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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.
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Application Note

H8SX Family Emulator E6G000H

Performance Measurement

Overview

This document describes how to measure the performance function in the full-specification emulator E6000H for the

H8SX/1651.

The functions described in this document can be performed through the H8SX E6000H emulator in a stand-alone

form. These functions are also available through all E6G000H emulators for the H8SX family.
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H8SX Family Emulator E6G000H

Performance Measurement

1. Specifications

The E6000H emulator provides the performance measurement function to measure the rate of execution time.

The performance measurement function does not affect the realtime operation because it measures the rate of
execution time in the specified range by using the circuit for measurement of hardware performance included in the

emulator.

Select one of the following five modes according to the purpose of measurement.

Table 1.1

Available Measurement Modes

Mode

Description

Purpose

a) Time Of Specified Range
Measurement

Measures the execution time and
execution count in the specified
range.

Measurement of time taken for processing
of functions except for that required for
child functions called from the functions.

b) Start Point To End Point
Measurement

Measures the execution time and
execution count between the
specified addresses.

Measurement of time taken for processing
of functions.

c) Start Range To End Range
Measurement

Measures the execution time from
a specified range to another
specified range.

Measurement of execution time spent from
calling of any of sequential subroutines to
calling of any of other sequential
subroutines in a program that includes
subroutines in sequence, such as an
assembly program.

d) Access Count Of Specified
Range Measurement

Measures the number of times a
specified range is accessed from
another specified range.

Measurement of the number of times a
global variable is accessed from a specific
function.

e) Called Count Of Specified Range
Measurement

Measures the number of times a
specified range has called another
specified range.

Measurement of the number of times a
function is called from a specific function.

Use eight performance channels installed on the circuit for measurement of hardware performance in the emulator for

setting of conditions for measurement.

Up to eight points can be set.

2. Functional Descriptions

This document describes how to measure the performance function in the H8SX/1651 E6000H emulator.

It guides you through examples of the procedures for analyzing performance in the sample program provided in the
CD-ROM of the H8SX E6000H emulator. Check the measurement result on the [Performance Analysis] window after
program execution. For the performance measurement mode, the 'Time Of Specified Range Measurement' (see table

1.1) is specified here.

REJ06J0023-0100/Rev.1.00

July 2007
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Performance Measurement

3. Software Preparation

3.1 Introduction

Install the software provided in the CD-ROM of the H8SX E6000H emulator to expand the sample program (tutorial
workspace) to be used in this document on your personal computer.

The software in the CD-ROM of the H8SX E6000H emulator can also be installed in 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.

If the software has already been installed, go to section 4.

3.2 Installing the H8SX E6000H Emulator Software
(1) Execute setup.exe from the CD-ROM of the H8SX E6000H emulator.

The whole screen is displayed and installation of [H8SX E6000H Emulator] is started. Click the [Next] button.

£ High-performance Embedded Workshop Setup

Renesas C/CH Campiler Package for HS, H8S and HESX family

High-performance Embedded Workshop Setup

‘Welcome to the InstallShield Wizard for Renesas
C/C++ Compiler Package for H8, H85 and H85X
family

The InstallShield® ‘wizard wil install Renesas CAC++
Compiler Package for H8, HAS and HAS family on your
computer. To continue, click Mext.

REJ06J0023-0100/Rev.1.00 July 2007 Page 3 of 26
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(2) The [License Agreement] dialog box will appear. Read the contents and click the [Yes] button.

High-performance Embedded Workshop Setup E|
Licenze Agreement
Please read the following license agreement carefully. ?

Presz the PAGE DOWM key to see the rest of the agreement,

Saftware Uzer Licensze Agreement
Thiz iz a legal agreement between you, the purchaser of the license
rightz granted by thiz Agreement [Licenszes"orvou'], and Hitachi
LS| Systemz Co. Ltd. ["Licensor']. By ingtalling or downloading the
accomparying software [Software'], or uzing the Software that iz
embedded in your computer, vou agree to be bound by the terms of
this &greement. If you do not agree to these terms, promptly return
all Software items [dizks, wiitten maternialz, and packaaging] to your
supplier.

"

Do you accept all the terms of the preceding License Agreement? IF pou

zelect Mo, the zetup will cloze. Tao inztall Renesaz C/C++ Compiler Package
for HE, HBS and HBS: family, pou must accept thiz agreement.

[ ¢ Back (" ez l , Mo ]

(3) The [Start Copying Files] dialog box will appear. Click the [Next] button.

