FS2 Trigger-Trace Windows for GDB/Insight
for MIPS Processors

User Guide

January 29, 2004

First Silicon Solutions, Inc.
4000 SW Kruse Way Place
Bldg 3, Suite 210

Lake Oswego, OR 97035
voice: +1-503-489-0311
fax: +1-503-489-0315
info@fs2.com
support@fs2.com

Copyright © 2004 First Silicon Solutions, Inc.

First Silicon Solutions, Inc. Page 1 of 25




FS2 Trigger-Trace Windows for GDB/Insight for MIPS: User Guide

Table of Contents

L INEFOTUCTION L. s 3
2 INSEAIALION ... 3
3 BUIldiNg the APPHCALION. .. ..ot e e ettt e e e e e e e e tb b e e e e e e e eareba e as 3
4 Starting up INSIght aNd FS2 WINGOWS .......oiiiiiiiiiiiii ettt e e e e e eeet e s e e e e e eeebban e e aeaaaeees 4
5 GDB/Insight and FS2 windows Tutorial using the installed fs2_ex example program..........c.............. 7
5.1 ACCESSING ON-IINE HEIP et e e ettt e e e e e e e rb b as 7
5.2 Starting InSight @nd FS2 WINAOWS .........iiiiiiiiiiiiii e e e e e eeaeb s 8
5.3 LoAdING SYMDOIS ... .ttt a e e e et b s 9
5.4 SettiNg TraCe MOES. .......coouuuuiiii ettt e e e e e e e e e e bt e e e e e e eetbba e e e e aaeeensennans 11
5.5 Interleaved Source lines and disassembly lINES ..........coooiiiiiiiiiiiiii e 12
5.6 SOUIMCE-ONIY VIBW ...ttt oottt e e e e et ettt e e e e e e et ee bbb e e e e e e eetbba e e e eaaeeensnnnnns 13
5.7 INCIUAING 10AA/SIOIE CYCIES ... et e e e e eeaeeaaas 14
5.8  Full path fOr SOUICE lINES.......e et e e e e et e e e e e e eeeeaaans 15
S I Y | B R L= TP PP PT TP PPPPPPPPRPTN 16
5.10  TrACE MESSAQE VIBW. ... ieeiiieiie e e e ettt e e e et et ettt s e e e e e e eetttaa e e e e e e e eaetaaa e e eeeeestbbnn e aeeaaeaensnnnnnn 16
5.11  Turning Trace 0N @nd OFf ....... oot e e e e et e e e e e e eeeeaaaas 17
T D - - R T o [T PSSO PPPRTT 19
5.13 Example of measuring the duration of the program l00P...........oooeiiiiiiiiiiii e 23
5.14  Saving the trace t0 @ fil ........ et e e e e e 24
B CONCIUSION ... 24

First Silicon Solutions, Inc. Page 2 of 25




FS2 Trigger-Trace Windows for GDB/Insight for MIPS: User Guide

1 Introduction

This document describes how to install and use the FS2 HW Triggers, HW Trace, and Trace Mode
windows with the GDB/Insight GUI environment. The HW Triggers window provides all the setup
fields necessary to program the MIPS hardware execution triggers and data triggers which can be
used to break the processor or control the turning of trace on and off.

The Trace Mode window provides all the setup choices to control what cycle types go into the trace
buffer. It also provides the setting of the trace clock ratio and the trace buffer.

The HW Trace window provides various views of trace results, including source line insertion and
variable name lookup.

These FS2 Trigger/Trace windows are tcl/tk-based and are part of the FS2 Console code. All the
features are also available through the console commands (except symbolic trace insertions). If you
are writing scripts that involve setting up triggers or trace modes, you can make the setups through
the windows, display the results with the console command, then copy and edit the output into a
script file.

2 Installation

Details about the installation of files, setup information, and procedures for the GDB/Insight
environment are in Appendix F of the “Getting Started: ISA-MIPS Debugger” manual (MIPS-Getting-
Started.pdf). This is available through Start > Programs > FS2 > ISA-MIPS Getting Started Manual
menu.

3 Building the Application
A MIPS target application can be built using the make facility included in the MIPS SDE installation.
The example program provided by the FS2 software installation in the fs2_ex directory that is

subsequently used in this document can be built with the steps and explanations that follow.

open a bash shell
cd to ../examples/fs2_ex directory

The Makefile in the fs2_ex directory contains the following lines:

PROG =fs2_ex

OoBJS =fs2funcl.o fs2func2.o fs2func3.o fs2_ex.o
CFLAGS =-00-g

SBD =MALTA32LJ

include ../make.mk

Note that this example builds an image for the MALTA32LJ target board. The “L” stands for “little
endian” and the “J” stands for the FS2 JTAG control box.

The next step is to run this makefile. The sde-make defaults to running the Makefile script:

sde-make fs2

The “fs2” switch directs the make files to create a symbol file that will be used by the FS2 HW Trace
window. The specific make file that includes the command to make the symbol file for the MALTA
board is the file:

../sde/kit/malta/fs2.mk

One can override the default compiler flags defined in Makefile (and any other .mk file). An example
is:
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sde-make fs2 CFLAGS="-O1 —g —ffast-math’
The resulting load file for this example is:
fs2_exram

4 Starting up Insight and FS2 windows

From the prompt of the Bash shell, type:

sde-gdb fs2_exram

By installation default, the first dialog that comes up is the FS2 System Analyzer Settings dialog.l It
allows you to modify the FS2 Hardware Probe settings like the port connection, Tck Rate, and Tvcc
Threshold voltage. Here is an example:

FS2 System Analyzer Settings =l
—Port Tck Rate — Twoe Thrashold
* |ptl Enter walue Enter valtage
[Hz] or Typical. [P
 |pk2
C |25IJDDDDIZI |1 810
[~ Typical
 Show CLI— — Connect Reset -
V¥ On [~ On

ak I Caticel | Advanced = |

The Advanced button brings up a list of name-value pairs that are stored in the [MIPS] section of the
fs2.ini file (located in your system directory — e.g. Windows or WINNT) that determine the operation of
the FS2 probe. Example:

Lif you get an error message that the file fs2mips.dll cannot be found, the likely problem is that the path to
this file has not been set in the cygwin environment. Add this path to the cygwin environment. The
default (Windows) path of this .dll is c:\program files\fs2\mips\bin. The cygwin path would be something
like /cygpath/progra~1/fs2/mips/bin.

| First Silicon Solutions, Inc. Page 4 of 25




FS2 Trigger-Trace Windows for GDB/Insight for MIPS: User Guide

Advanced F52 Settings x|

| Walue -
ConnectHalt off
DizableTrace off
FastData s
Flash |
JtagChain
ResetDuration 100
ShowConnect 1
TriglndctiveState 0 -
4 | »
New Edi.. |  Dekte |
Diefault value: Off. Values: Off, On. |

Once these values are set and the target connection is known to work, you can turn off this pop-up
dialog by changing ShowConnect value to 0. To have the dialog appear again when starting Insight,
edit fs2.ini and change the value back to 1.

