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Notice

All information included in this document is current as of the date this document isissued. 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 sales office. Also, please pay regular and careful atention 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 alter, 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 lossesincurred 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 devel opment 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 errorsin 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. Y ou must check the quality grade of each Renesas Electronics product before using it in aparticular
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 bein 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 electronic appliances, machine tools; personal electronic equipment; and industrial 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; aerospace 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 adirect 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 physica 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 aresult 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 sdes 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.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




To all our customers

Regarding the change of names mentioned in the document, such as Hitachi
Electric and Hitachi XX, to Renesas Technology Corp.

The semiconductor operations of Mitsubishi Electric and Hitachi were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMSs (flash memory, SRAMs €tc.)
Accordingly, although Hitachi, Hitachi, Ltd., Hitachi Semiconductors, and other Hitachi brand
names are mentioned in the document, these names have in fact all been changed to Renesas
Technology Corp. Thank you for your understanding. Except for our corporate trademark, logo and
corporate statement, no changes whatsoever have been made to the contents of the document, and
these changes do not constitute any alteration to the contents of the document itself.

Renesas Technology Home Page: http://www.renesas.com

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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Cautions

Keep safety first in your circuit designs!

1

Renesas Technology Corporation puts the maximum effort into making semiconductor products better
and more reliable, but there is aways the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1

These materials are intended as areference to assist our customersin the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or athird party.

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party'srights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements or
other reasons. It istherefore recommended that customers contact Renesas Technology Corporation
or an authorized Renesas Technology Corporation product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

When using any or al of theinformation contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate all information as atota system before
making afinal decision on the applicability of the information and products. Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for usein adevice
or system that is used under circumstances in which human lifeis potentially at stake. Please contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in
whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be
exported under a license from the Japanese government and cannot be imported into a country other
than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s
patent, copyright, trademark, or other intellectual property rights for information contained i
this document. Hitachi bears no responsibility for problems that may arise with third party’
rights, including intellectual property rights, in connection with use of the information
contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that
you have received the latest product standards or specifications before final design, purch:
or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability.
However, contact Hitachi’'s sales office before using the product in an application that
demands especially high quality and reliability or where its failure or malfunction may
directly threaten human life or cause risk of bodily injury, such as aerospace, aeronautics,
nuclear power, combustion control, transportation, traffic, safety equipment or medica
equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitact
particularly for maximum rating, operating supply voltage range, heat radiation
characteristics, installation conditions and other characteristics. Hitachi bears no
responsibility for failure or damage when used beyond the guaranteed ranges. Even withir
the guaranteed ranges, consider normally foreseeable failure rates or failure modes ir
semiconductor devices and employ systemic measures such as fail-safes, so that the
equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. This product is not designed to be radiation resistant.

6. No one is permitted to reproduce or duplicate, in any form, the whole or part of this
document without written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi
semiconductor products.







Trademarks:

Microsoft®, Windows®, Windows® 95, Windows® 98, Windows NT®, and Windows® 2000
are registered trademarks of Microsoft Corporation in the United States and/or in other countr

IBM PC is the name of a computer administered by International Business Machines Corpora

ELF/DWAREF is the name of an object format developed by the Tool Interface Standards
Committee.

All products or brand names used in the tutorial are trademarks or registered trademarks of th
respective companies.

Read First:

1. Hitachi, Ltd. (including its subsidiaries, hereafter collectively referred to as Hitachi) pursuet
policy of continuing improvement in design, performance, and safety of the system. Hitach
reserves the right to change, wholly or partially, the specifications, design, user's manual, :
other documentation at any time without notice.

2. This tutorial and this system are copyrighted and all rights are reserved by Hitachi. No part
this user's manual, all or part, may be reproduced or duplicated in any form, in hard-copy c
machine-readable form, by any means available without Hitachi's prior written consent.

3. Hitachi assumes no responsibility for any intellectual property claims or other problems the
may result from applications based on the examples described herein.






Preface

This tutorial will introduce you to the basic usage of the Hitachi Embedded Workshop (hereaft
referred to aslEW) and the Hitachi Debugging Interface (hereafter referred itDas The

HEW tutorial describes a series of usage such as how to invoke HEW, how to create and moc
a project, how to build a program, and how to invoke HDI from HEW. The HDI tutorial
describes how to debug a sample program using the Simulator/Debugger. For the details of e
component of HEW and HDI, refer to the following manuals.

« Hitachi Embedded Workshop User’'s Manual

e SuperH™ RISC engine C/C++ Compiler, Assembler, Optimizing linkage editor User’s
Manual

e SuperH™ RISC engine Simulator/Debugger User’'s Manual

For details on the SuperH™ RISC engine CPU, refer to a programming manual or a hardware
manual of the corresponding CPU.

This tutorial is written assuming that all the tools included in the SuperH™ RISC engine C/C+-
compiler Package are installed.

RENESAS



Document Conventions
This manual uses the following typographic conventions:

Table 1 Typographic Conventions

CONVENTION MEANING

[Menu->Menu Option] Text with *->' is used to indicate menu options (for example, [File-
>Save As...]).
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Section1 HEW Tutorial

1.1 Invoking the HEW

After the installation of the HEW, the installer creates a folder whose name is “Hitachi Embedt
Workshop” in the “Program” folder of the “Start” menu of the Windows®. In the “Hitachi
Embedded Workshop” folder, short cuts of the HEW support files will be registered (figure 1.1
The contents of the “Start” menu and its submenus differ depending on your installation.

Hitd To HEW Project Comverter
Hitachi Call Walker
, | Hitachi Debugging Interace [SuperH Series)
, & Hitachi Debugging Interface Help [SuperH Series]

ACCessores

Startup

% Command Prompt
(2] Windows NT Explarer

,5'8 Hitachi Embedd 5
& Hitachi Embedded Workshop Help
7| Hitachi Embedded Workshop Read Me
Administrative Tools (Common) & Hitachi Mapview
) Adobe Acrobat 4.0 T Online Manuals [SuperH Series] -English(00 09)
, Hitachi Emb < ﬁf ToolUninstaller
), Startup

™Y | Windows NT

Figure 1.1 Invoking the HEW from the “Start” Menu

Rev. 1.0, 12/00, page 1 of 65
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If you click “Hitachi Embedded Workshop” from the menu, the HEW will be invoked and the
“Welcome!” dialog box (figure 1.2) will be displayed. You can open the project promptly without
the “Welcome!” dialog if you change the setting via [Tools->Options]. For details of this setting
refer to chapter 6, “Customizing the Environment”, of the Hitachi Embedded Workshop User's
Manual.

Welcome!
Options:
o |
% Create & new project workspace;
Cancel |
i C Adrministration... |
= 1]

g " Browse to another project workspace

Figure 1.2 Welcome! Dialog Box

If you use the HEW for the first time or if you want to work on a new project, select the [Create
new project workspace] radio button and click [OK]. If you want to work on an existing project,
select the [Open a recent project workspace] or [Browse to another project workspace] radio
button and click [OK].

In this tutorial, select the [Create a new project workspace] radio button and click [OK].

Rev. 1.0, 12/00, page 2 of 65
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1.2 Creating a Project

When you have selected the [Create a new project workspace] radio button, then clicking [OK
the “Welcome!” dialog box will launch the “New Project Workspace” dialog box (figure 1.3),
which is used to create a new workspace and project. You can also launch the “New Project

Workspace” dialog box by selecting

[File -> New Workspace...] after you have launched HEW

In this dialog box, you will specify a workspace name (when newly creating a workspace nam
the project name will be the same as the workspace), CPU family, project type, and so on. Fo
details of the project type, refer to table 1.1.

In this tutorial, enter “tutorial” as a workspace name in the [Name] field, and select “Applicatiol
in the [Project type] list. If you have entered “tutorial” in the [Name] field, then the [Directory]
field will show “c:\tutorial” and a project will be generated under this directory. If you want to
change the directory used for the new workspace, click the [Browse...] button and specify a
directory, or enter a directory path manually in the [Directory] field.

New Project Workspace

Marme:

Ok

|tutD rial

Directany:

Cancel

|C: Mutorial

CPU farmily:

Il

Browse...

|SuperH RISC engine

Tool chain:

|Hitau:hi SuperH Standard

Froj
& Demonstration
5 Empty Application
@ Library

Figure 1.3

New Project Workspace Dialog Box

Rev. 1.0, 12/00, page 3 of 65
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Table 1.1  Project Type

Project Type Description

Application Projects to develop programs including initial routine files written in C/C++
or assembly language.

Demonstration Projects to develop demonstration programs written in C/C++ or assembly
language.

Empty Application Projects to develop programs (But are not generated files. They are used

to set only the options of the tool.)

Library Projects to develop library files (But are not generated files. They are used
to set only the options of the tool.)

1.2.1 Selecting a CPU

When you click [OK] in the “New Project Workspace” dialog box, the project generator will be
invoked and will launch the Step 1 dialog box (CPU selection) (figure 1.4). In this dialog box,
select the type of target CPU for which you wish to develop programs. In this tutorial, select “St
1" in the [CPU Series] list and “SH7020” in the [CPU Type] list. Click the [Next >] button after
selecting a CPU type from the [CPU Type] list. This will launch the Step 2 dialog box (Setting tt
options unique to the CPU).

Which CPU do vou want to use
5 for this project?

Series

SHT032
SHTO034
Other

< Back | Mext » | Finish ‘ Cancal ‘

Figure 1.4 Selecting the CPU in the Project Generator (Step 1)

Rev. 1.0, 12/00, page 4 of 65
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CPU types shown in the [CPU Type] list are classified into the CPU series shown in the [CPL
Series:] list. When you select a CPU type from the [CPU Series:], the project generator will se
CPU type option for the standard library generator, C/C++ compiler, and assembler. Dependir
what you select in [CPU Series:] and [CPU Type:], different types of files will be generated by
Project Generator. Select the type of target CPU for which you wish to develop programs. If yc
cannot find the CPU you want in the list, then select one close to its hardware specifications o
select “Other.”

» Click [Next >] to get the project generator to launch the next dialog box.
» If you click [< Back], the project generator will return to the previous dialog box.
» If you click [Finish], the project generator will open the Summary dialog box.

» If you click [Cancel], the project generator will return to the “New Project Workspace” dialo
box.

* [< Back], [Next >], [Finish], and [Cancel] all function in the same say in the Project Generat

Rev. 1.0, 12/00, page 5 of 65
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1.2.2 Setting Options Unique to the CPU

When you click [Next >] in the Step 1 dialog box, the Project Generator will launch the dialog b
shown in figure 1.5.

