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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




RE NESAS Application Note

SH7080-Series E200F Emulator

Performance Measurement

Overview

The E200F emulator provides two functions to analyze the performance of user programs: on-chip
performance analysis and AUD performance analysis. This document describes how to use the E200F
emulator for the SH7080 in on-chip performance measurement.

The examples given in this document are of E200F-emulator usage in a stand-alone form. The functions
described in this document are also available on all E200F emulators, regardless of the target device in use.
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1. Specifications

The on-chip performance analysis function applies a counter in the device to measure the number of
cycles from one specified condition being satisfied until another specified condition is subsequently satisfied.
According to the supported device that is in use, various other items such as the number of cache misses
and TLB misses may also be measurable. The on-chip performance analysis function cannot be used when
the profiling function is enabled.

The AUD performance analysis function allows the user to measure times or numbers of instructions
executed between specified events in the AUD event-detection system. The resolution of the timer can be
set to 20 ns, 100 ns, 400 ns, or 1.6 ys. At 20 ns, the maximum time that can be measured is about six hours,
and at 1.6 ps, the maximum time is about 20 days.

2. Functional Descriptions

This document explains how to analyze the performance by using the sample program included in the
package that can be downloaded from the Renesas website.

The version of the tool is as follows:
Emulator Software:
E200F Emulator Debugger Version 2.04.00

3. Software Preparation

3.1 Introduction

Install the software provided in the CD-ROM of the E200F emulator to expand the sample program
(tutorial workspace) to be used with this document on your personal computer.

The software in the CD-ROM of the E200F emulator can also be installed on a personal computer in which
the High-performance Embedded Workshop has already been installed. In this case, some dialog boxes
may be skipped in the installation process.

3.2 Installing the E200F Emulator Software
Execute HewlnstMan.exe from the CD-ROM of the E200F emulator.

For details on installation, refer to the introductory guide for the E200F emulator on the Renesas website
and follow the directions shown on the screen during installation. The full installation procedure is not
described here.

3.3 Auto-Update Utility

When the auto-update utility is selected upon installation of software, it is possible to check the latest
version of tools on the Internet.
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4. Operations

This section explains how to activate the High-performance Embedded Workshop (HEW) and how to
analyze the performance in the following steps.

C smmr )

Activating the HEW

Opening a workspace

Analyzing performance by using eventpoints

Analyzing performance by setting data conditions (eventpoints)

Analyzing performance by measuring the number of executed instructions

I
oo

Figure 4.1 Procedures for Sample Program Execution

4.1 Activating the High-performance Embedded Workshop

First, connect the E200F emulator with the user system to the host computer via the USB cable and check
that debugging is enabled.

Next, activate the High-performance Embedded Workshop by opening the [Start] menu and selecting [All
Programs], [Renesas], [High-performance Embedded Workshop], and [High-performance Embedded
Workshop], in that order.

& Renesas v | & High op 3 Setup Toal For E10A-USE Emulator »

\' MSM M16C-60,30,Tiny,20,10,REC-Tiny Series C Compiler ¥.5.43 Release 00 » [ EB ES Self Check Program

Skartup 3 @_‘] Renesas Tools HomePage Eﬁi High-performance Embedded Workshop

Arcessories 3 SH C Compiler ¥.9.01 Release 01 3 | |5§E) High-performance Embedded Workshop Help

& Internet Explorer @ High-performance Embedded Workshop Read Me
AllPrograms B S] Outlook Express B Manual Mavigator

: Call walker
!| Log Off @| Turn OFf Computer g f——

f." start (o |'_§g SuperH RISC engine Simulator Debugger Help
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4.2 Opening a Workspace
(1) The [Welcome!] dialog box will appear on the High-performance Embedded Workshop screen.

% High-performance Embedded Workshop |:||E||z‘

Sefup  Tools Test Window Help

I [ E A =l

Ledd| &l s=n|6
—————————

Welcome!

Cancel |
s € Dpenarecent project workspace:

.’j | ;I Administration... |

| "":'ﬂl % Create a new project work space

g " Browse to another project workspace

@ [E@[aE ]

Melorarar 218 & BE 7

Build { Debug )\ FindinFles1 }, FindinFiles 2} Macro )\Test ?\ Wersion Control f
Ready [ [ — s 2

Select the [Browse to another project workspace] radio button in the [Welcome!] dialog box and click on
the [OK] button.

Welcome!

| '-'??l " Create a new project workspace

Cancel |
;) " Dpen a recent project workspace:
{ I ;I Administration... |

—
@wse to another project wc@

%
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(2) The [Open Workspace] dialog box will appear.

Open Workspace @
Lack inc | (2 Tutarial_SH7080S eries = e ® eF E-

[T)debug_e200F_system

File: marne: |Tut0rial.hws "

———

Files of type:  |HEW Workspaces [* hws) | Cancel

When the software from the CD-ROM of this product has been installed, workspace “Tutorial.hws” is
stored in the folder structure shown below (standard location). Specify the correct location by opening
the folders in order. Select the workspace “Tutorial.hws” and click on the [Open] button.

C:¥WorkSpace¥Tutorial¥E200F¥SH7080Series¥Tutorial_SH7080Series¥Tutorial.hws

C:¥WorkSpace
LTutorial
LE200F
LSH7080Series
LTutorial_SH7080Series
Tutorial.hws

Note: The above directory may not be specifiable depending on the software version. In this case,
select the following directory.

<High-performance Embedded Workshop installation directory>
¥Tools¥Renesas¥DebugComp¥Platform¥E200F¥SH7080Series¥Tutorial_SH7080Series
Directory examples:
C:¥hew3¥Tools¥Renesas¥DebugComp¥Platform¥E200F¥ SH7080Series¥Tutorial_SH7080Series
C:¥hew2¥Tools¥Renesas¥DebugComp¥Platform¥E200F¥ SH7080Series¥Tutorial_SH7080Series

(3) fthe workspace version is not the latest available, the following dialog box will appear. To update to the
new version, click on the [OK] button.

High-performance Embedded Workshop

' The Workspace you are about ko open was created with an earlier version of HEW. The data files For the warkspace, projects and sessions will be
updated, Once updated this workspace cannot be opened by an older version of HEW, Backup versions of your old files will be created in the
warkspace and project directaries with the prefix ‘old_wversion_xxx'. Da you wish ko continue ?

‘D Cancel
(o —
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(4) A [Warning] dialog box appears. To open the workspace, which is now stored in a different directory,
click on the [OK] button.

Warning &|

'i Thiz workzpace has been moved.
L

Oid directory: A Hew 35T oolz\RenezazhDebugComp'Platform’E 200FSH 702805 enesh T utorial
MHew directary: C:WwforkSpace’TutonalhE 200FSH 70805 eriesh T utorial_SHY0805 eries

Do oy want bo continue opening thiz workszpace?