The next step is to click on the far left “Run (R)” icon (or the “Run > Connect to target” menu):

- Fs2_eH.c - Source Window -0l x|
File Run ‘Wew Control Preferences Help

¥ i T ‘ il &R E o Mg ‘Iﬂxsmnﬂuuul 35 b wd

This brings up the Target Selection dialog. The first time it comes up, make sure the Target: field is
“MDI Connection” and the other fields and check boxes are the same as the screen capture below
(note that the “More Options” area has already been expanded). Note that the Device: field may be
different depending on the target processor and whether LE (Little Endian) or BE (Big Endian) is
used. Make sure the “Reset on connect” field has the value 7 in it; this is the number of seconds after
the target is reset and started before Insight starts to download the program; it allows the target to
boot and configure itself. The last checkbox should be unchecked —i.e. Continue from Last Stop.

< Target Selection ll

[V Set breakpoint at 'main’

Target: IMDI Connection ﬂ [V Set breakpoint at 'sxit’
Device: MIFS3Z_4kEc_LE hl

I - J [~ Set breakpoint at I
Config: |

[™ Display Download Dialag

Arguments: |

I~ Hardware Flow contral

¥ Reset on connect I?_

¥ Fewer Oplions

¥ attach bo Target ¥ Run Program

¥ Download Program I Continue from Last Stop

Command ko issue after attaching:

Ok Cancel Help |
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If the Device: field has the text "Unknown_LE" in it, this means that the FS2 probe could not
interrogate the target to determine its type. This is usually a result of both ConnectReset and
ConnectHalt set to “off”. Type “config” in the FS2 console to see what the settings are. They can be
changed with the commands “config ConnectReset on” and “config ConnectHalt on”. These
parameters are stored in the fs2.ini file in your WINDOWS or WINNT directory. It can also be edited
directly or use the Advanced FS2 Settings dialog pictured previously.

Once the dialog is configured, clicking the OK button will reset and start the target executing, wait 7
seconds with the above settings of “Reset on connect 77, then start the download. When it has
completed, all the Control icons are available to use as shown below:

“r [82.c - Source Window ;lglﬁl

File Rum  Mew Conkrol Preferences Help

% M oO *{}|'ﬁ}‘{?’|rﬁﬁi§<§aﬂ+§||uxsu1nu5nc| 35 = = =

—

To bring up the HW Triggers, HW Trace, or Trace Mode windows, click on the appropriate menu item
under FS2 Console Window menu:

£Console - ISA-MIPS Debugger =10 =]

File Edit | Window Prefs History  Help

IZA-MIF HW Triggers
derial Hyy Trace o
Version  Trace Mode i 9

Copyright (L] I995-2003 First Silicon Jolutions, Inc.
Emwulation started.

Emulation started.

Ermulation started. LI

| Ready | Halted | Software breakpoint
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5 GDB/Insight and FS2 windows Tutorial using the installed fs2_ex example program

This tutorial is based on the fs2_exram program; the description of how to build and load it is in the
previous section. The source files have been installed either in the cygwin path ending in
../sde/examples/fs2_ex or, if the cygwin path did not exist, in the FS2 directory path
\progra~1\fs2\mips\tutorial. If the latter, move the tutorial directory to your cygwin-based
...Isde/lexamples directory (since it is required for the make files to work) then rename it “fs2_ex".

5.1 Accessing on-line Help

The windows operation, menus, and setup fields are described in detail in the FS2 on-line help. Each
of these windows has a Help > <window name> menu (e.g. Help > HW Trace shown below) that will
bring up the help text for that window. Because on-line help covers the menus and field entries, this

tutorial will not duplicate these detailed descriptions.

£HW Trace - ISA-MIPS Debugger - 10| x|

Fil=  Wiew Symbals Uklity | Help

27.16: 00:50101760 0: HW Trace Iu §0,0x0044($3p)
27.16: st32 0x00:0x80 x00000000
27 A7 nNn-RAN1ni1?A4a M =AA70100n AT St Sl Mwn1nn I

1]
| Ready | 35 frames

RMENNEY
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5.2  Starting Insight and FS2 windows

When Insight has started along with the FS2 console?, and the fs2_exram program has loaded, the
Insight Source Window should look like the following:

“r Fs2_en.c - Source Window oy ] 4 |
File Run Yew Control Preferences Help

P00 DG

& E O M-I ‘ 0x8010843c]

18 /= globals */ ﬂ
19 / !
28 unsigned char global_x;
21 unsigned short global_y;
22 unsigned long global z;
23
24 F /
25 f= main program =/
26 F /
27
28 S
29 /f main has 3 local variables a, b, and ¢
38 // used as return values from Func<{x>
B J e
- 32 int main (woid) {
33 volatile unsigned char a, b, cj;
34 static unsigned char d;
= 35 unsigned long loopx = B;
36
37 // set globals global_x, global_y, and global_z
- 38 global_= = 8x11;
- 39 global_y = 8x22;
- 4a global_z = 8x33;
Ll
42 7/ this loop increments local variable loopx
43
by vhile { 1 ) {
- 45 a = func1{loopx};
- ne b = func2{loopx);
- 47 c = func3({loopx};
- 48 d=a+Db+c;
- 49 loopx++;
- 58 H
51 return 8; ]
- 52 } // end main{)
|
I Program stopped at line 35
[fs2_ex.c x| |main >| |source ¥| |

% If the FS2 console is not visible or in your windows taskbar, insert “ShowConsole=1" in the fs2.ini file
(located in your windows or winnt directory) in the [mips] section and restart GDB/Insight.
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Next, set a breakpoint on line 50 then click on Continue. The Source Window is updated as follows:

- fs2_eu.c - Source Window 10| x|
File Run Wew Control Preferences Help
S IRU T *{}‘ﬁ’}{?}* -|Ha‘i§ & M %‘nxsmnucul
u 35 unsigned long loopx = B8; .:J
36
37 // set globals global_x, global_y, and global_z
- ae global_x = B8x11;
- a9 global y = Bx22;
- 48 global_z = Bx33;
1
42 f/ the while loop increments local variable loopx
43
Ly while { 1 ) {
45 a = funci1(loopx);
- 46 b = func2{loopx);
- ¥ c = func3{loopx);
- h8 d=a+b+ c;
- 49 loopx++;
58 ¥
1 return 8;
- 52 ¥ /7 end main{) Ll
I Program stopped at line 50
[fs2_ex.c x| |main ~| |source | |

To view the HW Trace window, top the FS2 Console then click on Windows > HW Trace. To see all
the disassembled instructions and source line insertions, first check the “View > Dasm view” menu.