High:-performance Embedded Workshop Setup

Start Copying Files

Rewview settings befare copying fles.

<

Setup haz enough infarmation to start copying the program files. 1F you wank to review or
change any zettingz, click Back. If you are satizfied with the zettings, click Mest to begin

copying files.
Current Settings:

<Components
High-performance Embedded Y/ ork zhop
[C:\Program Filezs'\Renesaz\Hew]

T oolchaing
[C:\Program Files'\Renesaz\Hewh T oolzhRenesas]

Simulator Debugger
[C:\Program Files'\Renesaz\Hewh T oolzhRenesas]

¢ Back "@’ Cancel
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(4) The following progress bar will be displayed while the program files are being copied.

Inztalling Copying HEW Program Files...
C:hAHESHE BTN supporth 2000421 26n. pod

Cancel

(5) The [InstallShield Wizard Complete] dialog box will appear. Click the [Finish] button.

High:-performance Embedded Workshop Setup

Install5 hield Wizard Complete

Setup has finished installing on pour computer.

Ir uzing Toolchains on DOS prompt, pleaze execute the batch
file "hEvE1 20eny.bat" to setup environment wvariables in
"C:AProgram
FilezhRenezazhHewh T oolz\Renezaz\HEVE_1_24"

This is the end of software preparation.

3.3 Installing Other Necessary Software

For the host interface board, which is an optional board for the H8SX E6000H emulator, install the necessary
software according to the connection type (PCI card, PC card, LAN adaptor, or USB adaptor). The installation
procedure is described in the manual supplied with the optional product; it is not described in this document.

REJ06J0023-0100/Rev.1.00 July 2007 Page 5 of 26
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Performance Measurement

This section describes how to activate the High-performance Embedded Workshop (HEW) and how to use the
performance measurement function in the following steps.

( START >

|
Activating the HEW

Opening a Workspace

Connecting the E6000H Emulator

Downloading a Program

Opening a Source File

Setting a Breakpoint

Setting a Performance Measurement
Condition

Executing a Program

Performance Analysis Result

=

Figure 4.1  Procedures for Sample Program Execution

4.1 Opening a Workspace

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.

a Interniet Explorer @ Mapview
@ Outlock Express B Manual Mavigator
all Programs B @ Renesas » | M@ High-performance Embedded shop Eﬁi High-performance Embedded Warksho

‘| ®| %% Renesas Autolpdate
Log OFf Turn OFf Campute
| = &] Renesas Tools HomePage

»

14 start oo e
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4.2 Opening a Workspace
(1) The [Welcome!] dialog box will appear on the High-performance Embedded Workshop screen.

iﬁi High-performance Embedded Workshop

File Edit View Project Build Debug Setup Tools Test Mindow Help

[cwag|a|s=ale|[al g o [e e =] =2 |
————————
Welcome!
- Options; oK
@ G‘Q Canecel
—j " Open a recent project workspace: Ldministration..
e
‘j " Browse to another project warkspace
@[B4 @]
Hetotarar 21812 BHE ?
IS, 3
Build /{ Debug }y, FindinFiles ji Macro j, Test )\ Wersion Control
Ready ES000H_performance. doc - Microsoft wiord ) ===

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

Welcome!
' ;'??l " Create a new project workspace Cancel |
i) " Open arecent project work space; administration... |
| | =l
g * Browse to another project workspace

REJ06J0023-0100/Rev.1.00 July 2007 Page 7 of 26
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(2) The [Open Workspace] dialog box will appear.

Open Works pace

Look jn: | (3 1650 ] e &k E

o . )
File name: |Tut|:|r|al.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 the [Open] button.

C:\WorkSpace\TutoriaN\E6000H\1650\Tutorial.hws

C:\WorkSpace
LTutorial
LE6000H
L1650
LTutorial.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\E6000H\1650\T utorial
Directory examples:

C:\hew3\Tools\Renesas\DebugComp\Platform\E6000H\1650\Tutorial
C:\hew2\Tools\Renesas\DebugComp\Platform\E6000H\1650\Tutorial

(3) If the workspace version is old, the following dialog box will appear.

High-performance Embedded Workshop

updated, Once updated this workspace cannot be opened by an older version of HEW, Backup versions of wour old files will be created in the

Tf The workspace wou are abouk to open was created with an earlier version of HEWY, The data files For the workspace, projects and sessions will be
L
workspace and project direckories with the prefix ‘old_wersion_ood, Do wou wish o continue 7

To update it to the new version, click the [OK] button.