[ Don't show this waming again

(| Yes ) Mo Cancel

(5) If the [Toolchain missing] dialog box appears, select the target project name and click on the [OK]

button.

Toolchain ‘Renesas SuperH RISC engine Standard
Toolchain', wergion '3.0.0.0' iz miszing from the following
praject(s].

Select projects for upgrade.

ﬂ
<Tutnria| )

2

< ak. > Cahicel |

(6) If the [Changing Toolchain Version] dialog box appears, select the desired toolchain version and click on
the [OK] button.

Change Toolchain Version

Toolchain name: Reneszaz SuperH RISC engine Standard

Current version; 9.0.0.0

CPU Fanily: |SuperH RISC engine

Toolchain: |F|enesas SuperH RISC engine Standard j

Tookchin versior: (CE - |

Toolchain build phazes:

Build phase | Yersion |

OptLinker 9.02.00
SH Azzembler Fom
5H C/C++ Campiler 9.01.0
SH C/C++ Library Generator 30002
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(7) If the [Change Toolchain Version Summary] dialog box appears, just click on the [OK] button.

Change Toolchain Yersion Summary

Summary

Project name : Tutorial

Renezas SuperH RISC engine Standard Toolchain waz upgraded
9000-:91.1.0

[Standard Libramy]/[Mode]/[Mode :] aption iz changed.

v Generate Upgrade.tat ag a summany file in the project directory

o)

—

(8) Once the workspace is opened, the [Select Emulator mode] dialog box appears. Select the MCU in use
from [Device]. Then select [E200 Emulator] for [Mode] and click on the [OK] button.

Select Emulator mode E|

e @E2DDF Ernulator

" w/riting Flazh memar

[R5E70865R] is selected in this example.

(9) The [Function select] dialog box appears. Click on the [OK] button to accept the default settings.
X

Function select

Function zetting

tain board mode

RealProfile Areal [nest mode] i

Bus board mode |Trace«’break Bch [Trace 2521ﬂ

| I

-

¢ ak. | ) Cancel
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(10) The [Select Emulation] dialog box appears. Click on the [OK] button to accept the default settings.

Select Emulation

Select Emulation ]

Device RSE7OIE5R

¥ Change Erulation in start up

Operating mode

* Select Mode |mu:u:|e 3 [zinglechip) ﬂ

" User system Mode

Clock,
*  Ermulator Internal Clock 10.0 MHz
Kl [ i3

" User system clock

" Cancel

(11) The [ID Code] dialog box appears. Click on the [OK] button to accept the default setting, [E200F].

ID Code

Pleaze input |0 Code

[v Mew D code

-

Cancel
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(12) While the E200F emulator is being connected, the [Connecting] dialog box shown below is displayed.

Downloading FPGA data
Dovanloading FPGA data
Downloading FPGA data
Dovanloading FPGA data
Downloading FPGA data
Dovanloading FPGA data
FLL CLOCK 10.0 MHz

D awnloading firmware
Firrmweare: test ...
Firrare test . 0K

Dovnloading E200F Program

. fileniarne aud 7020, mat

. filenarne tre7080_c1.mot
. filenanne ewcont 7086 mat
. filename aud 7080, mot

. filename prf7080_c2 mot
. filenarme tre 70802 mot

l

(13) After the connection has been established, operations on the High-performance Embedded Workshop

screen become possible.

£ Tutorial - High-performance Embedded Workshop
File Edit View Project Build Debug Setup Tools Test window Help

Deudd (& b8

|Jm—  Cngalae

[he) |Idebug_e200f_system ;I ||sesswon3200f_systam ;I

OPEoDg z @AM

LI EEEEER T I

===

|el@ &

e
comm
= Tutorial

=23 T source file
dbzct.c
ntprg.c
resetprg.c
shrk.c
vecttbl.c
soLrce file
) sort.cpp
L] tutorial.cpp
223 Download modu

© [ Tutorial abs

stacksct.h

 —

g [@ e

Hoiotalat|2igt|o|md|?

Flash memory writing ...

ry write end
Connected

A|L» 4 Buid A Debug ;{ Find in Files 1 )\ Find in Files 2 )\ Macto )\Test )\ Wersion Control /
Ready 2| 3] 7| [pefaulti desktop [ [ =

[T

Once the E200F emulator is successfully connected, [Connected] is displayed on the [Debug] tabbed

page of the [Output] pane.
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4.3

Analyzing Performance by Using Eventpoints

This section introduces two methods of performance analysis: measurement from the start of execution to
a break and measurement over a specific period.

(1) To load a program, double-click on a load-module file (.abs) that has been registered in the workspace.

x|

|

%

Tutorial

I@ Tutonial

-3 C source file

B
B

B

[

Lo v o o) 3 )

dbsch.c
intprg.c

E rezefprg.c

shrk.c

(2] vecttblc
C++ zource file

sort.cpp

tutonal cpp

Tutorial abs

zhrk h
zorth
stackac
vecth

th

»

§.[B.[4a.[H.

I

\_/

Completion of loading is
indicated by a downward
arrow on the file icon.

=3 C++ zource file
zart.cpp
tutorial. cpp

Double-click

(2) Double-click on the source file name "tutorial.cpp”" in the workspace to open the source code in the
[Source] pane.

€63 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

< File Edit Wiew Project Build Debug Setup Tools Test ‘Window Help

| 3

\
9. [F]a 5

4

< tutonial cpp

il

=] == o Eal - |y ﬁ' ?@ @ i |debug_eZDUf_syslem j |sessiun3200f_system
£ EWDg ¢z T W EN ST ELES ™ B o ||[E | |5 | B ¥ & B R A
=
=3 Tutarial ] g &2 |&3
= I@ Tutorial
=-E3 C source file Line: Source Address | Onchip Event | Aud..| Bus.. | C.| 5. Source
i 1 /"***ﬁﬁﬁ‘fﬁ****ﬁﬁ‘?ﬁﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬁ‘ﬁ‘Tﬁ****ﬁﬁfﬁ****ﬁ‘ﬁ#T****ﬁﬁ#TﬁT
2 e 1=
3 /% FILE rSampled.cpp
ES /%  DATE illed, May ZZ, 2002
1=} /* DESCRIPTICH :Main Program
=123 G+ source file & /% CPU TYPE rOther —
[ tieaer 7 I
\’ 5 %
= | = i
Tutarial abs i0 o R R R R T A R R AR R AR AR AR AR AR AR LA T AR AR A AT AR
=23 Dependencies 11
shik h 1z
zoit.h 13
stackscth 14 #ifdef  cplusplus
wecth 15 //#inelude <ioss // Remowve the ¢
16 //int ios base::Init::init cnt: #f Remove the o
17 fHendif
18 #ifdef _ cplusplus

o

x|
[ o

connected

Flash mwemory writing ...
Flash mwemory write end

Ready

[T Buld },Debug /i FindinFiles 1 }, FindinFiles 2 }, Macra ), Test J, ‘ersion Contral [

ﬁ E E E Defaultl deskiop

Read-write 1166 1 IS MM
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(3) Select [Performance Analysis] from the [Performance] item of the [View] menu.

