To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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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.
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Keep safety first in your circuit designs!

. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and

more reliable, but there is always 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

. These materials are intended as a reference to assist our customers in the selection of the Renesas

Technology Corp. 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 Corp. or
a third party.

. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-

party's rights, 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 Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. 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 Corp. 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 Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data,

diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or

system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. 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 Corp. 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 Corp. for further details on these materials or the products

contained therein.







IMPORTANT INFORMATION
READ FIRST

* READ this user's manual before using this emulator product.

* KEEP the user's manual handy for future reference.

Do not attempt to use the emulator product until you fully understand its mechanism.

Emulator Product:

Throughout this document, the term "emulator product” shall be defined as the following
products produced only by Renesas Technology Corp. excluding all subsidiary products.
e Emulator
e User system interface cable

The user system or a host computer is not included in this definition.

Purpose of the Emulator Product:

This emulator product is a software and hardware development tool for systems employing the
Renesas microcomputer. This emulator product must only be used for the above purpose.

Limited Applications:

This emulator product is not authorized for use in MEDICAL, atomic energy, aeronautical or
space technology applications without consent of the appropriate officer of a Renesas sales
company. Such use includes, but is not limited to, use in life support systems. Buyers of this
emulator product must notify the relevant Renesas sales offices before planning to use the product
in such applications.

Improvement Policy:

Renesas Technology Corp. (including its subsidiaries, hereafter collectively referred to as
Renesas) pursues a policy of continuing improvement in design, performance, and safety of the
emulator product. Renesas reserves the right to change, wholly or partially, the specifications,
design, user's manual, and other documentation at any time without notice.

Target User of the Emulator Product:

This emulator product should only be used by those who have carefully read and thoroughly
understood the information and restrictions contained in the user's manual. Do not attempt to use
the emulator product until you fully understand its mechanism.

It is highly recommended that first-time users be instructed by users that are well versed in the
operation of the emulator product.
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LIMITED WARRANTY

Renesas warrants its emulator products to be manufactured in
accordance with published specifications and free from defects in
material and/or workmanship. Renesas, at its option, will replace any
emulator products returned intact to the factory, transportation charges
prepaid, which Renesas, upon inspection, shall determine to be defective
in material and/or workmanship. The foregoing shall constitute the sole
remedy for any breach of Renesas’ warranty. See the Renesas warranty
booklet for details on the warranty period. This warranty extends only
to you, the original Purchaser. It is not transferable to anyone who
subsequently purchases the emulator product from you. Renesas is not
liable for any claim made by a third party or made by you for a third

party.
DISCLAIMER

RENESAS MAKES NO WARRANTIES, EITHER EXPRESS OR
IMPLIED, ORAL OR WRITTEN, EXCEPT AS PROVIDED
HEREIN, INCLUDING WITHOUT LIMITATION THEREOF,
WARRANTIES AS TO MARKETABILITY, MERCHANTABILITY,
FITNESS FOR ANY PARTICULAR PURPOSE OR USE, OR
AGAINST INFRINGEMENT OF ANY PATENT. IN NO EVENT
SHALL RENESAS BE LIABLE FOR ANY DIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES OF ANY NATURE, OR
LOSSES OR EXPENSES RESULTING FROM ANY DEFECTIVE
EMULATOR PRODUCT, THE USE OF ANY EMULATOR
PRODUCT, OR ITS DOCUMENTATION, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES. EXCEPT AS
EXPRESSLY STATED OTHERWISE IN THIS WARRANTY,

THIS EMULATOR PRODUCT IS SOLD "AS IS ", AND YOU
MUST ASSUME ALL RISK FOR THE USE AND RESULTS
OBTAINED FROM THE EMULATOR PRODUCT.

RENESAS




State Law:

Some states do not allow the exclusion or limitation of implied warranties or liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to you.
This warranty gives you specific legal rights, and you may have other rights which may vary from
state to state.

The Warranty is Void in the Following Cases:

Renesas shall have no liability or legal responsibility for any problems caused by misuse,
abuse, misapplication, neglect, improper handling, installation, repair or modifications of the
emulator product without Renesas’ prior written consent or any problems caused by the user
system.

All Rights Reserved:

This user's manual and emulator product are copyrighted and all rights are reserved by
Renesas. No part of this user's manual, all or part, may be reproduced or duplicated in any form,
in hard-copy or machine-readable form, by any means available without Renesas’ prior written
consent.

Other Important Things to Keep in Mind:

1. Circuitry and other examples described herein are meant merely to indicate the characteristics
and performance of Renesas’ semiconductor products. Renesas assumes no responsibility for
any intellectual property claims or other problems that may result from applications based on
the examples described herein.

2. No license is granted by implication or otherwise under any patents or other rights of any third
party or Renesas.
Figures:

Some figures in this user's manual may show items different from your actual system.

Device names:

Sections 1 to 6 of the Debugger Part in this user’s manual use SHxxxx as an example of the
device names.
Limited Anticipation of Danger:

Renesas cannot anticipate every possible circumstance that might involve a potential hazard.
The warnings in this user's manual and on the emulator product are therefore not all inclusive.
Therefore, you must use the emulator product safely at your own risk.

1T
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SAFETY PAGE
READ FIRST

* READ this user's manual before using this emulator product.

¢ KEEP the user's manual handy for future reference.

Do not attempt to use the emulator product until you fully understand its mechanism.

DEFINITION OF SIGNAL WORDS

A This is the safety alert symbol. It is used to alert you to potential
personal
injury hazards. Obey all safety messages that follow this symbol to avoid

A DANGER DANGER indicates an imminently hazardous situation which, if not

avoided, will result in death or serious injury.

|A WARNING| WARNING indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

[A CAUTION]

CAUTION indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury.

| CAUTION |

CAUTION used without the safety alert symbol indicates a
potentially hazardous situation which, if not avoided, may result
in property damage.

NOTE emphasizes essential information.

RENESAS



A WARNING

Observe the precautions listed below. Failure to do so
will result in a FIRE HAZARD and will damage the user
system and the emulator product or will result in
PERSONAL INJURY. The USER PROGRAM will be
LOST.

1. Do not repair or remodel the emulator product by
yourself for electric shock prevention and quality
assurance.

2. Always switch OFF the host computer and user system
before connecting or disconnecting any CABLES or
PARTS.

3. Connect the connectors in the user system and in the
user interface cable by confirming the correct direction.

RENESAS




Warnings on Emulator Usage

Be sure to read and understand the warnings below before using this emulator. Note that these are
the main warnings, not the complete list.

A WARNING

Always switch OFF the host computer and user system
before connecting or disconnecting any CABLES or PARTS.

Failure to do so will result in a FIRE HAZARD and will
damage the user system and the emulator product or will
result in PERSONAL INJURY. The USER PROGRAM will be
LOST.

CAUTION

Place the host computer and user system so that no
cable is bent or twisted. A bent or twisted cable will impose
stress on the user interface leading to connection or contact
failure.

Make sure that the host computer and the user system
are placed in a secure position so that they do not move
during use nor impose stress on the user interface.

VI
RENESAS



High-performance Embedded Workshop User’'s Manual

Introduction

The High-performance Embedded Workshop (HEW) is a powerful development environment for
embedded applications targeted at Renesas microcontrollers. The main features are:

e A configurable build engine that allows you to set-up compiler, assembler and linker options
via an easy to use interface.

e An integrated text editor with user customizable syntax coloring to improve code readability.
¢ A configurable environment to run your own tools.
e An integrated debugger which allows you to build and debug in the same application.

e Version control support.

The High-performance Embedded Workshop has been designed with two key aims; firstly to
provide you, the user, with a set of powerful development tools and, secondly, to unify and present
them in a way that is easy to use.

RENESAS



High-performance Embedded Workshop User's Manual

About This Manual

This manual is comprised of three parts: HEW part, Debugger Part, and appendix.

HEW Part: Information on the basic “look and feel” of the HEW and customizing
the HEW environment, and detail of the HEW’s build function.
Debugger Part: Emulator Functions, Preparation before Use, Preparations for

Debugging, Debugging, and Tutorial.

Appendix: Troubleshooting, Regular Expressions, Placeholders, 1/0 File Format,
Symbol File Format, Menus, Command-Line Functions, Notes on
HEW, and Diagnostic Test Procedure.

This manual does not intend to explain how to write C/C++ or assembly language programs, how
to use any particular operating system or how best to tailor code for the individual devices. These
issues are left to the respective manuals.

Microsoft® and Windows® are registered trademarks of Microsoft Corporation.
Visual SourceSafe is a trademark of Microsoft Corporation.
IBM is a registered trademark of International Business Machines Corporation.

All brand or product names used in this manual are trademarks or registered trademarks of their
respective companies or organizations.

Document Conventions
This manual uses the following typographic conventions:

Table 1 Typographic Conventions

Convention Meaning
[Menu->Menu Option] Bold text with ‘->’ is used to indicate menu options
(for example, [File->Save As...]).
FILENAME.C Uppercase names are used to indicate filenames.
“enter this string” Used to indicate text that must be entered (excluding the “” quotes).
Key + Key Used to indicate required key presses. For example, CTRL+N means

press the CTRL key and then, whilst holding the CTRL key down,
press the N key.

) When this symbol is used, it is always located in the left hand margin.
It indicates that the text to its immediate right is describing “how to”

(The “how to” symbol) g
do something.
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1. Overview

This chapter describes the fundamental concepts of the High-performance Embedded Workshop.
It is intended to give users who are new to Windows® extra help, filling in the details that are
required by later chapters.

1.1 Workspaces, Projects and Files

Just as a word processor allows you to create and modify documents, the High-performance
Embedded Workshop allows you to create and modify workspaces. A workspace can be thought

of as a container of projects and, similarly, a project can be though of as a container of project files.
Thus, each workspace contains one or more projects and each project contains one or more files.

Figure 1.1 illustrates this graphically.

PROJECT

C

PROJECT

PROJECT

WORKSPACE

Figure 1.1: Workspaces, Projects and Files

Workspaces allow you to group related projects together. For example, you may have an
application that needs to be built for different processors or you may be developing an application
and library at the same time. Projects can also be linked hierarchically within a workspace, which
means that when one project is built all of its “child” projects are built first.

However, workspaces on their own are not very useful, we need to add a project to a workspace
and then add files to that project before we can actually do anything.
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1.2 The Main Window

The HEW main window appears as shown in figure 1.2.

demo - High-performance Embedded Workshop - [resetprg.c]

2+ File Edit Yiew Projsct Options Build Took ‘window Help -|ﬁ'|£|
SR A s R — Y e —
BFEEB s reay ||[tansbs  FxRE|EEESSLE|[aE]E
| ]
mm— ‘Eoid PowerON_Reset_PCiwoid) =
E‘@ demo =et_vhr( (void *)(INT_Vectors — INT_OFFSET)):
=} a Aszembly source file _INITSCT():
I stacksch sro
3 C source fie Ao _CALL INIT(). #+ FRemove the comment when vou uss
dbsctc 7 _INIT_IOLIB(}; ## U=ze SIH I/0
7 errno=0: <7 Remove the comment when you use
s/ srandil). /7 Remove the comment when you uss
s+  _=1lptr=HULL: <7 Remove the comment when vou use
7  HardwareSetup(); #7 Use Hardware Setup
=423 Dependencies set_cr(SE_Init);
H sbrk.h X
5] vecth nain(]:
< _CLOSEALLL) <7 Uze SIM 1.0
L A4 _CALL_EHD() . <+ Remove the comment when you uss
Projects I MNavigation | 4 »
=
|
Build 4 Debug A, Find in Files A ¥ersion Cantral
Fieady |Readwite  [14/88 ] [INS G

Figure 1.2: HEW Main Window

There are three main windows; the workspace window, the editor window and the output window.
The workspace window shows the projects and files which are currently in the workspace, the
editor window provides file viewing and editing facilities and the output window shows the results
of a various processes (e.g. build, version control commands and so on).
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1.2.1 The Title Bar

The title bar displays the name of the currently open workspace, project and file. It also contains
the standard minimize, maximize and close buttons. Click the minimize button to minimize the
HEW on the windows start bar. Click the maximize button to force HEW to fill the screen. Click
the close button to close the HEW (this has the same effect as selecting [File->Exit] or pressing
ALT+F4).

1.2.2 The Menu Bar

The menu bar contains nine menus: File, Edit, View, Project, Options, Build, Tools, Window and
Help. All of the menu options are grouped logically under these headings. For instance, if you
wanted to open a file then the file menu is where you will find the right menu option, if you
wanted to set-up a tool then the tools menu is the correct selection. The following sections will
cover the functions of the various menu options, as they become relevant. However, at this stage,
it is worth taking a few moments to familiarize yourself with the options that each menu provides.

1.2.3 The Toolbars

The toolbars provide a shortcut to the options, which you will use the most often. There are eight
default toolbars: Bookmarks, Debug, Debug Run, Editor, Search, Standard, Templates, and
Version Control (as shown in figure 1.3 to 1.10). Toolbars can be created, modified and removed
via the [Tools->Customize...] menu option (see chapter 6, “Customizing the Environment”, for
further information).

Mext Bookmark  Previous Bookmark

Toeele Bookmark Glear All Bookmarks

mao

Figure 1.3: Bookmarks Toolbar

Toeele Breakpoint Command Line
Enable/Dizable Breakpoint
View Dizazzembly
| Radix
|
el 6 W E 2

Figure 1.4: Debug Toolbar
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Reset GPU Step Owver

Go to Cursor Step Qut
Reset Go Set PG to Cursor
Glo ‘ Stlep Halt ‘
|

ETELEREL & B D .

Figure 1.5: Debug Run Toolbar

MHew File Print Find Toegle Bookmark
Open File Cut Find in File
Save File opy Match Braces
\ \ Savel &l Paste

Inzert Template
|

NEEg g see(mm 0T

Figure 1.6: Editor Toolbar

Find in File= Find Mext
Search String Find ‘ Find Previous
| | |
Eﬂlstring j R ‘

Figure 1.7: Search Toolbar

Build Build Al

FJuiIc;i| File ‘ ‘ ?tnp

Current Congifuration Current Session Launch Slave Hew  view Workspace

Launch Debuger View Output

Y

|
2| Hre @5

Figure 1.8: Standard Toolbar
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Template Selection
Define Template Inzert Template

‘*f ITempIateD j "L_:" ‘

Figure 1.9: Templates Toolbar

fdd File(z) Check Out Fileiz)

Remave File (s} Gheck In File (sl
\Get File (e} / STUW Status
|
B & S8 @

Figure 1.10: Version Control Toolbar

When the Standard toolbar or a toolbar is docked, it has a control bar as shown in figure 1.11 (i). If
you want to move the docked Standard toolbar, click and drag its control bar to the new location.
Figure 1.11 (i) shows the Standard toolbar when it is docked and figure 1.11 (ii) shows the
Standard toolbar when it is floating.

i H@@\Iaebug j|?t\EE.lE|

"

B4 % |[Dsbug Hoalm B

Figure 1.11: Standard Toolbar, Docked and Floating

2 To dock the menu bar or a toolbar:
1. Double-click on the title bar of a floating menu bar or toolbar.
or:

2. Drag the title bar of a floating menu bar or toolbar and draw it toward an edge of a docked
window, menu bar, toolbar or the HEW main frame, on whose edge you would like to dock
the window, until the shape of the floating bar changes.
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2 To float the menu bar or a toolbar:
1. Double-click on the control bar of a docked menu bar or toolbar.
or:

2. Drag the control bar of a docked menu bar or toolbar and draw it away from the edge of the
HEW main frame and from an edge of the other docked windows, menu bar or toolbar.

124 The Workspace Window

The “Workspace” window when the HEW is launched only has a single pane. This is the
“Projects” tab. If a workspace is opened then the workspace window displays two default tabs.
The “Projects” tab shows the current workspace, projects and files (figure 1.12). You can quickly
open any project file or dependent file by double clicking on its corresponding icon.

E@ demo

E@ Projectl
Ea Project Files
P cl.sre

main.c

=h_hwecfe.c

& sh_intw.src
Ea pendencies
filalh

fil=2h

Lo o) 5 g )

Mavigation fab

Projects tab ———

| @ Projecis l @] Mavigation I

Figure 1.12: Workspace Window Projects Tab

The “Navigation” tab provides jumps to various textual constructs within your project’s files.
What is actually displayed within the navigation tab depends upon what components are currently
installed. Figure 1.13 shows ANSI C functions. See chapter 2, “Build Basics”, for more
information on the “Workspace” window.
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----- L | _an[]
----- “] hw_initialize])
..... @] Ic.g_errur[w'DFED )

----- “] SCI0LISR_R=I)
---- & SCIOISR_TEI]
----- ] SCI0ISR_TXI
---- & SCI_ClearBuffers()
---- &) SCI_GetBlockl)

----- & 50 GetF!ME!uESIZE[]
@pmjgds QNavlgahnn I

Figure 1.13: Workspace Window Navigation Tab

2 To allow the “Workspace” window or the “Output” window docking:
Click the right mouse button anywhere inside the “Workspace” window or the “Output”
window. Then a pop-up menu will be displayed. If [Allow Docking] is checked, docking is
allowed; otherwise, docking is not allowed. Select [Allow Docking] to check or uncheck it.