In this dialog box, you can set options unique to the CPU and that can be used commonly throt
all the project files.

In the tutorial, do not set anything and click [Next >]. The Project Generator will launch the Stey
dialog box (Setting the Generation File).

MNew Project -Step 2

Specity global options.

=
o]
zere ]

™ Use try, throw and catch of C++

Enable/disable runtime type
information

< Back ‘ It » | Finish Cancel

Figure 1.5 Setting Options Unique to the CPU in the Project Generator
(Step 2)
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You may set the following options by the Step 1 and 2 dialog boxes.
If you want to change the settings of the options after you have generated a project, you must
modify the option setting dialog box in the tools below ([Options -> ] in HEW).

e C/C++ Compiler (Same for Standard Library Generator)
CPU
Method of division
Byte arrangement in memory (endian type)
FPU
Rounding
How to deal with denormalized humbers
Program section position independent
Double to float conversion
Exception processing function
Runtime type information
e Assembler
CPU
Endian
Rounding
How to deal with denormalized numbers
» Optimizing Linkage Editor
Output format (determined by the project type)
Specification of library files (only for the DSP library)

You cannot modify options that are not supported by the Project Generator for the CPU series
selected in the Step 1 dialog box. In this tutorial, since you have selected SH-1, options excef
[Treat double as float], [Use try, throw and catch of C++], and [Enable/disable runtime type
information] will be grayed out, meaning that you cannot set them.

If you selected Library for the project type, there are no other settings you have to make.
Therefore, just click [Finish].

If you selected Demonstration for the project type, click [Next >] to launch Step 6, which is shc
in section 1.2.7, Modifying Generated File Name. If you selected Demonstration, the Project
Generator will launch the Step 3 dialog box.
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1.2.3 Setting the Generating Files

When you click [Next >] in the Step 2 dialog box, the Project Generator will launch the dialog b
shown in figure 1.6.

MNew Project -Step 3

“What kind of initialization routing
= would you like to create?

s

v Use Heap Memony

Heap Size: H'400

Generate main() Function

|Csource file j

v {0 Register Definition Files

Generate Hardware Setup
Function

|N0ne j

< Back ‘ It » | Finish ‘ Cancel |

Figure 1.6 File Generation Using the Project Generator (Step 3)

In this dialog box, you must decide the kind of file to create.
In this tutorial, do not choose anything and click [Next >]. The project generator will launch the
Step 4 dialog box (Setting the Standard Library).

If you select checkbox [Use I/O Library], you can use the standard 1/O library. Here, the [Numb:
of I/O Streams:] is always 20.

If you select checkbox [Use Heap Memory], you can use function sbrk() for controlling the heay
area. Then you can use [Heap Size:] to set the size of the heap area to control as follows.

H'ABCDE: Hexadecimal
OxABCDE: Hexadecimal
1234: Decimal

Rev. 1.0, 12/00, page 8 of 65
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If you want to modify [Heap Size] after you have generated a project, you must modify the
number in the following line of “shrk.h”.

#define HEAPSIZE 0x400

You can select the way to generate the main function in [Generate main() Function] (C, C++, «
no generation).

If you select checkbox [I/O Register Definition Files], the Project Generator generates an /O
register definition file written in C language. Then you can set [Generate Hardware Setup
Function].

Different types of files will be created by the Project Generator depending on what you set in t
this dialog box and what you select for the project type. If you select a checkbox in table 1.2, t
Project Generator will create the corresponding files.

Table 1.2  The Relationship between the Dialog Box Settings and the Generated Files

Control Stage Generated File
[Use I/O Library] Selected lowlvl.src
lowsrc.c
[Number of I/O Streams:] Nothing can be entered O
[Use Heap Memory] Selected sbrk.c
[Heap Size:] Enter a value sbrk.h
[Generate main() Function] C source file tutorial.c
C++ source file tutorial.cpp
None O

When Project Generator
creates a file, the project name
becomes the file name.

[I/O Register Definition Files] Selected iodefine.h

[Generate Hardware Setup None O

Function] Assembly source file hwsetup.src
C/C++ source file hwsetup.c (or cpp)

(same file extension as the
main function file)

Note: To use the main (_main) function that has already been generated, you must not selec
[Generate main() Function], and add the corresponding file to the project to generate &
project. To use another function that has already been generated, you must modify the
function calling section in the resetprg.src.
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1.24 Setting the Standard Library

When you click [Next >] in the Step 3 dialog box, the Project Generator will display the dialog
box shown in figure 1.7.

MNew Project -Step 4

chype b Handles and checks character
math.h : Performs numerical calculations
mathf.h : Performs numerical calculation:
stdarg b Supports access to variable a
v|stdio.h : Perfarms input/output handling
vstdlib b Pedforms C program standard ¢
v|string.h : Performs string comparisan, co
i0s(EC++) : Performs inputfoutput proce:
complex(EC++) : Performs complex num
sting(EC++) : Performs string manipulat

KN — il

Enakle all | Disable all |

< Back ‘ It » | Finish ‘ Cancel |

Figure 1.7 Setting Standard Library in Project Generator (Step 4)

In this dialog box, you can set the standard library to use in the Project Generator. When you b
a project, the Project Generator will create the standard library according to the items you have
selected in [Library].

If you want to modify the settings after you have created the project, modify the library through
the option setting dialog box (select [Options -> SH Library Generator...] in HEW) of the
standard library generator.

In this tutorial, do not set anything and click [Next >]. The Project Generator will display the Ste
5 dialog box (setting stack area).
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1.2.5 Setting Stack Area

When you click [Next >] in the Step 4 dialog box, the Project Generator will display the dialog
box shown in figure 1.8.

New Project -Step b

“What are the stack settings?

Stack Fointer Address:
(power-on reset)

H'7FFFFFFD

Stack Size:
‘H'mu

< Back ‘ It » | Finish ‘ Cancel |

Figure 1.8 Setting Stack Area in Project Generator (Step 5)

In this dialog box, you can set the stack area.
In this tutorial, do not set anything and click [Next >]. The Project Generator will display the St

6 dialog box (setting vector definition).

You can enter a value in hexadecimal or decimal in [Stack Pointer Address:] and [Stack Size:]
Enter a value as follows:

H'ABCDE: Hexadecimal
OxABCDE: Hexadecimal
1234: Decimal
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If you enter a value in [Stack Size:], it will be set in stacksct.src. If you enter a value in [Stack
Pointer Address:] and [Stack Size:], the Project Generator will determine the start address of th
stack section by using the start option of the optimizing linkage editor. The start address of the
stack section will be determined as follows:

Stack section name: Stack
Start section address = value of [Stack Pointer Address:] — value of [Stack Size:]

To modify the stack size after you have created the project, modify the stack area size of
stacksct.src and modify the start address of the start section by using the start option in the opt
dialog box (select [Options -> Optlinker...] in HEW) of the optimizing linkage editor.

stacksct.src
.section  Stack,STACK
.export  _PowerON_Reset_SP
.export  _Manual_Reset_SP
StackEND: .res.b H100 - > Stack area size
_PowerON_Reset SP:  .equ$
_Manual_Reset_SP: .equ$
.end
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1.2.6 Setting the Vector

When you click [Next >] in the Step 5 dialog box, the Project Generator will display the dialog
box shown in figure 1.9.

MNew Project -Step b

“What supporting files would you like
= to create?

W ¥ectar Definition Files:

“ector Handlers:

Handler “ector
PowerOMN_Reset_PC 0 PowerOn F
Manual_Reset_FPC 2 Manual Fe

KN — i

< Back ‘ It » | Finish ‘ Cancel |

Figure 1.9 Setting Vector in Project Generator (Step 6)

In this dialog box, you can set the vector.
In this tutorial, do not set anything and click [Next >]. The Project Generator will display the St
7 dialog box (confirming generated files).

When you select [Vector Table Definition Files], the Project Generator will create vector table
definition files. At this time, you can modify the reset vector by [Vector Handlers:].

The [Handler] column in [Vector Handlers:] shows the handler program name, and the [Vector
column explains the vector. To modify the handler program name, enter the program name af
you have selected the handler program by clicking it in the dialog box.

If you modify the handler name of [Vector Handlers:], the Project Generator will not create res
program file (resetprg.src).
If you select [Vector Definition Files], the Project Generator will create the following files:
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vecttbl.c (vecttbl.src will be created in SH-3 and SH-4 series.)
intprg.c (intprg.src will be created in SH-3 and SH-4 series.)
vect.h (vect.inc will be created in SH-3 and SH-4 series.)
resetprg.src

vhander.src (Will be created only in SH-3 and SH-4 series.)

To edit the interrupt program or modify other programs after you have created the project, mod
the source file according to the following procedure:
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» Editing the interrupt program
O The reset program is written in assembly language in file resetprg.src. You can add
processes to the file as required. The file includes only easy initial settings such as sect
initialization and stack register settings (only for SH-3 and SH-4).

O The interrupt program is written in C language in SH-1 and SH-2 series in file intprg.c,
is written in assembly language in SH-3 and SH-4 series in file intprg.src. Both files
include only the program names, so you must write the necessary processes.

» Changing the interrupt program into another program

O To change the SH-1 and SH-2 series interrupt programs into other programs, you must
modify the function for interrupt vectors, which are the target functions to modify in the
definition file (vect.h). Furthermore, you must delete the same function from the interrur
function file (intprg.c) and add a new function to be used as an interrupt function.

Example: To modify vector 4 program (INT_lllegal_code) to void UserintProg4(void)

vect.h

I/l 4 lllegal code

#pragma interrupt INT_lllegal_code --->  Changed to
#pragma interrupt UserintProg4

extern void INT_lllegal_code(void); --->  Changed to
extern void UserIntProg4 (void);

intprg.c

I/l 4 lllegal code
void INT_lllegal_code(void){/* sleep(); */} ---> Delete and write
void UserIntProg4(void).
void UserIntProg4(void) can be
written to another file.