REJ06J0023-0100/Rev.1.00 July 2007 Page 8 of 26
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(4) If the [Toolchain missing] dialog box appears, select the target project name and click the [OK] button.

Toolchain missing

T oolchain 'Hitachi HES H3/300 Standard Toalchain',
verzion '6.0.0.0" iz mizzing fram the fallowing project(s].
Select projects for upgrade.

ﬁ T utorial )

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

button.

Change Toolchain Yersion

T oolchain name: Hitachi H8S HEB/300 Standard Toolchain

Curment wersion: 6.0.0.0 ] )
Cancel

CPU Farnily:

T oolchain: | Hitachi HES HB/300 Standard Toolchain |

Toolchain wersio G.1.20 j>

T oolzhain build phazes:

J

W ersion Information. ..

B.07.01

£.01.02
Ha5 HE/300 CAC++ Library Generataor 203.m
OptLinker 9.01.0

REJ06J0023-0100/Rev.1.00 July 2007
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(6) If the [Change Toolchain Version Summary] dialog box appears, just click the [OK] button.

Change Toolchain Version Summary

Summary :

Project name : Tutarial

Hitachi H2S H2/300 Standard Toolehain was uperaded 6000 - 61.20.

v Generate Uperadetxt as a summary file in the project directary

(7) After the workspace has been read, operation on the High-performance Embedded Workshop screen becomes
available.

€% Tutorial - High-performance Embedded Workshop

File Edit Wiew Project Build Debug Setup

Tools Test \Window Help

¥

9 resetprg.cpp

3] sort.cpp

- g tutorial cpp
Download modules

Dependencies

E] shik.h

zoit.h

<2 stackscth

T e [Er [ an. [

I

D@Ed|&|rbe|e ||a BN R
il AT lwaes||ess ial
OP(ene zommIEFEENG TGS -
SES]
o
=-[F Tutorial
=23 C zource file
E dbscte
Q shrk.c
Ela C++ zource file

Heoioralar (21817 |(2Md|?

<[

1' )l'\BuiId A Debug J, FindinFiles §i Macro J, Test b Wersion Conkral f

% [Defaultl deskkop

REJ06J0023-0100/Rev.1.00
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4.3 Connecting the E6000H Emulator
(1) Open [Debug Session] from the [Debug] menu.

Performance Measurement

File Edit Yiew Project Build

Setup

T ——————

Tools Test  ‘Window  Help

TSxn & % ||| & [Debug

peed|ak]
|
J

D
J T I ] Debug Settings. ..
[0 5 0 8 2 9T Reserc

2] o F5
ER= Tutorial] Reset Go Shift+F5
E"@ gtmial [E# 5o To Cursor
(= C zource file I
E dbact re ek PC To Cursar
L2 shikc Bun...
-5 C+ source file | %o Display PO Chrl+Shift+y
----- _£| resetprg.cpp
..... 3 sotepp | O StenIn Fi1
----- 4] tutorizl.opp | T Step Over Fio
""" 3 Download moduly 50 o Shift+F11
£-£5 Dependencies o
----- ] strk.h .
j sarth Step Mode g
----- E] stackscth
@ Halt Program
Initizlize
E Connect
F Disconneck

Save Memary. .,

N Ee... | SRS

Add/remove sessions

Werify Memory,.,

|DeFault1 desktop | | | @

(2) The [Debug Session] dialog box will appear. Select [sessionh8sx_1650 e6000h_emulator] for [Current Session]
and click the [OK] button.

Debug Sessions

Sessions | Synchronized Debug

Debug zezsions:

v 1527 eb000k_ermulatar

Add...

zezzionhBze_1527F_eB000h_emulator
seszionhBzy_1544_eB000h_emulator
seszionhBzx_T1E50_eB000h_emulator
zezzionhiBzE_1653_e6000h_emulator
zezzionhiBss_1663_e6000h_emulator

Bemove
Save as...

Properties...

14

1527 eB000h_ernulator

< k. I > Cancel
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(3) The [Change Session] dialog box will appear. Click the [Yes] button.

High-performance Embedded Workshop

' Session "sessionh@sy_1527R_ea000h_emulator” in project "Tutorial” has been modified,
D you wank bo save it?

Mo Cancel

(4) The display of the session on the toolbar is changed as [sessionh8sx_1650_e6000h_emulator].