€3 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

40 File Edit BYEEN Project Buld Debug Setup Tools Tesk  Window Help
0= Differences j iy ﬁ' ﬁ @ el
@ [ [ e o L B ELE B B (P e || E
Command Line Chrl4L
- @ Tukari ] ]
k= @ T e TCL Toolkit Chrlshift+K
0.8 Addrezs | OnchipEvent | Aud.. | Bus. | C. 5. Source
f FEEETES
e
[ status Bar Alt+4 /* FII
S+ DAl
@ Lisassembly Chrl+Dr /% DES
= S+  CPL
< CPU v i
I
o Svrmbol 4 I
El"aphic » f*****?
= E  —
m“\
Code » Profile Chrl+Shift+F #ifdet
vect h 15 Sl #ine]
= 16 Realtime Profile Ctrl+5hift+0 Sint i
17 fHendif
158 Hifdef
‘| | 3 | < |
n & J B - B ‘ A tutorial.cpp

(4) The [Select Performance Analysis Type] dialog box will appear. Select [Onchip Performance] and click

on [OK].

Select Performance Analysis Type

Performance Analysis:

‘ Onchip Performance

Cancel
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(5) The [Performance Analysis] pane will appear.

iﬁ? Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

<+ File Edit Wew Project Build Debug Setup Tools Test ‘Window Help x
= @ S = q"ﬁﬁl ## R & ‘dabug_eZDUf_systam j |sassioneZDUf_systam j i
M B0 z &M B ENEINESENEN WRE o |||E R ) B =R -

ME
= @ Tutorial El &'I E‘
=-[E Tutorial -
S 23 T source file Line Source Addiess | Onchip Event | Aud Bus C. 5. Source
1 dhsct.c 1 AT R R AR AR R AR AR R AR R AR AR R AR TR AT AT AR R A R A AR AR AT DT ]
-
intprg.c 2 S —
resetprg.c 3 /% FILE tzamp led. cpp
shrk.c 4 /% DATE Wed, May 22, 2002
vecttbl.c 5 /% DESCRIPTION :Main Program
=23 C+ source file & /* CPU TYPE :Other —
=01t cpp 7 S
U 8 i
-3 Download modu =] S
Tutarial abs 10 R AR A R R AR AR A AR TR A AR AR AR NA RIS T AR RARTART NS
-4 Dependencies 11
sbrk.h 12
sorth 13
stackscth 14 #ifdef _ cplusplus
veckh 15 //#include <ioss /f Remowve the c
18 //int ios base::Init::inic cnc; // Remove the c
17 #Hendif
18 #ifdef  eplusplus -
< | 3 | g 3
B [N IS | 7% butorial.epp

R IEE
Channel Condition Result
Chl DISABLE 0oo0o0ao
Chi DISABLE oooooooo
Ch3 DISABLE 0oo0o0ao
Chd DISAELE ooo0oooo

x

A 2| d

Flash mwewory writing ...
Flash memory write end

(6) Select [Eventpoints] from the [Code] item of the [View] menu.

€% Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

o+ File  Edit Project  Build Debug Setup Tools Test Window Help
= Differences j
& 7 [ e o {1 5 6B ® PP v |E
Zommand Line Chrl+L
=3 Tutari
S e Toolkit ChrkShift+k
.5 Address | OnchipEvent | Aud.. | Bus.. | C. 5. Source
fﬁﬁﬁﬁﬁn
ll.-' *
] status Bar B+, /% FIL
/% DAT
@ Disassembly Chrl+D /% DES
= f%  CPL
< CPU 4 I
ll.-' *
Symbol 4
--& £
graphic » l,.-'ﬁﬁﬁﬁﬁn
Petfarmance 4
D < - anr || lrisaet
& vecth 1% //#inc]
16 >f fint i
17 dif
a0 E Code Coverage, ., trl+Shift+H ﬁeij‘_ld;f
1 B stack Trace Chrl+k
0% hutorial. cpp
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(7) The [Event] pane is opened. Select the [Onchip Event] tab. Then right-click on a desired condition and
select [Combination action(Sequential or PtoP)] from the popup menu.

3 Tutorial - High-performance Embedded Workshop - [Event]

<& File Edit W¥iew Project Build Debug Setup Tools Test Window Help -
0O = ﬁ & Eﬁ - @ Iﬁl |debug_e2UDf_system j |sassiona2DUf_system j ﬁ}
gy B 08 2 W E M of [ B B0 EF 6 o (P oo | B k| F &\ B A&
]
= @ Tutarial
o«
= I@ Tutorial
=423 C source file Type State Condition Action
dhact.c chl(I& OA DT CT) ) Hone
intpra.c Ch (IA_Oa_DT) Disahle HNone )
= tesetpig.c Ch3 [TA) Disahle None Edt...
shik.c chi (14 Dizable None
o +"e°ttb‘-°” ChS (12} Dissble  Hone
T SO:"C& e ChE [T Dizahle HNone
_r_ Ch7 (1A} Disable  None
Fa] tutorial cpp
- ChB (14) Disshle  None
=423 Download modu
Tutarial. abs Ch9 [ IA) D:!.sab_l_e Hone
=24 Dependencies ch10 (I&) Disable None
shik.h
sorkh
stackscth Cormbiratio tial or PtoP)
vecth Combination ntial or PtoP)
+ Toolbar display
£ Customize toolbar ... >
Breakpoint Onchip Event AJALD Event Other
| | r Allow Docking
7@7 @ ] 2% tutoialepp ] Event Hide
IR
Channel Condition Result
Chl DISAELE 0oooooon
ChZ DISABLE 0oooooon
Ch3 DISAELE 0oooooon
Chd DISABLE 0oooooon

(8) The [Combination action(Sequential or PtoP)] dialog box will appear. Select [Don’t care] for [Ch1,2,3]

and click on [OK].

Combination action(Sequential or PtoP)

Setting l

e, D)

Ch45s | Don't care

[

‘b Cancel |

[Don’t care]: Combinations of actions are not used as conditions.
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(9) Right-click on the [Performance Analysis] pane and select [Set...] from the popup menu.