O To modify the SH-3 and SH-4 series interrupt programs, you must modify the label
(assembly module name) that corresponds to the interrupt cause. The interrupt cause i
target to be modified in the definition file (vect.inc). Furthermore, you must delete the se
function from the interrupt function file (intprg.c) and add a new function to be used as &
interrupt function.
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Example: To modify a program with interrupt cause code H'040 (_INT_TLBMiss_Load)
to _UserIntProg040

vect.inc

;H'040 TLB miss/invalid (load)
.global_INT_TLBMiss_Load --->  changed to
.global _UserIntProg040

intprg.src

;H'040 TLB miss/invalid (load)
INT_TLBMiss_Load --->  Delete and add a file that includes
_UserIntProg040 to the project

vecttbl.src

;H'040 TLB miss/invalid (load)
.data.l _INT_TLBMiss_Load ---> change to
.data.l _UserIntProg040
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1.2.7 Modifying Generated File Name

When you click [Next >] in the Step 6 dialog box, the Project Generator will display the dialog
box shown in figure 1.10.

MNew Project -Step 7

The tallowing source files will be
generated:

File M... | Ext... | Description

initsct cC Initizlize of RAM Da:
dhsct src Setting of B.R Sectic

shrk c Frogram of shrk
iodefine h Definition of /0 Ret
intprg C Interrupt Prograrm
vectthl ¢ Initialize of Wector T
wect h Definition of Yector
resetprg  © Reset Program
tutorial  c hain Program

shrk h Headerfile of shrk f

stacksct src Sefting of Stack are

q i
< Back | | Finish ‘ Cancel |
Figure 1.10 Confirming Generated File Name in Project Generator (Step 7)

This dialog box will be the last one in the New Project wizard. It will display all of the files that
have been created by the Project Generator. The [File Name] column in the list shows the file
names, the [Extension] column shows the extensions, and the [Description] column explains t
files. The file names can be modified. To change the file names, enter the new name after
selecting the file name.

In this tutorial, do not set anything and click [Next >]. The Project Generator will display the
Summary dialog box.

Note: When the extension in [Extension] is .h or .inc, this shows that the file is an include file
To modify the names of these files, you must modify the include statements included ir
these files.
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1.2.8 Confirming Settings

When you click [Finish] in the Step 7 dialog box, the Project Generator will display the dialog bt
shown in figure 1.11.

Summary
Froject
—— PROJECT GENERATOR =
PROJECT MAME : tutarial
PROJECT DIRECTORY : c:\tutorialhytutorial
CPU SERIES SHA1
CRUTYPE : SH7020
TOOLCHAIMN NAKME Hitachi SuperH RISC engine Standar
TOOLCHAINYERSION : 6.0.0
GEMERATION FILES : —

chtutorialtutorialyinitsct.c
Initialize of BAM Data
chtutorial\tutorialydbsctsc
Setting of B.R Sectian
chtutorialitutorialyshrk.c
Frogram of shrk
chtutorialitutorialyviodefine.h
Definition of [{O Register
chtutorialytutorialyintprg.c

Interrupt Prograrm -
«| LIJ

Click OK to generate the project or Cancel to abort.

¥ Generate Readme t as a summary file in the project directonys

Cancel |

Figure 1.11 Summary Dialog Box in Project Generator

[Project Summary:] displays the following contents. Confirm the contents and click [OK]. To
modify the settings, click [Cancel].

The Project Generator will output the displayed contents as text files (Readme.txt). When the
Project Generator does not output anything, uncheck the check box [Generate Readme.txt as «
summary file in the project directory]. When you click [OK], the Project Generator will create th
project.
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HEW opens the projects in which files generated by the project generator are installed. The st
window of HEW is divided into windows such as the work space window, which shows the
contents of the project (left side of the window), output window, which shows the results of bui
and string literal detection among files (bottom part of the window), and editor window, which |
used to edit the text file (right side of the window). For details on modifying the state of HEW
window or the functions of windows including the editor window, refer to Hitachi Embedded
Workshop User’s Manual.

Title bar
Menu bar— | File Edit Project Options Build Tools Window Help |
ool <@@|Debug HEmEE|
oolbar -
O &= @E] wG TG E e A
izl=l
E@ tutarial
= tutorial
=3 Project Files
""" dhbsctsrc
Workspace | initsct.c
window —+— @ 7 intprg.src
[Projects] | tesetarg.src
tab |7 shrk.c
""" stacksctsrc
""" tutorial.c
Editor | @ 7 wecthl.src
window —4— Vhandlerl.sn:
area =3 Dependencies
""" erinG
----- shrk.h
""" wecting
N ] Projects l = 1 Mavigation I
Output :’fll =]
window —
[Build] tab EI
[ 4]+ Build £ Findin Files }, Version Contral /
Status bar—For Help. press Fi — [

Figure 1.12 HEW Window Configuration
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When the Project Generator creates a project, the Project Generator sets basic options for the
to perform a build such as the standard library generator, C/C++ compiler, assembler, and
optimizing linkage editor. Therefore, it is possible to perform build by selecting [Build->Build]
immediately after creating a project. See figure 1.13.

You can also perform a build by using the following button on the toolbar.

These basic options are defined as the default for each tool, so you do not have to set them ex
for the options that must be set for each file after it has been added to the project.

&3 tutorial - Hitachi Embedded Workshop

File Edit Project Options Build Tools Window Help |
DS E @5 | % 5| %60 7 o[ e & oebu HEEEE
| i |m|esssi|al

¢

I tutorial
=&

ProjectFiles
dbsctsrc
initsct.c
infpro.c
newprog.c
resetarg.src
shrk.c
stacksctsrc
tutarial.c
vectthl.c
=3 Dependencies

2 shrkh

- [E] vecth

N E Projects l = Mavigat.. I

Al tutorial\tutoriallstacksct. sre -]
T [Fhase 3H Assembler finished

[Phase OptLinker starting
[Phase OptLinker finished

[Euild Finished
0 Errors, 0 Warnings

A+ T Buitd £ Find in Files j_Version Gontrol §
ForHelp, press F1 | \— |— |\NS 4

I I—

Figure 1.13 Window of Build
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1.3  Modifying the Project

When you create a project using the project generator, basic program such as reset routine al
initialization routine of RAM area will already be given in the project. This tutorial describes ho

to modify a file and how to add a file to the project.

13.1 Editing and Creating a Source Program File

To open and edit a file in the project, double click the file in the [P
window. In this tutorial, double click “tutorial.c” (figure 1.14).

rojects] tab of the “Workspac

%’ﬁtutnriﬂl - Hitachi Embedded Workshop - [tutorial.c]

.2 File Edit Project Options Build Tools Window Hslp ;Iilzl|
DEE P& =@ T 0|28 Do Hames |

[ &% | ||ae]s i@l

(B warial #ifdef  cplusplus
= tutorial Jl#include <ios>
=3 Project Files //int ios base::Init::init cnt;
- dhsctsrc gendif - -
initsct e #ifdef cplusplus

El infprg.c e
=] resetprg sre EXtan et
shrk.c fendif

stacksot ste void abort {void) ;

#ifdef  cplusplus
)
Dependencies #endif
sbrkh

// Remove the
// Remove the

(5 vecth void main (void)
{
}
K| _>l_I
3 Projects | <1 Mavigat. | tutorial.c I
2o\ tutorialitutorialiatacksct. sre 2]
T [Fhase SH Assembler finished
FPhase OptLinker starting
FPhase OptLinker finished
[Euild Finished J
0 Errors, 0 Warnings
A>T Build 4 Find in Files i Yersian Control §
For Help, press F1 |Readwite |3 |z8/38 NS 4

Figure 1.14 Opening a Project File
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Then you can edit the file opened. If you edit the file, an asterisk (*) will be added to the file pat
shown on the title bar of the HEW (figure 1.15). If you save the file, the asterisk will disappear.

E@tutnrial - Hitachi Embedded Workshop - [tutorial.c*]

- FEile Edit Project Options Build Tools Window Help ;lilﬂ|
DEA@S | =@ |®me 0T O ||| 8 e oo FEmEE |
[ i |m|esssial
-3 tutorial #ifdef cplusplus ZI
=1 tutorial J/#include <ios> // Remove the
=3 Project Files //int ios base::Init::init cnt; // Remove the

dbsctsrc f#endif

initsctc :
fdef 1 1
intprey #ifde cplusplus

reseiprg.src eXtet.\n e

shrk.c #er}dlf X _|
stacksctsic vold abort (void) ;

=) [ #ifdef  cplusplus

wecthlc )
=3 Dependencies #endif

: wecth

void main {void)
i
/% User Program */

}

KN _’l_I
_@ijects = 1 Mavigat.. | | tutorial c* I

Al tutorial\tutoriallstacksct. sre -]
T [Fhase 3H Assembler finished

[Phase OptLinker starting
[Phase OptLinker finished

Euild Finished J
0 Errors, 0 Warnings
A+ T Buitd £ Find in Files j_Version Gontrol §

ForHelp, press F1 |Read-write  [27  |28/35 Mg 4

Figure 1.15 Editing a Project File

If you want to open an existing text file with the editor of the HEW, select [File->Open]. If you
want to edit a new text file with the editor, select [File->New]. In this tutorial, select [File->New],
input the three lines shown below, select [File->Save As...] and save the file as “newprog.c”.

void NewProgram(void)
{
}
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1.3.2 Adding / Removing a File To / From a Project

This section describes how to add a file to a project and how to delete a file from a project. In
tutorial, add the file, “newprog.c” created in the previous section to the project as follows.
Select [Project->Add Files...], then the “Add File(s)” dialog box (figure 1.16) will be launched.
Select a file, “newprog.c” in this example, to be added and click the [Add] button. Thus
“newprog.c” will be added to the project.

Add File(s)
Loak in: | i tutorial
_1D0ebug [# shrk.c
_1FRelease =] sbrk.h
=] dbsctsrc ] stacksctsrc
[P initscte 2 tutarial.c
@] intprg.c =] wecth

|=] indefine.h |2 wectthl.c

Filz name: |newprug_c Add

Files of tvpe: |Prc:jeu:t Files j Cancel

Figure 1.16 Adding a File To a Project
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The added file will be displayed on the [Projects] tab of the “Workspace” window as shown in
figure 1.17.

E@tutnrial - Hitachi Embedded Workshop - [newprog.c]

- FEile Edit Project Options Build Tools Window Help ;lilﬂ|
DEP @S| 2@ |me| 07T O ||| 8 e oo FEmEE |
[ i |m|esssial
]

=33 tutorial vold NewProgram {void) a

=1 tutorial {

=3 Project Files 1
; dbsctsrc

initsct.c

shrk.c
stacksctsro
tutarial.c
vectthl.c
=3 Dependencies
2 shrkh

- [E] vecth

o o

N ' Projects l | Mavigat.. I tutorial.c newprog.c

Al tutorial\tutoriallstacksct. sre -]
T [Fhase 3H Assembler finished

[Phase OptLinker starting
[Phase OptLinker finished

Euild Finished J
0 Errors, 0 Warnings
A+ T Buitd £ Find in Files j_Version Gontrol §

ForHelp, press F1 |Read~wr\te \1 |3,-’3 |\NS 4

Figure 1.17 Project With a File Added
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Next, how to delete a file from a project will be shown. Select [Project->Remove File...], then 1
“Remove Project Files” dialog box (figure 1.18) will be displayed. Select one or more project fi
on this dialog box and click the [Remove] button. Then the selcted file(s) will disappear from tt
list of the dialog box. Clicking [OK] actually removes the file(s) from the project. Clicking
[Cancel] instead will nullify the removal.