When [Allow Docking] is checked, you can dock a window, a toolbar or a menu bar to the edge of
the HEW main window or to the edge of another docked window. Also if [Allow Docking] is
checked, you can float them “above” the other HEW windows or outside the HEW main window.
Figure 1.14 (i) shows a docked “Workspace” window, and figure 1.14 (ii) shows a floating
“Workspace” window.

=l e
El@ dema
= @ Projectl E‘@ demo

=2 a Praject Files E"@ PfﬂjEG_ﬂ _
cl.src Ea Praoject Files

main.c

sh_hwetge

sh_intv.src

i sh_hwefec
E =h_intw.src

MHavigation tab -
Projects tah —— 1=
N . — roje avigation
Projects | =1 Mavigati
; Elprojects | = Naviyaion i

Figure 1.14: Workspace Window, Docked and Floating
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When the “Workspace” window or the “Output” window is docked, it has a control bar as shown
in figure 1.15. If you want to move a docked window, click and drag its control bar to the new
location.

'Close' butten

34|

Figure 1.15: Control Bar of Docking Window

2 To dock the “Workspace” window or the “Output” window:

[Allow Docking] must be checked on the pop-up menu of the window to dock the
“Workspace” window or the “Output” window. (The pop-up menu will be displayed when you
click the right mouse button anywhere inside the window.) Then you have two ways to dock
the window.

1. Double-click on the control bar of a floating window.
or:

2. Drag the title bar of a floating window and draw it toward an edge of a docked window,
menu bar or toolbar, or the HEW main frame, on whose edge you would like to dock the
window, until the shape of the floating window changes.

10
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2 To float the “Workspace” window or the “Output” window:

[Allow Docking] must be checked on the pop-up menu of the window to float the
“Workspace” window or the “Output” window. (The pop-up menu will be displayed when you
click the right mouse button anywhere inside the window.) Then you have two ways to float
the window.

1. Double-click on the control bar of a docking window.
or:

2. Drag the control bar of a docked window and draw it away from the edge of the HEW main
frame and from an edge of the other docked windows, menu bar or toolbar.

2 To hide the “Workspace” window or the “Output” window:

Click on the close button, which is located in the top right corner of the window. Or push the
right mouse button anywhere inside a floating window and select [Hide] on the pop-up menu.

2 To display the “Workspace” window or the “Output” window:
Select [View->Workspace] or [View->Output], respectively.

11
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1.2.5 The Editor Window

The editor window is where you will work with the files of your project. The HEW allows you to
have many files open at one time, to switch between them, to arrange them and to edit them in
whichever order you want to. By default, the editor window is displayed in a notebook style,
where each text file has a separate tab (as shown in figure 1.16).

The editor contains a gutter on the left-hand side of the window. The gutter in HEW can be
configured to contain many columns. Each column can refer to a different component’s capability.
In figure 1.16 the editor is displayed with the debugger address column and the standard column.
The standard column allows the user to configure the position of bookmarks and software
breakpoints quickly and easily.

| T [ [ [ [ [ [ [ [TT] —
fik wy =
f# FILE tsbrk.c #
4 DATE cThu, dug 16, 2001 ®f
J#  DESCRIPTION :Program of shrk #
S CPU TYPE EHRO2O ET
S f
ﬁ* Thiz file iz zenerated by Hitachi Project Generator (Mer.2.1). *ﬁ
Bl #
FET T # # # # # # # XY

finclude <stddef.h>
finclude <stdia.h>
finclude “sbrk.h”

extern char #%_slptr:
extern void srand{unzizned int); —

static wnion {

long  dummy S Dummy for 4-byte boundary L
char heap[HEAFSIZE]; /# Declaration of the area manazed &/
f by sbrk #/

theap_area 3

static char #brk={char #)kheap_area;/# End address of area assizned &

FET LT # # # # # # # EETET
KN
Ll b

<F resetprec | i dbsctc < shrkc

Figure 1.16: Editor Window

The editor window can be customized via the “Format Views” dialog box, which can be invoked
via the [Tools->Format Views...] menu option. This dialog allows you to configure fonts, colors,
tabs and so on for the editor window. It also allows the user to change the look of other views,
which have been installed by HEW. If you would prefer to use your favorite editor rather than the
HEW internal editor then specify your alternative in the “Options” dialog box, which can be

12
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invoked via the [Tools->Option...] menu option. For further details on how to use and configure
the editor, refer to chapter 4, “Using the Editor”.

1.2.6 The Output Window

The “Output” window by default has four tabs on display. The “Build” tab shows the output from
any build process (e.g. compiler, assembler and so on). If an error is encountered in a source file
then the error will be displayed in the build tab along with the source file name and line number.
To quickly locate a problem, double click on the error to jump to the source file and line.

[SES

|45, Build £ Debug }, Find in Files  Version Control

Figure 1.17: Output Window

The “Debug” tab shows the output from any debugger process. Any debug component that needs
to display information will send its output to this window.

The “Find in Files” tab displays the results of the last “Find in Files” action. To activate find in
files, select the [Edit->Find in Files...] menu option, the toolbar button. For further details on
how to use find in files, refer to chapter 4, “Using the Editor”.

The “Version Control” tab displays the results of version control actions. The tab is only displayed
if a version control system is in use. For further details on version control, refer to chapter 7,
“Version Control”.

13

RENESAS




High-performance Embedded Workshop User Manual

1.2.7 The Status Bar

The status bar displays information as to the current state of the HEW. Figure 1.18 shows the

seven sections of the status bar.

Displays HEW status messages.

Read only status Line number. Column number.
Ingerion Mode,
|
Ready [Read-write [214 1 [nS | 2

Caps lock. Num lock

Figure 1.18: Status Bar
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1.3 The Help System

The help menu is the rightmost menu on the HEW menu bar. It contains the menu option
“Contents” which, when selected, takes you to the main HEW help window.

To obtain help on specific dialogs click on the context sensitive help button, which is located in
the top right-hand corner of each dialog box (as shown in figure 1.19).

E
Contestt sensitive help butten

Cancel button

Figure 1.19: Help Button

When this is clicked, the mouse pointer will change to a pointer with a question mark above it.
Whilst the mouse pointer is in this state, click on the part of the dialog box that you require
assistance on.

Alternatively, select the control that you require help for and then press the F1 key.

RENESAS
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1.4 Launching the HEW

To run the HEW, open the “Start” menu of Windows®, select “Programs”, select “High-
performance Embedded Workshop” and then select the shortcut of the “High-performance
Embedded Workshop 2”. By default, the “Welcome!” dialog box shown in figure 1.20 will be
displayed.

Welcome! K E3
— O ptiors:
-h ¥ Create a new project workspace
Cancel |
™ Open arecent project workspace: Adrinistration. . |
E% IE:\Hew\dema\demD.hws j
=

g " Browse to anather project workspace

Figure 1.20: Welcome! Dialog

To create a new workspace, select “Create a new project workspace”, and click “OK”. To open
one of recent project workspaces, select “Open a recent project workspace”, select a workspace
from the drop-down list, and click “OK”. The recent project workspace list displays the same
information as that seen in the workspace most recently used file list. This list appears on the file
menu. To open a workspace by specifying a workspace file (HWS file), select “Browse to
another project workspace”, and click “OK”. To register a tool to or unregister a tool from the
HEW, click the “Administration...” button (see chapter 5, “Tool Administration” for details).
Click the “Cancel” button to use the HEW without opening a workspace.

1.5 Exiting the HEW

The HEW can be exited by selecting [File->Exit], pressing ALT+F4 or by selecting the close
option from the system menu. (To open the system menu, click the icon at the upper-left corner of
the HEW title bar.) If a workspace is open then the same workspace closedown procedure is
followed as described in the previous section.

16
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1.6 Component System Overview

The HEW allows the user to extend the HEW functionality by adding additional components to
the system. This is achieved by registering the component in the Tools Administration dialog box.
These components can add windows, menus and toolbars to the HEW system. Examples of the
components are the debugger and builder components of HEW. The debugger component adds all
of the menus and toolbars associated with the debugger and the builder component does the same
for the build functionality. The components you have registered in the system will modify the
look and feel of HEW. In some cases you may not have some of the menus which you can see in
this manual. For instance if the debugger component is not installed you will not have the
“Debug” menu in the HEW main window.

17
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2. Build Basics

This chapter explains the general functions of the HEW whilst the more advanced features can be
found in chapter 3, “Advanced Build Features”.

2.1 The Build Process

The typical build process is outlined in figure 2.1. This may not be the exact build process, which
your installation of HEW will use as it depends upon the tools that were provided with your
installation of HEW (e.g. you may not have a compiler for instance). In any case, the principles
are the same - each step or phase of the build takes a set of project files and then builds them, if all
succeeds then the next step or phase is executed.

COMPILER

Source Files

ﬂ—> ASSEMBLER
:4_1

—‘ Assembler

7 /Qource Files

Project
j LINKER Object
Files

Library

Files ‘
]

Load
Module

Figure 2.1: Typical Build Process

In the example shown in figure 2.1 the compiler is the first phase, the assembler is the second
phase and the linker is the third and final phase. During the compiler phase, the C source files
from the project are compiled in turn, during the assembler phase, the assembler source files are

19
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assembled in turn. During the linker phase all library files and output files from the compiler and
assembler phases are linked together to produce the load module. This module can then be
downloaded and used by the debugger functionality in HEW.

The build process can be customized in several ways. For instance, you can add your own phase,
disable a phase, delete phases and so forth. These advanced build issues are left to chapter 3,
“Advanced Build Features”. In this chapter, only the general principles and basic features will be
detailed.

20
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2.2 Project Files

In order for the HEW to be able to build your application, you must first tell it, which files should
be in the project, and how each file should be built (figure 2.2).

il

Add Project Files

Remove Project Files

Debug:
Optimize:
List File:

ON
OFF
YES

Debug:
Optimize:
List File:

OFF
OFF
YES

Debug:
Silent:
Map File:

ON
YES
YES

Set Compiler Options

Set Assembler Options

Set Linker options

Source Files

|
i

Assembler
Source Files

i

Library
Files

Figure 2.2: Editing a Project
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2.2.1 Adding Files to a Project

Before you can build your application you must first inform the High-performance Embedded
‘Workshop, which files it, is composed of.

2 To add a files to a project:

1. Select [Project->Add Files...], select [Add Files...] from the “Workspace” window’s pop-
up menu (see figure 2.3), or press INS when the “Workspace” window is selected.

Figure 2.3: Project Pop-up Menu

2. The “Add” dialog will be displayed.
3. Select the file(s), that you want to add and then click “Add”.

22
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There are a number of other ways to add new files to the project. These are described below:

e Clicking right button on an open file in the editor window displays a pop-up menu option
(figure 2.4). If the file is already in the project then the “Add File to Project” menu option is
disabled. Selecting the “Add File to Project” then adds the file to the current project.

Build File “dbsctc”

Cut Gt [+
Copy Cir [+
Pazte Citr [+4

Sl File e Braject

Eind.. Ctrl+F
Find In Files... F4
Replace Cirl+H
Goto Line Cir+G
Match Braces Citr [+
Baook marks »
Templatez »
Toeele Breakpoint ]

Erable/Dizatle Breakpoitt. GirlsFd

Figure 2.4: Editor Window Pop-up Menu

e Inthe HEW it is also possible to “Drag and Drop” files from Windows Explorer onto the
workspace window. These files will be automatically added to the project and are displayed
in the folder in which they were dragged to.

Note: 1f you add a file to a project when it is an unrecognized file type then it will still be added
to the project. Certain functions will be disabled with reference to this file. When this file is
double clicked in the workspace window instead of opening the file in the editor the open
operation is passed to Windows operating system. The default open operation is then carried out
as if the file was opened in Windows Explorer. To view the current defined extensions use the
“File Extensions” dialog (see the section on file extensions later in this chapter).

23
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2.2.2 Removing Files from a Project

Files can be individually removed from a project, selections of files can be removed or all files can
be removed.

2 To remove files from a project:
1. Select [Project->Remove Files...], or select [Remove Files...] from the “Projects” tab’s
pop-up menu in the Workspace window (see figure 2.5). The “Remove Project Files”
dialog will be displayed (figure 2.6).

Figure 2.5: Projects Tab Pop-up Menu
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Remove Project Files

Froject files:

]9

initzct.c [
intprg. src [c:
resetprg.arc [
shrk.c [c:
stacksct zrc [
vectbl zrc [c:

K I

HE3
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i

Figure 2.6

: Remove Project Files Dialog
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2. Select the file or files which you want to remove from the “Project files” list.

3. Click the “Remove” button to remove the selected files or click “Remove All” to remove
all project files.

4. Click “OK” to remove the files from the project.
2 To remove selected files from a project:

1. Select the files, which you want to remove, in the “Projects” tab of the “Workspace”
window. Multiple files can be selected by holding down the SHIFT or CTRL key.

2. Press the DEL key. The files will be removed.

26
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223 Excluding a Project File from Build

A file in a project can be individually excluded from build on a configuration by configuration
basis.

2 To exclude a file in a project from build:

1. Push the right mouse button on a file, which you want to be excluded from build, in the
“Projects” tab of the “Workspace” window.

2. Select [Exclude Build file ], where <file> is the selected file, from the pop-up menu
(figure 2.5). Then a red cross will be put on the file’s icon, and the file will be excluded
from build.

224 Including a Project File in Build
An excluded file can be included in the project again.

2 To include a file which has been excluded from build:
1. Push the right mouse button on a file, which has been excluded from build, on the
“Projects” tab of the “Workspace” window.
2. Select [Include Build file ], where <file> is the selected file, from the pop-up menu. Then
a red cross will be removed from the file’s icon, and the file will be included in build.

2.3 File Extensions and File Groups

The HEW can identity files by their extension. The system defines certain extensions depending
upon the tools, which are being used. For example, if you are using a compiler then the .c
extension will be in the “C source file” group and be used as input to the compiler phase (figure
2.1, Typical Build Process). Additionally, the HEW allows you to define your own extensions. For
example, if the project you are developing uses assembler source files the default extension may
be .src. If you would like to use a different extension instead of .src (e.g. .asm) then you can
define a new extension and request that the HEW treats it in the same way as a .src file.

27
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File extensions and file groups can be viewed and modified via the “File Extensions” dialog
(figure 2.7). This is invoked by selecting [Project->File Extensions...]. This dialog displays all of
the extensions and file groups, which are defined within the current workspace.

Extension | Group - Ok I

D *.abs Absalute file

*.inc Aszambly include file Cancel |

B Lssambly list file

*.src Aszzembly source file add.

#h G header file R |
Bemove

EEAE  list file =

*.c & source file Open with..

*.hpp C++ haader file

*.Ipp Cot+ list fila

D*.cpu CPU information file

Eiac.w.-. B e e e | e e ﬁl.:..I _Iﬂ
4 »

Figure 2.7: File Extensions Dialog

The “File Extensions” list shown in figure 2.7 is divided into two columns. On the left are the file
extensions themselves, whilst on the right are the file groups. Many file extensions can belong to
the same group. For example, assembler source files may have several extensions in a single
project (e.g. .src, .asm, .mar etc) as shown in figure 2.8.

Assembler source files C source files Library files

Figure 2.8: File Extensions and Groups

When creating a new extension you should consider whether the extension belongs to a group,
which is already defined, or whether you need to create a new file group. If you are adding a
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completely new type of file then you will want to create a new file group. This process is
described below.

RENESAS
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2 To create a new file extension in a new file group:

30

1.

Select [Project->File Extensions...] from the menu bar. The “File Extensions” dialog will
be displayed (figure 2.7).

2. Click the “Add...” button. The “Add File Extension” dialog will be displayed (figure 2.9).

Enter the extension, which you want to define into the “File extension” field. It is not
necessary to type the period ( . ) character. The drop list contains all extensions that are
undefined in the current project. Selecting one of these extensions will add the text to the
file extension field automatically.
Select the “Extension belongs to a new group” option and enter a description, which
defines this new file group.
At this stage it is possible to change the associated application. There are four available
choices in the “Open” with drop list. These are listed below:

e Editor
e None
e Other

e Windows default

If the editor is selected, the open file function in the workspace window causes the file to
be opened in the HEW editor. If none is selected then the open operation is disabled when
the open file function is attempted. Selecting “Other” allows you to configure an another
tool for the open file operation. See “To associate an application with a file group” for
more details. If the “Windows default” option is selected then the open file function in the
workspace window passes the open file to the Windows operating system. This then
selects the default behavior for this file extension as defined in Windows Explorer.

Click “OK” to add the extension to the “File Extensions” list.
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Absolute file |

Windows default |—

Figure 2.9: Add File Extension Dialog (New Group)

If you want to create a new extension because your project uses a different extension from those
accepted by the HEW. For example, a phase might by default use the extension .asm but the
HEW only recognizes .src. Then you need to create a new extension and add it to an existing file
group. This process is described below.
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2 To create a new file extension in an existing file group:

1.