&3 Tutorial - High-performance Embedded Workshop - [Event]

<+ File Edit Vew Project Build Debug Setup Tools Test Window Help - O X
= =1 B} Eﬁ hd @ i) |debug_3200f_system j ‘sessione200f_syslem j iF
U EW0E 2 @ W STELEELE @ B3 w |FE F|E F & &8 &3

2| x|
=13 Tutorial
=-[E Tutorial
= a C zource file Type | State | Condition | Action
dbsctc Chl(IA ©A DT CT} Disable None Break
ntprg.c ChZ (1A OA_DT) Disable None Ereak
eselpig.c Ch3 [ IA) Disahle None Ereak
= shik.c “h4 [ Ta) Dizable Hone Ereak
&3 vecttb\.?l Ch5 (I Dizahle None Ereak
T - sotuce e Che (TA) Disahle Hone Ereak
= r-pp Ch7 ([ IA) Disable None Ereak
=13 Download odu Ch (T2} P Break
Tutorial abs ChS (LA} Break
=4 Dependencies Ch10(IA) Ereak
shri.h Regset All
sart.h
stackscth Clear Data
vecth Clear All Data
Save To File..,
£ >
7 | | > \ Ereakpoint )\Dnchip[ Froperty... }\ BUS Evertt /
. & .| M. % ltorislepp ] Evert || ¥ Toolbar display
— Custornize toolbar...

X @ow_ ¥g | g 1

| m “a *H B ¥ Allow Docking
Channel Condition Result Hide

DISABLE 00000000 . .
Ch3 DISAELE 00000000 RIght-Cth
chd DISABLE 0ooooooo

(10) The [Performance Analysis] dialog box opens. Select [Elapsed time] for [Channel 1].

Performance Analysis E| E|

Candition l
Chanel 1 |Disabled j
Charnel 3 |[HEINE
e 2 o shates
Channel 3 Branch instruction counts
umnber of execution instructions
Exception/interrupt counts
Channel 4 Imterrupt counts
URAM area access counts
URAM area instruction access counts
URAM area data access counts
. I

Cancel |

The following options are selectable in the [Performance Analysis] dialog box.

- Disabled (no option):
- Elapsed time (AC):

- Number of execution

Disables any setting
Number of cycles (l$) executed
states (VS): Number of execution states

Number of branch instructions

- Branch instruction count (BT):

- Number of execution instructions (1):

- Exception/interrupt counts (EA):
- Interrupt counts (INT):

- URAM area access counts (UN):

- URAM area instruction access counts (UIN):

- URAM area data access counts (UDN):

Number of exceptions and interrupts

Number of interrupts

Number of executed instructions, including repeated execution

Numbers of times the URAM area was accessed for instructions and data

Number of times the URAM area was accessed for instructions

Number of times the URAM area was accessed for data

REJ06J0043-0100/Rev.1.00
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(11) Make settings for [Channel 2] to [Channel 4] as shown below and click on [OK].

Performance Analysis

Condition l

Channel 1 |E|apsed tirme

Channel 2 |Number of execution states

Chaninel 3 |Branch instruction counts

4| Lef LeJf 1<

Channel 4 |Number of execution instructions

1) Cancel

(12) The settings are shown in the [Performance Analysis] pane.

€3 Tutorial - High-performance Embedded Workshop - [Event]

<l File Edit “iew Project Build Debug Setup Tools Test Window Help -
L= ﬂ -} Eﬂ] - @ ] |debug;3200ffsyslem j |sessiuneZDDLs}lSlEm j {;}
LU B W08 2 W E N =T ELEELEE ™ BB + ||E| B | W F & B8R A
SE
= @ Tutorial
= l@ Tutorial
= a C source file Type | State | Condition | Action
dbscl.c Chl(IA O& DT CT) Disable None Break
Cha (IA QA DT} Dizable None Ereak
Chl [ IA) Disable Hone Break
Chi [ IA) Dizable None Ereak
ChS ([ IA) Disable Hone Break
Che [ IA) Dizsable None Ereak
- ChT[IA) Dizable None Ereak
<23 Download modu Chi [ IA) Disable Hone Break
Tutarial. abs Cho | Ia) Dizahle None EBreak
583 Dapendenc‘las chi0(Ia) Disable Hone EBreak
sbrk.h
sarth
j.t:;k;dh ¢ 1 >
3 | | | 5 i EBreakpoint }\Dnchip Event ,l( ALD Event }\ Other Event ;?\ EBIJS Event f
— @ @ . - o tutorialcpp ) Event J
x| % i
E IRE
Channel Condition Result
Chl Ac oooooooo
Chi e oooooooo
Chl ET oooooooo
Ché I ujululufululu]u]
B A
Flash mewory writing ... A
Flash memory write end
Connected =
v
| [\Euild )\DebugA Find in Files 1 )\ Find in Files 2 f\Macro f\Test )\ ‘Wersion Cantral /
Ready F E ﬂ E Defaulti deskkop Read-write 1166 1 INS MM
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(13) Double-click on the first line of function main (line 28) in the source file “tutorial.cpp” to set an on-chip

breakpoint.

Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

20+ File Edit WView Project Build Debug Setup Tools Test ‘Wwindow Help
= ﬁ {} Eiq. - @ i |debug_eZUDf_system j |sessinneZDDf_syslem j i
Ru bog z ¥R EM sTELEELE & ¢ F | EH R E F & |82 R a
=l x
= @ Tutorial E&E‘l @
= I@ Tutarial
= a C sowice file Line Source Address | Onchip Event | Aud Bus C. 5. Souce |
dbsct.c Z5 #include "sort.h” z‘
intprg.c Z6 #include <stdlib.h>
resetprg.c 27
shrk.c 28 (00001024 . oid main(woid)
veottbl o 29 {
=-ZH C+ zource fle 30
sort.cpp 31 wvolatile long a[10];
tutarial. cop 32 long i
=24 Dowrlnad modu 53
Tutorial abs 34 .
o) D.ependencies 35 Double-click on the
sbrkch 36 first line of function
soith 37 00001030 .
stackscth 35 00001050 main. =+ 0
5] wecth |39 00001034 -
4 L3
14 ! ~ | 2|
& J& 2 ) RS> I
FREEIEE
Channel Condition Result
Chl AC 0oooooon
Cha V3 0oooooon
Ch3 BT oooooooo
Chi I 0oooooon
o & |E=d
Flash memory writing ...
Flash memory write end

(14) After setting the on-chip breakpoint, select [Reset Go] from the [Debug] menu to execute the program.

Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

k| e | B F Disconnect

|
Channel Conditi  3aveMemory.
chl AC Verify Memory.,,
Chi V3
Ch3 ET
Chi I Download Modules

2+ File Edit Yiew Project Build BN Setup Toals Test ‘Window Help
O = =1 Debug Sessions... - 53 debug_e200F_system v
My b 108 g © § DebugSeftings.. [T i e J5| =¥ | &k
A |] | Ef reset cru
= @ Tutarial =
= I@ Tutaorial Lo =
563 C source fls ‘~ T ent Y Sud.. | Bus.. | C. 5. Souce
dbsct.c #include "sort.h™
intpra.c #include <stdlib.h>
resetprg.c
shik.c oid main (woid)
vechtbl.c Run {
—1-EF Co+ source file N .
. Display PC Chrl+Shift+Y volatile long =[10]:
! long 3;
@
miodu £ stepIn Ful int i;
Tutorial abs T step Over F10 class Sample *p_sem;
-3 Dependencies £ step out Shift4+F11
stk h Step... while (1){
zorth p_sam= Sample:
» _
stackscth Step Mode for{ i=0: 1<10: i++ )
vect b J = randi):
Initialize

REJ06J0043-0100/Rev.1.00
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(15) The program stops at the line where the on-chip breakpoint has been set and the [Performance

Analysis] pane shows the result of performance analysis. The comment “EVENT CONDITION for L bus”
is displayed in the [Output] pane.

€63 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

<[+ File Edit Wiew Project Build Debug Setup Tools Test MWindow Help -8 %
0= i {} @t > @ [Ead) |debug_e2DDf_system j |sessione200f_systam j ij}}
U] B WE 2 &M KN =FELEELEE M OB R R == i 5 % B R &
x|
=3 Tutcrial E&E‘I &
= I@ Tutorial -
523 C source file Line Source Address | OnchipEvent | Aud.. | Buz.. | C. 5. Source |
dbsctc 25 finclude "sort.h” z‘
intprg.c 26 #include <stdlib.h>
resetpro.c
shrk.c Z5 00001024 ® owoid main(void) I
vectthl.c v
=123 C++ source file 30
sort.cpp 31 volatile long a[10];
tutarial.cpp 32 long j:
-3 Download madu 33 int i:
Tutorial abs 34 class Sample *p Sam;
-2 Dependencies 35
sbik.h 36 while {1)¢
sarth 37 00001030 p_Sam= Sample;
stackscth 38 |DO001050 for( i=0; i<10; i4++ )¢
wveckh 30 00001034 j = rand(): f
4 3
| | vl
i & |8 4. | FM. al tutorialepp |1 Event
x| g 5
E EE
Channel Condition Result
Chl AC 00004ZAD
ChZ Vs 00000483
Ch3 ET 00000ZZF
Chd I 00000474
E|
& &%= @
Flash mewory writing ... ”~
F 1 e )
<l EVENT CONDITION 1 for L bus
v
[+ Buld ) Debug £ FindinFiles 1 J FindinFles2 ) Macro J, Test | Version Contral [

EYEMT COMDITION 1 for L bus [FZ 3 EF| EF| [Default1 desktop Read-write 28/ 1 IS ]

Now the performance from the reset routine to function main is displayed.
[Result of performance analysis]
- AC (number of cycles (I9) executed): D’17069 (H'000042AD)
Elapsed time = Number of cycles (l$p) executed x CPU clock period (1¢)
=17,069 x (1/10 MHz)
=1,707 ps
(For details on setting of the CPU clock frequency, refer to step (10) of section 4.2.)
- VS (number of execution states): D’1155 (H'00000483)
- BT (number of branch instructions): D'559 (H’0000022F)
- | (number of executed instructions): D’1146 (H'0000047A)
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(16) Delete condition BC1 from the [Onchip Event] column.

(3 Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

<l File Edit Yiew Project Build Debug Setup Tools Test Window Help

@ 8

= @ Tutarial

= I@ Tutorial

=3 C zource file
dhect.c
intprg.c.
resetprg.c
shik.c
vechbl.c

=9 Download modu
Tukarial abs

=3 Dependencies
shikh
soith
stacksct.h
veckh

| | 3

™ ML)

KA EREEE

OB STELEELED B O D e B e

[z &)@

Line Source Address | OnchipEwvent | Auwd.. | Bus.. | C. 5.| Source
25 #include Msor
26 H#include <stc
27
25 |DO0D10Z4 ® = *rroid wain (voi
29 wEBC1 ¥ ¢
30
31 wolatile
32 long 3;
53 int i;
34 class San
395
36 while (1)
37 (00001030 p_samw=
38 (00001050 for |
39 |00001034 z

4

<% tutorial.cpp M

If BC2 has also been set, delete it too.

(17) Double-click on line 45 and then line 48. After that, click on the [Event] tab.

£ Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

2+ File Edit WYiew Project Buid Debug Setup Tools Test Window Help - 8X
0O = == = Eﬂi - |ty ﬁ ﬁ @ |debug_e2DDf_system j ‘sessioneZDUf_system ﬂ i
0 b 108 2z & W N FEENE® PO L ||EH B 5% &8 A a
SE
=13 Tutarial E&§]|@|
= Tutorial -cli i
E C source file Lire: Source Address | Onchip Event ljd Bus DOUbIe CIICk on Ilne 45 |
dbsct.c 37 00001030 / and then line 48. j
intprg.c 38 |00001050
resetprg.c 39 00001034 j = rand{):
shik.c 40 |0000103E if(3 < O3
vectbl.c 41 00001044 3= -j;
=123 C+ souice file 4z '
43 (00001046 a[i] = 3j:
44 H
= Dawnlaad modu 45 (00001056 p_sSam-»Sortia);
Tutorial.abs 46 |0000105C p_sam-rchange (a) ;
-1-23 Dependencies 47
shrk. b 48 00001062 p_sam-»s0=a[0] ;
sarkh 49 00001066 p_sam->sl=a[1]:
stacksct.h 50 (00001068 p_sam-»s2=a[2]:
vecth 51 00001064 p sam-rs3i=al[3]; =7
»
tutarial.cpy w
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(18) Right-click on a desired condition in the [Event] pane to open the popup menu, and select [Combination
action(Sequential or PtoP)].