€33 Tutorial - High-performance Embedded Workshop

File Edit ‘iew Project Build Debug Setup Tools Test window Help

DeEd|&|snae|6||nl Sl & % || Bie & |
7 A7 [uaza||eas s i@
O sne zmm| |FRE RS DG S
=
o
Em%--glg"s:uce file

4] dbscte

Co++ source file
resetprg.cpp
sort.cpp
tutorial cpp

: ownload modules
223 Dependencies

! sbrk.h

- zort.h
- stackscth

F| Defaultl desktop | M5 IV |
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(5) Turn on the E6000H emulator and click [Connect] from the [Debug] menu.

€% Tutorial - High-performance Embedded Workshop

File Edit Yiew Project Build NeEsM Setup Tools Test Window Help

M Debug Sessions. ..
T | Debug Settings. ..
L l0g 2 ® =[f Resst CPU
— — - -
==l G FS
SN Tutoial| || [Z Reset Go Shift-+FS
| I@ Tutorial
—-E9 C zource file
dbsct.c
shrk.c Bur....
—1429) Ces zource fi
resetprg.
sort.cpp
tutarial. ci—
Download mi
—1-=4 Dependencie
[Z1 shik b T
1 ] vl Step Mode 4

£ |

(6) The [Connecting] dialog box is displayed while the E6G000H emulator is connected.

Connecting [‘5_(|

Attempting to connect the emulator,

The driver program has been initialized(EE000H H-UDI JSE
Starting to read a configuration file.

The hardware iz initialized by the contents of the configuratio
kain board D = H'00, emulation board |D = H'03, evachip IC
The hardware initializes

[v Change driver in start up

[

The [E6000H Driver Details] dialog box may be shown when connecting the EG000H emulator. In this case, select the
driver in use and click the [Close] button.
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(7) When the EGO00H emulator is connected, [Connected] is displayed on the [Debug] tab.

€63 Tutorial - High-performance Embedded Workshop
File Edit “ew Project Build Debug Setup Tools Test Window Help

S IEIEEIENEY LY EIEE

[pebug =] |[sessionhasx_1527R_e6on |

7 A7 [uaga||eans dia|
tppunez e mENRE | BRFEB IS FACARPE0 . % |8 8B
| =]
Bl - I
E".E--glglsaolurce file

=9 Ca+ zource file

4] resetprg.cpp

sort.cpp

tutarial cpp

—-=3 Dowrload modules

[ Tutorial.abs - 0000000
Ea Dependencies

shrk.h

zorkh

stackscth

KN | &l
Ee &1 an. M.

Hoiotalar |22t |2 |2d|?

[firmware ID: HB3X E6OODH 1.0.11). ]
The memory map information hawve been initislized.
Initialise bus monitor OK
Tser Reset signal is Inactive
Tser NMI signal is Inactive
Uzer Standby signal is Inactive
Connection to the emulator has been completed successfully.
‘:: onnected =
|
1' }I\ Biuild }\Dehug;{ Find in Files }\ Macro ,]‘\ Test ,}\ Yersion Control ,-"
|Ready EE Defaulkl desktop | IS [ 4
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4.4

Downloading a Program

(1) Select [Download Modules] form the [Debug] menu to load the sample program. Select the file "Tutorial.abs"
registered in the workspace.

File Edit View Project Build

Setup  Tools Test window Help

DesE& | 8|%¢E

Debug Sessions...

xfl—

Debug Settings...

EELEEIE

e

] | [sessionhBs:_1527R_e600 v |

&8 d@

e we 2z 5 EfReset cru

R 1ol
E@ Tutorial
—-23 C source file
; dbsct.c
shrk.c
AZH T+ sounce file

[Hlan

Reset Go

f Go To Cursor

I Set PC To Cursar

Run...

e Display PC

W& | R Re T D
E=ICIEIEA

CIEIE

FS
Shift+F5

Ctrl+3hift+Y

regetprg.cpp

a Davnload modul ¢

sort.cpp P stepIn
tutorial.cpp | [ Step Over

F11
F10
Shift+F11

<]

B Step Out
P b Tutarial. abs o
E| a Dependencies 2HER-
shik.h Step Mode
S soth
E stackscth @ tal Pragram
Iritialize
3 Conneck

F Disconnect

- e I ET. | <n..

Save Memary...

Werify Memory. ..