Select [Project->File Extensions...] from the menu bar. The “File Extensions” dialog will

be displayed (figure 2.7).

file extension field automatically.

Select the “Extension belongs to an existing group” option and select which group you

would like to add this new extension.

2. Click the “Add...” button. The “Add File Extension” dialog will be displayed (figure 2.10).
Enter the extension, which you want to define into the “File extension” field. It is not
necessary to type the period ( . ) character. The drop list contains all extensions that are
undefined in the current project. Selecting one of these extensions will add the text to the

Click “OK” to add the extension to the “File Extensions” list.

—File groug:

& Extension belongs to an existing group

IAssemny source file

" Extension belongs to & new groum

—Associated application:

Open “Assembly source file”
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Figure 2.10: Add File Extension Dialog (Existing Group)
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In addition to opening a file with the editor, the “File Extensions” dialog allows you to associate
any application with any file group so that when you double click on a file in the “Projects” tab of
the “Workspace” then the appropriate application is launched with the file. Figure 2.11 shows the
association between a word processor and the extension .DOC.

Extension Group - I o4 I
*Ipp CH+ list fila

Text editor —‘@ *.cpp G4 zource file Cancel |
D*.cpu CPU information file

Word processel ——EWF * doc Documents .
*.exp Expanded assembly source file Flemowe |
Librarian @*.Iib Library fil= =
EET Library list file ———
*.sct Library section list filz
*.map Linkage map filz
*.fsy Lirkage symbal file
Mo applization —— 7 *.obj Ohject file

B Dvarwnmassad & saivna fils i
q il

Figure 2.11: File Groups and Applications

2 To associate an application with a file group:
1. Select the file group to be associated from the “File Extensions” dialog (figure 2.11).

2. Click the “Open with...” button. The “Modify File Extension” dialog will be displayed
(figure 2.12).
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Group:

Linkage map file

i

Cancel

—Associated application:

Open “Linkage map file” with:

MNone j

Edlitor

Other
Windows default hoclify.

BEemeve

Figure 2.12: Modify File Extension Dialog

3. Select “None” to remove any association, select “Editor” to open this type of file in the
internal/external editor or select “Other” if you want to open this type of file with a specific
application. If you select “Other” then you can select from any previously defined

application from the drop-down list or specify a new application.

4. Click “Add...” to define a new application. The “Add Application” dialog will be

displayed (figure 2.13).

Add Application EE |
Mame:
I Cancel |

LCommand [excluding parameters]:

I Ll Browse. .. |

Pararneters:

! i3

nitial directary:

|
I Ll Browsze. . |

Figure 2.13: Add Application Dialog
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5. Enter the name of the tool into the “Name” field. Enter the full path to the tool in the
“Command” field (do not include any parameters). Enter the parameters that are required to
open a file in the “Parameters” field. Be sure to use the $(FULLFILE) placeholder to
specify the location file (see appendix C, “Placeholders”, for more information on
placeholders and their uses). Enter the initial directory, in which you would like the
application to run, into the “Initial directory” field. Click “OK” to create the application.

6. Click “Modify...” to modify an application. The “Modify Application” dialog will be
displayed. This dialog is the same as the “Add Application” dialog described above except
that the “Name” field is read only. Modify the settings as desired and then click “OK”.

7. Click “OK” to set the application for the selected file group.
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24 Specifying How to Build a File

Once you have added the necessary files to the project the next step is to instruct the HEW on how
to build each file. To do this, you will need to select a menu option from the “Options” menu. The
contents of this menu depend upon which tools you are using. For example, if you are using a
compiler, assembler and linker then there will be three menu options, each one referring to one of
the tools.

2 To set options for a build phase:
1. Select the options menu and find the phase whose options you would like to modify. Select
this option.
2. A dialog will be invoked which allows you to specify the options.
3. After making your selections, click “OK” to set them.

To obtain further information, use the context sensitive help button or select the area in which you
need assistance and then press F1.
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2.5 Build Configurations

The HEW allows you to store all of your build options into a build configuration (figure 2.14).
This means that you can “freeze” all of the options and give them a name. Later on, you can select
that configuration and all of the options for all of the build phases will be restored. These build
configurations also allow the user to specify debugger settings for a build configuration. This
means that each configuration can be targeted at a different end platform. (See Debugger Part in
this manual, for further information).

Figure 2.14 shows three build configurations; “Default”, “MyDebug” and “MyOptimized”. In the
first configuration, “Default”, each of the phases (compile and assemble) are set to their standard
settings. In the second configuration, “MyDebug”, each of the files are being built with debug
information switched on. In the third configuration, “MyOptimized”, each of the files are being
built with optimization on full and without any debug information. The developer of this project
can select any of those configurations and build them without having to return to the options
dialogs to set them again.

"Default" "MyDebug" "MyOptimized"
Configuration Configuration Configuration
I I | E——
Debug: ON Debug: ON Debug: OFF
- Optimize: OFF Optimize: OFF Optimize: ON
List File: YES | [ List File: NO || List File: NO | [
Source Files
I I | E——
E— Debug: OFF Debug: ON Debug: OFF
Optimize: OFF Optimize: OFF Optimize: ON
List File: YES | List File: NO | | List File: NO | [
Assembler
Source Files
C:\MyProject\Default C:\MyProject\MyDebug C:\MyProject\MyOptimized

Figure 2.14: Configurations and File Options
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2.5.1 Selecting a Configuration
The current configuration can be set in two ways:
Either:

1. Select it from the drop down list box (figure 2.15) in the toolbar.

Releaze

Figure 2.15: Toolbar Selection
or:

1. Select [Options->Build Configurations...]. This will invoke the “Build Configurations”
Dialog (figure 2.16).

Build Configurations

Build configurations: 0K

Cancel

Eemave

e}

LCurrent configuration:

Debug j

Figure 2.16: Build Configurations Dialog

2. Select the configuration that you want to use from the “Current configuration” drop down list.
3. Click “OK” to set the configuration.
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2.5.2 Adding and Deleting Configurations

You can add a new configuration by copying settings from another configuration or delete a
configuration. These three tasks are described below.

2 To add a new configuration:

1. Select [Options->Build Configurations...] to display the “Build Configurations” dialog
(figure 2.16).

2. Click the “Add...” button. The “Add Configuration” dialog will be invoked (figure 2.17).

Add Configuration B3
Configuration name: IM}":C'V'IHQ

Cancel
Bazed on configuration: IDebug j —l

Configuration directany: c:Mhewtdemot demotyConfig

Figure 2.17: Add Configuration Dialog

3. Enter the new configuration name into the “Configuration name” field. As you enter the
new configuration name, the directory underneath changes to reflect the configuration
directory that will be used. Select one of existing configurations, from which you want to
copy a configuration, out of the drop-down list of the “Based on configuration” field. Click
“OK” on both dialogs to create the new configuration.

2 To remove a configuration:

1. Select [Options->Build Configurations...] to display the “Build Configurations” dialog
(figure 2.16).

2. Select the configuration that you want to remove and then click the “Remove” button.
3. Click “OK” to close the “Build Configurations” dialog.
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2.6 Building a Project

The outline of the build process is shown in figure 2.1.

2.6.1 Building a Project

The build option only compiles or assembles those files that have changed since the last build.
Additionally, it will rebuild source files if they depend upon a file that has changed since the last
build. For instance, if the file “test.c” #include’s the file “header.h” and the latter has changed
since the last build, the file “test.c”” will be recompiled.

2 To perform a build:

mouse button on a project icon in the “Projects” tab of the “Workspace” window and select
[Build] from the pop-up menu.

The build all option compiles and assembles all source files, irrespective of whether they have
been modified or not, and links all of the new object files produced.

2 To perform a build all:

Select [Build->Build All], or click the build all toolbar button (E4), or click the right mouse
button on a project icon in the “Projects” tab of the “Workspace” window and select [Build
All] from the pop-up menu.

Both the build and the build all will terminate if any of the project files produce errors.

2.6.2 Building Individual Files
The High-performance Embedded Workshop lets you build project files individually.

2 To build an individual file:
1. Select the file which you want to build from the project window.

2. Select [Build->Build File], click the build file toolbar button (§2) or press CTRL+F7 or
click the right mouse button on a file icon in the “Projects” tab of the “Workspace” window
and select [Build <file>] from the pop-up menu.
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2.6.3 Stopping a Build
The High-performance Embedded Workshop allows you to halt the build process.

2 To stop a build:
1. Select [Build->Stop Build] or click the stop build toolbar button (). The build will be
stop after the current file has been built.

2. Wait until the message “Build Finished” appears in the “Output” window before continuing.
2 To forcibly terminate a current tool

1. Select [Build->Terminate Current Tool]. The HEW will attempt to stop the tool
immediately.

Note: Do NOT assume that any output from the tool you terminated is valid. It is recommended
that you delete any output files produced and ensure that the phase is executed again.

2.6.4 Building Multiple Projects

The High-performance Embedded Workshop lets you build multiple projects and configurations at
once.

2 To build multiple projects:

1. Select [Build->Build Multiple]. The figure displayed in figure 2.18.

2. The build multiple gives you the choice of which projects and configurations should be
built. To select which projects and configurations need to be built select the check box
next to the project — configuration combination you want to build. For example, in figure
2.18 if you wanted to build the entire “hewtest2” project you would check the “hewtest2-
Debug” and the “hewtest2-Release” selections and leave all other check boxes unchecked.

3. When you are happy with your chosen selection click the build button and the HEW will
then build the projects and configurations you have chosen.

4. If you want to build all the projects which you choose, you click the build all button.

Results from the build are displayed in the build window in the same way as the normal
build process.
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Build Multiple [ X] |

[ |hewtest]-Debug -
[ |hewtest] -Release

[ 1hewtest2-Debug Build Al

[ |hewtest2-Release
[ |hewtest3-Debug
C | |
[ |hewtest3-Release anee
[ |hewtestd-Debug |
[ |hewtestd-Release
[ |hewtests-Debug

[|hewtesto-Release _ILI
4 I I »

Figure 2.18: Build Multiple Dialog

2.6.5 The Output Window

When a tool executes (i.e. compiler, assembler, linker etc.) its output is displayed in the “Output”
window. If any of the tools produce any errors or warnings then they are displayed along with the
source file name and the line number at which the error is located. To quickly locate a specific bug,
double click on a given error/warning to invoke the current editor.

2.6.6 Controlling the Content of the Output Window

It is often useful to display low-level information (such as the command line options that are being
applied to a file) during a build. The HEW allows you to specify whether or not you want such
options displayed in the “Output” window during a build, build all or build file operation via the
“Tools Options” dialog.

2 To view or hide extra information during a build:
1. Select [Tools->Options...]. The “Options” dialog will be displayed.
2. Select the “Build” tab (figure 2.19).

3. Set the three check boxes in the “Show” group as follows. “Command line” controls
whether the command line is shown as each tool is executed. “Environment” controls
whether the environment is shown as each tool is executed. “Initial directory” controls
whether the current directory is shown as each tool is executed.
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Options K E3

Build IEl:Iitar | workspace | Confimation |

— Errars and warnings:

™ Stop build if the no. of erars excead:

I 1]
[ Stop build if the no. of wamings exceed: I 1]

— Show

[ Command line
[ Environment

[ Initial directan

ok I Cancel

Figure 2.19: Options Dialog Build Tab

2.7 File Dependencies

A typical project will contain dependencies between files, for example, one C file may “#include”
one or more header files. In complex projects, source files will include (or depend upon) others
and this can quickly become difficult to manage. However, the HEW provides a dependency
scanning mechanism whereby all files in a project are checked for dependencies. Once complete,
the project window will display an up-to-date list with all the project file dependencies.

2 To update a project’s dependencies:
Select [Build->Update All Dependencies] or click the right mouse button on a project icon in

the “Projects” tab of the “Workspace” window and select [Update All Dependencies] from
the pop-up menu.
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Initially, the dependencies for all files are contained within the “Dependencies” folder (figure
2.20.1).

2.8 Configuring the Workspace Window

If you click the right mouse button anywhere inside the “Projects” tab of the “Workspace”
window, a pop-up menu will be invoked. Select the “Configure View...” menu option to modify
the way in which information is displayed. The following four sections detail the effect of each
option on the “Configure View” dialog.

2.8.1 Show Dependencies under Each File

If you select “Show dependencies under each file”, the dependent files are shown under the
including source file as a flat structure, i.e. the files themselves become folders (figure 2.20.ii). If
this option is not selected then a separate folder contains all dependencies (figure 2.20.1).

I. E@ i — it El@ demao

E@ Projectl E@ Projectl
Ela Project Files cl.=src
: % cl.=re E| mainc
=] maine ©L[E] etk
E] shrkec C[E] tile2h
=| sh_hwefec shbrk.c
= |§] sh_intwsrc sh_hwefe.c

[ependencias i sh_intv.sre

5] file1h
=] file2h

N @ Projects l =] Mawigation I N @ Projects l =] Mawigation I

Figure 2.20: Dependencies under Each File
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2.8.2 Show Standard Library Includes

By default, any dependent files found in standard include paths will not be shown (figure 2.21.i).
For example, in C code, if you write an include statement such as “#include <stdio.h>" then
stdio.h will not be listed as a dependent file. To view such system include files, select the “Show
standard library includes” option (figure 2.21.ii).

. E@ demo i E@ demo

= @ Projectl =- @ Projectl
=- E Project Files E| 'a Praject Files

i cl.sre

main.c j main.c

sbrk.c : j shrk.c

sh_hwefe.c a sh_hwefe.c

sh_intw.sro sh_intw.sre

Ea Dependencies
i [E] stddeth

=] stdiah

N l@ Projects l a | Mavigation I N @ Projects l =] Mawigation I

Figure 2.21: Standard Library Includes
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2.8.3 Show File Paths

If “Show file paths” is selected, all of the files in the project window are shown with their full path,
i.e. from a drive letter (figure 2.22).

E@ c:\hewhdemotdema. hws
EI@ FProject1
=<3 Project Files

- [E] C\Hewhdemotdemotall sic
C:\Hewhdemodemohmain.c
C:AHewhsdemohdemohsbrk.c
C:AHewdemaohdemohsh_hweoig.c
- [E] C\Hewhdemo\demaotsh_inty. zic

N 5] Projects l = | Mavigation I

Figure 2.22: File Paths Shown

2.9 Setting the Current Project

A workspace can contain more than one project but only one of the projects can be active at any
time. This active project is the one which build actions and debug operations can be performed
on. Itis possible to change the builder or debugger options for the project. An active project is
displayed in bold.

2 To set a project as the current project:
1. Select the project from the “Projects” tab of the “Workspace” window.
2. Click the right mouse button to display the pop-up menu and select the [Set as Current
Project] option.
or:

1. Select the project, which you want to make active from the [Project->Set Current
Project] sub-menu.

2.10 Inserting a Project into a Workspace

When a workspace is created, it contains only one project but, after it is created, you can insert
new or existing projects into a workspace.
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2 To insert a new project into a workspace:

L.

Select [Project->Insert Project...]. The “Insert Project” dialog will be displayed (figure
2.23).

2. Set the “New Project” option.

Click OK. The “Insert New Project” dialog will be invoked.

. Enter the name of the new workspace into the “Name” field. This can be up to 32

characters in length and contain letters, numbers and the underscore character. As you enter
the project name the HEW will add a subdirectory for you automatically. This can be
deleted if desired.

Click the “Browse...” button to graphically select the directory in which you would like to
create the project. Alternatively, you can type the directory into the “Directory” field
manually.

The “Project type” list displays all of the available project types (e.g. application, library
etc.). Select the type of project that you want to create from this list.

7. Click “OK” to create the project and insert it into the workspace.

Note: When a new project is being inserted, the CPU family and tool chain cannot be specified
as these properties are already defined by the workspace (i.e. all projects within the same
workspace target the same CPU family and toolchain).

Inzert Project K E3 |
— lhsert

5

Cancel |

" Existing project:

Browse... |

Figure 2.23: [Insert Project] Dialog
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2 To insert an existing project into a workspace:
1. Select [Project->Insert Project...]. The “Insert Project” dialog will be displayed.
2. Set the “Existing Project” option.
3. Enter the full path of the project database file (HWP file) into the edit field or click
“Browse...” to search for it graphically.
4. Click “OK” to insert the existing project into the workspace.

Note: When an existing project is being inserted into a workspace, the CPU family and tool
chain upon which that project is based must match those of the current workspace. If they
do not then the project cannot be inserted into the workspace.

2.11  Specifying Dependencies between Projects

The projects within a workspace can be dependent upon one another so that when one project is
built, all its dependent projects are built first. This is useful if another project uses one of the
others in the workspace. For example, imagine that a workspace contains two projects. The first
project is a library that is included by an application project. In this case the library must have
been built and up to date before the second application can build correctly. To achieve this
situation we can specify the library as a dependent (i.e. child) project of the application project.
This would then allow the library to be built first if it is out-of-date.

When a dependent project is built the HEW attempts to match the configuration in the dependent
project with that of the current project. This means that if the current configuration is “Debug”
then the HEW will attempt to build the “Debug” configuration in the dependent project. If this
matched configuration does not exist then the HEW will use the configuration that was last used in
the dependent project.