5.3 Loading Symbols

Next, if this is the first time bringing up symbols for this program with the HW Trace window, load the
symbol file using the “Symbols > Load Symbol File...” menu. A standard file load dialog opens up
with a “File of type:” field of “objdump files (*.fs2)”. Navigate to the “../examples/fs2_ex” directory and
double click on “fs2_exram.fs2”. A pop-up message reports the completion of symbol loading with
the number of symbols loaded.

If you recompile your program (while Insight is still running) and want to reload symbols, use the
"Symbols->Reload Symbol File" menu item. Alternatively, if you close the trace window then open it
again, the last symbol file that was loaded will be automatically reloaded.

Loading multiple symbol files merges all of the symbols into one internal table. If you need to remove
symbols, use the "Symbols->Unload Symbol File" menu item. Only one code symbol or one data
symbol are allowed per address; additional symbols with the same address will be ignored.

Getting back to hardware trace, your trace display should now look something like the next screen.
When symbols are loaded and enabled (Symbols > Show Symbols is checked) the filename, line
number, and source line are inserted in a trace line above the code whose address exactly matches
the line number address.
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2HW Trace - ISA-MIPS Debugger : -|O] x|
File Wew Symbols  Ukliey  Help
funcl: ‘:J
1.56: 00:85010033C OxZYEDFFFO addiu §3p,$3p,0<FFF0
1.60: 00:50100340 OxAFEEOOOS sw §Ep,0x0005 (55p)
Z.04: 00:50100344 O0Ox0340F0Z5 or §fp,§ap,§0
2.08: 00:801003458 0x00801025 or $wil,$a0,50
2.12: 00:8010034C 0OxA3C20000 s=h w0, 0x0000(5Ep)
fzifuncl.c:10: lozcal 1 = rum + 0Ox01;
Z.18: 00:80100350 0x23C20000 lbu gwi, 00000 (s Ep)
Z.20: 00:80100354 Ox24420001  addin gwil, gw0, 00001
Z.24: 00:801003558 O0OxA3CZ0001 sb w0, 0x0001 (s £p)
fsZfuncl.c:1l: if (rum < 0x30) {
Z.28: 00:8010035C O0Ox53CZ0000 lb w0, 0x0000(5Ep)
Z.32: 00:80100360 0Ox04400007 blte w0, 0x50100380
Z.36: 00:850100364 0Ox00000000 nop
fzifuncl.crlz: global x = rum + 0x10;
2.40: 00:801003658 O0x93C20000 1lbum w0, 0x0000(5Ep)
2.44: 00:8010036C O0Ox24420010 addia w0, w0, 0x0010
Z.48: 00:80100370 O0x3CO015010 lui Far, 0x&010
Z.520 00:80100374 0OxACZ27COC  sh gwl, 0xYCOC (gat)
fa2funcl.c:13: Voelse |
Z.56: 00:850100378 Oxl0000005 b Ox50100390
Z.60: 00:85010037C O0x00000000 nop
fsZfuncl.c:l6: return (global_x)
3.04: 00:80100390 0Ox3C028010 lui §w0,0x8010
3.08: 00:50100394 0x90427C0C lhm §w0,0x7COC (50
fzafuncl.c:17: + /F end funcli()
F.12: 00:801003953 O0x0O3COESZS  or gap,sfp,50 -
1 B
|Heam1 |Shames

You can view the beginning of the trace frames in several ways — the Ctrl-Home shortcut key or the
menu “Utility > Go to frame...” and enter 0. To turn on the single function:line number and source line
on one line, check “Symbols > Dasm options... > Short file paths”.

When using the Insight Source Window with the FS2 probe and its setup of hardware triggers, you
may get the following Warning when the processor breaks:

- Warning

[ Don't show this warning again

This indicates that a hardware breakpoint or hardware trigger has occurred that Insight was not
specifically coded to handle it. This is normal; simply click on “Don’t show this warning again”.
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5.4  Setting Trace Modes

To add load and store cycles into the trace, bring up the Trace Mode window from the FS2 console
Windows > Trace Mode window menu. Click on the “Trace Load and Store addresses and data” item
under Data Trace Options.

2Trace Mode - ISA-MIPS Debugger o ] 4
File Help
Data Trace Options Synchronization Distance || Clock Ratio
" Mo data cycles - capture only PC changes 128 o8
" Trace Load addresses 258 41
 Trace Store addresses 512 21
" Trace both Load and Store addresses 1024 1
" Trace Load data 2048 = 1.2
" Trace Load addresses and data 4096 14
" Trace Store addresses and data 0 Eaz 16
% Trace Load and Store addresses and data 16384 18
Trace Memony ASID Trace Buffer Cantrol
" on-chip ' Continuously trace until bumed off
ID v &l processes
& off-chip € Fill bufer after trace-on action [on-chip anly]
[™ Trace in debug mode r Cycle-accurate trace [record idle,
backztall, ahd no-trace cpcles]
¥ Trace in supervizor mode
IV Inhibit overflow Claze
[¥ Trace in exception and emor modes —_—
[ Output PC for all branches Refresh
¥ Trace in kemel mode ——
Turn off
¥ Trace in user mode trace initially
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5.5 Interleaved Source lines and disassembly lines

“Continue” again in the Insight Source Window. Go to the top of the trace and it should look like the
following screen with “funcl:” near the top. In this example, store instruction lines are displayed in
red and loads are in green to distinguish data cycles from disassembled code. These colors, fonts,
and styles can be changed with the View > Highlighting menus.