You have another way to delete a file from a project. Select the file in the [Projects] tab of the
“Workspace” window and press the [Delete] key. Then the file will be deleted from the project.
this way, you cannot cancel the deletion although you can cancel it on the [Remove Project Fi
dialog box.

If you want to exclude a file from a build temporarily instead of removing the file from the
project, refer to section 1.4.4, “Excluding a Project File”.

Remove Project Files
Projecties:
dhsctsrc [CAtutorialhtutorial]
initsct.c [CAtutorialhtutorial] Cancel
' [C:htutarialiytutarial]
ne 0. "Z::"-tl.itu:nra.l"-,tl.ltn:ura.l] Bemove
resetprg.src [CAtutorialhtutorial]
shrk.c [CAtutorialhtutorial]
stacksctsrc [CAtutorialhtutorial] Femove All
tutarial.c [CAtutorialhtutorial]
wectthl.c [CAtutorialhtutorial]
‘ ol
Figure 1.18 Remove Project Files Dialog Box
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1.3.3 File Groups Used in a Project

In this section, a file group to which a file added to a project belongs is described. For example
the project generator adds a file described in C programming language or assembly language 1
the project. A file with a file extension “.c” belongs to the “C source file” group, and a file with a
file extension “.src” belongs to the “Assembly source file” group.

The HEW identifies a group to which a file belongs by checking the file extension. Select
[Project->File Extensions...], then the “File Extensions” dialog box (figure 1.19) will be
displayed. File extensions used in the project are shown on this dialog box. Every file extensior
belongs to a file group. A file group can be associated to a tool in a build process.

If you want to use your own file extension in the project, define a new file extension by clicking
the [Add...] button.

The following icon displayed in the [Extension] column of the “File Extensions” dialog box can
show a tool which opens the file. If the icon of a file extension is the same as the icon shown
below, a file with that file extension can be opened by the editor of the HEW.

File Extensions
Extension | Group - ()4 |
L I*.ahs Absolute file
El*inc Assembly include file Cancel
El*lis Assembly list file
|El* 5ro Assembly source file Add
| I#*.hin Binary file i
[El# h C header file
IBEdE G list file
[El*.c C source file —
El* hpp C++ header file
[El* lpp C++ list file
El*.cpp C++ source file
LI#*.cpu CPU information file
El*exp Expanded assembly source file
[El* hex Hex file
'f*.lib Librarv file f
4 | ¥

Figure 1.19 File Extensions Dialog Box (Initial Screen)
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Click the [Add...] button on the “File Extensions” dialog box, then the “Define File Extension”
dialog box (figure 1.20) will be launched. Enter a new file extension in the [File extension] fielc
and specify the [File group] group box. If you want to add an extension to an existing file grouj
select the [Existing group] radio button and select a file group from the drop-down list. If you
want to create a new file group, select the [New group] radio button and enter the nhame of the
group in the edit field.

In this tutorial, enter “asm” in the [File extension] field, select “Assembly source file” from the
drop-down list and click [OK]. Then a file with the extension, “*.asm”, will be treated as a file ir
the “Assembly source file” group (figure 1.21).

Define File Extension

File extension:
w- |asm

Cancel
File group:

= Existing group:

O Mew group:

o

Figure 1.20 Define File Extension Dialog Box

Extension | Group = Ok |
| 1#*.aks Absolute file
El*.inc Agzembly include file Cancel
Assembly list file
Assambly source file
Assembly source file %
Binary file
C header fils Remave
C list file b
C source file Open with...
CA+ header file
CH+ list file

CH++ source file
CPU infarmation file
Expanded assembly source file

Hex file bl
| B

Figure 1.21 File Extension Dialog Box (After Adding an File Extension)
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1.34 Customizing the Workspace Window

Click the right mouse button on the [Projects] tab of the “Workspace” window, then a pop-up
menu will be displayed. Select [Configure View...] on this menu, then “Configure View” dialog
box (figure 1.22) will be launched. On this dialog box, you can specify whether the file
dependencies are shown for each file or not, whether a file is shown in a file group folder (figur
1.23) or not, and so on, can be selected.

Configure View (2] =]

" Show dependencies under each file
[ Show standard librany includes Cancel

™ Show file paths

¥ ‘Show file groups in separate folders:

Figure 1.22 Configure View Dialog Box

a'g‘ﬁluturial - Hitachi Embedded Workshop - [tutorial.c]

<2 File Edit Project Options Build Tools Window Help —|® =]
e = = L £ 8 2 [Debug =
| =l L
1]

= ]WI #ifdef _ cplusplus ZI

=3 tutorial J/#include <ios> // Remove the

=+ Assembly source //int ios base::Tnit::init cnt; // Remove the
|5 dbsctsrc #endif - -

=] resetprg.src | fdef 1 1
|5l stacksctsrc #1fdef _cplusplus

=-d Csource file eXtan e
=] initsctc #er}dlf X |
vold abort (void);
#ifdef _ cplusplus
}

#endif
5] vecttbl.c
=3 Dependencies vold main {wvoid)
151 sbrikch [
[=] wecth

/* User Program */

}

| (] N L f
3] Projects | < Mavigat... tutorial.c J

ﬂc: “tutorialhtutoriallstacksct. sre 2]
Fhase SH Assembler finished

Phase Optlinker starting
Phase Optlinker finished

Euild Finished
0 Errors, 0 Warnings

I I—

Build £ Find in Files & Version Caontrol

ForHelp, press F1 Read-write |27 268/35 NS

Figure 1.23 Configuration of the Workspace Window
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1.4 Building a Project

1.4.1 Build Overview

The HEW provides two ways in building a project. One is “Build All”, which applies a series of
tools like a compiler, an assembler and a linker to all the source program files. The other is
“Build”, which applies a tool only to a source program file updated after the last build.

(The update means not only the update of a source program file, but also an update of a file
included by the source program file and an update of an option applied to the source program
The “Build” corresponds to [Build->Build] and the “Build All” corresponds to [Build->Build All].
If you want to compile or assemble a single source program file, select the file on the [Project:
tab of the “Workspace” window and select [Build->Build File].

CAUTION ON BUILD

1. Depending of the setting of the editor window, a file being edited might be saved on exect
a build. So close a file which you do not want to be saved beforehand. For details of
customizing the editor, refer to the Hitachi Embedded Workshop User’'s Manual.

2. Do not save a file used in a project during the build because doing so might disturb the bui
process.
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1.4.2 Setting Options
In this section, overview of the option setting is described.

When the project generator generates a project, the minimum options required for a build are
already specified. If you want to modify the options, however, select [Options-> <Tool hame>]
and set options on the option dialog box of each tool.

Figure 1.24 shows the option dialog box of a C/C++ compiler. On the left hand side of the dialo
box is a file list, and on the right hand side are option controls divided into some tabs. If you
select a file in the file list, you can specify options only to the selected file. If you select a file
group folder in the file list, you can specify the same option to all the files in the file group. To
specify the same options to specific files, select the files while pushing the [Ctrl] key or the [Shi
key.

If you select “Default Options” in a file group folder, you can specify initial options for the file
group. The HEW automatically adds the options specified to the “Default Options” to a file of th
corresponding file group of the corresponding file extension of the file. For example, if you add
file with an extension “C” (“*.C") to the project, the settings of the “Default Options” of the “C
source file” group will be added to the file automatically. For the details of the options refer to t
manual of the corresponding tool.

- Source | Object | List | Optimize | Other| cPU |
=3 G source file
|E] initscte Show entries far :
|E] sbrkc
|E] tuteriale |Inc|ude file directories j
|E] wecttblc
|E] intpre.c d
|E] newprog.c
|1 Default Options
=] G4+ source file
|1 Default Options

I

oK | Cancel |

Figure 1.24 Option Dialog Box of C/C++ Compiler
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1.4.3 Customizing the Configuration

In the previous section, how to set options to a project file is described. In this section, how to
create more than one suite of option settings for a build will be described. A suite of option
settings for a build is called a configuration.

The project generator creates two configurations, [Debug] and [Release]. Difference between
is only the setting of the debug option. To switch the current configuration to another, launch t
“Build Configurations” dialog box (figure 1.25) by selecting [Options-> Build Configurations...],
select a configuration from the “Current configuration” drop-down list, and click [OK]. You can
also change the current configuration by selecting one from the drop-down list on the toolbar.

On the “Build Configurations” dialog box, you can create a new configuration or delete a
configuration. For details, refer to chapter 2, “Build Basics”, of the Hitachi Embedded Workshc
User’s Manual.

Build Configurations

Build configurations: Ok
Debug
Release Cancel

dd

I

Current configuration:

|Debug j

Figure 1.25 Build Configurations Dialog Box

Rev. 1.0, 12/00, page 31 of 65
RENESAS



144 Excluding a Project File from Build

In this section, how to exclude a project file from build will be described. Excluding a project file
from build does not delete the file from a project, but exclude a project file from build in
configuration by configuration basis.

Select a file on the “Projects” tab of the “Workspace” window, click the right mouse button, and
select [Exclude Build <file>] on the pop-up menu. Then a red cross will be added to the icon of
this file as shown in figure 1.26. This file will be excluded from a build.

To include an excluded file into build, select the file on the “Projects” tab of the “Workspace”
window, click the right mouse button, and select [Include Build <file>] on the pop-up menu.

