cv149—— 1.980us @0

/% static function %/

Config...|| [ Gota i

Click here to get a
tree analysis of the
function nesting

I‘ funcs: 33. total: 13.857ms
range tree tine min max -
13.187ns 13.107 ~
12 .884ns .08 12.884

16 .380us

<
—

16.300us | 16.300

Timing Display

Click here to get a
graphical analysis of
the function runtime

(B seun ) @T5. ) 3 oo, | _Fine. | E7rEE | char’

record

& More || X Less

autovar = 45

166 funcl{ Sauvtovar ); /% to force avtovar as stack-scope */ -
+AB2275 |- = aw 0.200us A
+AB2277 (= diabcl.cv149—— 1.98Bus =

= B::CTS.Chart

W Setup...| i1 Groups..] am Config...|| (¥ Goto... || #4Find... 4P In P4 Out MM Full

152

address | | ! |

300 . 80dus 310.808us 320 .008us 330.0808us

funcz |

funcza
funcZhb «|

func4 «»

funch ¥

[ mE

functe) EESEEEES 00
func2del
func3el
L R

funce | 1 W
funciBel . I

|

B3
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CTS.STATistic.TREE [%<format>][<item> ...] [/<options>] Display trace contents as call tree

CTS.Chart.sYmbol [<record_range>] [<scale>] [/<option>] Display trace contents as timing

based on the symbol information

Background

Current state of the target

Contents of the

trace buffer Memory CPU register

Memory-mapped

peripherals SPR register

CTS

CTS read and evaluated the current state of the target.

1.

CTS can only perform a correct context reconstruction, if solely the processor core, for which the
data flow is sampled into the trace buffer, writes to memory. If there are memory addresses, e.g.
dual-ported memories or peripherals, that are change otherwise, these addresses have to be
excluded by the command MAP.VOLATILE from the CTS context reconstruction. These memory
addresses are then displayed as unknown if CTS is used.

CTS performs memory reads while performing a context reconstruction. If read accesses to
specific memory-mapped peripherals should be prevented, the addresses have to be excluded
by the command MAP.VOLATILE from the CTS context reconstruction. These memory
addresses are then displayed as unknown if CTS is used.

Under certain circumstances the reconstruction of the program flow can cause BUSERRORS on
the target system. If this is the case, it is recommended to load the code to virtual memory.
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4. CTS has to be re-configured if:

- the program execution is still running while CTS is used.

not all CPU cycles until the stop of the program execution are sampled to the trace.

the trace contents is reprocessed with a TRACES2 instruction set simulator.

only the program flow is sampled to the trace buffer.

In all these cases the current state of the target can not be used by CTS. For more information refer to
the command CTS.state.

IE Perf  Cov ‘Window

| W Configuration... state progress options
(=) OFF UseSIM
Trigger Dialog. .. O oN UseConst
T Trigger Definition 4 warnings Usetdemary
Y List 4 commands UszeRegister
i Timing 4 fifchulls
#2| Chart 4 UseReadCycle
g Save brace data ... esbiieC ol
E Load reference data ... Mode [} e fitesa
& Full IMCremental
Reset [ 2 cacHE O Memary [loisG
MAP.VOLATILE <range> Exclude addresses from CTS
CTS.state Reconfigure CTS.
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