2HW Trace - ISA-MIPS Debugger N =]
File Wiew Zymbols  Utlity  Help
funcl: ‘:J
Z.16: 00:3010033C OxZ7EDFFFO addiu §3p,5sp,0xFFFO
Z.45%: 00:530100340 OxAFEEQOOS asw Ep,0x0005 (53]
2.45: st32 0x00:0x501154D0 0xE01154DG
3.12: 00:50100344 OxO03A0F0Z5 or $fp,.§sp,s0
3.35: 00:50100348 0Ox00501025 or §v0,5a0,50
4,04: 00:53010034C 0Ox&3C20000 sb w0, 0x000015Ep)
4.04: st§ 0x00:0x801184CE 0x01
fzz2funcl.c:10: local 1 = num + Ox0L1;
4,33: 00:50100350 O0Ox93C20000 lbu w0, 0x0000(5£p)
4.33: 1d8 0x00:0x801184C8 0x01 —
5.28: 00:50100354 O0Ox24420001 addiu w0, §w0,0x0001
5.54: 00:50100358 OxASC20001 sb §v0,0x000L1i5£p)
5.54: st§ 0x00:0x801184C9 0x02
fzifuncl.c:11: if (num < O0x30) §
6.24: 00:5010035C 0Ox§3C20000 1b §v0,0x000005fp)
6.24: 1d§ 0x00:0x801184CE 0x01
7.20: 00:30100360 0x04400007 bltz §v0,0x50100380
7.46: 00:80100364 0x00000000 nop
fazfuncl.c:la: global_x = num + 0x10;
§.16: 00:50100368 Ox93C20000 lbu w0, 0x0000(5£p)
B.16: 1d8 0x00:0x801184CE 0x01
9.12: 00:8010036C 0x24420010 addiu w0, $w0,0x0010
9.16: 00:50100370 O0Ox3C015010 lui fat, 0=x5010
9,20: 00:50100374 O0Ox&DZ27C0OC  sb v0,0x7C0OC I 5at)
9.20: std# 0x00:0x30107C0C <global x- 0xl1l
fzifuncl.c:13: 1 else |
9.46: 00:501003758 O0x10000005 b 0x50100350
10.12: 00:5010037C 0x00000000 nop
fzZfuncl.c:1l6: return (global x);
10.41: 00:50100390 Ox3C028010 lui w0, 0x5010
10.45: 00:50100394 0Ox90427C0C lbu w0, 0x7C0C {§w0)
10.45: 1d§ 0x00: 0x$0107C0OC <global x- 0x11
fzZfuncl.c:17: } / end funcl() -
. B
| Ready | 43 frames

In the screen above, the first display line is “funcl:”. Whenever an executed line exactly matches the
entry to a function, that function name is inserted on a separate line.

Notice on frame number 10.45 load cycle (in green) that the name of the variable is “global_x"
(surrounded by <>). The loaded symbols also include variable names, and when a load/store
address matches a symbol, the name is inserted.

There are no idle cycles in the above display. The “View->No idle cycles” option hides “notrace
cycles” trace messages. These messages are generated if the cycle-accurate trace mode is enabled,
i.e. “Cycle-accurate trace” is checked in the Trace Mode window (previous page) or the CPU has
been stalled to prevent the FIFO from filling up, i.e. “Inhibit overflow” is checked.
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5.6 Source-only view

The next screen capture has instruction disassembly turned off (check View > Dasm Option... > No
instructions) as well as load/store cycles (check View > No data cycles). This view shows just the
execution flow at the source code level.

£HW Trace - ISA-MIPS Debugger =|O] =]
File Wiew Swmbols LUtilty  Help
0.04: mode kernel (exl=0, erl=0), isza=MIP33:2, asid=0x00 =+

fz2 ex.c:38: global x = Oxll:

£2Z ex.c:39: global ¥ = OxEZZ;

£z2Z ex.c:d40: global_=z = 0Ox33;

fz32_ex.c:dh: a = funcl(loopx);

funcl:

ftzZfuncl.c:10: local 1 = num + 0Ox01;

fszfuncl.c:1l: if (rum < 0=30)

fzzfuncl.c:la: global ®x = num + 0x10;

fzZfuncl.c:13: 1 else !

fzzfuncl.c:16: return (global x);

fsafuncl.c:l7: } /¢ end funcli)

fz2 ex.c:db: b = func(loopx);

funcz:

fszfuncz.c:§: global_ ¥ = num + 0xZ0;

fezfunc.c:9: returh [(rnum + 0x207;

fzzfuncz.c:10: } 4/ end funczi)

£32_ex.c:d7: c = funci(loopx) ;

funci:

fazfunci.ci 7 global = = num + 0x30;

fzz2funci.c:§: return [(hum + 0x30) !

fz2funci.c:9: } 47 end funcii) b

fa22_ex.c:ds: d=a+b + c:

£22_ex.c:d9; Loopx++; -
1| [y
| Ready | B0 frames
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5.7 Including load/store cycles

The next view has the load/store cycles turned on (uncheck View > No data cycles). This is useful to
see the code and data flow as the code executed, and what conditional code and variable values
caused it. For example, the trace includes line 11 “If (num < 0x80) {“ and the next trace frame (6.24)
shows a 1d8 value of 0x02 indicating that the “if” clause is true. The next source line is 12 meaning
the code executed into the “if” clause.

ZHW Trace - ISA-MIPS Debugger -0l x|
Eile Wiew Symbols  LUkility  Help

fa32_ex.cidh: a = funcliloopx): ;I
0.04: 148 0x00: 0x801184FEC 0x02

funcl:

2.45: st32 0x00:0x801134D0 0x501184D§
4.04: st§ 0x00:0xG01184CE 0x02
fzzfuncl.c:l0: local_1 = num + 0Ox01;
4.33: 148 0x00:0x801184C8 0x02
5.54: st§ 0x00: 0x§01184C9 0x03

fzifuncl.c:ll: 1f jrmam < 0x50)
6.2d4;: 148§ 0x00: 0x§01184C8 0x02
fzifuncl.cila: global x = num + 0x10;

8§.16: 148 0x00:0x801184C8 0x02

9.20: st§ 0x00:0x§0107C0C <global x- Ox12
fzifuncl.c:l5: 1 oelze !
fsiZfuncl.c:lo: return (global_x):

10.45: 1d§ 0x00:0x30107C0C <global = 0x12
fzifunicl.c:17: S/ end funcli)

11.38: 1432 0x00:0x301184D0 0x801181D8

13.28: =t& 0x00:0x801184EF 0x12

fad_ex.c:da: b = func(loopx) ;
13.57: 148 0x00:0x801184EC 0x02
funcz:

16.41: =t32 0x00:0x301184D0 0x801181D8

17.63: =t& 0x00:0x801184CE 0x02
fsZfunc?.c:i: global ¥ = num + 0x20;

18.32: 148 0x00:0x801184CE 0x02

19.61: stl1é 0x00:0x§0107C04 <global y>- 0x0022
fazfunci.c:9: return (num + 0xz20)

20.28: 148 0x00:0x801184CE 0x02
fsZfuncZ.c:olo: } 4F end funcid ()

22.24: 1432 0x00:0x301184D0 0x801184D8 -

5

1]

| Ready | 43 frames
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5.8 Full path for source lines

This screen turns on instructions, load/stores, and full path and filenames (uncheck View > Dasm
options... > Short file paths). This is useful for knowing where the actual source file is located, or to
distinguish which source file executed if there were duplicate filenames in different directories.