Etutorial - Hitachi Embedded Workshop - [tutorial.c]

.= File Edit Project Options Build Tools MWindow Help == il|
DEEES| %50 ma| 0T || s oo EEEEEN
[ Hgs|wm|aals i@l
x|

=3 tutarial #ifdef  cplusplus ZI

= tutorial //#include <ios> // Remowve the

233 Assembly source //1int ios base::Init::init cnt; // Remowve the
(5] dhsctsrc #endif - -

resetorg.src
- [E] stacksctsrc
- C source file

#ifdef  cplusplus
extern "C" {

B initsct.c #er}dlf . -
-2 in void abort(void);
#ifdef cplusplus
1
(5] tutorial.c #endif
(5] vecttbl.c
B Dependencies void main (void)
[ shrkh (
. vecth /* User Program */
}
Y I— | ] KN ;IJ
@ijects I = 1 Mavigat... | tutorial.c I
Hl-:\tutorialytutorialistacksct. are =]

T|Phase 8H Assembler finished

Fhase OptLinker starting
Fhase OptLinker finished

Euild Finished J
0 Errors, 0 Warnings
[
4 *]\ Build £Findin Files }, Version Contral 7
For Helg, press Fi |Read-write 27 [28/35 NS y

Figure 1.26 Excluding a Project File from Build
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145

In this section, how to jump to a line of a file which caused an error in compiling or assemblinc

Correcting Errors in a Build

will be described.

Figure 1.27 shows an example in which a compiler detected a syntax error in a source progra
file. When you build a project, messages, including error messages, from a tool in a build will |
displayed on the “Output” window. If you double click the line of the error message on the [Bui
tab of the “Output” window, the file which caused the error will be opened and the cursor will L
placed on the line which caused the error. (The cursor might not be placed on the line which

caused the error if you have already edited the file.)

%‘E}tuturial - Hitachi Embedded Workshop - [newprog.c]
< File Edit Project Options Build Tools Window Help

D A& 4

Bty Gy | {3 T M| &8

-

x|

|

=3 tutorial
=[5 tutorial
=y Agsembly source

E] dbsctsic

5] resetprg.sre
5] stacksctsrc

=y Csource file
5] initsctc
1] intprg.c

5] shrkc
5] tutarial.c
E] wectthl.c

=3 Dependencies

] shrkh
E] wecth

4

N = Projects | <] Mavigat...

| newprog.c

Gy

==l x|

Debug

a®

{
| error=

}

kI

vold MewProgram {void)

ijhase 8H C/C++ Compiler starting
C:htutorialdtutoriallnewprog.c

C:htutorialbtutorialinewprog.c 3:

"error"
C:htutorialdtutorialinewprog.c 4: (B} Illegal token "}"
C:htutorialdtutorialdnewprog.c 4: CZ500 (E) Illegal token "} "
Phase SH C/C++ Compiler finished
Fhase 3H Assembler starting
MNothing to do - skipping x|
Build # Find in Files A Version Control /
Eead-write 1 3/4 INS

c2500

(E) Undeclared name

FaorHelp. press F1

Figure 1.27

Correcting the Line which Caused an Error

RENESAS
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1.5 HDI Interface

151 Launching HDI

The HEW can launch the HDI (Version 4.0 or greater). To register the HDI in the HEW, open tf
[Debugger] tab (figure 1.28) of the “Tools Customize” dialog box which is launched by selecting
[Tools->Customize...]. Specify the path of the HDI.EXE in the [HDI location (V4.0 or greater)]
field. In the [Session file] field, specify the path of the session file to be loaded. How to generats
session file is shown in the SuperH RISC engine Simulator/Debugger User's Manual. If you set
the two fields, the toolbar button shown below will be activated. Thus clicking the button will
launch the HDI and it will load the session file.

If you specify the path of the load module file on the [Download module] field, the HDI will be
focused immediately after the load module file is updated by the HEW.

Tools Customize [ 2] x|

Tuulbars] CDmmands] bdenu  Debugger } Log ] Help ]

HOI location (4.0 or greater):

|C:\,Hew\HDIE\SIMRSH\Hdi.exe b Browse...
Session file:

|$(CONFIGDIR)W(PROJECTNAME).hds b Brawse...
Download module:

|$(CONFIGDIR)R$(PROJECTNAME).abS b Brawse...

Cancel

Figure 1.28 Tools Customize Dialog Box, Debugger Tab
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If you double click a line on the source window (figure 1.29) of the HDI, the corresponding file
will be opened by the HEW and the cursor will be placed on the same line as you have double
clicked.

Figure 1.30 shows the HEW after the line of “void main(void)” of “tutorial.c” is double clicked o
the source window of the HDI.

_?‘ Hitachs Debugging fmfedace- tutorial - SH-1 Simulator
File Edit “iew Bun Memory Setup Window Help ‘

TR T Y o S
FEN T DRI RE. RER (M08 2 PAH

M tutorial.c

Line |Address |BP |Labkel dource
//#include <ios>
J/int ios _base::Init::init ent;
#endif
#ifdef _ cplusplus
extern "C"
#endif
void abort{void);
#ifdef _ cplusplus
'
#endif

CEERER Tl

hoid main(void)
i

/* User Program */

F1 @ |

00001054 _main i

ooool09g _abort volid abort(wvoid)
i

000010%a i

|For Help, press F1 [ i

Figure 1.29 Source Window of the HDI

Rev. 1.0, 12/00, page 35 of 65
RENESAS



Eﬁjtutnrial - Hitachi Embedded Workshop - [tutorial.c]

= File Edit Project Options Build Tools Window Help ;lilll|
DEEGE| » =@ am 0TD |S8e kDb E=-EE

resetorg.src
(5] stacksctsrc
23 Csource file

vold abort{void)
#ifdef  cplusplus

[ SNEw|m|aalesaal
x|
ER] 1torial | #endif ZI
= tutorial #ifdef  cplusplus
=23 Assembly source extern "C" [
(5] dhscterc #endif

-~ [E] initset.c } )
Bl inprg.c #endif
-[E] newprog.c 1
(5] shrk.c foid main{void)
- [E] tutorial.c {
vecttbl.c /* User Program */
=3 Dependencies }
sbrkch
: vecth vold abort (void)
{
I 1M i K _'l_I
@ijects l@:lNawgat... ] NEWRIog.C tutonial c
x|
I
4[*]\ Build £Findin Files 7, Version Contral 7
For Helg, press F1 |Read-wite |1 |26/34 NS 4

Figure 1.30
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15.2 Demonstration Project

If you choose Demonstration for the project type in the New Project Workspace (figure 1.3) wi
you create a project, you can create a sample project that has a Simulated I/O function of the
Simulator/Debugger. This project uses a standard output function printf to display the executic
status of the program and data on function main.

Before you use the Simulated I/O function, you must set the System Configuration Dialog Box
(open this dialog box by selecting [Setup -> Configure Platform...]) after you have set the
debugging environment via the HDI.

Select the [Enable] checkbox for the System Call Address in this dialog box and enter the valt
SIM_IO, defined in lowlvl.src by HEW, as the address. The address may differ depending on t
type of the CPU.

SIM_10: .EQU H'0000 (In this case, enter 0 for the address.)

If you open the Simulated 1/0 Window in the HDI (open this dialog box by selecting [View ->
Simulated I/0]) and run the program, you can debug the program using the Simulated I/O
function.

For details, refer to the SuperH RISC engine Simulator/Debugger User's Manual.

System Configuration
CEU |3H-1 -]
Bit size[32

H* 00000000
Endian |
Execut ion Mode
Memory Map ' Stop  Cont inue
00000000 FFFFFFFF EXT 16 1
Round Mods
# Round to nearest
© Round to zero
sd | Modify | Delete | Hele |[ el

Figure 1.31 HDI System Configuration Dialog Box
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1.6 Exiting From the HEW

Selecting [File->Exit] will close the HEW. Depending on the setting, the message box (figure
1.32) which asks you whether to save the workspace or not will be launched. Not only the sett
like this regarding exiting from the HEW but also setting regarding initiation of the HEW can be
specified via [Tools->Options...]. For details, refer to the Hitachi Embedded Workshop User’s
Manual.

The HDI and the other tools launched from the HEW will not be closed when the HEW is close
Close the tools by yourself.

Hew

& WiorkSpace/Project has been modified - do you want to sawe it

Mo | Cancel|

Figure 1.32 Confirmation Dialog Box for Saving Workspace on Exiting from the HEW
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Section 2 HDI Tutorial

2.1 Using HDI with the Simulator/Debugger

The following describes a sample program debugging session, designed to introduce the mair
features of the simulator/debugger used in conjunction with the Hitachi Debugging Interface
(HDI) software.

211 Introduction

This sample program is based on a C program that sorts ten random data items first in ascen
order, then in descending order.

The sample program performs the following actions:

* With themain function, random data to be sorted is generated.

e With thesort function, an array is input, within which the random data generated by the
main function is stored, and the data is sorted in ascending order.

« With thechange function, the array generated by #wt function is input, and the data is
sorted in descending order.

The sample program is provided on the installation disk asditec. = A compiled version of
the tutorial is provided in filgort.abs

21.2 Running HDI

Run the HDI interface software independently and not from the Hitachi Embedded Workstatio
(HEW) since the sample program is used to explain the functions of the HDI.

To run the HDI interface software, double-click {rI for SH series simulator] icon.

>

HOI far 5H
genes simulator

Figure 2.1 Icon of HDI for SH series simulator

2.1.3 Selecting the Target

The HDI can be extended to support multiple target platforms. If your system is set up for mor
than one platform, you will be prompted to choose a platform for the current session.
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Select Seszion

= Create a new session o

|5H-1 Sirnulator

" Previous session fils:

| =l

Figure 2.2 Select Session Dialog Box

For this tutorial, selec®H1 Simulator  and click thgOK] button to continue.

Note that you can change the target platform at any time by chqbEngSession...from the
[File] menu. If you have only one platform installed, this menu option will not be available.

When the simulator/debugger has been successfully set up, the Hitachi Debugging Interface
window will be displayed, with the message "Link up" in the status bar. Figure 2.3 shows the ke
functions of the window:

WMenu bar _}" Hitach Pefoaging foferface - Soit - SH-1 Simulator
T I_b—____ File Edit Wiew Bun Memow Setup Window Help |
ool bar
Tl smem||frEay [HEAH.PC0E |7 |
FEN I REDDEE. WEE [Me0s 2@
? M Sort.c H=] E3
Line |Address |BF |Labe Source -
o | s 00000000 _main \Eoid main (void)
f 9
Source window = 10 long al10]; Help buttan
— Al long 1i |
A %% int 1, min, max;
B 11g 00000004 for( =0; 1<10; i++ 21
a1 0000000¢ J = rand(l;
s 116 00000014 Af(3 < 03{
= 17 00000018 1= -1;
& |18 Yoo
19 0000001 alil = i;
B
20
=il 21 00000038 sortial;
= ||lz22 00000040 min = alC];
23 00000044 max = al9];
B llza  oo0oo04s min = 0;
25 Q000004 ¢ max = 0;
20 00000050 change {al;
27 Qoooo0ss min = al[9];
28 0000005 max = al0];
Statu_s bar 29 00000060 1 LI
T |For Help, press F1 [ l_ MUK i
Figure 2.3 Hitachi Debugging Interface Window
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The key functions of Hitachi Debugging Interface are described in the following sections.
Menu bar: Give you access to the HDI commands for using the HDI debugger.