2 To make projects depend upon another:
1. Select [Project->Dependent Projects]. The “Dependent Projects” dialog will be
displayed.(figure 2.24)
2. Select the project to which you would like to add dependents to. When you do this, the
“Dependent projects” list will display all of the projects in the workspace (excluding the
selected project).

3. The “Dependent projects” list has a check box for each project listed. Set the associated
check boxes to make those projects depend upon the selected project.

4. Click “OK” to confirm the new project dependencies.
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Dependent Projects
Project: i}

I main_project j
Cancel |

LDependent projects:

JENL

[ 1depend02

ol |

Figure 2.24Dependent Projects dialog
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2.12 Removing a Project from a Workspace

2 To remove a project from a workspace:

1. Select the project from the “Projects” tab of the “Workspace” window and click the right
mouse button to invoke a pop-up menu.

2. Select the [Remove Project] option.

or:

1. Select the project from the “Projects” tab of the “Workspace” window.
2. Press the DEL key.

Note: You cannot remove the current project from the workspace.

2.13  Loading/Unloading a Project to/from a Workspace

2 To load a project to a workspace:

1. Select the project that has been unloaded from the “Projects” tab of the “Workspace”
window.

2. Click the right mouse button to invoke a pop-up menu and select the [LLoad Project] option.

2 To unload a project from a workspace:
1. Select the active project from the “Projects” tab of the “Workspace” window.

2. Click the right mouse button to invoke a pop-up menu and select the [Unload Project]
option.

Note: It is possible to select several projects at the same time and load or unload all of them.
This is more efficient than loading or unloading each of the projects individually.
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2.14  Relative Projects Paths in the Workspace

In the High-performance Embedded Workshop when you add a project to the workspace you can
choose to add the project to the workspace using a relative path. This allows you to position a
project above the workspace directory and it will still be relocated correctly if you relocate the
HEW workspace. The project is always relative to the workspace so if the project is one directory
above the workspace before it is moved the HEW will try to find the project in the same relative
location after the relocation procedure. This is especially useful if you are using a project shared
between more than one workspace.

In older versions of the HEW this project would not have been relocated and would have still tried
to access the original project path. The older version of the HEW could only relocate the projects,
which were in a subdirectory of the workspace directory. This is still the standard behavior for the
High-performance Embedded Workshop.

2 To change a projects relative path flag:
1. Select the project in the workspace window.
2. Right click and then select properties.

3. Click the “Project relative file path” checkbox to switch on or off the relative file path
feature. (figure 2.25)

4. Click “OK”.
demo.c Properties EH
Marne: demo.c
Location: C:AHew'demotdemnohdemo.c

Cancel |
Last modified:  16:03:44, Monday, March 11, 2002

™ Project relative file path

Figure 2.25: Properties Dialog
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3.  Advanced Build Features

This chapter explains the more advanced build concepts.

3.1 The Build Process Revisited

Chapter 2, “Build Basics” began by describing the build process in terms of a compiler, an
assembler and a linker (figure 2.1). This will be the case for most installations of the High-
performance Embedded Workshop. However, if you want to begin changing the build process (e.g.
adding and removing phases) then it is important to understand more about the way in which a
build functions.

3.1.1 What is a Build?

Building a project means applying a set of tools upon certain input files in order to produce the
desired output. Thus, we apply a compiler upon C/C++ source files in order to create object files,
we apply an assembler upon assembler source files in order to create object files and so forth. At
each step or “phase” of the build, we apply a different tool upon a different set of input files.
Figure 3.1 presents another view of the build process.
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Phase X Input Files ' Phase X Output Files

Figure 3.1: Build Process

The High-performance Embedded Workshop provides the ability to change this build process via
its “Build Phases” dialog, which can be, accessed via the [Options->Build Phases...] (figure 3.2).
On the left-hand side are the phases that are defined in the current project (Figure 3.2 shows a
standard set of build phases). The remainder of this chapter details the various functions that the
“Build Phases” dialog provides.
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Build Phases

Buid Order | Build File Order | File Mappings |

Build phaze order:

[w]SH C/C++ Library Generator Add...
[w|SH C/C++ Compiler -
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Figure 3.2: Build Phases Dialog
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3.2 Creating a Custom Build Phase

If you want to execute another tool before, during or after a standard build process then this can be
achieved by creating your own (i.e. custom) build phase.

Select [Options->Build Phases...] to invoke the “Build Phases” dialog (figure 3.2) and then click
the “Add...” button. This will invoke the new build phase wizard dialog (figure 3.3a).

The first step (as shown in figure 3.3a) asks whether you want to create an entirely new phase or
whether you want to add a system phase. A system phase is a “ready made” phase which is
already defined within the toolchain you are using (e.g. compiler, assembler, linker, librarian, etc.)
or a utility phase (e.g. file copy, complexity analyzer etc.).

The “Add an existing system phase” button is inactive if no more system phases are available.
Select the “Create a new custom phase” button to create your own build phase.

MHew Build Phasze - Step 1 of 4 HE

What type of phase would pou like to add ?

% iCreate a new custom phase

) A am evisting spstern phase!

Syztem Phaze | Yersion

< Black Mext » Cancel

Figure 3.3a: New Build Phase Dialog (Step 1)
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The second step (figure 3.3b) asks what type of phase you would like to create. There are two
choices: multiple or single. When a multiple phase is executed, the command is applied to each
file in the project of a certain file group. For example, if you set the input file group to be C source
files then the command will be executed once for each C source file in the project. A single phase
is executed once at most during a build.

MHew Build Phaze - Step 2 of 4 7 ] ]
)

What type of phase would you like to create?

= Multiple phase;

The command iz applied to each file in a file group.
An example of this type of toal is a compiler or azsembler.

Select input file group:

" Single phase;

The command iz only ever executed once per build.
An example of thiz type of tool iz a linker.

< Back Mext > Cancel

Figure 3.3b: New Build Phase Dialog (Step 2)

The input file group list contains the current file groups defined for the project. It is possible to
define multiple input file groups by selecting the “Multiple Groups...” entry in the input file group
list. Selecting this list entry displays the dialog in figure 3.3c.
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Select Groups K E3 |

[ |Azzembly source file
[ |Binary file

[]C header file J Cancel

I

[1C list file

[w|C zource file

[ |C++ header file
DC++ list file

DCF‘U |nfu:urmat|on file

[|Expanded azsembly zource file vI
L] I I ]

Once this choice has been made the input file group selection is displayed as “Multiple Groups...
This dialog allows the user to choose multiple input file groups for the custom phase being added
to the project. To select a file group check the box next to the file groups name. One or more file

Figure 3.3c: Modify multiple input file groups

groups can be selected in this dialog.
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The third step (figure 3.3d) requests the fundamental information about the new build phase. Enter
the name of the phase into the “Phase name” field. Enter the location of the program file into the
“Command” field (do not insert any command line options as these options are specified via the
[Options] menu of the HEW menu bar). Specify the default options for the phase (i.e. what
options you would like new files to take when added to the project) into the “Default options™
field. If you have a preferred directory in which you would like this program to run from (i.e.
where you want the current working directory to be set to before the tool is executed) then enter it
into the “Initial directory” field.

MHew Build Phaze - Step 3 of 4 7 ] ]
)

Phase name:
IM_I,IF'hase

Command [excluding parameters);
Ic:\tuuls\mytoul.ewel | 3 | Browse... |

Default options:

[$IFULLFILE) Ll

Initial directony:

[$(CONFIGDIR) Ll Browse. . |

< Back | Mext > | Cancel |

Figure 3.3d: New Build Phase Dialog (Step 3)
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The fourth and final step (figure 3.3e) allows you to specify any environment variables, which the
phase requires.

Mew Build Phase - Step 4 of 4 EII:!
)

Does the command require any environment variables to be zet?

If 20, enter them into the list below:

EMV=1024

) [ |
Eemove |

KN 2

[ Biead Output On Fly

¢ Back Einigh Cancel

Figure 3.3e: New Build Phase Dialog (Step 4)

To add a new environment variable click the “Add...” button (the dialog shown in figure 3.4 will
be invoked). Enter the variable name into the “Variable” field and the variable’s value into the
“Value” field and then click “OK” to add the new variable to the list of the fourth step. To modify
an environment variables select the variable in the list and then click the “Modify...” button.
Make the required changes to the “Variable” and “Value” fields and then click “OK” to add the
modified variable to the list. To remove environment variables select the variable that you want to
remove from the list and then click the “Remove” button.
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Environment ¥anable K E3
ariable:
= )4
[ ok |
Cancel |

Walue:

i - I - | Placehcider
Ic.\dus,c.\.mytaals,c.\.wmdaws,c.\.temp [ 3 ] popL FHenL

Figure 3.4: Environment Variable Dialog

If the tool you are adding can display its output as the tool is running then use the ‘Read Output
On Fly’ option. This will display the tool output as each line of output happens. If this option is
set to off then the HEW will store all output, which is being displayed by the tool, and display it in
the output window when the tool has finished its operation. This can be a problem when the tool
is running an operation that might take many minutes, as it is difficult to see the progress of the
current execution.

Note: Using ‘Read Output On Fly’ can cause problems when using certain tools on certain
operating systems. If you are having problems with tools locking up or freezing in HEW
then uncheck the ‘Read Output On Fly’ option.

Click the “Finish” button to create the new phase. By default the new phase is added to the bottom
of the “Build Phase Order” list in the “Build Order” tab of the “Build Phases” dialog (Figure 3.2).

3.3 Ordering Build Phases

In a standard build (shown in figure 3.5), you could add a phase at four different positions: before
the compiler, before the assembler, before the linker or after the linker. You may place your own
custom phases or move system phases to any position in the build order. It is important to
remember that if the output of your custom phase can be input into another phase then the phase
order must be correct if the build is to behave as intended.
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& BeEGIN Ea|

<o

}

ASSEMBLE

}

glgl

LINK

[ o]
<o

Figure 3.5: Typical Build Process

The build phase dialog provides facilities for ordering build phases via the “Build Phases” dialog.
It has two tabs, which are concerned with the ordering of phases: “Build Order” and “Build File
Order”.
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3.3.1 Build Phase Order

The “Build Order” tab (figure 3.6) displays the current order in which phases will be executed
when the build (##]) or build all &) operation is selected. The check box to the left of each phase
indicates whether or not it is currently enabled. By clicking this box, the phase can be toggled on
or off.

Build Phases HE|
Buid Order | Build File Order | File Mappings |

Build phaze order:

[w|SH C/C++ Library Generator d
[w|SH C/C++ Compiler
[w]5SH Azzembler o mdlifir..
[w| O ptLinker

Bemnve
Miawe lE

[ e [

P I I LI Impaot...

L

(]S | Cancel |

Figure 3.6: Build Phases Dialog Build Order Tab
In addition the following operations can be performed:

2 To remove a phase:
1. Select the phase that you would like to remove.
2. Click the “Remove” button.
2 To view the properties of a system phase:
1. Select the system phase that you would like to examine.
2. Click the “Modify...” button.
2 To move a phase:
1. Select the phase that you would like to move.
2. Click the “Move Up” or “Move Down” button.
2 To import a phase:
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Click the import button. A dialog is displayed which allows the user to browse to an
existing project to import a custom phase from.

Choose the location of the project you wish to import a custom phase from. Once selected
a dialog is displayed which lists the custom phases in the imported project.

Selecting a phase name and then clicking properties displays the custom phase details.
This allows you to decide whether the phase does the functionality you require.

Once you have decided which phase to import highlight it in the list and then click OK.
The phase will then be added to the build phases dialog at the bottom of the build order.
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2 To modify a custom phase:
1. Select the custom phase that you would like to modify.

2. Click the “Modify...” button. The modify phase dialog will be invoked with the
“Command” tab selected (figure 3.7).

3. Change the contents of the fields as appropriate.

4. Set the “Don’t check for input file(s) existence before executing” check box if you don’t
want the HEW to abort the execution of the phase if any of the input files don’t exist.

Modify MyPhase K E

Command I Envviranment |

LCommand [excluding parameters]:
IE:\.tDDIs\m_I,ItDDI.eHe 3 | Browse. . |

Initial directon:

[$ICONFIGDIR) Ll Browsse... |

[ Don't check for input file]s] existence before executing

™ Bead Output On Fly

] I Cahcel

Figure 3.7: Modify Phase Dialog Command Tab

5. Select the “Environment” tab (figure 3.8) to edit the environment settings for the phase.

6. Use the “Add...”, “Modify...” and “Remove” buttons to add, modify and remove
environment variables. The operation is the same as discussed in the previous section.

7. Click “OK” when all modifications have been made.
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Modify MyPhase

Command  Enwironment |

Environment settings:

PATH=c:\doz:c:\tools
SHOWALL=FALSE

EMW=1024 HEarn |
Eemave |

ok |

Cancel |

66

Figure 3.8: Modify Phase Dialog Environment Tab
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3.3.2 Build File Phase Order

If you were to select a C source file from the “Workspace” window and then activate [Build-
>Build File] (or press §2) you would expect the file to be compiled. Likewise, if you were to
select an assembly source file from the workspace window and then activate [Build->Build File]
you would expect the file to be assembled. The connection between file group and which phase(s)
to execute is managed by the “Build File Order” tab of the “Build Phases” dialog (figure 3.9).

Build Phases [ 7| x|

Build Order  Build File Order I File M appings I

File group: Phase order:

Azzembly zource file [w]Compiler
(v tMyPhasze

i

C++ zource file

A @

KN i
Ok, I Cancel |

Figure 3.9: Build Phases Dialog Build File Order Tab

The list displays all of the current phases that will be executed when the build file operation is
selected upon the file group shown in the “File group” list box. In figure 3.9 the “C source file”
file group is selected and the “Compiler” and “MyPhase” phases are associated with it.

Entries in the “Phase order” list, of the “Build File Order” tab, are added automatically as new
entries are added to the “Build Order” tab. For example, if you were to add a phase which takes C
source files as input then this phase will be automatically added to the list of phases to execute
when a build file operation is applied to a C source file. If you don’t want a certain phase to
execute when [Build->Build File] is selected then clear the check box to the left of the phase
name in the “Phase order” list.
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34 Setting Custom Build Phase Options

Once you have defined a custom phase, you will want to specify the command line options that
should be used when it is executed. Each defined phase has a menu option on the [Options] menu.
To specify options for that phase select it. The dialog that will be invoked depends upon whether
the custom phase selected was a multiple or single phase (according to the selection of phase type
in figure 3.3b).

el b3
IDebug j Optiors |Dut|:|ut Files | Dependent Files
EII@ hestest = Lsriieriel
=53 € source file Ip:'\_hew-files\Dos&windows executableshCMOLINE . EXE
E] hewtest.c
-- initsch o ([lalfare:
Ophons:
= FULLFILE
shrk.c i )
-[E] wecttble
i ] Diefault Options
[]---I@ hewtest]
[]---I@ hewtest?
I':'II@ hettestd
S8 C source file Flaceholder:
hewtestd.c .
__ initsct o | | IFlIe path + name j Inzert |
-- intprg.c
- [E] shrko -
o ILH

0k I Cancel |

Figure 3.10: Custom Options Dialog

The dialog in figure 3.10 is a custom phase options dialog. The implementation of which is
slightly different depending on whether you are using a multiple or single shot phase. On the left-
hand side is the project and file list. It is possible to select multiple projects and files in the same
way as Windows explorer to modify the options for more than one selection. On the right-hand
side are the 3 options tabs. This is where you set the options that you want to apply to the selected
file(s). You can also choose which configuration information is being viewed from the
configuration list on the upper left of the dialog box. Each configuration is listed along with a
special entry named “Multiple configurations...”. If you select multiple configurations then a
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dialog is displayed which allows you to select more than one configuration. This method is used
throughout HEW for modifying multiple configurations at once.

34.1 Options Tab

The “Options” tab (figure 3.11) allows you to define the command line options that will be passed
to the phase. The “Command” field displays the command, which was entered when you defined
the phase (figure 3.3d). Enter into the “Options” field the command line arguments that you would
like to pass to the command. If you want to insert a placeholder, select the relevant placeholder
from the “Placeholder” drop-down list box and then click the “Insert” button. For a detailed
description of placeholders see appendix C, “Placeholders”.

Options | Output Filez | Dependent Files

LCaommand:
IE: YHewhToolchainz\HitachitSHY5105BIMNALbr exe

DOptions:
-sub=$[COMFIGDIR sbuildlib. sub

Placeholder:

- - - | rt bt
Configuration directony j Inzert :I—— fgf |e:|I . eho:;i -

(]9 I Cancel |

Figure 3.11: Custom Options Options Tab

34.2 Output Files Tab

The “Output Files” tab (figure 3.12) is where you can specify the output file or files that will be
produced by the phase. Before each file is passed into this phase, the HEW checks that the output
files are of a less recent date than the input file. If so, the phase will be executed for that file (i.e.
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input files have been modified since the output file or files were last produced). If the files are up
to date then the phase will not be executed.

Note: If no output files are specified, the phase will execute regardless.

Options  Output Files | Dependent Files

Dutput files:
T p——— Add.

Modifu...