2HW Trace - ISA-MIPS Debugger =] |
File Wiew Symbols Utlity  Help
CivCyguiniusry localysdes. 03, 03 sdeexanplesh £52_ex\£32_ex.c: 45 _:J
a = funcliloopx):
0.04: 00:80100460 0x93C20014 1bu sw0, 0x0014i5fp)
0.04: 1d8 0x00:0x801184FEC 0x02
0.56: 00:50100454 0Ox00402025 or gal, sw0, 50
1.24: 00:801004558 0x0CO400CF jal 0x5010033C
1.50: 00:8010045C 0x00000000 nop
funcl:
Z.16: 00:3010033C OxZ7BEDFFFO0  addiu 3p,53p,0xFFFO
Z.45: 00:80100%40 OxAFEEO00& sw $Ep, 0x0008 ($3p)
2.45: =t32 0x00:0x501184D0 0x8501184D5
3.12: 00:80100344 Ox03A0FOZ5 ot $fp,$3p,50
3.38: 00:801003458 0x00801025 or gvl, 5al, 50
4.04: 00:8010034C 0OxA3CZ0000 sh g0, 0x0000(sEp)
4.04: std 0x00:0x801184C8 Dx02

CiwCyguiniusry localysdes. 03, 03 sdeyexanplesy £52_exh£32funcl.c: 10
local 1 = mum + Ox01:

33: 00:850100350 0x93CZ0000 1lbu w0, 0x0000(5£p)

.33: 1d8 0x00:0x8501184C3 0x02

L28: 00:80100354 0Ox24420001 addia §v0,$w0,0x0001

.54: 00:80100358 O0OxA3CZ0001 sh sv0,0x0001 (s fp)

L54: =t8 0x00: 0x801184C9 0x03

CiyCyguiniusrh localysdes. 03,03 sdeyexanplesy £52_ext fadfuncl.c: 11

if (num < 0x80) {

6.24: 00:8010035C O0Ox§3CZ0000 1b Fw0,0x0000(5fp)

6.24: 1d8 0x00:0x801184CF 0x02

T7.20: 00:30100360 0x04400007 bltz §w0,0x50100380

T7.46: 00:50100364 Ox00000000 nep

CivCyguiniusry localysdes. 03, 03 sdeexanplesy £52_exhE32funcl.ci 12
global x = num + 0x10;

g.16: 00:30100368 Ox93CZ0000 lbu w0, 0x0000 (5 £p)

8.16: 1d8 0x00:0x§01184C8 0x02 _:{

1| | v

[T s

[Ready [ 43 frames
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5.9 MDI view

This view shows the pc values where the executed branches took place. It does not include
disassembly between these branches or source line insertions.

2Hw Trace - ISA-MIPS Debugger _1o] x|
File Yiew Svmbols Utility Help

0d: mode kernel (exl=0, erl=0), isa=MIP33Z, azsid=0x0(*

Od: pc 0x00:0x50100460

04: 1d48 0x00:0x801184FC 0x02

S6: pc 0x00:0xS0100464

24: pc 0x00:0x80100465

50: pc 0x00:0xS010046C

16: pc 0x00:0x8010033C

45: pc 0x00:0xS0100340

45: =st32 0x00:0x8011534D0 0x801184D8

12: pc 0x00:0x50100344

38: pc 0x00:0x80100345

0d: pc 0x00:0x5010034C

04: std 0x00:0x801184CE 0x02

33: pc 0x00:0x80100350

33: 148 0x00:0x801184C8 0x02

28: pc 0x00:0x80100354

5d: pc 0x00:0x80100355

94: std 0x00:0x801184C9 0x03

Z4: pc 0x00:0x8010035C

24: 1d8 0x00:0x801184C8 0x02

200 pc 0x00:0x80100360

46: pc 0x00:0x50100364

16: pc 0x00:0x80100365

16: 1d& 0x00:0x801184CE 0x02

12: pc 0=x00:0x8010036C

16: pc 0=00:0x80100370

20: pc 0x00:0x50100374

20: st& 0x00:0x80107COC <global x- 0x12

9.46: pc 0x00:0x50100375

10.12: pc Ox00:0x8010037C

10.41: pc O0x00:0x30100320

10.45: pc O0x00:0x80100394 |ﬂ
3

L o R e = T BT T T O SO A S VI VI O SV VRl i o T o |

4]

[ Ready [ 43 frames

5.10 Trace Message view

Trace Message view displays the trace frames in a parsed format annotated with the labels defined in
the TCB specification.

2HwW Trace - ISA-MIPS Debugger =10x]

File ‘“iew Symbals Uity Help

0.04: 0x00000370 TF3 InsComp=ilb, TT¥pe=tmo, TEnd=l, TMode=0, AD=0000 -
0.30: 0x00230440 TF3 InsComp=ni , TType=tpc, TEnd=0, TMode=1, AD=0460

0.56: 0x040053645 TF3 InsComp=i , TType=tpc, TEnd=1, THMode=1, AD=5010

1.24: 0x042764853 TF3 InsComp=i , TType=tla, TEnd=0, TMode=1, AD=84EC

1.50: 0x04008E83 TF3 InsComp=i , TType=tla, TEnd=1, TMode=1, AD=8011

Z.16: 0x00008328 TF4 InsComp=ib , TType=td , TEnd=l, TMode=0, AD=000Z, LO=0

2.45: 0x04Z684DE8 TF3 InsComp=is , TType=tza, TEnd=0, THMode=1, AD=54D0

3.12: 0x04003ECS TF3 InsComp=i , TType=tsa, TEnd=1, TMode=1, AD=5011

3.38: 0x0426C508 TF3 InsComp=i , TType=td , TEnd=0, TMode=1, AD=54D8&

4.04: 0x20044718% TF4 InsComp=is , TType=td , TEnd=l, TMode=1, &D=8§011, LO=0

4.33: 0x07FFCZDO TF3 InsComp=il , TType=tsa, TEnd=1, TMode=0, AD=FFF§

4.559: 0x00005300 TF4 InsComp=ni , TType=td , TEnd=1, TMode=0, AD=000Z, LO=0

5.28: Ox07FEEZ35 TF3 InsComp=i , TType=tla, TEnd=1, TMode=0, AD=FFDC

5.54: 0x00808318 TF4 InsComp=is , TType=td , TEnd=l, TMode=0, &D=020Z, LO=0

6.24: 0x000004ADO TF3 InsCowmp=il , TType=tsa, TEnd=1, TMode=0, AD=0001

6.50: 0x0000C300 TF4 InsComp=ni , TType=td , TEnd=1, TMode=0, AD=0003, LO=0

7.20: 0x000002585 TF3 InsComp=i , TType=tla, TEnd=1, TMode=0, AD=0000

7.46: 0x00808308 TF4 InsComp=i , TType=td , TEnd=1, TMode=0, AD=0202, LO=0 Ll
[ | »

[ Ready [ 42 frames
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5.11 Turning Trace on and off

For the next example, switch back to Dasm view and turn off viewing of disassembly and load/store
cycles.

Each of the hardware triggers can turn the trace on or off. In the following example, the trace is
turned on at the entry to function func1() and turned off at the exit of the same function, thus tracing
only the execution in this function. The trigger window requires entering the code address in hex or
decimal. To determine the start and end address of funcl(), bring up the function in the Source
window. Then switch to Mixed mode to show both source and assembly. Select funcl() from the
function list menu, the second pull-down list from the left, at the bottom of the window.