Toolbar: Provides convenient buttons as shortcuts for the most frequently used HDI commal
Tool buttons from the same menu are displayed in the same block. The tool buttons
be moved within the toolbar by clicking dragging them. Whether to display the tool
buttons can be selected by using [fheolbar] option in thgCustomize] submenu in
the[Setup] menu.

Source window: Displays the source of the program being debugged.

Status bar: Displays the status of the simulator/debugger, and progress information about
downloading.

Help button: Activates context sensitive help about any feature of the HDI user interface.

214 Mapping the Memory Resource
The next step is to map the memory resource used to operate an application being developed

* ChoosdConfigure Map...] from the[Memory] menu to display the current memory
mapping.

Memory Map !
System Configuration Memory map

CPU:5H-1 | (00000000 FFFFFFFF EXT 161

Bit Size:32

Exec Mode:5TOP

bd
System memory resource
Modify Delete Beset Help Close
Figure 2.4 Memory Map Dialog Box

» Clicking the[Add] button displays th&ystem Memory Resource Modifydialog box.
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System Memory Resource Modify

Start address |H'uuuuuuuu

End address |H'l]l]l]l]3FFF

Cancel
Access type
|7 " Read T Write  * Read/Write Help
Figure 2.5 System Memory Resource Modify Dialog Box
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In the[Access type]box, you can specify one of the following three access types:
0 Read: Only read enabled

O Write: Only write enabled

0 Read/Write: Read and write enabled

For this tutorial, map the memory area of addresses ranging from H'00000000 to H'00003F
as a read/write enabled area.

» Edit the[Start address] and[End address]fields to H'00000000 and H'00003FFF,
respectively, set thiccess typelas[Read/Write], and click thdOK] button.

The Memory Map dialog box will now show the modified ranges.
» Click the[Close] button to close the dialog box.

2.15 Downloading the Tutorial Program

» To open thdoad Program dialog box, choosfoad Program...] from the[File] menu.

Load Program !
Offzet;
H'D v i
i v ety Cancel |
Eile name:

IE:Hhew'xH DI5_SHATutorialSort. abs ;! Browse... I

™ Load only debugging information
[ Load stack information file{SMI file]

Figure 2.6 Load Program Dialog Box

* In [File name], enter the path for the directory where 8t&t.abs  is stored, or click the
[Browse...] button to open th®pen dialog box and select the figort.abs  and click the
[Open] button.
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Open
Laoak jr: Ia Tutorial
Sort abs
File name: IS.:.rt_aI:.s
Fil=z of bupe: |ELF£DW.&F|F Files [*.abs] j Cancel |
=
Figure 2.7 Open Dialog Box (Load Program...)

» Click the[Open] button in thd_oad Program dialog box.

When the file has been loaded, the following dialog box displays information about the
memory areas that have been filled with the program code.

HDI |
@ Module name: C:5hewsHDIS_ SHAT utorialhS ort, abs

Areas lnaded:
00000000 - 000001 F5
Q00001FS - 000007 FB

Figure 2.8 HDI Dialog Box
» Click the[OK] button to continue.
2.1.6 Displaying the Source Program

The HDI allows you to debug a program at the source level, so that you can see a listing of the
program alongside the machine code as you debug. To do this, read the C source file that
corresponds to the object file.

» ChoosdSource...]from the[View] menu.
* You will be prompted for the C source file that corresponds to the object file you have loade
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Open

Laak jr: Ia Tutorial j il e
Sort.c

Filz name: ISDrLC
Files of type: IE Filez [*.c:%inl] j Cancel |
Z
Figure 2.9 Open Dialog Box (Source...)
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» Selectsort.c

and click thgOpen] button to display th&ourcewindow.

M Sort.c H=] E3

Line [Address [EP [Lake Source -

g 0000000 _main void mainCvoid)

10 Tong a[10];

11 Tong i;

12 int i, min, max;

13

14 00000004 ford i=0; i<10; 14+ 2{

15 0000000 ;| = rand({);

16 00000014 iF(i < 0)4

17 00000018 i=-7;

18

19 0000001c alil = 3

20

21 00000038 sortial;

22 00000040 min = al0];

23 00000044 max = al[9];

24 00000048 min = 0;

25 0000004 max = 0;

26 00000050 change(a)l;

27 00000058 min = a[9]:

28 0000005 max = all];

29 00000060 }

30

31 000006 _sort void sort{long *al

32 o =l
Figure 2.10 Source Window (Displaying the Source Program)

* If necessary, choose tfieont] option from th§Customise] submenu on thESetup] menu to
choose a font and size suitable for your computer.

Initially the Sourcewindow shows the start of the main program, but you can use the scroll bar t

scroll through the program to see the other statements.

2.1.7

The Sourcewindow provides a very simple way of setting a breakpoint at any point in a progran

Setting a PC Breakpoint

For example, to set a breakpoint atsbet function call:

» Double-click thdBP] column on the line containing tlsert function call.
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M Sort.c !E

Line AaaFESS EF LaBe Source ‘I

g 00000000 _main vold main(woid)

10 Tong a[10];

11 Tong 3;

%% int 1, min, max;

14 00000004 for i=0; i<10; i++ 3§

15 0000000c J = rand(};

16 00000014 IF( < 001

17 00000018 j= -3

18 1

19  0000001c alil = i;

20

21 00000038 @ sortfal);

22 00000040 W min = al0];

23 00000044 max = al[9]:

24 00000048 min = 0;

25 0000004 ¢ max = 0;

26 00000050 change{al;

27 00000058 min = a[9];

28 0000005¢ max = al[0];

29  000000&0 1

30

31 0000006C _sort vold sort(Tong *a)

12 . =
Figure 2.11 Source Window (Setting the Breakpoint)

The mark® will be displayed on the line containing thart function to show that a PC
breakpoint is set at that address.

2.1.8

Setting Trace Information Acquisition Conditions

e ChoosdTrace] from the[View] menu to open thérace window. Click the right mouse
button on thélrace window and choospAcquisition] from the pop-up menu.

The followingTrace Acquisition dialog box is displayed.
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Trace Acquisition i

—Trace startfStop
" Disable
*! Enable

& |nstruction
" Subroutine

Cancel

Help

~Trace buffer full handling—————
% Continue
" Break

~Trace capacity —————————
| & 1024 records

" 4096 records

" 16384 records

" 32768 records

Figure 2.12 Trace Acquisition Dialog Box

» Set[Trace start/Stop] to [Enable] in theTrace Acquisition dialog box, and click thEOK]
button to make the trace information acquisition effective.

2.1.9 Setting Performance Analysis

e ChoosdPerformance Analysis]from the[View] menu to open theerformance Analysis
window. Click the right mouse button on tRerformance Analysiswindow and choose
[Add Range...]from the pop-up menu.

» The followingPerformance Optiondialog box will be displayed.

Performance 0ption !

Function Name |sort{long®)

ﬂﬂlp 1 _. ................. GK .................. f Eancﬂl 1

Figure 2.13 Performance Option Dialog Box

Rev. 1.0, 12/00, page 48 of 65
RENESAS




» Set[Function Name] assort in thePerformance Optiondialog box, and click thEOK]
button.

In thePerformance Analysiswindow, sort(long*) is then set ifiFunction].

Performance Analysiz M =]

Function Cycle|Count| 3 H1stogram
[l ot long®) O 0 0

Add Range...
Edit Range...

Reset Countsd/Times

Enable An

Delete Range

Delete Al Ranges

Figure 2.14 Performance Analysis Window (Setting)

» Click the right mouse button on tRerformance Analysiswindow and choosgAnalysis
Enabled] from the pop-up menu to activate the performance analysis information acquisitic

e Click [X] in the title bar to close the window.
2.1.10 Setting the Stack Pointer
Set the stack pointer to run the program.

» ChoosdRegisters]from the[View] menu to open thRegisterswindow.

» Double-click thgValue] column of[R15] in theRegisterswindow to modify the value of the
stack pointer R15.

The following dialog box enables the value to be modified.

Register - R15
W alue:
4000

Set Az |
IWhu:uIe Reqgister j _lance

Figure 2.15 Register Dialog Box

e SetH'4000 for the value of the stack pointer in this sample program, and cli¢oie
button.
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2.1.11  Executing the Program

e To run the program, choof8o] from the[Run] menu, or click th¢Go] button on the
toolbar.

=

Figure 2.16 Go Button

The program will be executed up to the breakpoint you inserted, and a statement will be
highlighted in theSourcewindow to show that the program has halted, with the message
Break=PC Breakpoint in the status bar.

;?5 Hitachy Debugging Inferface - Sort - SH-1 Simulator

I File Edit “iew Bun Memorr Setup window Help
D omEm ey | [Hanss et ao |2
FEM S AR EEL., WEE [N 08 2 S 4|

?I M sorte !EE
Line [Address [BP [Labe Source
= 00000000 _main \fmd main{wvoid)
o
& 10 long al10];
| | WK Tong i; |
B %% int i, min, max;
o 14 00000004 for( 1=0; 15]68] T++ 01
] 1s 0000000 i = ran ;
* 16 00000014 %If(j < 00
=» 1117 00000018 J=-1;
& || 18 S
B %8 0000001c ali] = i;
=l 21 00000038 @ sortial;
= 22 00000040 min = al0];
23 00000044 max = a[9];
B |24 00000048 min = 0;
25 0000004 max =
26 00000050 change(a)
27 00000058 min = a[9
28 0000005¢ max = a[O]
29 00000060 1 =l
|Break = PC Breakpoint I I_IWI— i

Figure 2.17 Source Window (Break Status)

When you start the HDI by clicking theaunch Debuggerbutton in the HEW (see section

1.5, HDI Interface), you can display and edit the source file displayed on the source window
through the HEW text editor by double-clicking {i8®urce] column in theSourcewindow.

In the tutorial sample program, this can be done by compiling and linking sample program
sort.c

You can see the cause of termination inSkstem Statusvindow.
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Choose théStatus] button from thgView] menu to open th8ystem Statusvindow. Then
choose th¢Platform] sheet in th&ystem Statusvindow.