2 o1 ot al a1 |24 21

(firmware ID: HESX B corfigure Overlay... |
The memory map info
Initialise bus moni ) s
User Reset sigmal i Unload Modules All Dowenload Madules
User NMI signal is Inactive
User Standby signal is Inactive
Connection to the emulator has been completed successfully.
Connected ]
|
| >Ii Build }\Dehug A Findin Files , Macro i Test )\ Yersion Cankrol
|Defaultl deskkop NS [ A

(2) After downloading a program completes, a downward arrow is added to the icon left to the file name.

|

EI@ Tutorial

= I@ Tutorial

E| a C zource file
~[&] dbsct.c
o [H] shike
Ela C++ zource file

9 resetpro.cpp
K

sart.cpp
(] tutarial |:|:||:|
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4.5 Opening a Source File

(1) Double-click the source file name "tutorial.cpp” on the workspace to open the source code. Here, select the file

"tutorial.cpp”.

iﬁ:’ Tutorial - High-performance Embedded Workshop

File Edit “iew Project Build Debug Setup

Tools Test MWindow Help

IR AENE eI

LI ||sesswonthx_1 527F\_eBDU;|

T — OT |waas

aeessal

MWElLe z@Am

AL

228 B &S |[FAERABRPED .

|elm e

| =]

E-l@ Tutorial

= Tutorial
=123 C source file
P dbsct.c

shrk.c
123 T source fle
resetprg.cpp

H il

(=123 Download modules
- [ Tuorial.abs - 0000000
=123 Dependencies

: shik.h

sorth

stackscth

4| | o

“ e [T [w. [

Hoioraar|Ri81|2 2|9

Initialise bus wonitor OK &

User Reset signal is Inactive

User NMI signal is Inactive

User Standby signal is Inactive

Connection to the ewmulator has heen completed successfully. E

Connected ;
v

1| }l\ Euild }\Debug Findin Files J\ Macro i Test )\ Wersion Control

Ready Default deskiop | - NS IR A

(2) The contents of the file "Tutorial.cpp™ are displayed in the [Source] window.

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

<+ Elle  Edit Wiew Project Buld Debug Setup Tools Test Window Help -8 x
DSLHE g +=a s qut - & R H@ ] |[Bebug =] | [sessionhas 1527F_efin v |
IR L === IR e E T

| x
= Tutorial |
=] l@ Tutonial
£1E9 € source file Line 0.0 5. Souce
dbsct.c 30 =
shrk.c 31 roid cutorial (woid)
Ea C++ source file 3z {
Iesetprg.cpp 33 long j»
sart.cpp 34 int i:
0 P 35 class Sample *p_sam:
=3 Download modules 36
[ Tutorial. abs - 0000000 37 p_sam= Sample;
=23 Dependencies 36 for({ i=0; i<10; i++ 14
shrk h 39 J = randl():
soith 40 if{3 < 004
stackscth 41 3= -3:
42 3
43 ali]l = 3;
44 3
45 p_Sam->30rt (&) ;
45 p_sam-rchange (a) 7
47
45 p_sam->s0=a[0] ;
49 p_sam->s1=a[l]:
50 p_sam->sZ=al2];
II-'.1 m SawmoeI=al 2] o I h
4 »
< | »I[f.
Fe [E1 [ an @] L Juisic |

Hoitoral at|218t|2 |&H|?

Initialise hus monitor OK L
TUser Reset signal is Inactive -
User NMI signal is Inactive .
1| }I\ Build )\Debug ,& Fird in File:s )\ Macro )\ Test )\ Wersion Contral /

Ready [Defaultl desktop  |Read-write 4765 1 s num |
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4.6 Setting a Breakpoint
(1) Scroll the source code display to show line 46 by using the scroll bar.

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

<+ Eile Edit Miew Project Build Debug Setup Tools Test Window Help — | &8 x
Dedd g || oy ML) | [Debug _=| | [sessionk8ss_1527R_eE00 |
L] B 08 Z % WG = R R TR e SEE B PR |8 R &

1
= @ Tutarial E&E‘l @
--[F Tutorial z
223 C source file Line Source... | 0. 5. Source |
dbact.c 30 z'
shrk.c 31 |00010ZE woid tutorial (void)
=29 T+ source file 3z {
resetprg. cpp k) long j:
sort.cpp 34 int i;
35 class Sample *p sSem;
=23 Download modules 36
Tutorial. abs - 0000000 37 |0001032 p_sam= Samwple;
-3 Dependencies 38 |0001050 for( i=0; i<10; i++ ) {
shrk.h 39 |000103C J = rand():
st 30 [oo00as i <01 [ Double-click on line 46.
stackscth 41 (0001046 1= -1;
42 H
43 0001048 alil = 3:
44 3
45 |0001058 p_Sam->Sortial;
46 |00O01066 [ ] p_saw->change (a) ;
47
48 |000106E p_sam->s0=a[0]
49 |0001072 p_sam->sl=a[l]:
50 |0001076 p_sam-rsZ=alz]:
1 lnmndne n mawonoi=al 31 . h
| | »