-r fs2funcl.c - Source Window 1Ol x|
File Run Wiew Control Preferences Help
1@}@{?*{}"{1}‘{?}*‘“ ‘,};,Qg&aﬂ%‘axsawaam 10 = ;
7 unsigned char func1 (unsigned char num) ¢ =
- Bx80100833c <funci>: addiu $sp,$sp,-16
- Bx861080240 <Ffunci+h>: su $s8,8(%sp)
- Bx801008344 <{func1+8>: nove $s8,4%sp
- Bx88100348 <{func1+12>: nove Suva,$an
- Bx8@108024c <Funci+14>: sh Sud,B($s8)
8 unsigned char local_1;
9
18 local 1 = num + Bx81;
- BxBO180358 <{funcl1+28>: 1bu Sul,B(5s8)
- Bx80180354 <func1+24>: addiu  $v8,5v8,1
— Bx80180358 <{func1+28>: sh Sul, 1(5s8)
11 if (num < Bx808) {
- Bx8010035c <func1+32>: 1b $va,B{$s8)
- Bx80180368 {func1+36>: bltz Sul,BxBEA10A38A {Ffunc1+68>
0x881080364 <func1+4@>: nop
12 global_x = num + B8218;
— Bx801803568 <{funci+hl>: 1bu Sul,a($s8)
- Bx8@10836c <{func1+48>: addiu $vd,%vB,16
— Bx86180378 <{func1+52>: 1lui $at,@x8810
— Bx80180374 {func1+56>: sh Sul,31756(5at)
13 ¥ else {
— Bx86180378 <{func1+68>: b B8x881688398 <Funci+84>
Bx8818037c <func1+64>: nop
14 global_x = num - Bx18;
- Bx80180380 <funci+68>: 1bu $un,8($s8)
- Bx88100384 <{func1+72>: addiu S$ud,%vB,-16
— BxBO180388 <funcl1+7d>: 1lui $at,ox8010
- Bx8018838c <func1+80>: sh $ul,31756($at)
15 H
16 return {global_x});
— Bx86180398 <{func1+84>: 1lui Svd,BxE810
- BxBO180394 <{func1+88>: 1bu Sul, 31756 (5va)
- Bx80100398 <func1+92>: move $sp,$s8
- Bx8810839c <{func1+946>: 1u $58,8(%sp)
- Bx8810083a8 <funci+18@)>: addiu $sp,8sp,16
— Bx881883a4 <{funci+184>: jr $ra —
8:8010803a8 <{func1+188>: nop _J
Program stopped at line 10, 0x80100350
|Fs2funct.c x| JFuned| >| |HIxED ~| |

As shown below, the function entry address (0x8010033C) is entered into the Execution Trigger
(id=0), the Mask set to 0 (cares), and the Action set to “Trace on”. The function exit address
(Ox801003A4) is entered into Execution Trigger (id=1) with the Action set to “Trace off".
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2Hw Triggers - ISA-MIPS Debugger - |EI|£|

File Utilities ©Options Help

E=ecution Trigger [id=0] -
i* Enahled Address |DHBD1DDSSE Action
~ Disableg | M 0=care) | 0200000000  Break & Tracean
A5ID | ' Trigger Only " Trace off
Execution Trigger [id=1]
i* Enabled Address |D>:ED'IDD?A4 Action
= " Ereak " Trace on
" Dizabled Mask (D=care] IDHDDDDDDDD )
ASID [ " Trigger Only = {Trace off

=

In order for trace on-off to work, the initial state of trace needs to be turned off. This is done by
clicking the “Turn off trace initially” button at the bottom of the Trace Mode window which unchecks
“Trace in exceptions and error modes”, “Trace in kernel mode”, and “Trace in user mode”.

Before starting the program again with the “Continue” icon, remove the software breakpoint on line 50
in fs2_ex.c (function main()). Start the program then stop it manually with the far left “Stop” icon.

The resulting trace is the screen capture below which shows three executions of func1() and no other
code in the trace:

2HW Trace - ISA-MIPS Debugger - O] x|

File Wiew Swmbals Utility Help

0.04: mode kernel (exl=0, erl=0), i1isa=MIP33Z, asid=0x00 =
furcl:

fzi2funcl.c:10: local 1 = mum + Ox01:

fsZfuncl.c:1l: if (num < 0x30) |

fzafuncl.c:l2: global_x = num + O0x10;

fsZfuncl.c:13: } else {

feZfuncl.c:l6: return [(global_x);

faZfuncl.c:17: )} // end funcl()

13.32: mode kernel (exl=0, erl=0), isza=MIP5332, asid=0x00

furcl:

fzi2funcl.c:10: local 1 = mum + Ox01:

feZfuncl.c:11: if (num < 0x30)

faZfuncl.c:lz: global x = num + 0x10;

feZfuncl.c:13: } elsze {

fsZfuncl.c:l6: return (global x):

faZfuncl.c:17: )} // end funcl()
26.16: mode kernel (exl=0, erl=0), isza=MIP5332, asid=0x00
funcl:

fziafuncl.c:10: local 1 = num + Ox01:

fsZfuncl.c:1l: if (num < 0x30) |

fzafuncl.c:l2: global_x = num + O0x10;

feZfuncl.c:13: } elsze {

fsZfuncl.c:l6: return (global x):

fez2zfuncl.c:17: + // end funcl() -
‘ B
| Ready | 3265 frames

Turn on load/store cycles. The following screen shows two executions of funcl() including the
variable accesses. Notice that the “if” condition of source line 11 is false because the variable “num”
has a value of 0x88 (frame 4.08) so the else portion of the if-else is executed (source line 14).

First Silicon Solutions, Inc. Page 18 of 25




FS2 Trigger-Trace Windows for GDB/Insight for MIPS: User Guide

ZHW Trace - ISA-MIPS Debugger -1O] x|

Eile Wiew Symbols Uklity Help

funcl:
0.30: =t32 0x00:0x301184D0 0x801184D8
1.50: std 0x00:0x501184C8E 0x&8
fzifuncl.c:10: local 1 = num + Ox0L1;
2.16: 1dd 0x00:0x8501184CE 0x&E
3.36: std 0x00:0x801184C9 0xE9

LI

fzafuncl.c:11: if (muam < Ox30) {
4.08: 1dd 0x00:0xE01184CE 0xEE
fzifuncl.c:14: global x = num - 0x10;

5.58: 148 0x00:0x&01184CE 0x38
T.50: std 0x00: 0xE0107COC <global = 0x18
faafuncl.c:l6: return (global_x):
G.46: 143§ 0x00:0x§0107COC <global x= 0x78
feafuncl.c:17: } fF end funcli)
9.41: 1432 0x00:0x501184D0 0x501184D8 ﬂ
[

1 |

| Ready | 3277 frames

5.12 Data Triggers

Data triggers (id >= 16) provide triggering on the address of a variable, bit-wise mask of the address,
data value compare, byte-lane masking of the data value, byte-lane comparison of memory access,
optional ASID comparison, and load, store, or any cycle type access. This section illustrates how to
set up and trigger on a load of data value 0x80 to the “global_x" variable.