Bemaove

i

N i
Ok I Cahcel

Figure 3.12: Custom Options Output Files Tab

2 To add an output file:
1. Click “Add...”. The “Add Output File” dialog will be invoked (figure 3.13).
2. Enter the file path or browse to it using the “Browse...” button.
3. Click “OK” to add this output file to the list.

70

RENESAS




High-performance Embedded Workshop User Manual

Placeholder popup menu

fidd Qutput File 2=l
3 | Browze.. | Cancel |

Figure 3.13: Add Output File Dialog

2 To modify an output file:
1. Select the output file that you would like to modify.

2. Click “Modity...”. The “Modify Output File” dialog, which is the same as figure 3.13
except the title, will be invoked.

3. Modify the fields as required and then click the “OK” button to add the modified entry
back to the list.

2 To remove an output file:
1. Select the output file that you would like to remove.
2. Click the “Remove” button.
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343 Dependent Files Tab

The “Dependent Files” tab (figure 3.14) is where you can specify the dependent files that are
needed by the phase. Before each file is passed into this phase, the HEW checks that the
dependent files are of a more recent date than the input file. If so, the phase will be executed for
that file (i.e. dependent files have been modified since the input file or files were last modified). If
not, the phase is not executed for the files.

Dptiunsl Output Files  Dependent Files I

Add.
FCOMFIGDIR]MFile s oby Modi
$[COMFIGDIR)YWFiles. obj B0, |
chHew\workephProjectsDebughFileT.ob)
o\ HewtwforkzphProjectsDebug'File2 obj Femaove |

chHewworkzpProjectsDebughFile 3. obj
o\ HewtwforkzphProjectsDebug'Filed. obj

Figure 3.14: Dependent Files Tab in Custom Options
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2 To add a dependent file:
1. Click “Add...”. The “Add Dependent File” dialog will be invoked (figure 3.15).
2. Enter the file path or browse to it using the “Browse...” button.
3. Click “OK” to add this output file to the list.

Placehalder popup menu

#dd Dependent File 2=

Ll Browse... | Cancel |

Figure 3.15: Add Dependent File Dialog

2 To modify a dependent file:
1. Select the dependent file that you would like to modify.
2. Click “Modify...”. The “Modify Dependent File” dialog, which is the same as figure 3.15
except the title, will be invoked.
3. Modify the fields as required and then click the “OK” button to add the modified entry
back to the list.

2 To remove a dependent file:
1. Select the dependent file that you would like to remove.
2. Click the “Remove” button.
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3.5 File Mappings

By default, the files input to a phase are only taken from the project, i.e. all project files of the type
specified in the “Select input file group” drop-down list on the “New Build Phase” dialog (figure
3.3b). If you would like a phase to take files output from a previous phase (i.e. intermediate files)
then you must define this in the “File Mappings” tab of the “Build Phases” dialog (figure 3.16).

Build Phaszes

Build Order I Build File Order  File Mappings |

Intermmediate file mappings for build:

Source | Destination | File Group | dd
Azzembler Linker Object file
Campiler Linker Ohbiject file

tl oty

Eemove

il

k. Cancel

Figure 3.16: Build Phases Dialog File Mappings Tab
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A file mapping states that you would like the HEW to pass output files of a certain type produced
by one phase (referred to as the source phase) to another phase (referred to as the destination
phase). Such intermediate files are passed in addition to the project files.

2 To add a file mapping:

1.
2.

Click “Add...”. The “Define File Mapping” dialog will be invoked (figure 3.17).

Select the file group, which you want to pass between the phases from the “File group”
drop-down list box.

Select the source phase (i.e. which phase generates the files) from the “Source phase” drop-
down list box.

Select the destination phase (i.e. which phase takes these files) from the “Destination
phase” drop-down list box.

Click “OK” to create the new mapping.

Define File Mapping HE

File: aroup:
| Obiect file

Cancel

i

Source phaze;

I
I.f-‘«ssemhIEI j

Deztination phase:

Figure 3.17: Define File Mapping Dialog

2 To modify a file mapping:

1. Select the mapping to be modified.

Bl e

Click “Modity...” button. The “Define File Mapping” dialog will be invoked (figure 3.17).
Modify the options as necessary.
Click “OK” to commit the changes.
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3.6 Controlling the Build

By default, the High-performance Embedded Workshop will execute all of the phases in a build
and only stop if a fatal error is encountered. You can change this behavior by setting the controls
on the “Build” tab of the “Options” dialog (figure 3.18).

Options K E3

Build |E|:|itDl | workspace | Confimation |

—Enars and warnings:

™ Stop build if the na. of enors exceed:

I 1]
¥ Stop build if the no. of wamings excesd: I 10

— Show:

[ Command line
[ Erwiranment

™ Initial directan

(]9 I Cancel

Figure 3.18: Options Dialog Build Tab

Select [Tools->Options...] to invoke the dialog. If you want to stop the build when a certain
number of errors are exceeded then set the “Stop build if the no. of errors exceed” check box and
then specify the error count limit in the edit field to the right. If you want to stop the build when a
certain number of warnings are exceeded then set the “Stop build if the no. of warnings exceed”
check box and then specify the warning count limit in the edit field to the right.
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Note: Irrespective of what these controls are set to, the build will always halt if a fatal error is
encountered.

In addition to specifying error and warning count limits, the “Build” tab also allows you to request
that the command line, environment and initial directory of each execution should be displayed.
Check the appropriate check boxes as necessary.

3.7 Logging Build Output

If you would like to write the results of each build to file then invoke the “Customize” dialog by
selecting [Tools -> Customize...] and select the “Log” tab (figure 3.19). Set the “Generate log
file” check box and then enter the full path of the log file into the “Path” field or browse to it
graphically by clicking the “Browse...” button.

Customize K E3

Tl:n:nlbarsl Eummandsl GG I Debugger  Log |He|p I

W Generate lag file;

Path;

|$[W'DHKSF‘DIH]%[WDHKSF‘N.-’-\ME].IDd Ll Browse... |

ok I Cancel

Figure 3.19: Tools Customize Dialog Log Tab
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3.8 Changing Toolchain Version

If two or more versions of the same toolchain are registered in the HEW, you can choose a version
of the toolchain on the “Change Toolchain Version” dialog shown in Figure . To invoke the dialog,
select [Tools->Change Toolchain Version...]. Choose one of the versions from the “Available
versions” drop-down list and click the “OK” button to enforce your choice.

Change Toolchain Yersion

K E
Toolchain narne: Hitachi SuperH RISC engine
Current version: B0 Fama] |
Ay allable versions: =
IB'D'A | FforraEtiat |

Toolchain build phazes:

Build phase | Yersion |
OptLinker 708
SH Azzembler 508
SH C/C++ Compiler B.04
SH C/AC++ Library Generator 1.04

Figure 3.20: Change Toolchain Version Dialog

To show information of toolchain components select a tool from the “Toolchain build phases” list
on the “Change Toolchain Version” dialog and click the “Information” button. Then a tool
information dialog (figure 3.21) will show you the information of the tool. Click the “Close”
button to close the dialog.
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SH C/C++ Compiler Information EE
Information:
SuperH RISC engine CAC++ Compiler Yer. 7.0 ﬂ

Copyright [C] 1992,2001 Hitachi Ltd. Hitachi Saftware Engineering Co. Ltd.
Licensed Material of Hitachi,Ltd. Hitachi Software Enginesring Co. Ltd)

4 o

Figure 3.21: Toolchain Information Dialog

3.9 Using an External Debugger

The High-performance Embedded Workshop can launch an external debugger tool. If you want to

use another debugger then you must add it to the Tools menu (as described in chapter 6,
“Customizing the Environment”).

The “Debugger” tab of the “Customize” dialog (figure 3.22) is where the HDI-related information
is configured. You may wish to use an older version of the debugger if certain targets are not

currently supported in the new environment. Invoke it by selecting [Tools->Customize...] and
then selecting the “Debugger” tab.
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Customize

Tnalbalsl Eammandsl Menu Debugger |L0g I Help I

¥ Uze external debugger

HODI location 4.0 or greater):

IE:'\HEW\.HDIEKSIM'\SH\Hdi.e:-:e Ll Browsze. .. |

Sezsion file:

|$[EDNFIGDIFI]\S:[PHDJEETN.-’-‘-.ME].hdS Ll Browse... |

Diownload module:

|$[EDNFIGDIFH]\S;[PFHDJEETNAME].abS{ Ll Browse... |

ok I Cancel

Figure 3.22: Customize Dialog Debugger Tab

When an external debugger is used, check ‘Use external debugger’ and then set the following
items. Firstly, the location of the HDI executable must be specified. This must be version 4.0 or
greater otherwise the behavior is not guaranteed. The second item of data is the session file. This
tells HDI which session to load when it is launched. Finally, the location of the download module

is required. This allows the HEW to automatically switch to HDI when the download module
changes after a build.
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Click the “Launch External Debugger” toolbar button to invoke HDI with the specified session
file:

After a build, if the download module has been updated, the HEW will switch back to HDI to
enable immediate debugging. Whilst using HDI, double clicking in any source window will switch
back to the HEW with the source file open at the line which was double clicked.

3.10  Generating a Makefile

The HEW allows you to generate a makefile, which can be used to build parts of your workspace
without HEW. This is particularly useful of you want to send a project to a user who does not
have the HEW or if you want to version control an entire build, including the make components.

2 To generate a makefile:
1. Ensure that the project, which you want to generate a makefile for, is the current project.
2. Ensure that the build configuration that you want to build the project with is the current
configuration.
3. Select [Build>Generate Makefile].

Once this menu has been selected a dialog is displayed which asks the user what parts of
the workspace need to be added to the make file. (See figure 3.23.)

5. Select the radio button which is relevant for your make file and then click OK.

Generate make file

X
{%" {For the curent configuration in the cumently active projeck

" For all configurations in the currently active project Cancel

£ For all configurations and all projects in the curment workspace

Figure 3.23: Generate makefile Dialog

The HEW will create a subdirectory “make” within the current workspace directory and then
generate the makefile into it. It is named after the selection, with a .mak extension for example the
current project and configuration(e.g. project_debug.mak). The executable HMAKE.EXE, located
in the HEW installation directory, is provided for you to execute the makefiles generated by the
HEW. It is not intended to execute makefiles, which have been user modified.

2 To execute a makefile:
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1. Open a command window and change to the “make” directory where the makefile was
generated.
2. Execute HMAKE. Its command line is HMAKE.EXE <makefile>.

Note: The degree portability of a generated makefile is entirely dependent upon how portable the
project itself is. For example, any compiler options, which include full paths to an output
directory or include file directory, will mean that, when given to another user with a
different installation, the build will probably fail. In general use placeholders wherever
possible — using a full, specific path should be avoided when possible.
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4.  Using the Editor

This chapter describes how to use the editor that is provided with the High-performance
Embedded Workshop.

4.1 The Editor Window

The editor window (figure 4.1) contains the file windows that are being viewed or edited. Only
one window is active at anytime. This window is called the active window (or current window)
and its title bar will appear a different color from that of the others (“dbsct.c” is the active window
in figure 4.1). All text operations such as typing, pasting text and so forth only affect the active
window. To switch to another source file window (i.e. to make some other window the active
window) there are a number of methods:

e Click onitifitis visible.

e  Press CTRL+TAB to cycle through the windows one after another.
e  Select the window by name from the “Window” menu.

e  Select its tab at the bottom of the editor window.

When a file has been edited, an asterisk (*) is appended to the window’s title bar. The asterisk
remains there until the file is saved. The asterisk is also removed if all of the edited changes are
undone in the current window.
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L~

S

~% FILE :dbsct .o

%  DATE :Thu, Aug 1&, 2001

<% DESCRIPTION :Setting of B.R Section

~%®  CPUT TYPE (SH7020

S

## Thi=s file i= generated by Hitachi Project Generator (Ver . 2.1).
o

L~

#pragmna =ection $DSEC
=ztatic const struct {

| »

char *rom_=: <% Start addres= of the initialized data =e
char *rom_=: <% End address of the initialized data =zect
char *ram_=: <% Start address of the initialized data ==
DTEL[]1= { -
L 3
s resetprgc w0F dbscte  |oTF shrkec
Figure 4.1: Editor Window
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4.2 Working with Multiple Files

The file area is where you will work with the files of your project. The editor allows you to have
many files open at one time, to switch between them, to arrange them in different configurations
and to edit them in whichever order you want to. The operations that you can perform upon the
windows are typical of most Windows® applications and they can be found under the [Window]
menu:

o [Window->Cascade]
Arrange all open windows so that they overlap, with the top left of each window visible.
e [Window->Tile Horizontally]
Arrange all open windows in sequence (horizontally) so that they occupy the entire editor
window with no overlapping edges.
e [Window->Tile Vertically]

Arrange all open windows in sequence (vertically) so that they occupy the entire editor
window with no overlapping edges.

o [Window->Arrange Icons]

Line up all minimized windows at the bottom of the editor window.
o [Window->Close All]

Close all open editor windows.

The files within the editor can be displayed in a “notebook” style. This means that each file has a
separate tab associated with it to aid in navigating between files.

2 To show files in notebook:
1. Select [Tools->Options...]. The “Tools Options” dialog box will be displayed. Select the
“Editor” tab.
2. Set the “Show files in notebook” check box as appropriate.
3. Click “OK” for the new settings to take effect.

4.2.1 The Editor Toolbars

The editor has four related toolbars: Editor, Search, Bookmarks and Templates. They provide a
shortcut to the functions of the editor, which you will use most often. The following sections
describe each buttons function.

4.2.2 Editor Toolbar Buttons

O New File
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The new file button creates a new source file window with a default name. When you save the file,
you can specify your own filename.

4

= Open File

Click this button if you want to open a file. It invokes a standard file chooser - select the file which
you want to open and then click “Open”.

= Save File
Saves the active source file.
i Save All Files

Saves all of the files in the editor.

=) Print File

To print the contents of the current window, click this button.

& Cut

Clicking this button will remove the current text selection and place a copy of it onto the
Windows® clipboard (it can be pasted back to a file with a paste operation).

Copy
This button allows you to copy the current text selection into the Windows® clipboard.
Paste

The paste button copies the contents of the clipboard into the active window at the position of the
insertion cursor.

i) Find
Click this button if you want to find a certain text string in the current file. It invokes a find dialog
box where you can specify the search parameters.

gy Find in Files

To search several files for a text string then click this button. All find results are displayed in the
“Find in Files” tab of the “Output” window. For further information, refer to the “Searching and
Navigating Through Files” section later in this chapter.
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I Match Braces

The match braces button highlights text between braces of type { }, [ ] and (). This is particularly
useful when attempting to find out the structure of C/C++ code blocks which are opened with

{ and closed with }. To use it, select the open brace to match from, or place the cursor before it,
and then click this button. For further information on brace matching, refer to the “Brace
Matching” section later in this chapter.

ar Insert Template

To insert a pre-defined template at the current cursor position, click this toolbar button. The
“Insert Template” dialog box will be invoked. Select a template name and then click OK. For
further information on templates, refer to the “Templates” section later in this chapter.

[ Toggle Bookmark

The High-performance Embedded Workshop editor provides standard bookmark capabilities. To
set a bookmark, select the line to mark and click this button (a green mark will then appear in the
blank on the left side of the editor window). To remove a bookmark, select the line to remove a
bookmark and click this button (the mark in the blank on the left side of the editor window will
disappear). For further information on bookmarks, refer to the “Bookmarks” section later in this
chapter.
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4.2.3  Search Toolbar Buttons
Exy Find in Files

To search several files for a text string then click this button. All find results are displayed in the
“Find in Files” tab of the “Output” window. For further information, refer to the “Searching and
Navigating Through Files” section later in this chapter.

i) Find

Click this button if you want to find a certain text string in the current file. It invokes a find dialog
box where you can specify the search parameters.

#  Find Next
Finds the next occurrence of the current search string.

ﬁ Find Previous

Finds the previous occurrence of the current search string.

424 Bookmarks Toolbar Buttons

| Toggle Bookmarks

Sets a bookmark at the current line or clears a bookmark at the current line.
& Next Bookmark

Jumps to the next bookmark in the current file from the current line.

ﬁ’ﬁ Previous Bookmark

Jumps to the previous bookmark in the current file from the current line.

ﬁ Clear All Bookmarks

Clears all bookmarks in the current file.

4.2.5 Templates Toolbar Buttons

P Define Template
88

RENESAS



High-performance Embedded Workshop User Manual
Specify template text for subsequent insertion.
1T Insert Template

Insert the template selected in the drop-down list at the current cursor position.
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4.3 Standard File Operations

4.3.1 Creating a New File

2 To create a new editing window:

Select [File->New] or click the new file toolbar button ( D) or press CTRL+N.

The window will be given an arbitrary name by default. You can provide a new name when you
save the file.

4.3.2 Saving a File

2 To save the contents of an editing window:
1. Ensure that the window, whose contents you want to save, is the active window.

2. Select [File->Save] or click the save file toolbar button (n) or press CTRL+S.

3. If the file has not been saved before, a file save dialog box will be displayed. Enter a
filename, specify a directory and then click OK to create the file with the name given, in
the directory specified.