€63 Tutorial - High-performance Embedded Workshop - [Event] |Z||E|E‘
4+ File Edit Wiew Project Build Debug Setup Tools Test ‘Window Help - |8 x
= =1 =} Eiq b # |debu13200173ystem j ‘sessioneZDDLsystem j i
A B8z %W EwM FELE RS TG e ||@ R = % &2 A a
SE
=3 Tutarial ] &
--[E Tuterial
= a C source file Type | State | Condition | Action
dbsct.c chl(IA 0A DT CT} Enshle 2ddress=00001056 (tutorial.cpp/45) pe Break Ereak
intprg.c Chi (IA 0A DT) Enable Address=00001062 (tutorial.cpp/48) po Break EBreak
resetprg.c Ch3 [IA) Diszable None Break
stik.e Disable None Lo
A vecttbl.cf:.l ChS ([ IA) Dissble None =ak
= + sDLtJICE e chi (Ia) Dizshle None Edit... =ak
-.r-|:.|:. Ch7(IA) Dizable HNone =alk
— ChB [ TA) Disahle None =ak
= Download rmodu
Tutarial abs ChO[IA) Dizable None =ak
=23 Dependencies Ch10(IA) Dissble Hone =alk
shikh Delete Al
zoith
stacksct.h
vecth < T ——
| | '\ Ereakpoint }\Dnchip Event .A AUD Event , Other Ever
1 r

] @ B a ™. ol tutoalepp ) Event J

Combinatio

equential or PEaP)

ﬁ “H g v Toolbar display
Channel Condition Result Custorizs toolbar..,
Cchl AC 000042ZAD Allow Dacking
ChZ V] 00000483 Hide
Ch3 ET 00o00zZ2ZF
Ch4 I 00000474

(19) The [Combination action(Sequential or PtoP)] dialog box will appear. Select [Ch 1 to Ch 2 PA] for
[Ch1,2,3] and click on [OK].

Combination action(Sequential or PtoP)

Setting l

Ch1.23

Chd5s | Daon't care ﬂ

1 Cahicel | |

[Ch 1to Ch 2 PA]: After event condition 1 (start condition) is satisfied, the emulator measures the
performance until event condition 2 (end condition) is satisfied.

[Ch2to Ch1PA]: After event condition 2 (start condition) is satisfied, the emulator measures the
performance until event condition 1 (end condition) is satisfied.
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(20) The [Event] pane shows the settings that have been made.

(%3 Tutorial - High-performance Embedded Workshop - [Event] | I=]]d
<+ File Edit Yiew Project Buid Debug Setup Tools Test ‘Window Help -8 X

O = ﬁ &} Eﬂi h @ |debug_e200f_system j |sessi0neZDDf_system j ﬁ}
LU b I8 2 W EENE N E = R | BB 5 % |82 A28
i
= @ Tutorial
= I@ Tutorial I I I
553 C source fils Tor ot Copdlitdos Aobioo
Chl(Ia oA DT CT} Enable Address=00001056 (tutorial.cpp/45) pe Break Ch 1 to ch 2 P&
Chi (IA OA_DT) Ensble Addre=ss=00001062 (tutorial.cpp/48) pc Break Ch 1 to ch 2 PA
sEpmy-y TIconie Tone Trean
Chd (I4) Dizable None Ereak
c i Ch5(Ia) Dizahle None Break
Bl ] + soLtArCB e ChE [IA) Dizable None Ereak
Soropp Ch77 [ IA) Disable Hone Break
-3 Download mu ChE [ Ia) Disahle NHone Break
Tutorial.abs Ch9 [ I4a) Dizable None Break
=23 Dependencies ch10(Ia) Disable None Break
shikh
zorth
stackscth
wecth < >
J ‘ : \ Ereakpoint }\Dnchip Event { AUDEvent }, Other Event ), BUSEvent [
& i Wioielcpp 1 Evert
e %] s B
Channel Condition Result
Chl AC 00004ZAD
Cha va ooooo4a:
Ch3 BT 0000022F
Chi I 0o0o047a

(21) Select the [tutorial.cpp] tab. Right-click on line 52 and select [Add] for BC10.

Tutorial - High-performance Embedded Workshop - [tutorial.cpp]

<l File Edt Wiew Project Buld Debug Setup Tools Test ‘Window Help — | & %
heEdd 8 # |G LU . . #
0oz AmEnN = Click on line 52 and select
24 = 2 & i
= [Add] for BC10.
= @ Tutorial E&E‘l @
—-[F Tutorial - -
=23 € source file Line Source Address | Onchip Event Aud../ Bus.. | C.| 5. Source |
dbsctc 43 00001046 ali]l = 3: z'
intprg.c 44 H
reselprg.c 45 (00001056 9 p_sem-rS0rtial
shik.c 46 |0000105C p_sam->change (&) ?
vectthl.c a7
=142 C++ source file 48 00001062 . p_saw->30=a[0] ;
49 00001066 p_sam->sl=all]:
] 50 |00001063 p_sam->si=alZ]:
—1-23 Dowrload modu 51 (00001064 p_sam->s3=a[3];
Tutorial.abs 52 |00D0106C p_sam-r3d=ald];
-1-Z3 Dependencies 53 |00D0106E p_sam-rs5=a[5] 7
shik.h 54 (00001070 p_sem->s6=al6];
sarth 55 |00001072 BC3 b p_sem-rs7=al7]:
stacksct.h 56 |00001082 BC4 F p_sam->s5=al&];
wecth 57 |00001054 BCS p sam-r39=al?] : il
< Bce v | »
i 3
2 ttaialepe || Evert :E; .
5 BC9 F
Hravavg|= D
Channel Condition Result
Chl AC 00004ZAD
Ch2 s 00000483
Ch3 BT 00000ZZF
Chd I 00000474
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(22) Clear the result of performance analysis in the [Performance Analysis] pane and then execute the
program.

<0+ File Edt view Project Buld Debug Setup Tools Test ‘Window Help

=3 =i 1 iy - % | debug_e200f_spstem
Ay b 08 2 Rl R == i e i =
=l
= @ Tutarial E&é‘l|@|
B @ Tutatial Li 5 Add Onchip Event & E C| S
= C source file ine ource ress nchip Evenl .| Bus .. i | .
i ot 2z === Clear the existing results
g % |ooonz0as before clicking on the [Go]
£ resetprg.c
shik.c 45 |noooi10se Y button.
weelibl o 46 |000D105C
=142 C++ source file 47
sort.cpp 45 |00001062 9 p_sem->30=a[0] ;
49 |00001066 p_sam-rsi=a[1];
- a Daownload modu 50 (00001068 p_sSam-xsZ=alZ];
Tutarial.abs 51 |00001064 p_sam->s3=a[3]:
—1-=9 Dependencies 52 |0D000106C . p_sam->sd=a[d] ;
shrk.h 53 |000D106E p_sem->35=a[5]
soith 54 (00001070 p_sem->s6=al6] ;
stackact h 55 |0000107z2
vesth 56 000038 Click on this button to clear
o
o cicl o T the existing results.
Channel Condition Result
Chl AC 0ooooooo
Chi v 0ooooooo
Ch3 BT 0ooooooo
Chid I 0ooooooo
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(23) The program stops at line 52, where the breakpoint has been set, and the [Performance Analysis] pane
shows the results of performance analysis. The [Output] pane shows the comment “EVENT CONDITION
10”.