Look in the previous trace and extract the address of “global_x”, which is 0x80107COC. Enter it in the
Address field, then set the mask to all cares (0). Set the Data field to 0x80 then enable (check) the O
byte lane (least significant byte). Set Cycle type to “Load” and Action to “Break”. The Data Trigger
should look like the screen below:

2Hw Triggers - ISA-MIPS Debugger -0 x|
File Utiities ©Options Help
Drata Trigger [id=1E] il
% Enabled | Addess |0xa0107C0C Cycle Action
i | @ Break
 Disabled Mask [O=care] IDREIDEIDEIDEID iLoad '733
Data | 000000030 " Store | € Trigger Only
Campare value with bytes: FCal 201 Wa Ay || Trace on
[endian independent] ! Trace off
Compare memory accessof bptes: W 3 | 2 W 1 ¥ 0
[endian dependent)
A5ID | -

Start execution. The program stops when global_x is loaded as a return value in fs2funcl.c (line 16).
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2HW Trace - ISA-MIPS Debugger - ol =]

Bile  ‘jew Swmbols  Utility  Help

fs2funcl.c:11: if (num < 0xE800 ﬂ
Q215.35: 00:8010035C 0xS83CZ0000 1b w0, 0x0000(5£p)
9218.38: 148 0x00:0x301184CH 0xT0
9219.34: 00:830100350 0x04400007 bltz w0, 050100350

9219.63: 00:80100364 0Ox00000000 nop

fzZfuncl.c:lz: global_x = mum + Ox10;
9zz20.08: 00:801003658 Ox93CZ0000 1bu gv0, 0x0000(5£p)
9220.08: 148 0x00:0xH01134CH 0xTOD
9z20.63: 00:8010036C OxZ44=20010 addia  sw0,5w0,0x0010
9z21.08: 00:80100370 0Ox3C018010 Iui Fat,0xG010
9z21.12: 00:80100374 OxA0ZZYCOC sh Fvl, 0:7COC(5at)
9221.12: st§ 0x00:0x80107COC <global x= 0xd0

fz2funcl.c:13: 1 else |
9zz1.38: 00:80100375% 0x10000005 b Ox501003590
Qzzz.04: 00:8010037C 0x00000000 nop

fzafuncl.c:l6: return [(global_x=):
QZZZ.33: 00:80100390 0Ox3C0Z5010 1ui gwi, G010 -
. 5]
|Heady |5223hames

An important point here is that the trace won’t have the actual load 0x80 cycle in it because the on-
chip Data Trigger stops the processor before it completes the write.

When the processor is single stepped - which is required to get past this hardware trigger - the trace
now contains the global_x load cycle with the value of 0x80:

£HW Trace - ISA-MIPS Debugger =] B
File ‘iew Swmbols Utility Help
0.04: 00:850100394 0x90427C0C  1lbu w0, 0xTCOC [ w0) ;I
0.04: 1d§ 0x00:0x30107COC <global - O0x80 I
| | »
| Feady | 4 frames

Now change the Data Trigger to Break the processor when global_x is written with a value of 0x80:

2Hw Triggers - ISA-MIPS Debugger — |E||i|
File Utiities ©Options Help
Data Trigger (id=16] -]
= Enabled || Address | 0w20107C0C Cycle Action
5 ' Break
© Disabled b ask [0=care] |D:<EIDDEIDEIDEI lf?a
Data | 000000080 " Trigger Only
Compare value with bytes: Cz2rC 21 a0  anp || Traceon
[endian independent]  Trace off
Compare memory access of bytes: W 3 W 2 W 1 W 0
[endian dependznt]
ASID [ Ad

First Silicon Solutions, Inc.
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The code stops on line 14 of func1() when the processor attempts to write to global_x with the value
of 0x80:

2HW Trace - ISA-MIPS Debugger o [ |
File ‘Wiew Swmbals Ukl Help

fz2funcl.c:ill: if (num < 0x80) { d
1312.59: 00:8010035C O0OxE3C20000 1hb $v0, 0x0000(5£p)

1312.59: 1d& 0x00:0x801184CE 0x90
1313.54: 00:80100360 0x04400007 bltz §w0, 0580100380
1314.24: 00:80100364 0x00000000 nop

fzifuncl.c:14: global_x = num - O0x10;
1314.50: 00:80100380 Ox93CZ0000 lbu w0, 000000 Ep)
1314.50: 1d§ 0x00:0x801184CE 0x90
1315.46: 00:80100384 Ox2442FFF0  addiu  §v0,§w0,0xFFFO
1316.16: 00:80100388 Ox3COLG010 lui fat,0xd010 -
. B

| Ready | 1318 frames

Again, the processor hasn’'t completed the write cycle until the debugger is stepped one source line.
The resulting trace shows the store to global_x:

2HW Trace - ISA-MIPS Debugger -0l x|
File Wiew Symbols Ukilitv  Help
0.04: 00:3010038C O0xAQDZ27COC  sh w0, 0x7COCTISat) ;I
0.04: std 0x00:0xE0107COC <global x> 0x30 =
. B
| Feady | 4 framesz

global_x was an 8 bit variable. Now we will set a data breakpoint on a 32 bit variable, namely “loopx”
in main(). First, disable the previous data trigger (id=16). Note that you can re-enable it and the
values are returned. (However when you close the window or close down Insight, the trigger values
are not retained).

To get the address of loopx, you can use the console:

(gdb) print &loopx
$1 = (long unsigned int *) 0x801184ec

or use the right-click pop-up menu and dump memory at &loopx:

- Fs2_ed.c - Source Window i ]
File Run Miew Control Preferences Help

%P}“{_}*{}*{}‘ﬁ}‘{ﬁ*‘ H&Eaﬁaﬂ%‘laxsmwu w & el
- L7 c = func3({loopx); ;I
- 48 d=a+b+c;

_ ll-g 100 ;;;;;
- 4] ¥ ool Add loopx ko YWakch
&1 return B8; Dump Mamary at loop:
- 52 ¥ // end main()} Durnp Memary at &loopx
Open Another Source Window j
Program stopped at line 46

fs2_ex.c x| Imain =| |souRcE x| |
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The Memory window shows the address of loopx to be the hex value on the first line (0x801184ec):

- Memory 101 x|

Addresses

Address |&Iu:u:|p>< ﬁ

SRR RN 3xAAA1e590 | 0x 00000000 | Ax80100188 Ax00AAB80AA | .. ... ... ........
AR RIS @xadfcfdbf | @xbb3F3876 | Bx2eBcffdf | Ax00AABAAA | ... . vB7 .. .......
SRR Ax68787Ffe | Oxef73043F | Bxf20ae9be | Bxafdb99fFf | ..xh?.5.........
Shliahien ' Bx3acafcbe | @xfe7F247F | BxB08F4fdab | BxdFddaS?7 | ...z ... .. w...