4. If the file has been saved before, then the file will be updated (no dialog box will be
displayed).

2 To save the contents of an editing window under a new name:
1. Ensure that the window, whose contents you want to save, is the active window.
2. Select [File->Save As...].

3. A file save dialog box will be displayed. Enter a filename, specify a directory and then
click OK to create the file with the name given, in the directory specified.
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4.3.3 Saving all Files

2 To save the contents of every open editor window:

1. Select [File->Save All] or click the save all files toolbar button (ﬁ).

2. If any of the files has not been saved before, a file save dialog box will be displayed. Enter
a filename, specify a directory and then click OK to create the file with the name given, in
the directory specified.

3. If any of the files have been saved before, then the file will be updated (no dialog box will
be displayed).

434 Opening a File

2 To open a file:

1. Select [File->Open...] or click the open file toolbar button (&) or press CTRL+O.

2. An open file dialog box will be displayed. Use the directory browser (on the right) to
navigate to the directory in which the file you want to open is located. Use the “Files of
type” combo box to select the type of file you want to open (or set it to “All Files (*.*)” to
see every file in a directory).

3. Once you have located the file select it and click “Open”.

The High-performance Embedded Workshop keeps track of the last five files that you have
opened and adds them to the file menu under the “Recent Files” sub-menu. This gives you a
shortcut to opening files which you have used recently.

2 To open a recently used file:

Select the [File->Recent Files] menu option and from this sub-menu select the desired file.

You can also open a file via the “Projects” tab of the “Workspace” window. Either double click
the file you want to open or select it, click the right mouse button (to invoke a pop-up menu) and
then choose the [Open <file>] menu option (where <file> is the name of the file selected).
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4.3.5 Closing Files

2 To close individual files select one of the following methods:
— Double click on the editor window’s system menu (located at the top left of each window
when not maximized).
— Click on the editor window’s system menu (located at the top left of each window when
not maximized) and select the “Close” menu option.
— Ensure that the window that you want to close is the active window and then press
CTRL+F4.
— Ensure that the window that you want to close is the active window and then select
[File->Close].
— Click on the close button (located at the top right of each window when not maximized).
2 To close all windows at once:
Select [Window->Close All].
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44 Editing a File

The High-performance Embedded Workshop editor supports standard editing functionality. This is
available through the usual methods (i.e. the menu, toolbar and keyboard shortcuts) and is
additionally supported via a pop-up menu (or local menu) that is local to each editor window. To
invoke it, place the pointer in an open window and click the right mouse button. Table 4.1 outlines
the basic operations that are provided by the editor.

Table 4.1 Basic Editing Operations
Operation Effect Action
Cut Removes highlighted text and places it on the Click the cut toolbar button
Windows® clipboard Select [Edit->Cut]
Select [Cut] - local menu
Press CTRL+X
Copy Places a copy of the highlighted text into the  Click the copy toolbar button
Windows® clipboard Select [Edit->Copy]
Select [Copy] - local menu
Press CTRL+C
Paste Copies the contents of the Windows® Click the paste toolbar button
cIipl?gard into the ac?ive window at the Select [Edit->Paste]
position of the insertion cursor
Select [Paste] - local menu
Press CTRL+V
Delete Removes highlighted text (it is not copied to  Select [Edit->Clear]
the Windows® clipboard) Select [Clear] - local menu
Press Delete
Select All Selects (i.e. highlights) the entire contents of ~ Select [Edit->Select All]
the active window Select [Select All] - local menu
Undo Reverses the last editing operation Select [Edit->Undo]
Select [Undo] - local menu
Press CTRL+Z
Redo Repeats the last “undone” editing operation Select [Edit->Redo]

Select [Redo] - local menu
Press CTRL+Y
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Searching and Navigating through Files

The High-performance Embedded Workshop editor provides find, replace and file navigation
functionality. The following three sections detail how to use these features.

45.1

Finding Text

2 To search for text in the current file:

1.
2.

3.

Ensure that the window, whose contents you want to search, is the active window.
Position the insertion cursor at the point from which you want to start your search.
Select [Edit->Find...], press CTRL+F, select [Find...] from the editor window’s local

menu or click the find toolbar button (#4]). The “Find” dialog box will be displayed (figure
4.2).

Find EE|

Find what: Istling j Eitnd M et |
[ Makeh whale ward anly Direchion—— Cancel |

™ Match case ' lp
% Down

™ Regular expression

94

Figure 4.2: Find Dialog

Enter the text that you want to search for into the “Find what” field, or select a previous
search string from the drop-down list box. If you select text before invoking the find
operation, the selected text will be automatically placed into the “Find what” field.
If you would like to search for character string as a whole word then check the “Match
whole word only” check box. When this option is not selected, the search will be for any
string that is matched by the search string.
If you would like your search to be case sensitive (i.e. to distinguish between upper and
lower case letters) then check the “Match case” check box.
If your search string uses regular expressions then check the “Regular expressions” check
box. Refer to Appendix B, “Regular Expressions” for further information.
The “Direction” radio buttons allow you to select the direction of the search. Selecting
“Down” means that the search will be performed from the insertion cursor towards the
bottom of the file. Selecting “Up” means that the search will be performed from the
insertion cursor towards the top of the file.
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9. Click the “Find Next” button to begin the search. Click “Cancel” to stop the find action.

The High-performance Embedded Workshop editor also allows you to search for a string across
many files.
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4.5.2 Finding Text in Multiple Files

2 To search for text in many files:

1. Select [Edit->Find in Files...], select [Find in Files...] from the editor window’s local
menu or click the find in files toolbar button ([ﬁt). The “Find in Files” dialog box will be
displayed (figure 4.3).

Find In Files

Find: IMyStruct find

. - - Cancel
In filestypes: I*.c;*.cpp;*.e:-:p;*.[sy;*.h;".hpp;*.lnc;".hs;*.lp -

Browsze...

10

Directony Ic:\hew\.dema'\dema

[ Match case ¥ Search sub directaries

[ Regular expressions

Figure 4.3: Find in Files Dialog

2. Enter the text that you want to search for into the “Find” field, or select a previous search
string from the drop-down list box. If you select text before invoking the find operation, the
selected text will be automatically placed into the “Find” field.

3. Enter the file extensions of the files you would like to search into the “In files/types” field.
If several extensions are specified be sure to separate them with a comma (e.g. *.c,*.h).

4. Enter the directory in which you would like to search files into the “Directory” field.
Alternatively you may browse to the desired directory graphically if you click the
“Browse...” button.

5. If you would like to search the directory specified and all directories below it then check
the “Search sub directories” check box. If you just want to search the single directory
specified in the “Directory” field then ensure that this check box is not checked.

6. If you would like to search for character string as a whole word then check the “Match
case” check box. When this option is not selected, the search will be for any string that is
matched by the search string.

7. 1If you would like your search to be case sensitive (i.e. to distinguish between upper and
lower case letters) then check the “Match case” check box.

8. Click “Find” to begin the search. Any matches found will be displayed in the “Find in
Files” tab of the “Output” window. To jump to an instance of the string, double click on
the desired entry in the “Output” window.
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4.5.3 Replacing Text

Replacing text is similar to finding text, as discussed in the previous section. The difference is that
when the text is found you have the option to replace it with other text.

2 To replace text in a file:

1. Ensure that the window, whose contents you want to replace, is the active window.

2. Position the insertion cursor at the point from which you want to start your search.

3. Select [Edit->Replace...], press CTRL+H or select [Replace...] from the editor window’s
local menu. A replace dialog box will be displayed (figure 4.4).

4. Enter the text that you want to search for into the “Find what” field, or select a previous
search string from the drop-down list box. If you select text before invoking the replace
operation, the selected text will be automatically placed into the “Find what” field.

5. Enter the text that you want to replace the search string with into the “Replace with” field,
or select a previous replace string from the drop-down list box.

2l

Find what: |String j Find Mext I
Replace with: |numeriu: j Replace |
[~ Match whole word only Replace h———— Replace All |

[~ Match case " Selection
[~ Regular expreszion * lhale file Cancel |
&l open files

Figure 4.4: Replace Dialog

6. If you would like to search for character string as a whole word then check the “Match
whole word only” check box. When this option is not selected, the search will be for any
string that is matched by the search string.

7. 1If you would like your search to be case sensitive (i.e. to distinguish between upper and
lower case letters) then check the “Match case” check box.

8. If your search string uses regular expressions then check the “Regular expressions” check
box. Refer to appendix B, “Regular Expressions” for further information.

9. If you clicked “Find Next”, the editor will search for the first occurrence of the search
string. Click “Replace” if you want to replace it. Click “Replace All” to replace all
occurrences or click “Cancel” to stop the replace action. If you select “Selection” in
“Replace In”, selected range of the text is replaced. If you select “whole file”, the whole
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files are replaced. If you select all open files, all files that are currently open in the editor
have the replace operation carried out on them.

454 Jumping to a Specified Line

2 To jump to a line in a file:
1. Ensure that the window, whose contents you want to replace, is the active window.

2. Select [Edit->Goto Line...], press CTRL+G. or select [Goto Line...] from the editor
window’s local menu. A goto line dialog box will be displayed (figure 4.5).

3. Enter into the dialog box the number of the line that you want to go to, and then click “OK”.
4. The insertion cursor will be placed at the start of the line number specified.

Goto EHE

Line number I'I
(] I Cancel |

Figure 4.5: Goto Dialog

4.6 Bookmarks

When working with many large files at a time, it can become difficult to locate specific lines or
areas of interest. Bookmarks enable you to specify lines that you want to jump back to at a
subsequent time. One example of its use is in a large C file where you may want to set a bookmark
on each function definition. Once a bookmark has been set, it exists until it is removed or the file
is closed.

2 To set a bookmark:
1. Place the insertion cursor on the line to mark.
2. Select [Edit->Bookmarks->Toggle Bookmark], press CTRL+F2, select [Bookmarks
->Toggle Bookmark] from the local menu or click the toggle bookmark toolbar button
(==D)

3. A green mark appears in the blank on the left side of the line to indicate the presence of an
active bookmark.

2 To remove a bookmark:

1. Place the insertion cursor on the marked line.
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. Select [Edit->Bookmarks->Toggle Bookmark], press CTRL+F2, select [Bookmarks
->Toggle Bookmark] from the local menu or click the toggle bookmark toolbar button

(=D

. The mark will be removed and the line will return to normal text.
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2 To jump to the next bookmark in a file:
1. Ensure that the insertion cursor is somewhere within the file to be searched.
2. Select [Edit->Bookmarks->Next Bookmark], press F2 or select [Bookmarks->Next
Bookmark] from the local menu or click the next bookmark toolbar button ( Eﬁ ).
2 To jump to the previous bookmark in a file:
1. Ensure that the insertion cursor is somewhere within the file to be searched.
2. Select [Edit->Bookmarks->Previous Bookmark], press SHIFT+F2 or select

[Bookmarks->Previous Bookmark] from the local menu or click the previous bookmark
toolbar button ( & ).

2 To remove all bookmarks in a file:
1. Ensure that the window, whose bookmarks you want to remove is the active window.

2. Select [Edit->Bookmarks->Clear All Bookmarks] or select [Bookmarks->Clear All
Bookmarks] from the local menu or click the clear all bookmarks toolbar button ( ﬁ ).

4.7 Printing a File

2 To print a file:
1. Ensure that the window, whose contents you want to print, is the active window.
2. Select [File->Print...], or click the print toolbar button (%) or press CTRL+P.
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4.8 Configuring Text Layout

The following sections detail how to set-up the layout of the text within the editor windows.

4.8.1 Page Set-up

When you print a file from the High-performance Embedded Workshop editor, the settings in the
print dialog box affect the way in which the file is printed (e.g. double or single sided). Control
over how the text is formatted on the page can also be controlled via the page set-up option. This
allows you to specify the margins (top, bottom, left and right) of your printouts. It is often
necessary to set this because some printers cannot print to the edges of an A4 page. Furthermore,
some users have their own layout requirements (e.g. a large left hand margin so that code can be
placed in an A4 binder).

2 To set-up the page margins:
1. Select [File->Page Setup...]. The “Page Setup” dialog will be invoked (figure 4.6).

2. Enter into the edit fields the margins required (set the “inch” or “mm” radio buttons to set
the measurements).

3. Click “OK” for the new settings to take effect.

Page Setup 2]
tdargin

Lt [ Bight: [0 |
Top: Ig— Bottom: Ig—

& |nch © pm

Header:

i
| i
oK I Cancel |

Figure 4.6: Page Setup Dialog

101

RENESAS




High-performance Embedded Workshop User Manual

2 To set-up the page header and footers:

1.
2.

102

Select [File->Page Setup...]. The “Page Setup” dialog will be invoked (figure 4.6).

Enter into the header and footer edit fields the text required to be displayed. All normal
placeholders are available along with page numbering, text justification and date fields.
These are all expanded before the page is to be printed.

Click “OK” for the new settings to take effect.
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4.8.2 Changing Tabs

2 To change tab size:
1. Select [Tools->Options...]. The “Options” dialog will be displayed. Select the “Editor” tab
(figure 4.7)).
2. Enter into the “Tab size” field the number of desired tabs.
3. Click “OK” for the tab setting specified to take effect.

Options K E3

Build  Ediar |W0rkspace| Eunfilmatianl
— Spacing:

I = Tah size: I 4

v Enable auto indentation

— General:
¥ Save files before executing any tools [ Show files in notebook
[ Prompt before saving files ¥ Enable syntax coloring

— External editor:

™ Use external editar;

| el |

ok I Cancel

Figure 4.7: Options Dialog Editor Tab

When a TAB key is pressed in the editor a tab character is usually stored in the file. However,
sometimes it is preferable to store spaces instead. The representation of tab characters can be
controlled via the “Options” dialog.

2 To use spaces as tabs:
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1. Select [Tools->Options...]. The “Options” dialog will be displayed. Select the “Editor” tab
(figure 4.7).

2. Set the “Use spaces as tabs” check box as appropriate.

3. Click “OK” for the tab setting specified to take effect.

4.8.3 Auto Indentation

When you press return in a standard editor the insertion cursor will move to the next line down, at
the first column (i.e. against the left hand side of a window). Auto Indentation is a feature which,
when return is pressed, places the insertion cursor on the next line (as before) but under the first
non-white space character of the previous line. This enables you to type neat C/C++ or assembler
code faster as you don’t have to type leading spaces or tabs yourself.

Figure 4.8 illustrates two examples. The first (i) shows the effect of pressing return when the auto
indentation feature is disabled - the insertion cursor returns to the left-hand side of the window on
the next line. When the line “int z=20" is typed, it is not aligned with the previous two lines. The
second example (ii) shows the effect of pressing return when auto indentation is enabled - the

insertion cursor drops underneath the “i” of the previous line. Now, when the line “int z=20" is
typed, it is automatically aligned (i.e. automatically indented).

void myfunction(void) void myfunction(void)
{ {
int x=5; int x=5;
inty=1 0.;_1 int y=10‘;_l
int z=20; int z=20;
i) Auto Indentation Disabled ii) Auto Indentation Enabled

Figure 4.8: Effect of Auto Indentation

°® To enable/disable Auto Indentation:

1. Select [Tools->Options...]. The “Options” dialog will be displayed. Select the “Editor” tab
(figure 4.7).

2. Set the “Enable auto indentation” check box accordingly.
3. Click “OK” for the setting of the auto indentation check box to take effect.
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4.9 Splitting a Window

The High-performance Embedded Workshop editor allows you to split a text window into two.
Figure 4.9 shows the split bar button which is located just underneath the maximize button at the
top right hand corner of any text window.

Figure 4.9: Split Bar Button

2 To split a window:
Double click on the split bar button to split the window in half or click on the split bar button,
keep the button pressed, move the mouse down and then release the mouse button at the point
you want to split the window.

2 To adjust the position of the split bar:
Click on the split bar itself, keep the button pressed then move the bar to the new position and
then release the button.

2 To remove the split bar:

Double click on the split bar or move the split bar to the top or bottom of the window.
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4.10  Configuring Text

The following sections detail how to change the appearance of the text displayed in the editor
windows.

4.10.1 Changing the Editor Font

The High-performance Embedded Workshop allows you to specify the font to be used in its
internal editor. All editor windows, regardless of the file type, use the same font.

2 To change the editor font:
1. Select [Tools->Format Views...]. The “Format Views” dialog will be displayed. Select the
Source icon in the tree (figure 4.10).
2. Select the desired font from the “Font” list.
3. Select the size of the font from the “Size” list.

4. Click “OK” to confirm the new editor settings.
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Format Yiews E E

=~ FE  Source |  Font I
=-3 Al
¢ e[y Selected Test
L) Test
[ Aszembly inchude file
[Z3 Aszembly list file
-1 Azsembly source file Fort
-2 C header file
-2 Cligt file
-2 C source file
[0 T+ header file B
[ Co+ list file
[ C++ zource file I1EI jv
(23 Expanded aszembly :
[Z3 Hexfile |-
-3 Library infarmation file
[Z3 Linkage map file

-1 Linkage symboal fle |+
- : ' hd
2| e e ok | Cancel

-

HEW Sample Text

Figure 4.10: Format Views Dialog Font Tab

4.11 Syntax Coloring

To enhance code readability, the HEW editor can display specific strings (i.e. keywords) in
different colors. For instance, C source code comments could be shown in green and C types (e.g.
int) could be shown in blue.