0O = & & Oy - 2o By |dehug_eZDDf_s_ustem j |sessinneZDDf_system j it
&L 08 2 & W BN ST ELES ™ B = ||E| B HE| E K &8 BE &3
ME
= @ Tutarial . E&E‘l @
= I@ Tutorial - -
= E3 C sourcs fils Line Source Address | Onchip Event | Aud.. Bus.. | C.| 5. Source |
dbsct.c 4z } z‘
intpr.c 43 |00001046 aril = 1i:
Tesetprg.c 44 }
shik.c 45 (00001056 & p_sam-rsort (@) ;
vectthl o 46 (0000105C p_saw—rchange (a) ;
=23 T+ source file 47
sort.cpp 48 00001062 . p_sam—>s0=al[0] ;
49 |00001066 p_sam->sl=al[l]:
=9 Download modu 50 (00001068 p_sam—»sz=alz] ;
Tutarial abs & B laTaTala R Aa T - Dedalissaisalsil.
=3 Dependencies 52 |(0000106C . o p samw—rs4=al4] ; I
shik.h 1 u npnngy - L - AR
sart.h 54 00001070 p_ssm—>s6=al6] ;
stackscth 55 |000D1072 p_saw—>s7=al?] :
vecth 56 (00001052 p_samw—>s35=al[8] :

57 00001054 p Saw—>s39=al9]; &
| »
1 | 3

| |
< tutorialepp |1 Event

EPEEIEE
Channel Condition Result
Chl AT 0000040E
Chi vE 00000366
Ch3 BT 000000a0
Ché I 00000364
x|
E &= d
G -~
EVENT CONDITICN 10 >
v
| [\ Build }\‘Debug A Find in Files 1 }\' Find in Files 2 }\‘ Macro .}\ Test }\‘ Version Control /'r

Ready [FT EZ FF| E7] [pefaultt desktop Read-write s2/66 1 S UM

The performance from line 45 to 48, from which the functions sort and change are called, in that order,
has been analyzed.
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4.4 Analyzing Performance by Setting Data Conditions (Eventpoints)
This section gives examples of setting data conditions.

(1) In this example, the condition is the writing of a particular value (32 bits: H'00001234) into a variable (at
FFFFAQOOQO in RAM). Double-clicking on the [Ch1] column in the [Event] pane opens the [Event condition
1] dialog box. Click on the [Address] tab and specify H'FFFFAQQO as [Address].

Event condition 1

Address ]Dala ] Bus Slale] Count I Acliun]

Address

[~ Don't Care
+ Address
" Only program fetched address
" Dnly program fetched address after

e
Address < H'FFFFADOO >

" Monusermask ¢ User mask

Mazk |

Ok | Cancel

Click on the [Data] tab. Remove the tick from the [Don’t Care] checkbox and specify H’'00001234 as
[Value].

Event condition 1

Address Data l Bus State] Covnt I Actlon]

Data
I~ Don't Care

P —
Valu< H'00001 234 )
" Byte © Woarc

+ MNonusermask  © User mask

Mask ‘

ak | Cancel

Click on the [Bus State] tab. Select [L-Bus(CPU)] as [Bus type] and [Write] for [Read/Write], and then
click on [OK].

Event condition 1

Address] Data  Bus State l Count ] Action]

Bus state
sy LR I | D
r~

—
-

Fiead/wite
" Readfwrite
" Read

@Nrite

Co D o
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(2) In the next example, the condition is the writing of a particular value (H'000055AA) into another variable
(at FFFFA100 in RAM). Double-clicking on the [Ch2] column in the [Event] pane opens the [Event
condition 2] dialog box. Click on the [Address] tab and specify H'FFFFA100 as [Address].

Event condition 2

Address l Data ] Bus State] Action]

Address

I” Don't Care

&+ Address
" Dnly program fetched address
" Dnly program fetched address after

—
Address < H'FFFFAT00 >

@+ Monusermask  Usermask

Mask |

Ok | Cancel

Click on the [Data] tab. Specify H'000055AA as [Value].

Event condition 2

Addess Data \ Bus State | Action |

Data
™ Don'tCare

e ——
al HOON05548 ’

" Byte O worc '+ Long

* Monusermask  © Usermask

Mask

ok | Cancel

Click on the [Bus State] tab. Select [L-Bus(CPU)] as [Bus type] and [Write] for [Read/Write], and then

click on [OK].
Event condition 2
Address] Data  Bus State lAction]
Bus state
Bus tupe
-
-
-
Readwiite
" Readfwrite
" Fead
Tite:
—
o D o
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(3) The [Performance Analysis] pane shows the settings that have been made.

i K

Type | State | Condition | Action

Chl(IA OA DT CT) Enabhle Address=FFFFAOO0 data H'1234 long access L-bus Ch 2 to Ch 1 PA
1z = ThE TrEmn

Chd [IA) Disable None Break

Cho([IA) Dizable None Break

Che [IA) Dizable None Break

Ch7[IA) Disable None Break

Chi [IA) Dizable None Break

ChO [IA) Disable None Break

Chl0(IA) Dizable None Break

< .

i EBreakpoint }\Dnchip Event A ALD Event }'\ Other Event }'\ BUS Event ,-’

a0 tutoialcpp Event

As is shown in the picture above, the performance analysis can also be done in the order [Ch 2 to Ch 1

PA].

4.5 Analyzing Performance by Measuring the Number of Executed Instructions

This section introduces how to specify [Number of execution instructions (I)] as the condition for a single
assembly instruction. Here, this is used to measure the number of times a given instruction is passed.

(1) View the source file “tutorial.cpp” in mixed mode and double-click on the [Onchip Event] column
between lines 48 and 49 to set an on-chip breakpoint.

fea

Line 0. A B. 5. Dizagzembly ... Objcode Mixed |
. MO R1Z, R4 j
45 DOUb|e-C|ICk p_sam—}change fa:l : -
Mo R15,R5
O0105E 4308 J3R RES
/DDDDIDGD 643 Mo Ri1Z,R4
47 /
45 b sam-rz0=a[0] ;
ooooi062 61F2 MO, BR15,R1
00001064 2C12 MO, R1,HdR12 J
49 ~— p_sam—x3l=al[l]:
ooool106a6 S4F1 Mo, B(H'O1:4,R15),R4
50 p_sam—r3Z=al2]:
oooo106s S5F2 Mo, R(H'OS:4,R15),R5
53 D sSam->33=al[3];
nnnoine:  |5AF3 MO T, TRIH'AC:4.R151 . RA Jﬂ
4 »
i tutorialopp - |1 Event

By specifying the first address of an instruction that is not a branch or delayed-slot instruction and the
address of the following instruction as the condition, you will be able to view, in the [Result] column, the
number of times this range has been passed. If you set a condition of this type in an interrupt handling
routine, for example, it is possible to view the number of times a specific function is called.