< [ B

i Ee [E7. [ % Tutorial cpp

=

v & =

i S
Initialise bus monitor OK
Tser Reset signal is Inactive
Tser HMI signal is Inactive 2
| [\Build }\'Debu.gl/{‘ Find‘in Files }\M.‘acro l}\'Test }\' Version Control ./
Ready FZ 2| B3| 7| [Defaultl deskiop  [Read-write 35/65 1 INS HUM

Here, double-click the [S/W Breakpoint] column on line 46 to set a breakpoint.
A red dot indicates that a software breakpoint has been set.

To clear a breakpoint previously set, double-click the red dot.
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4.7 Setting a Performance Measurement Condition
(1) Select [Performance Analysis] from [Performance] of the [View] menu.

€93 Tutorial - High-performance Embedded Workshop - [Tutorial.cpp]

ol File Edit BUEEN Project Build Debug Setup Tools Test  Window Help

R Differences ﬂ @ |ﬂ| t
i
sy 77 || e B E| @ || = e
.
ommand Line Chrl+L |
= T ukari 2
E g T o TCL Took Crbstirc B0
=N Source ... | 0. 5. Source
OO010ZE wold tutorial (wvoid)
-G . {
@leassembly Ckrl+D long i
CPU b int i:
class Samwple *p s
- Syrbol 3
ooo103:2 b_sam= Sample,
-2 Code v | |ooo1oso for( i=0; i<10; i-
000103C 3 = randi]:
israphic Y | loooio44 ifi(i < 014

B|Performance Analysis Ckrl+3hift+-F

:‘ Prafile

45 |0001053 b_Samwm—->sS0rtia) ;
45 (0001066 » p_sam-xchange (&) ;
47

45 |000106E p_Sam-x=s0=a[0] :

(2) The [Select Performance Analysis Type] dialog box will appear. Select [E6000H Performance Analysis] and click
the [OK] button.

Select Performance Analysis Type

Performance Analysis: EEO000H Performan

LCancel
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(3) The [Performance Analysis] window will be added.

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

<+ File Edit Wiew Project Build Debug Setup Tools Test Window Help -0 X
Dl d 8 || vy &R | B e [Debug = ||| sessionhizss_1527F_e600 |
L] b I08 z &R E w8 MR X FEREHEARED L. |8 83

| =
=13 Tutorial E&] &
--F Tutorial
2423 € source il Line Source... | 0. 5. Source |
dbsct.c 33 long j: ZI
sbrk.c 54 int i:
=123 C++ source file 35 class Sswple *p_sam;
38
37 |0001032 b_sSam= Sample:
a 38 |0001050 for{ i=0; i<10; i++ ) {
= D ownload modules 39 |000103C j = rand();
Tutorial. sbs - 0000000 40 |DO01044 if(] < 034
-4 Dependencies 41 (0001046 3= -3
sbik h 42 t
soith 43 0001048 ali] = 3 -
susckssth 41 ; [Performance Analysis]
45 0001058 p_sam->zort (a];
48 (0001066 * p_sam->change (a) 7
47
‘49 Ann1nNAT n sam->s0=alN1: ‘ JL‘
4 3

2 Tutonal.cpp /

Rate RUN-TIME MAX-MIN-TIME Count 0---10-—-20-—-30---4 *
v
>
x|
& 2 =
| | ’\Eu\ld )\Debug)‘ Find in Files l?\Macru P\Test )\ ersion Control /
Ready [FT EZ| EE| B3| [pefaull desktop  Read-write 40/65 13 NS hUM

(4) Select the line in the [Performance Analysis] window that has 1 in its [No.] column and click the right-hand
mouse button to display a popup menu.