The coloring method used can be specified on a file group by file group basis. For example, you
can define different color schemes for a C source files, text files, map files or even your own files.

2 To change existing colors:

1. Select [Tools->Format Views...]. The “Format Views” dialog will be displayed.

2. Select the item underneath the icon in the tree you wish to modify the colour for. This
should be the file type (e.g. C source file) and correct keyword group (e.g. identifier or
pre-processor).

3. Select the “Colour” tab.
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4. Modify the “Foreground” and “Background” color lists as desired. The color “System”
refers to the current window foreground and background settings in control panel.

5. Click “OK” for the new colors to take effect.

2 To create new keyword groups:
1. Select [Tools->Format Views...]. The “Format Views” dialog will be displayed.
2. Select the file type in the tree to which you wish to add the new keyword group.

3. Click “Add...” underneath the tree. The “Add Category” dialog box will be displayed
(figure 4.11). Enter the name of the keyword group in the “Category Title” field, then click
“OK” to create the new keyword group.

Add Category K E
Category Title: Ok I

{
Cancel |

Figure 4.11: Add Category Dialog

2 To create new keywords:
1. Select [Tools->Format Views...]. The “Format Views” dialog will be displayed.

2. Select the item underneath the source view icon in the tree you wish to modify the syntax
highlighting for. This should be the file type (e.g. C source file) and correct keyword
group (e.g. identifier or pre-processor).

3. Select the “Keywords” tab (figure 4.12).
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Format Yiews E E
-5 Source || Enlnurl Fomt  Kewmwords |Enmments|
- Al
[ Aszembly inchude file
-2 Assembly list file . e
[C3 Aszembly source file caze
[Z3 C header file continue R |
I:l  list file default e
L__| D C zource file gEe
- - Comments far
o[ | Catitral goto
= [4 Declaration it
[ Operator retI::rnh
-~ PreProcesszor s‘milg
- D C++ header file
B[ o list file
-] C++ source file
-2 Expanded assembly :
- [23 Hex file - HEW Sample Text
« | 3|
sid | Modiy | Bemove | oK. Carcel

Figure 4.12: Format Views Dialog Keywords Tab

4. Click the “Add...

” button to add a keyword. Then the “Add Keyword” dialog (figure 4.13)

will be launched. Specify a keyword in the “Keyword” field and click “OK” to close the
dialog. To remove a keyword, select the keyword and click the “Remove” button.

Add Keyword EHE

Keywword:

Cancel |

Figure 4.13: Add Keyword Dialog

When you create a new file, syntax coloring will not be active as a new file does not initially have
an extension (new files are named arbitrarily by the editor without an extension). In order to
activate syntax coloring, you must save the new file with a name, which has one of the above

extensions.
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2 To disable/enable syntax coloring:

1. Select [Tools->Options...]. The “Options” dialog will be displayed. Select the “Editor” tab
(figure 4.7).

2. Set the “Enable syntax coloring” check box as necessary and then click “OK”.
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Templates

When developing software it is often necessary to enter the same text repeatedly, for instance,
when typing a function definition, for loop or a comment block for a function. The High-
performance Embedded Workshop editor allows you to specify a block of text (or template) which
can be inserted into the currently active editor window. Thus, once a template has been defined, it
can be automatically inserted without the need to re-enter it manually.

4.12.

1  Defining a Template

2 To define a template:

L.

Select [Edit->Templates->Define Templates...], select [Templates->Define

Template_s...] from the local menu, press CTRL+T or click on the define template toolbar
button ([ ). The dialog shown in figure 4.14 will be displayed.

2. Click “Add”. A dialog is displayed that asks you to enter your chosen template name.
This name must be unique otherwise a duplicated template name message will be
displayed and the template will not be added.

3. If you want to modify an existing template use the “Template name” drop down menu to
select which template you want to modify.

4. Enter the desired text into the “Template text” text area. You can copy text from another
editor window and then paste it into this dialog using CTRL+V.

5. Enter the following keywords to insert special information when the template is inserted:

Menu Entry Placeholder Replaced With
Time $(TIME) Current time
Date as DMY $(DATE_DMY) Current date, in dd/mm/yy form
Date as MDY $(DATE_MDY) Current date, in mm/dd/yy form
Date as YMD $(DATE_YMD) Current date, in yy/mm/dd form
Date as Text $(DATE_TEXT) Current date in text form
Line $(LINE) First line number of template insertion
User $(USER) Current windows user
File $(FULLFILE) Name of the file
Filename $(FILE) Name and full path of the file
Project Name $(PROJNAME) Current project name
Workspace Name $(WORKSPNAME) Workspace name
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Cursor position

$(")

Insertion cursor — Positions the cursor
in this position after template has been

inserted

6. Enter the $(*) character to specify where the insertion cursor is to be placed after the
template has been inserted. If this is not specified then the insertion cursor will be placed
after the last character in the template (as in a normal paste operation).

Define Tomplate @)
| I L|
;l Cancel |

Add..

Eemave |

i o

Figure 4.14: Define Template Dialog

4.12.2  Deleting a Template

2 To delete a template:

1. Select [Edit->Templates->Define Templates...], select [Templates->Define
Templates...] from the local menu, press CTRL+T or click on the define template
bookmark toolbar button ( “II*)). The dialog shown in figure 4.14 will be displayed.

2. Use the Template name drop down list to select the name of the template you wish to
remove and then click the “Remove” button.

3. Clicking “OK” saves the template changes and dismisses the dialog.

4.12.3 Inserting a Template

2 To insert a template:
1. Select a template in the toolbar, then click the insert template toolbar button ( T ), select
[Edit-> Templates->Insert Template...] or select [Templates-> Insert Template...] from
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the local menu. The dialog is dismissed and the chosen template is added to the current
editor window.

4.12.4  Brace Matching.

Complicated source code can often become unwieldy, especially when blocks of C code are
deeply nested within each other or when complex logic statements are expressed within an ‘if’
clause. To help in such situations, the High-performance Embedded Workshop editor provides a
match brace feature which highlights text between braces of type { }, () and [ ].

2 To find a matching brace:
1. Either highlight the open brace to match from or place the cursor before it.

2. Click the match braces toolbar button ({ }), press CTRL+B, select [Edit->Match Braces]
or select [Match Braces] from the local menu.

To check the structure of an entire file, place the cursor at its start and then repeatedly invoke the
match brace operation. The editor will successively highlight each pair of braces in turn until there
are no more to match.
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4.13  Editor Column management

The editor in HEW has the ability to manage columns apart from the main editor column. These
can be added and used by debugger feature. You can choose the column to display/undisplay.

-« tutorial.c I [ 5
#include <no_float.h> zl
finclude <stdio.h>
#include <math.h>
#include <stdlib.h>
void main{uoid);
void sort{long =a);
void change(long =a);
extern void srand{unsigned int});

0=00000a0c void main{void)

0=00000a16

long a[16], min, max;
long j;
int i;

0=00000al18 srand{1);

000000220 | printf (i Data Input #HIAR");

0=00000a2c for{ i=08; i<10; i++ ){

0=00000a2e j = rand{);

000000236 if(j < B)¢

0x00000a38 j=-js

¥
0=00000a3a afil = i;
0x00000a44 printf(“a[%d]=%1d\n",i,a[i]);
i

0=00000ak2 sort{a);

0=00000ak6 printf{"=+* Sorting results ==*\n'");

0=00000a72 for{ i=0; i<10; i++ )¢

0x00000a74 printf(“a[%d]=%1d\n",i,a[i]};

H -

" i arma. oL

Figure 4.15: Editor columns

2 To switch off a column in all source files:
Right click on the editor window.

2. Click the “Define Column Format...” menu item.
3. The “Global Editor Column States” dialog is displayed.
4. The “Check status” shows whether the column is enabled or not. If it is checked it is

enabled if the check box is gray this means that in some files the column is enabled and in
other files it is not.

5. Click “OK” for the new column settings to take effect.
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2 To switch off a column in one source files:

L.

Right click on the editor window, which you wish to remove a column from, and the
editor pop-up is displayed.
Click the Columns menu item and a cascaded menu item appears. Each column is

displayed in this pop-up menu. If the column is enabled it has a tick next to its name.

Clicking the entry will toggle whether the column is displayed or not.

Global Editor Column States

[vw|Coverage
[w]E ditar

[w]Source Address Cancel |

Figure 4.16: Global column state Dialog
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5. Tools Administration

You control the components, which can be used by the High-performance Embedded Workshop
via the “Tools Administration” dialog (figure 5.1), which is invoked via [Tools-
>Administration...]. Modification of the “Tools Administration” dialog box is only possible
when no workspace is open, while only reference is possible when a workspace is open.

Tools Administration 2 x|

Registered components: ak. I

Cormponent I Yersion =
Cancel |

& e . L . A Begister... |
== System Toals
3§ Hitachi Mapview 1.0 [T ——— |
Hitachi H Series Librarian Interface 1.1 =g

” Hitachi Call ‘walker 1.0 Elagaiias |
-7 Utility Phases
=23 Debuager Components Export... |

=] Generic Label View ECH 1.0 —

| Monitar platform 1.0 Search disk. . |
2| SHzCPU 10 b —
- E] Generc 10 View ECK 1.0 Tool informatiar. . |
- E| SRecord object reader 10
I;—'Ilﬁ F vtenszinn Cnmnnnents I Llﬂ Uninstaller... |

[~ Show all components

Current HEM tools database location:

Id:\hewZD\exe\win\debug Modify. .. |

Figure 5.1: Tools Administration Dialog (Example)
There are five standard types of component:

e Toolchain - a set of build phases (e.g. compiler, assembler, and linker). These components
provide the build capability.

e System Tool - an application (.EXE) which can be launched from the “Tools” menu. They are
often provided as extra applications, which support the toolchain (e.g. an external debugger
like the High-performance Embedded Workshop 2 (HEW?2) or an interactive graphical
librarian).
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e Utility Phase - a “ready made” build phase which supports some specific build functionality
(e.g. analyze complexity of source code, count lines of source code, etc.). These components
provide added functionality to the build that is not toolchain specific.

e Debugger Component — a component that supports some specific debugger functionality (e.g.
Target platform, Object reader, etc).

e Extension Component — a component that provides key functionality in a certain area of the
HEW system. These components cannot be unregistered when installed (e.g. The HEW
builder, debugger and flash support).
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5.1 Tool Locations

The HEW maintains the locations of HEW compatible components automatically as each new tool
is installed. After installation, the HEW stores information about the component (including its
location) — this is referred to as registration. Although initial registration is automatic, during the
course of development or if you want to manage the tools being used in your projects more
effectively, you may need to register components yourself. The remainder of this chapter discusses
registration and how it affects you.

5.2 HEW Registration Files (*.HRF)

When a HEW compatible component (i.e. toolchain, system tool or utility phase) is installed, part
of its installation will include a file with the extension .HRF (figure 5.2.i). This file, named a
“HEW Registration File”, describes the component to the HEW. The process of registration refers
to loading a component’s .HREF file into the tools administration dialog (figure 5.2.i).

i. INSTALL ii. REGISTER
C:\ C:\
MyTool MyTool

MYTOOL.HRF || MYTOOL.HRF |_p-|

. , HEW
bin E bin

etc etc

help help

Figure 5.2: HRF File Location and Registration

In order to use a component with HEW it must first be registered. The “Tools Administration”
dialog (figure 5.1) shows all currently registered components. To access it, ensure no workspaces
are open and then select [Tools

->Administration...]. If you attempt to access tools administration when there is a workspace
open the tools administration dialog is opened but cannot be modified. When HEW is installed by
default any new tools are automatically registered.
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HEW stores tool information in a tool database file. By default this is created in the HEW
application directory, however if you are working in a network environment this directory may be
set to another location. It is possible to change the tool directory location.

2 To change the tools location:

1. Select [Tools->Administration...].

2. Click the “Modify” button for the “Current HEW tools database location” field.

3. Select the directory under which the new tool is located, then click “OK”.

4. This will switch the directory and change the tool location to the new directory. It will be
necessary to scan for any new tools that may be in this location this is achieved by using
the scan disk or register tool functionality.
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5.3 Registering Components

The HEW will automatically attempt to register any new components installed since the last time

it was invoked. However, in some circumstances you may need to register components yourself.

5.3.1 Searching Drives for Components

In some cases it is useful to search a drive for HEW compatible components. This is especially
useful if the HEW installation was deleted or corrupted as it can recreate your tool information

instantly.

2 To search for components:

1.
“Search Disk for Components” dialog will be displayed (figure 5.3).

Click the “Search Disk...” button on the “Tools Administration” dialog (figure 5.1). The

Search Disk for Components

' . . . Cloze
Select the directory in which to begin the search:

Ic: e

Browse. ..

¥ Include subfolders Start

Located components:

Component Werzion | HRF Location Begister
Hitachi SuperH RISC engine Standard Toolz 5.1.0 C T oolch :
Hitachi HAS H&/300 Standard Toolchain 3020  chhewhToolcH Fegister Al
Hitachi H Series Librarian Interface 1.0 chhiewh T oolch

Cygnus GMUPo 5H w382 civhewhToolch

&R ICCHE Toolchain 1.233  chhewhToolcH

1 | 0

Search Statuz: 5 file(z] found

i g

Figure 5.3: Search Disk for Components Dialog

. Enter the directory in which you would like to search into the top field or browse to it
graphically by clicking the “Browse...” button.

. Check the “Include subfolders” check box if you would like to search the directory
specified and all directories below it.
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. Click the “Start” button to begin the search. During the search, the “Start” button will

change to a “Stop” button. Click the “Stop” button to halt the search at any time.

. The results of the search are shown in the “Located components” list. Select a component

and click “Register” to register an individual component or click “Register All” to register
all located components.

. Click “Close” to exit the dialog.
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5.3.2 Registering a Single Component

The HEW allows you to navigate directly to a single component in order to register it. The HEW
Registration File (*.HRF) is located in the root directory of a component’s installation.

2 To register a component:

1. Click the “Register...” button on the “Tools Administration” dialog. A standard file open
dialog will be launched with its file filter set to “HEW Registration Files (*.hrf)”.

2. Navigate to the .HRF file of the component you would like to register, select it and then
click “Select”.

3. A dialog will be invoked which displays information regarding the selected tool. Click
“Register” to confirm that you want to register the tool or click “Close” to abort the
operation.

54 Unregistering Components

The components, which are registered with the HEW, affect the way in which it behaves. For
example, every compatible system tool, which is registered, will be added to the tools menu when
a new project is created. Sometimes this may not be desirable. If so, open the “Tools
Administration” dialog, select the component from the “Registered components” list and then
click the “Unregister” button. A dialog will be invoked which asks you to confirm this action.
Click “Yes” to confirm the action.

Note: Unregistering a component does not remove its installation from hard disk. It simply
removes the information, which the HEW was storing about that component (i.e. it
“disconnects” it from the HEW). The action can be easily reversed at anytime by
registering the tool (see above). If you want to remove a component from the hard disk (i.e.
uninstall a component) then refer to the section “Uninstalling Components” later in this
chapter.
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5.5  Viewing and Editing Component Properties

To view information regarding a component, select it from the “Registered components™ list and
then click the “Properties” button. The properties dialog will be displayed with the “General” tab
selected (figure 5.4). This tab displays the name, version and location of the selected component.
None of the information on this tab is editable.

Hitachi SuperH RISC engine Standard Toolchain 5.1.0 Properties ﬂﬂ

I Infarmation | Ervironment

Hame : Hitachi SuperH RISC engine Standard
Yersion : 51.0

Location : c:hhewhToolchainsiHitachitSHYE1 0

] I Cahcel

Figure 5.4: Properties Dialog General Tab

Select the “Information” tab to view any information about the component (figure 5.5). This may
include copyright information, enhancements, bug fixes, user notes and so on.
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General

# Environment
Information:

Hitachi SuperH RISC engine Standard Toolchain 5.1.0 Properties

Hitachi SuperH RISC engine Standard Toolchain Yer, 5.1.0
C/C++ Compiler Wer. 5.1
Aszzember Yer 4.2

OptLinker  Yer. 1.1

[Linkage Editor Wer. 6.0

0K I Cancel |
Figure 5.5: Properties Dialog Information Tab
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Select the “Environment” tab, if it exists, to view and edit a component’s environment settings
(figure 5.6). This dialog is most commonly used to modify the environment of a toolchain.

Hitachi SuperH RISC engine Standard Toolchain 5.1.0 Properties EE

General | Information  Ervironment

Erveironment vanables:

(SHC [ 12 T 0 ainshHi H*51(
SHC_LIB=c:"hew T oolchaing HitachihSHYWST 04bin
SHC_TMP=cATEMP

Figure 5.6: Properties Dialog Environment Tab

To add a new environment variable, click the “Add...” button (the dialog shown in figure 5.7 will
be invoked). Enter the variable name into the “Variable” field, the variable’s value into the
“Value” field and then click “OK” to add the new variable to the “Environment” tab. Placeholder
pop-up menus are included to ensure that the environment can be specified as flexibly as possible.
For a detailed description of placeholders see appendix C, “Placeholders”.