Note, however, that the number measured may not be correct if the target instruction is in an area
where interrupts are enabled or the instruction may generate an exception.
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(2) The [Event] pane shows the settings that have been made.

Type | Ftate | Condition Action

Chl(IA OA DT CT) Enable 2ddre=s=0000106Z (tutorial.cpp/48) peo Break Ch 1 to Ch 2 P&

Chi (IA ©Oa DT) Enahle Addres=s=00001064 (tutorial.cpp/48) pc Break Zh 1 to Cch Z P&

Ch3 [IA) Dizable HNone EBreak

Zhd (I} Dizable HNone Ereak

ChS ([ IA) Dizable HNone EBreak

[ Dizable HNone Ereak

Ch7(IA) Dizable HNone EBreak

Zh8 (I} Dizable HNone Ereak

Ch [ IA) Dizable HNone EBreak

Ch10(IA) Dizable HNone Ereak

< >
'\_\ Breakpaint }\Dnchip Event f\ ALD Event }\ Other Event }\ BLS Event lf

a7t tutorial. cpp -.. Ewvent

Specify the address range from H’'00001062 to H'00001064 as the condition.

(3) After the program has been run, the [Performance Analysis] pane displays the results of analysis. The
[Result] column for Ch4 ([I] condition) shows the number of times the instruction was executed.

fll “B B
Channel Condition Result
Chl AC 00011F33
ChZ V3 oooovial
| Ch3 BT Qooooo0l
hd I 00007181 |

In the screenshot above, the result is H'7181 (D’29057), which means address H'00001062 has been
passed 29,057 times.

We conclude the description of performance analysis here.
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5.

5.1

(1

(2)

3)

4)

(5)

(6)

Frequently Asked Questions

Can you provide any notes on analyzing performance?

Use of the profiling and on-chip performance analysis functions at the same time is not possible. The
[Can not use this function] error-message dialog box will be displayed if simultaneous use is attempted.

Do not change the setting for performance analysis using channels 1 and 2 ([Ch 1 to Ch 2 PA] or [Ch 2
to Ch 1 PA] in the [Ch1,2,3] list of the [Combination action(Sequential or PtoP)] dialog box) on the
[Onchip Event] tabbed page while the user program is running. Changing the settings in this way will
lead to incorrect performance analysis.

If the start condition is satisfied after the end condition has been satisfied, performance analysis will be
resumed. The result shown at a break will be the sum of all results measured during the period of
performance analysis.

When you use the measurement start/end conditions ([Ch 1 to Ch 2 PA] or [Ch 2 to Ch 1 PA]), the
value in the [Count] page of the [Event condition 1] dialog box must be specified as one.

If there is a conflict between a DMA or DTC transfer and satisfaction of an event condition (including an
external-bus access condition), this may prevent the triggering of a break, stopping or acquisition of
internal trace information, or starting or stopping of performance analysis by the event condition.

In debugging of the SH7125/SH7124 without the EV-chip unit connected to the emulator, the
performance analysis function is not supported. That is, this function is only supported when the
EV-chip unit is connected to the emulator.
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6. Related Documents

The E200F emulator and High-performance Embedded Workshop provide many other useful functions not
mentioned in this document. Please refer to the following related documents for important information such
as detailed specifications, technical information, or restrictions on each product.

[Documents Related to the E200F Emulator]
SH-2A, SH-2 E200F Emulator User's Manual
Limitations on SH-2A, SH-2 E200F Emulator
SH-2A, SH-2 E200F Emulator Additional Document for User's Manual
(Supplementary Information on Using the SH7086)

[Documents Related to High-Performance Embedded Workshop]
High-performance Embedded Workshop User's Manual
High-performance Embedded Workshop Release Note

[Documents Related to MCU]
SH7080 Group Hardware Manual
SH-2A, SH2A-FPU Software Manual

[Document Related to SuperH™ Family C/C++ Compiler Package]

SuperH™ RISC engine C/C++ Compiler, Assembler, Optimizing Linkage Editor Compiler Package
User's Manual

SuperH™ RISC engine C/C++ Compiler Package Application Note

Visit the following Renesas websites for information on this product:

Global site: http://www.renesas.com/e200f

Japanese site: http://japan.renesas.com/e200f
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Renesas Website and Customer Support

Renesas Technology Website:
http://www.renesas.com/

Customer Support:
http://www.renesas.com/inquiry
csc@renesas.com

Revision Record

Description

Rev. Date Page Summary

1.00 Mar. 12, 2008 — First edition issued
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Notes regarding these materials

1.  This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas
products for their use. Renesas neither makes warranties or representations with respect to the accuracy or
completeness of the information contained in this document nor grants any license to any intellectual property rights
or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of
the use of any information in this document, including, but not limited to, product data, diagrams, charts, programs,
algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military applications
such as the development of weapons of mass destruction or for the purpose of any other military use. When exporting
the products or technology described herein, you should follow the applicable export control laws and regulations, and
procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is subject to
change without any prior notice. Before purchasing or using any Renesas products listed in this document, please
confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas such as that disclosed through our website.
(http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no
liability whatsoever for any damages incurred as a result of errors or omissions in the information included in this
document.

6.  When using or otherwise relying on the information in this document, you should evaluate the information in light of
the total system before deciding about the applicability of such information to the intended application. Renesas
makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this
document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not
designed, manufactured or tested for applications or otherwise in systems the failure or malfunction of which may
cause a direct threat to human life or create a risk of human injury or which require especially high quality and
reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion
control, aerospace and aeronautics, nuclear power, or undersea communication transmission. If you are considering
the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall have no
liability for damages arising out of the uses set forth above.

8.  Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

1) artificial life support devices or systems

2) surgical implantations

3) healthcare intervention (e.g., excision, administration of medication, etc.)

4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use
Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas Technology Corp., its
affiliated companies and their officers, directors, and employees against any and all damages arising out of such
applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect to the
maximum rating, operating supply voltage range, movement power voltage range, heat radiation characteristics,
installation and other product characteristics. Renesas shall have no liability for malfunctions or damages arising out
of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Please
be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage caused
by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but
not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any
other applicable measures. Among others, since the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas products are
attached or affixed, the risk of accident such as swallowing by infants and small children is very high. You should
implement safety measures so that Renesas products may not be easily detached from your products. Renesas shall
have no liability for damages arising out of such detachment.

12. You should not use the products or the technology described in this document for the purpose of military applications
such as the development of weapons of mass destruction or for the purpose of any other military use. When exporting
the products or technology described herein, you should follow the applicable export control laws and regulations, and
procedures required by such laws and regulations.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this document,
Renesas semiconductor products, or if you have any other inquiries.

© 2008. Renesas Technology Corp., All rights reserved.
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