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

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

D@ @ ||l =
M L WDg gz &M T SR 2 == o e e
==
= @ Tutarial ) El &';1 @
= I@ Tutorial -
23 C source file | Line Source ... | 0. 5. Source
dbsct.c 33 long j:
zbrk.c 34 int i:
=23 C++ source fils 35 class Sam
resetprg.cpp 36
37 |0001032 p_sam=
o T for( i=0;:
=3 Download modules < j=rxr
Tutorial.abs - 0000000 if (3
—-#=4 Dependencies = a
shrk h Reset Al 3
zort.h ali]
stackscth }
p_sSsm->50
p_sam->ch
Save To File...
n =mam-r=0
7 | | P Property...
T el [ET. [an. (= ¥ Toolbar display
Customize toolbar, .
ﬂ Sy g *B
~  Allow Docking
Ho HName Condition Hide MA -
2 . .
3 Right click 5

Select [Set...] from this popup menu.
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(5) The [Performance Analysis Properties] dialog box will appear. Select [Time Of Specified Range Measurement]
from the [Measurement Method PA1] combo box.

Performance Analysis Properties

Meazurement Method Pal:

Bange Mame : |F',£'-.1
Range

Start Addresz ;. |H'O0000000 J
End Address H'00000000

Common Settings of Performance[Pal-8]

Addreszs Contral Mode: PC

Time Meazurement Unit; 20ns

1 A T

] Cancel

Click the [...] button on the right of the [Start Address] edit box.

(6) The [Input Function Range] dialog box will appear.

Input Function Range

Function

Cancel

Input Function Range

Function

| Sample:: sortflong*] > Cancel
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(7) The addresses for the function entered in (6) above is automatically set in the [Start Address] and [End Address]

edit boxes. Check addresses for [Range] and click the [OK] button.

Performance Analysis Properties

Measurement Methad PAT: |Time 0F Specified B ange Measurement j
Bange Mame :  |Pal
Range

Start Address |
End Address -

Common Settings of Performance[PaA1-3)

Addresz Control Mode: PC

Time Measurement Unit: 20ns

Cahcel

Ty W

(8) The performance analysis condition is displayed on the [Performance Analysis] window.

Eﬁl Tutorial — High-performance Embedded Workshop - [Tutorial.cppl

A Ir{E REE FTN J0VAHE BLREE FHD EFESEEW v ND FAMS L REom A FE -8 x
0D & | G - & B [Debug "= | [sessianhis_1850_se000t =
MM e 08 2 ol I L =FELEELE B e || FH R M E & R &

2| =
= @ Tutarial E&'I @
] I@ Tutorial — ~ — -
S E3 G saurce file T&. | VAPE. 4[5 V-4 |
dbscte 31 [00010zZe void tutorial{void) ZI
4] shrk.c gg { long J:
= £ G4+ source file 34 inlgi;:
[£] resetpreco 35 clazs Zample #®p_sam;
sottcpp 36
orialopp 37 |0001032 p_sam= Sample;
~ £3 Download mod 38 |oo010s0 for( i=0; 1<10; i++ )
owninad mady 39 |000103e i= randil:
Tutorial abs 40 0001044 (<03
= a%pendencies 41 (0001046 . §o= -
=] sbrkh 4z 1
sorth 33 0001048 alil = j:
stackscth 45 (0001058 p_sam-Psort{al:
46 |DDO1066 * p_sam->change(a);
47
458 |000106e p_sam-rs0=al0]:
49 |opoio7z posam->si1=al1]; f
| ‘ 5 | | »

_@_ @ . __ 2 Tutorialcpp

o “H
Lo Maxe  condition Rate RUN_TIME Coupt | f———10———Z20_——30_—_4(_—_50_.*

1 pal Range H'00002046 H'OO0O0Z0C4 0% 00k OO0min O0s 00O0ms 000us 000ns O

2

3

4 v
£ 2

o 2 =]
|CDnnEctEd :
| | |\Flash l,\Bulld }\Dehugf{ Find in Files }\Macro }\Tast }\ ‘ersion Contral f

LT [T EZ| FZ| F3| Defaulf] desktop  |Read-write  46/65 1 NS

The measured value of data will become the initial value immediately after the performance analysis condition has been

set.
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4.8
(1

Executing a Program

Select [Reset Go] from the [Debug] menu to execute a program.

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

«l# File Edit View Project  Build
O
M b 0 8 ¢ b
= @ Tutorial
- I@ Tutorial
-3 C source file
dbzct.c
zhirk.c
=5 C+ zource file
rezetprg. cpp
zort.cpp
tutarial. cpp
=3 Download modules
Tutarial.abs - 000
-9 Dependencies
shik.h
zort.h
stackscth
KN |
@P...]@T... aan. | [
ﬁ oo g *H
No Name Conditi
Fange
s
x|
A
;. Biuild }-.Dehug .-{ Find in
Reset hardware and start execution

BN Setup Tools

Debug Sessions. ..