System Status =1 N [=]
Ttem Status B
Connected to SH-1 Simulator
CPLU SH-1
Run Status Ready _

BEreak Cause PC Breakpoint -« (D
Single Step Count 1 ] —
Execute From Pipeline Reset ===« &)

Exec Instructions 600 e ()
Cycles 14772 e (@) _
session » Platform 4 Memory 4 Ewvents /7

Figure 2.18 System Status Window

This shows the following execution results:

(1) The cause of the break was a PC Breakpoint.

(2) Execution was from the pipeline reset.

(3) The number of instructions executed by the GO command was 600.
(4) The number of cycles executed from the pipeline reset was 1472.
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You can also see the value of the registers ifRégasterswindow.
» ChoosdRegisters]from the[View] menu.

El Reqisters = W= E3
Fegister Salue -
RE 00000000
RS 00000000
R10 0oo0ooo0
R11 alnlulalululale]
R1Z nlnlalalululale]
R13 Q0000000
R14 Q0000000
R15 QO003FCY
P 00000038
+ 5R --1111---T7
GER 00000000
WER 0oo0ooo0
MACH nlnlalalululale]
MACL alnlalalululale]
PE Qoo0o012 =

Figure 2.19 Registers Window

You can see the value of each register at the program stop.

2.1.12  Using the Trace Buffer

The trace buffer allows us to look back over previous execution cycles to see what accesses to
place.

» Open theTrace window by choosingTrace] from the[View] menu. Scroll up the window so
that you can see the first few cycles.

» If necessary, choose tfieont] option from thgCustomise]submenu on thEsetup] menu to
choose a font and size suitable for your computer.

EZ Tiace - 661 records [no filter] [o] - O] <]
CYCLE e P s P s T e RS RN -

-00660 0000000000 :PIPELINE RESET

-00659 0000000002 00000000 FFDE=MM :STS.L PR, @R15 0Q0003FFC void main(void)

-00658 0000000004 00000002 fD»Ex tADD #CH, R15 R15<-0000

-00657 0000000006 00000004 FFD»E> TMOV #00, R3 R3I<-000000 for({ i=0; 1<10; i++ J{

-00656 0000000008 00000006 f3D0mEMM :MOv.L R3, @(O0000008, R1S

-00655 0000000009 00000008 FFDE= 1BRA 00000030 PC<-00000

-00654 0000000013 0000000A f-»DsE T NOP

-00653 0000000014 00000030 FFDE> MOV #0A, RZ RZ<-000000

-00652 0000000016 00000032 fD»EMMW MOV.L  @CO0000008, R15), R

-00651 0000000019 Q0000034 FFD<<Ex TCMP/GE R2, R1  T<-(0)

-00650 0000000021 00000036 f<<D>Ex :BF 0000000C  T(O), PC<

-00649 0000000023 00000038 FFD H sort(a)

-00648 0000000023 0000003A f :

-00647 0000000025 0000000C FFDE=MMW (MOV.L  @{00000058, PC), RL j = rand(}

-006456 0000000029 0000QODE fD»<<E (ISR @R1  PC<-0000018C

-00645 0000000032 00000010 FF<<-D»E : NOP ~

4 » 4

Figure 2.20 Trace Window (Displaying Trace Information)
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You can see that theain function is executed from cycle 0000000000 (pipeline reset) in the
trace display shown in Figure 2.20.

2.1.13 Trace Search

Click the right mouse button on tieace window and choosf-ind...] from the pop-up menu to
open theTrace Searchdialog box.

Trace Search |

—ltem

. PTR

" Cycle

" Address
& Instruction

Cancel

Help

Yalue |BRA

Figure 2.21 Trace Search Dialog Box

A trace search is executed by specifying the searchitem] and search conteritgalue] then
clicking the[OK] button. When the corresponding trace information is found, the first line of the
information is highlighted. When continuing trace search with the same contents, click the rigf
mouse button on thérace window and choospg-ind Next] from the pop-up menu. The next
corresponding line is highlighted.

EZ. Trace - 661 records [no Filter) [o]_ o] <]

CYCLE A e P S e e

0000000000 :PIFELINE RESET

0000000002 00000000 FFDE=MM 19TS.L PR, @-R15 O0003FFCwoid main(woid)

0000000004 00000002 fD»Ex tADD #CB, R15 R15<-0000

0000000006 00000004 FRD-Ex TMOY #00, R3I R3I<-000000 for( 9=0; 1<10; i++ J{
8 00 £ fw0xEMM MO R3 5

55 00 00

00000012 00000A

00 00
Q000000014 00000030 : #0A, RZ  R2<-000000
Q000000016 00000032 FO>EMM IMOv.L  @{00000008, R1SY, R

0000000D01S 00000034 FFD<<E> TCMP/GE R2Z, R1  T<-(0)

0000000021 00000036 f<<D>Ex 1BF 0000000C  TC(O), PC<

0000000023 00000038 FFD : sort(al;

0000000023 00000034 f :

0000000025 0000000C FFDE>MMu IMOV.L @(00000058, PC), R1 i = rand();
0000000029 000000CE fD»<<E 1SR @R1 PC<-0000018C

0000000032 00000010 FF<<-D»E 1 NOP E

Figure 2.22 Trace Window (Search Results)
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2.1.14 Reviewing Breakpoints

You can see a list of all the breakpoints set in the program Bréakpoints window.

» ChoosgBreakpoints] from the[View] menu.

Breakpoints = =] B
[Enable [FiTe/Line Symbo Addrezs  [Type
zort.c/21 00000038 ER

Figure 2.23 Breakpoints Window

The Breakpoints window also allows you to enable and disable breakpoints, define new
breakpoints, and delete breakpoints.

» Close theBreakpoints window.

2.1.15 Viewing Memory

You can view the contents of a memory block inMemory window. For example, to view the
memory corresponding to array main in word size:

ChoosgMemory...] from the[View] menu, entemain in the[Address] field, and set
[Format] asWord.

Open Memory Window |
Address:

Imain E 'j
Cancel |

Eaormat:

IWDrd j

Figure 2.24 Open Memory Window Dialog Box

Click the[OK] button to open the/ord Memory window showing the specified area of
memory.
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£ Word Memory - _main

Address Data WValue -
00000000 4F22 YFCE 20258 32712
00000004 E300 1F32 -7424 7986

00000008 AQL1Z 0009  -24558 9
0o00000C D116 4108 -12010 16651
00000010 0009 1F03 9 7939

oooo0014 4011 5901 18401 -30463
00000015 600B 1F03 24587 7939
0000001C  S53F2 4308 21490 17160
00000020 62F3 /7210 25331 29200
00000024 332C S51F3 13100 20979
DOO0DDZE 2312 S4F2 B978 21490 =]

Figure 2.25 Word Memory Window

2.1.16  Watching Variables
You can view the contents of variables in Watch window.

For example, set a watch on the long-type aregydéeclared at the beginning of the program, by
using the following procedure:

« Position the cursor to the left ch™ in the Sourcewindow.

» Click the right mouse button on tlB®urcewindow and choospnstant Watch...] from the
pop-up menu.
The following dialog box will be displayed.

Instant Watch |

+a = | 0+00003fd4 } [long[10]) Close |

Figure 2.26 Instant Watch Dialog Box

e Click [Add Watch] to add a variable to th&atch window.
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« ¢ Watch Window = =]

Mame [WValue
+a ={ Ox00003fdd } Clong[10])

Figure 2.27 Watch Window (Displaying the Array)

You can also add a variable to Watch window by specifying its name.
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» Click the right mouse button on théatch window and choospAdd Watch...] from the pop-
up menu.

The following dialog box will appear.

Add Watch

£ Addiess I

{% 4 ariatle on expression

II'I'IEIH

Figure 2.28 Add Watch Dialog Box

e Type variablemax and click thgOK] button.
The Watch window will now also show the int-type varialvtex.

«« ‘wWatch Window = E=l

={ 0x00003fd4 } (long[10])
H' 00000000 { 0x00003fcd } Cint)

Figure 2.29 Watch Window (Displaying the Variable)

You can double-click the + symbol to the left of array ih the Watch window to expand the

variable and show the individual elements in the array.

+ » Watch Window El M= B3

Mame Walle

-2 ={ 0x00003fd4 } (long[10])
(O] H' 00000000 { 0x00003fdd 1 (Tong)
[1] H'00005%3dc { 0x00003Fd8 } (long)
[2] H' 00002704 { 0x00003fdc } (long)
[3] H' 00005665 { 0x00003Fe0 1 (long)
[4] H'00000daa { 0x00003fed 1 (Tong)
[5] H'0000421F { 0x00003fe8 } (long)
(6] H'00003ead { Ox0D0003fec } (long)
[ 7] H'ooooddld { 0x00003Ff0 1 (long)
[ 5] H'O000ZT5a { 0x00003ff4 1 (long)
[<] H'000020da { Ox00003FF8 + (longl

max H' 00000000 { 0x00003fc4 (intg

Figure 2.30 Watch Window (Displaying Array Elements)
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2.1.17  Stepping Through a Program

The simulator/debugger provides a range of step menu commands that allow efficient program
debugging.

Table 1.1  Step Menu Commands

Menu Command Description

Step In Executes every statement, including statements within functions.

Step Over Executes a function call in a single step.

Step Out Steps out of a function, and stops at the statement following that called

the function in the program.

Step... Steps repeatedly at a specified rate.

To demonstrate program stepping, confirm thasthne function statement at address
H’00000038 has been executed.

8 Hitachi Poabugging Inferface - Sort - SH-1 Simulator
Fil= Edit “iew Bun Memaory Setup Window Help |
R ENER LS E A
EERE Y AEEIRE., RER [N 08 2 FA |
? M Sort.c HAEE (™ EE
Line [Address |BP [Labe Source || | fibetine [l L
- . . . -3 ={ 0x00003fdd }
] g 00000000 _main \Eowd main(void) [0] H 09000000 { 0x00
M Tong a[10]: [1] H'000053dc { 0x00
il 15 Tong 3: [2] H'00002704 [ Ox00
& 117 SRt oal min. max: [3] H:00005665 1 O=00
13 o M, WA an H:00000daa E 0x00
@ 1114 00000004 for( =05 1<10; i++ ) 2] H,0000421f 1 0x00
& 15 oooooooc j = rand(}; [6] H 00003ead L 0x00
o Il16  ocoo00014 I < 0)] (7l L Ox
B 1 ’ [9] H'000020da { Ox00
% ||ze  ooooooic ali] = i max H'00000000 { Ox00
20
=l 21 00000038 @ sort{al;
= 22 00000040 min = a[0];
23 00000044 max = al[9];
B |z4 oooooo4s min = 0;
25 Q000004 ¢ max = 0;
26 00000050 change {al;
27 00000058 min = a[9];
28 0000005C max = al0];
29 000000s0 1
30
31 0000006C _sort \foﬁd sort{long *aj
32 -
| 2| | EY 3
|Far Help, press F1 [ ,_ MLk i

Figure 2.31 Source Window (Stepping)

Clicking the P] button in the title bar of th&/atch window automatically places thi#atch
window next to theSourcewindow as shown in Figure 2.31.