4/ |+

Now enter the address into the Data Trigger (id=17) Address field to trigger on “Any cycle” (load or
store) to loopx, regardless of the data value; i.e. “Compare value with bytes” are all unchecked:

2Hw Triggers - I5A-MIPS Debugger - IEllil
File Utilities Options  Help
Diata Trigger (id=17] =
¥ Enabled | Address |0:B801184EC Cycle Action
. task [O=care)] Im " Load || % Break
" Dizabled .
Data 000000000 " Stere || Trigger Only
Compare value with bytes: Fasrzr1r o |® aw |[C Tracean
[endian independent] ' Trace off
Compare memory accessofbwtes: W 3 v 2 W 1 ¥ 0
[endian dependent]
ASID | -

Start execution. Below is an example of a write of the value 0x00012CA4C to loopx:

2HW Trace - ISA-MIPS Debugger - 0| x|
File Wiew Symbols Utlity  Help
0.04: 00:801004C0 OxAFCZ0014 sw $v0,0x0014 (5Ep) =
0.04: st32 0x00:0x801184EC 0x00012C4C -
1| | »

| Ready | 4 frames
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To make a more narrowly defined trigger pattern, the following example sets up the trigger on loopx
when a write (store) value of all ones (OxFFFF) occurs on the lower 16 bits (and don’t cares on the

upper 2 bytes):

ZHw Triggers - ISA-MIPS Debugger 10l =l
Eile  Utilities Options  Help
Data Trigger (id=17) B
& Enabled || Address |0xB01184EC Cycle Action
8 " Load | & Break
¢ Disabled Maszk [0=care] |D>:DDDDDDDD .
Data | 0x0000FFFF @ Store | © Trigger Only
Compare value with bytes: FErz2F1 Ko  Any | Trace on

[endian independent]

Compare memary accessof bptes: [ 3 W 2 W 1 W O
[endian dependent]

ASID |

" Trace off

Below shows the 32 bit load value (OxO01CFFFE) just prior to the store:

ZHW Trace - ISA-MIPS Debugger - O] x|
File Wiew Symbols Utility Help
69524, 08: 1d8 0x00:0x801184CE 0xFE -]

65527.53: st§

fa2_ex.o:da:
65525, 20: 1d§
65528.46: 1dd
65530.37: 1ds
65531.58: st§

f32_ex.c:d9:

1]

faifunci.c:9: } /F end funcii)
69926.28: 1d32 0x00:0x501184D0 0x§01184D8

0x00: 0x801184ER 0x2E
d=a+hb+c;

0x00: 0x801154E8 0xEE

0x00: 0x801184E9 0x1E

0x00: 0x801184ER Ox2E

0x00: 0x80107BES < fhss> 0x3IR

65532, 258: mode kernel [(exl=0, erl=0), isa=MIP33Z, asid=0x00

loopx++:

65532.26: 1432 0x00:0x501184EC 0x001CFFFE

5

| Ready

| E5526 frames

Single step and the trace captures the write to loopx with a value of OXFFFF on the lower two bytes:

£HW Trace - ISA-MIPS Debugger o =]
File View Zvmbols Uity Help
0.04: mode kernel (exl=0, erl=0), iza=MIP332, asid=0x00 ;I
0.04: st32 0x00:0x$01184FEC 0x001CFFFF -
1| [ ¥
[ Fready [ 4 frames

5.13 Example of measuring the duration of the program loop

The ability to trigger on a specific 32 bit value in loopx provides a means of measuring the average
time of the main() while loop. First, set loopx to 0. This can be done by editing the value in the
memory window. Next, set the Data Trigger Data value to 1000000 by entering this decimal value in
the Data field. When leaving the field with a Tab key, it is converted to the hex equivalent of
1,000,000 (Ox000F4240). Check all four “Compare value with bytes:” which means all 4 bytes are
included in the value comparison.
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2HW Triggers - ISA-MIPS Debugger =101 =l
File Utilities Options  Help
Diata Trigger (id=17) =)
{* Enabled Address |D>:BD11B4EC Cycle Action
~ Disspiey | Mask [D=care] |0+00000000 " Load | % Break
Data |0x000F 4240 & Store | € Trigger Only
Compare walue with bytes: MEVMZWMIWMID © Ay | Tiaceon
[endian independent) E  Tiace off
Compare memory access ofbwtes: v 3 W 2 1 ¥ 0
[endian dependent]
ASID | =

Click the run icon and start a stop watch simultaneously. When the program breaks and halts, stop
the stopwatch. Put the mouse pointer over the loopx variable. The “value tip” of 999999 indicates
that the program broke when loopx was about to be written with a value of 1,000,000:

A [52_ex.c - Source Window . o ] 4
File Rum Wiew Control Preferences Help

20 B

- E N M-I [sxs01084cH ==t

- 5 b = func?({loopx); -l

- 47 c = func3{loopx);

- u8 d=a=+hb+c;

B =
56 ....+....,}. o loopx=999999 <

| loopx=999999

[fs2_ex.c >| |main >| |source | I

Reading out the stopwatch, the result is 11.9 seconds. Divided by 1,000,000 results in a per-loop
time of 11.9 uS (microseconds).

5.14 Saving the trace to a file

The File > Save as... provides a dialog to save all or part of the Trace window formatted data to a file,
whatever the current display mode is.

£5ave trace - 10| x|

Save I
Start frame: IEI End frame: |43 Cancel |

[Ready

f=2trace. tat Browse. .

This can be useful to go back with a text editor and search for specific execution or data value
occurrences. It could also be grep’ed to find specific lines of interest.

6 Conclusion

The FS2 HW Trigger window provides easy setup of hardware execution triggers and hardware data
address-value triggers. The HW Trace window is also an easy-to-use scrolling window that
automatically updates with the latest trace data when the processor breaks execution. It implements
source line insertions for matching function and line number addresses and variable name insertions
for load/store addresses that match a symbols generated from the gcc toolchain.
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The Trace Mode window makes it easy to change the trace data types included in the trace buffer
and hardware filters that remove specific trace data from the buffer.

Be sure to access the on-line help for further details on operating these window menus and the

programmable fields in them. Each of the three windows has a Help > <window name> link to the on-
line help text.
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