Window  Help

| B

|
Debug Settings. .. IE ﬁ _j;
=/t Resst CPU
T ] iGn FS

BilReset Go

Shift+F5

EDUFCE

Run...

- Display P

£ Step In

ﬁl Skep Ower

I Step Out
Skep...
Step Mode

Initialize

F Disconnect

Save Memory. ..

Werify Memoty, .,

Downlaad Madules
Unload Modules

Chrl4-Shift+

F11
Fi0
Shift+F11

wolid tutor
{
long j
int i:
class

p_Sam=

for( i
J
if

te RION-

k

3

Files

I.i'-.I Macro I.i'l.ITESt I.i'-.I Wersion Conkrol .F
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4.9 Performance Analysis Result
(1) When a break condition is satisfied, the source window shows the program stop position.

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

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

- 8 X

= =i & Eﬁ” j |Debug j |sessionh833_152'
SURCUNIB S = AL 5 m Bk @ sk = EIRURRE Y w |||E 2 R
| xi
= Tutarial ] Ig&'l &
=[5 Tutorial :

523 T source file Line Source ... | O 5. Source |
dbsct.c 40 (0001044 if(3 < 04 j
shik.c 41 |0001046 3 = -3a:

-4 C++ source fils 42 H
resetprg.cpp 43 0001045 al[i] = 3:
zort.cpp 44 i
Fal tutorial. cpp 45 (0001058 p Sam->30rt(a);

PP _

=23 Download modules 46 (0001066 42 p_sam—>change (a) ;
Tuttarial. abs - 0000000 47

--29 Dependencies 45 |000106E p_sam->s0=a[0] ; J
shik.h 49 0001072 p_sam->sl=a[l];
sorth 50 0001076 p_sam-»s2=al[2];
stackscth 51 0001074 p_saw->s3=al3];

gz lanninee v =mare—sad=sT47 . e
< »
i Tutorial.cpp

ﬁﬁ ¥z *g

Rate | RUN-TIME Count

15% O00h O0min O0s 0O0Oms 093us 080ns 1

0---10---20---30-4

fiddidiaidid

& (=]

Ll

| | [\Build }\Dehug;\'\ Find in Files }\Macro }'\\Test ;?\ ‘ersion Control I.-"
F E EZ| F¥] IDefault1 desktop

Break = Software Break Read-write 46/65 1

INS MM

The yellow arrow points to the program counter location and the corresponding source line is highlighted in yellow.

"Software Break" is displayed as the program stop cause in the [Debug] tab and on the status bar.

When the program execution is halted, the results of measurement are displayed in the [Performance Analysis] window.

For details on the displayed contents and the customizing methods, refer to the H8SX E6000H Emulator User's Manual

that is listed in section 5, Related Documents.

In addition, the performance measurement function of the H8SX E6000H emulator has other functions than 'Time Of
Specified Range Measurement' used in this document. For details on these functions, the H8SX E6000H Emulator

User's Manual is also available.
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5. Related Documents

The H8SX E6000H 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.

Documents Related to the H8SX/1651 E6000H Emulator:
e HB8SX E6000H Emulator User's Manual
Debugger Part:
Section 3.7, Using the Event Points
Tutorial:
Section 4.17, Trace Functions
e  Precautions on Using the H8SX E6000H Emulator
e PC Card Interface for E6000, E6000H and EB000 Emulators HS6000EIPO2H User's Manual
e Emulator Options 1 (PC I/F-part) documents

Document Related to High-Performance Embedded Workshop:

High-performance Embedded Workshop User's Manual

Documents Related to CPU:
H8SX/1651 Group Hardware Manual
H8SX Family Software Manual

Documents Related to H8S, H8/300 Series C/C++ Compiler Package:

Notes on Usage of the C/C++ Compiler Package for H8SX, H8S, H8 Family V.6.01 Release 02 and Corrections in
the User's Manual

H8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing Linkage Editor User's Manual

Visit the following Renesas websites for information on this product:

Japanese site: http://japan.renesas.com/e6000h

Global site: http://www.renesas.com/e6000h
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Renesas Technology Website:
http://www.renesas.com/

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

Revision History

Revisions

Rev. Publication date Page Description

1.00 Jul 09, 2007 — First edition
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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.

(c) 2007. Renesas Technology Corp., All rights reserved.
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