Rev. 1.0, 12/00, page 58 of 65
RENESAS



Executing [Step In]: The[Step In] command steps through the called function and stops at the

first statement of the called function.

the[Step In] button in the toolbar.

To step through thsort  function, choos¢Step In] command from théRun] menu, or click

&
Figure 2.32 Step In Button
¥ Sort.c - O] ]
Line |Address |EP [Labe Source -
20
21 O0000038 @ sortial;
22 00000040 min = al[0];
23 00000044 max = a[9];
24 00000048 min =
25 0000004 ¢ max = D
26 00000050 change (a)
27 00000058 min =
28 0000005 max = a[O]
29 00000060 1
a0
31 Q000006 _sort wold sort(long *a)
32
33 Tong t;
34 int i, j, k, gap;
35
36 00000070 gap =
37 00000074 whﬂe( E = 0 2
3B 0000007 S for% 0; kegap; k++)1
39 Q0000080 For(1 =k+gap; 1<10; 1 =i+gap J{
40 0000008 for(j=i i-gap){
41 00000098 1f (a%35)> aJ[J +gapi o =
Figure 2.33 Source Window (Step In)

The highlighted line moves to the first statement ofsibie  function in theSourcewindow.

Executing [Step Out]: The[Step Out] command steps out of the called function and stops at the

next statement in the calling program.

To step out of theort
click the[Step Out] button in the toolbar.

function, choose thgstep Out] command from thERun] menu, or

i

Figure 2.34

Step Out Button
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;}\ Hitachi Dabogaing laferface - Soit - SH-1 Simulator

T File Edit Wiew Bun Memory Setup Window Help |
D omESE e eng [HaRG.nR®0D |2
FER S AREINREE., SR M0l 2 @ah
? M Sorkc [_ O] x| I b e
& Line [Address [BP |Labe Sour‘ie - Ngme \_;? 3200003%4 )
20 - N
galll21 00000033 @ sort(a); [9] 135909000 £ Ox
= 1123 90000040 O P B [2] H'000020ca { OxC
23 00000044 max = al[9]; |
25 0000004c max = 0 [4] H 00002f5a + OxC
. e a”ge a [6] H'0000421F { OxC
ar |27 00000058 min = a[9] [7] H'00004did £ OxC
#, 28 0000005¢c max = a[0]: [8] H'O00053dc © Oxc
e (|50 200 } [9] H'00005665 { OXC
5 31 0000006 _sart \Eo’ld sort(long *a) max  H'00000000 { OxQ
32
= | = Tong t;
R int i, i, k., gap;
35
Bl  oooooo70 gap. (
37 00000074 whi e
38 0ooooo7s % E 0; k<gap, k41
39 00000080 for( i=k+gap; 1<10
40 [ala]ulalelut=ta for'( =1
41 00000098 1f(a%]5)>a% -
4| I / ‘I I _’I
|For Help, press F1 | [ [NUM i

Figure 2.35 Source Window (Step Out)

e The data of variabled” displayed in theNatch window is sorted in ascending order. In the
Watch window, the values of the modified variables are shown in red.
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» To execute two steps, uf&tep In]

?\ Hitachi Dabogaing lnferface - Sort - 5H-1 Simulator
File Edit Wiew Bun Memory Setup Window Help |
P EREE |ty [HRAE-RPRaD ||? |
FEN S DA E.FER NP 0e 2 @A n
? M Sort.c M=l &3 N 2 _' EE
Line |Address |EF |Labe Source = sille Ll
ta 00000038 @ sort(a); 20 :{08388883?“03’((
& 00000040 m;g : gEg% [1] H'00000daa { Ox(
00000050 change (a) [4] H'00002f5a { Ox
z mn = a [6] H'0000421F { Ox(
28 0oo000s: max = a[O]; [7] H'00004dld { Ox(
m, ||29 00000060 } [] H1000053de { O
: ¥ 9 H' 00005665 0x(
ﬁ %% 0o0000E: _sort \Emd sort{long *a) 3 H' 00005665 | Ox(
33 Tong t;
—ifl 34 int i, 1, k, gap;
& |32
36 00000070
B ll37 00000074 whﬂe( P> 0
38 0000007 s % 0; k<gap; k++){
39 [a]u]u]u]u]ufzu] for( i=k+gap; i<10;
40 0000008 for(j=i
41 00000098 f(a? ﬁ)>ail_|
[« | 457 4 |
| Break = Step Mormal End | [ [NUM i

Figure 2.36 Source Window (Step Ou+> Step In)
» The value ofmax displayed in th&Vatch window is modified to the maximum data value.

Executing [Step Over]: The[Step Over] command executes a function call as a single step and
stops at the next statement in the main program.

« To demonstratgStep Over] command, execute two steps to reactctiange function
statement.
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;}\ Hitachi Dabogaing lnferface - Sort - 5H-1 Simulator

-Eile Edit iew Bun Memory Setup Window Help |
P EREE |ty [HRAE-RPRaD ||? |
FEN S DA BEE.FER | [NE08 2 @A N

? M Sort.c M=l &3 e EE
Name Walue
Line |A reszs |BP |Labe Source -
(|21 00000038 @ sort(a); Ay h Gs00003td4
& ll22  ooooo0040 min = a[0]; [0] H[00000000 { Ox(
23 ooooooad max = a[9]; [1] H 00000daa { OxC
A z [2] H'000020da { Oxt
0|28 Gooo00a i [3] 100002704 { Ox
26 00000050 TR [4] H 0000252 { Ox(
(= z [5] H'00003ead { Ox(
27 00000058 min a[9] \
= _ [6] H'0000421F { Ox(
b 28 0oo000s: max = al0]; ,
s 3] 000sne | o
. - b
ﬁ %% 0o0000E: _sort \Emd sort{long *a) 3 H' 00000000 | Ox(
33 Tong t;
= %451 int 1, 3, k, gap;
& 36 00000070
B ll37 0ooooo74 whﬂe( P> 0
38 0000007 s % 0; kegap; k++){
39 00000080 for( i=k+gap; i<10;
40 0000008 for‘(J 9 E
41 00000098 f(a? ﬁ)>ail_|
[« | & 4 |
|Break = Step Mormal End | [ [NUM i

Figure 2.37 Source Window (Before Step Over Execution)
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» To step through all statements in tfenge function at a time, choog8tep Over]
command from théRun] menu, or click th¢Step Over] button in the toolbar.

T

Figure 2.38 Step Over Button

;}\ Hitachi Dabogaing lnferface - Sort - 5H-1 Simulator

T File Edit Wiew Bun Memory Setup Window Help |
L gmE Ry eany [FEREELPREaD |2
FERE S IR RE.FEE (2l 2 @A H
= M Sorkc M=l 3 EE
% Line [Address |BP [Labe Source N il 3e00003fd4
#@il[21 00000033 @ sort(a); 20 =1 ,0x60003 ; ol
fa 00000040 min = aEg% [1] H'000053dec { Ox(
i R [2] H'00004d1ld { 0x(
00000048 min = o .
00000050 change (a) [4] H 00003ead { Ox
2 00000058 min = ala]; (5] H00002f5a { OxC
: 0000005 = a[0]: [6] H'00002704 1 OxI
"3‘ 000000E0 y T A [7] H'000020da { 0xC
), [B] H'00000daa { Ox(
e 0000006C _sort void sort(long *a) mggj 3.88888888 % 8§E
on t
B Tong
— int i, 1, k, gap;
= 36 00000070
B3z oooooor4 whﬂe( Pz
38 0000007 s % 0; k<gap, b+ {
39 00000080 for( i=k+gap; i<10;
40 0000008 for‘(J 9
41 00000098 f(a? ﬁ)>ail_|
ENR a7 4 ]
|Break = Step Mormal End | [ [NUM i

Figure 2.39 Source Window (Step Over)

When the last statement of ttlgange function is executed, the data of variatdé, ‘which is
displayed in th&Vatch window, is sorted in descending order.

2.1.18 Displaying Local Variables

You can display local variables in a function usingltbeals window. For example, we will
examine the local variables in thwin function, which declares five local variablesj , i ,
min , andmax.

* Open theLocals window by choosinglLocals] from the[View] menu.

Initially, the Locals window is empty because local variables have not yet been declared.
* ChoosdStep In] from the[Run] menu to execute a single step.

The Locals window will now show the local variables and their values.
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-~ Locals El Ni=] E3
Mame Walue
+a ={ 0xQ0003Fd4 1 {long[1l0])
] D'8410 [ 0Ox00003fd0 {long)
I D'10 { 0x00003fFcc T (int)
min D'0 { Ox00003Fc8 1 (int)
max D'0 { Ox00003fcd b (int)

Figure 2.40 Locals Window

« Double-click the + symbol in front of arran™ in the Locals window to show the individual
elements of arrayd”.

» Refer to the elements of arrag™before and after the execution of the sort function, and
confirm that random data is sorted in ascending or descending order.

2.1.19 Reviewing the Performance Analysis
You can see the performance analysis results of functions Retfiermance Analysiswindow.

* ChoosdPerformance Analysis]from the[View] menu.

Performance Analysis =1 =]

| Index|Function Cyicle|Count|%  |[Histogram
Ml =crt(long®) 3750 1 G0 #adE

Figure 2.41 Performance Analysis Window (Viewing)

In this window, Cycle] shows the total number of execution cycles required for the sort
function, and §6] shows the ratio of execution cycle count required for the function to the
execution cycle count required for the whole program.

The Performance Analysiswindow allows you to enable and disable the performance
analysis, define new functions for performance analysis, and delete functions.

e Close thePerformance Analysiswindow.
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2.1.20 Saving the Session

Before exiting, it is a good practice to save your session, so that you can resume with the san
conditions in your next debugging session.

* ChoosdSave Sessionfrom the[File] menu.
e ChoosdExit] from the[File] menu to exit from the HDI.
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