To modify an environment variable, select the variable that you want to modify from the
“Environment” tab and then click the “Modity...” button. Make the required changes to the
“Variable” and “Value” fields, and then click “OK” to add the modified variable to the
“Environment” tab. To remove an environment variable, select it and then click the “Remove”
button.

Environment Variable EH
Wanable:
= 0k
IF'.-’-‘«TH _
Cancel |

Walue:

. . b . | Plac eholder
Ic.'\dns,c.\mytnols,c.'\wmdnws,c.'\temp | 3 ] —

Figure 5.7: Environment Variable Dialog
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5.6 Uninstalling Components
The HEW provides a built in uninstaller method, which can remove unregistered components.

2 To uninstall a component:
1. Select [Tools->Administration...].
2. Click on the uninstaller button. The “Uninstall HEW Tool” dialog is invoked (figure 5.8).

Uninstall HE¥ Tool e |

. , . : Close
Select the directary in which ta beain the search for toals: =

Browse. .

¥ |nclude subfolders Start

Located Toolz which can be uninstalled:

Companent | Werzion | Inztallation Directory Wriirztall

b

1| | 0

Search Statuz:  Idle

Figure 5.8: Uninstall HEW Tool

3. Enter the directory in which you would like to search into the top field or browse to it
graphically by clicking the “Browse...” button.

4. Check the “Include subfolders” check box if you would like to search the directory
specified and all directories below it.

5. Click the “Start” button to begin the search. During the search, the “Start” button will
change to a “Stop” button. Click the “Stop” button to halt the search at any time.

6. The results of the search are shown in the “Located Tools which can be uninstalled” list.
Select a component and click “Uninstall” to uninstall a component.

7. Click “Exit” to exit the dialog.
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A component may only be uninstalled if it is not currently registered with the HEW. If you
attempt to uninstall a tool, which is registered, then the dialog shown in figure 5.9 will be
displayed. In such a case, you must return to the “Tools Administration” dialog via [Tools-
>Administration...], unregister the tool and then invoke the tool uninstaller again.

ToolUninstaller

Hitachi SuperH RISC engine Standard Toolchain 5.1.0is curently registered; you may not uninstall a toal that is registered with
HE™W

Fleaze uge HEW to unregister the Tool and then select "Retry'’ to uningtall.

Cancel |

Figure 5.9: Unable to Uninstall Tool

If a tool is not registered with the HEW then the dialog shown in figure 5.10 will be displayed
when the “Unregister” button is clicked. This confirmation dialog displays all of the files and
folders that will be deleted. If you are certain that these files and folders can be deleted then click
the “Yes” button. To abort the uninstall click the “No” or “Cancel” buttons.
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Confirmation

The following filez and folders will be deleted:

c:Mhewt Toolchaing\HitachitSHY51 04she toolchain, bt
c:Mhewh Toolchaing\Hitachit SHY51 0hzample

c:Mhewt Toolchaing \HitachitSHYS1 Dhinclude
c:Mhewh T oolchainz HitachitSHYET04ib
c:vhewtToolchainz\Hitachit SHY5104bin

c:Mhewh Toolchainz\Hitachit SHY51 04 hew
c:VhewhToolchains \ Hitachit SHYS1 0\binudwfce. exe
c:MhewhToolchainz\Hitachit SHY51 0bintzhe exe
c:Mhewh Toolchains \ Hitachit SHY510\binshoasm. exe
c:hhewh T oolchainz \HitachitSHY51 hbinshcer. mag
c:\hewh Toolchainz\Hitachit SHY5104bintshoer. off
c:hhewh Toolchains HitachihSHYS1 Dhbintshcfit exe
c:hhewt\Toalchaing \HitachitSHY51 4 bin\shogen.exe
c:hhewt\ Toolchainz \HitachitSHY51 08bintzhchlp. masg
c:Vhewt Toolchainz\Hitachit SHYS104binshomdl exe
c:hhewh\ Toolchans \HitachitSHY51 08bin\shcpep.exe

Are you sure you want bo delete the above files and folders?

[

Cancel |

Figure 5.10: Confirmation Dialog
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5.7 Technical Support Issues

The “Tools Administration” dialog is also capable of displaying information regarding “hidden”
system components. These are part of the HEW itself that cannot be unregistered/registered
manually. If you check the “Show all components” check box on the tools administration dialog,
extra component folders are displayed (see figure 5.11).

Tools Administration i |

Reaqistered components: oK I

Component I Yersion B c |

7] Systemn Taools Ll

23 Utility Phases .

23 Debugger Components ﬂl

L3 Estension Components .

: u b |

Ea Project Generators SR

. itachi SH Pra ! P i |
roperties

-1 Project Generators - Custom =R

Ela Version Contral System Export.. |

D Custom YC5 20 =

Ela Taoolchain Support Search disk... |

i Hitachi SH Toalchain Supporter 21

Ela Definition Parser Taal information... |

------ %] Custom Parser 1.0

s Uninstaller. .. |
1| [ Bl

¥ Show all componerts

Current HEWW tools database location:

Id:\hewED'\exe‘\win\debug Modify... |

Figure 5.11: All Components Shown

When seeking technical support, you may be asked to give details about some or all of these
components. To do so, open the respective folder, select a component and click the “Properties”
button. The properties dialog that will be invoked behaves in the same way as discussed
previously in this chapter, with the exception that there is no “Environment” tab.

The HEW also has a feature, which outputs tool information regarding the registered components
to a file. This allows you to retrieve information on the entire HEW system. This information can
then be sent to your technical support contact if you are experiencing problems with the HEW.
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2 To output tool information:
1. Click the [Tools->Administration] menu item.
2. Click the “Tool information...” button. A standard windows file save dialog is displayed.
3. Choose the file location and click OK.
4. A file is created in the chosen location with the current registered tool setup of the HEW 2.
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5.8 Custom Project Types

The [Project->Create Project Type...] menu item in HEW allows you to create a template for
your project. This menu item takes the settings of the current project and then creates a project
type for you. The user can specify the name of the new type and style of the project generation
wizard. Once created these project types appear in the “Tools Administration” dialog and are
initially hidden in the system components part of the tools administration tree. To export one of
the custom project generators select the “Export” button on the “Tools Administration” dialog.
The execution environments of the custom project generators are packaged on the execution file
that can be installed. When this file is executed on the target user’s machine, the custom project
generator is installed.
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6.  Customizing the Environment

Customizing the Toolbar

The High-performance Embedded Workshop provides 2 standard toolbars as detailed in chapter 1,

“Overview”. In addition to these, you may also construct your own toolbars via the “Customize”

dialog (figure 6.1).

Customize K E3

: | Enmmandsl enu I Debuggerl Log I Help I

Toolbars:
Editar ¥ Show Tooltips Mew...

[w]Search
(v Templates Reset |

[w]ersion Control

TaalEar Hamme;:
E ditor

ok I Cancel

Figure 6.1: Customize Dialog Toolbars Tab

2 To create a new toolbar:

L.

Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed.
2. Click the “New...” button. The dialog shown in figure 6.2 will be displayed.
3.

4. Click “OK” to create the new toolbar.

Enter the name of the new toolbar into the “Toolbar name” field.
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Mew Toolbar K E3

Toalbar name:

Cancel

-IIIK
IM T oolba |

Figure 6.2: New Toolbar Dialog
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When a new toolbar is created it will appear undocked (i.e. “floating”) and empty.

2 To add buttons to a toolbar:
1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed. Select the

“Commands” tab (see figure 6.3).

Browse the available buttons by selecting the button categories from the “Categories” list.

Select a button from the “Buttons” area to display information on its operation.

3. Click and drag a button from the dialog onto the toolbar.

Customize K E3
Toolbars  Commands | G| I Debuggerl Log I Help I

Categones: — Buttons
Drebu

B@ 2| sam

Standard e

Search l%‘{}hl'_rlm
Debug Fun
Wersion Control
Bookmarks
Templates

Select a cateqary, then click a button to zee its dezcription. Drag the button
ko any toolbar

Dezcription

Open an existing document

ok I Cancel

Figure 6.3: Customize Dialog Commands Tab
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2 To remove buttons from a toolbar:

1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed. Select the
“Commands” tab (see figure 6.3).

2. Click and drag a button from the toolbar onto the “Buttons” area.
2 To remove a user defined toolbar:
1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed.

2. Select the user-defined toolbar from the “Toolbars” list, and the “Reset” button in figure
6.1 changes to the “Delete” button. Then click the “Delete” button.

2 To reset a standard toolbar back to its original state:

1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed.

2. Select the standard toolbar from the “Toolbars” list and then click the “Reset” button.
2 To show or hide toolbar tooltips:

1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed.

2. Set the “Show Tooltips” check box as desired.
2 To modify the toolbar name of a toolbar created by a user:

1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed.

2. Inthe “Toolbars” list, select a toolbar, which has been created by a user and whose name
you, want to modify.

3. Modify the name of the toolbar in the “Toolbar name” filed.
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6.2 Customizing the Tools Menu
The “Tools” menu can be customized to include your own menu options.

2 To add a new menu option:

1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed. Select
the “Menu” tab (see figure 6.4). The first thing for you to decide is whether you are
adding a global application wide tool (“Application wide tools:”), which will be available
to all of your workspaces. Or whether you wish to add a workspace wide tool
(“Workspace wide tool:”), which is only valid for the current workspace. Once you have
made the choice choose the relevant section of the dialog.

Customize K E3

Tu:u:ulbar$| Commands Menu |Dehugger| Log I Help I

Application wide tools:

Mame | Wersion |

ol [ 1%

Eemave

|
T

Workzpace wide tools:
Mame | Wersion | Add...

I Elifi.

|

Eemayve

ok | Cancel |

Figure 6.4: Customize Dialog Menu Tab

2. Click the “Add...” button (the dialog shown in figure 6.5 will be invoked). If you would
like to add an existing system tool to the menu then select the “Select from existing system
tools” radio button, choose the tool from the drop-down list and then click “OK”.
Alternatively, if you would like to add a tool of your own then follow the remaining steps.
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3. Enter the name of the tool into the “Name” field.
4. Enter the command, excluding arguments, into the “Command” field.

5. Enter any arguments that you would like to pass to the command into the “Arguments”
field.

6. Enter an initial directory in which you would like the tool to run, into the “Initial directory”
field.

7. Click “OK” to add the menu option to the “Tools” menu.

Add Tool E E

' Define new user tool

— Tool details:
MName :

Cancel

i

IE wplorer

Command :

|$MINDIH]\E:-:pI0rer.e:-:e ﬂ Browsze. . |

Arguments

| id

Initial directom

[$(TEMPDIR] ] Biowse. |

T Select from existing system tools:

IHitachi b apvigw [werzion 1.0] j

Figure 6.5: Add Tool Dialog

New menu options are added to the bottom of the list (i.e. bottom of the tools menu) by default.
The order of menu options in the “Tools” menu can also be modified.

2 To modify a menu option:

1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed. Select the
“Menu” tab (see figure 6.4).

2. Select the menu option that you would like to modify and then click the “Modify...” button.
3. Make the desired changes on the “Modify Tool” dialog (figure 6.6) and then click “OK”.
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ModifyTool EHE
Canicel |

Commatd :

I$[WINDIFE]'~.E:-:|:uInrer.EHE [ 3 | Browze. .. |
Arguments :

| b

Initial directon

[$(TEMPDIR) L| Byese,. |

Figure 6.6: Modify Tool Dialog

2 To remove a menu option:

1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed. Select the
“Menu” tab (see figure 6.4).

2. Select the menu option that you would like to remove and then click the “Remove” button.

6.3 Configuring the Help System

The High-performance Embedded Workshop provides context sensitive help within the editor
window. In other words, if you select some text in the editor window and then press F1, the High-
performance Embedded Workshop will attempt to locate help on that selected item. The help files,
which will be searched, are listed in the “Help” tab of the “Customize” dialog.

2 To add a new help file:

1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed. Select the
“Help” tab (see figure 6.7).
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Customize K E3
Tnalbalsl Eammandsl Menu I Debuggerl Log Help |
Help files:
Description | File Mame

Add...
Hemave |

< | H

Default help file:

INone j

ok I Cancel

Figure 6.7: Customize Dialog Help Tab

2. Click the “Add...” button. The “Add Help File” dialog will be displayed (figure 6.8).
3. Enter a description of the help file into the “Title” field.

4. Enter the full path of the help file into the “Path” field (or browse to it graphically by
clicking on the “Browse...” button).

5. Click “OK” to define the new help file.
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Add Help File EE

Title:
IF'mgramming in&MSIC

Ok, |
Cahcel |

Path:
Ic:\file&\help\ami.hlp Browse. .. I

Figure 6.8: Add Help File Dialog

To make a help file the default choice, select it from the “Default help file” drop-down list or set it
to “(None)” if you would like to be prompted for a help file when F1 is pressed.

6.4 Specifying Workspace Options

The High-performance Embedded Workshop allows you to control several aspects of a workspace
via the “Options” dialog (figure 6.9). To invoke it select [Tools->Options...], and select the
“Workspace” tab.
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Options K E3

Buid | Edier Workspace | Canfirmation |

™ Open last workzpace at start-up

¥ Bestare files o opening warkspace
™ Display workspace information dialog on opening workspace
™ Save waorkspace before executing any toals

™ Erompt before saving workspace

Default directony for new workspaces:

Civhew2 Browse. . |

(] I Cancel

Figure 6.9: Options Dialog Workspace Tab

The following sections explain the options available on this tab.

64.1 Open last workspace at start-up

Set this check box if you would like the High-performance Embedded Workshop to automatically
open the last workspace you opened when it is launched.

6.4.2 Restore the files on opening workspace

When you close a workspace, the HEW stores, which files were open. When you open a
workspace, the HEW can restore (i.e. open) the same files so that you can continue your session in
exactly the same state as when you left it. If you would like the files associated with a workspace
to be opened when you open a workspace then set this check box.
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6.4.3 Display workspace information dialog on opening workspace

When many workspaces are being used, it is sometimes difficult to remember exactly what was
contained within each workspace. To help resolve this, the High-performance Embedded
Workshop allows you to enter a textual description of each workspace.

2 To enter a workspace description:

1. Select the workspace icon from the “Projects” tab of the "Workspace” window.

2. Click the right mouse button to invoke the pop-up menu and then select the “Properties”
option. The dialog shown in figure 6.10 will be displayed.

3. Enter the description into the “Information” field.

4. Check the “Show workspace information on workspace open” check box if you want a
workspace properties dialog to be launched on opening a workspace. This check box has
the same role as the “Display workspace information dialog on opening workspace” on the
“Workspace” tab of the “Options” dialog.

5. Click “OK” to save the description on the “Information” dialog. Click the “Cancel” button
not to save the description.

Workspace Properties K E3
Hame: demo
Location: C:\hew2\projectr@idemotdemo. hws
Last modified:  16:08:58, Thursday, August 16, 2001 Lamzs |
CPU Family: SuperH RISC engine
T ool chain: Hitachi SuperH Standard
Infarmation:
Mo workspace information available ;I

W Show workspace information on workspace open

Figure 6.10: Workspace Properties Dialog

When a workspace is opened, the High-performance Embedded Workshop can display this
information so that it is possible to determine whether the workspace is the desired workspace. To
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display this information on opening a workspace, set the “Display workspace information dialog
on opening workspace” check box.

6.4.4 Save workspace before executing any tools

To force the High-performance Embedded Workshop into saving the current workspace before
executing any build phases (i.e. build, build all or build file operations) or version control
commands set the “Save workspace before executing any phases” check box.

6.4.5 Prompt before saving workspace

In addition to the above check box, set this to prompt before saving.

6.4.6 Default directory for new workspaces

When a new workspace is created the High-performance Embedded Workshop invokes the “New
Workspace” dialog. One of the fields on this dialog is the directory in which the new workspace
will be created. By default, this is the root directory. However, if you would like to set this default
directory to another location (e.g. “C:\Workspaces”) then enter the desired directory into the field
or browse to it graphically via the “Browse...” button.

6.4.7 Prompt before saving session

Checking this option will force the High-performance Embedded Workshop into displaying a
prompt before the session is saved to disk.

144

RENESAS



High-performance Embedded Workshop User Manual

6.5 Using an External Editor

The High-performance Embedded Workshop allows you to use an external editor. Once an
external editor has been specified, it will be launched when the following actions are performed:

Double clicking on a file in the “Projects” tab of the “Workspace” window.
Double clicking on an entry in the “Navigation” tab of the “Workspace” window.
Double clicking on an error/warning in the “Build” tab of the “Output” window.
Double clicking on an entry in the “Find in Files” tab of the “Output” window.
Selecting the [Open <file>] option from the “Workspace” windows pop-up menu.
Clicking the “Launch Editor” toolbar button.

To specify an external editor:

1. Select [Tools->Options...]. The “Options” dialog will be displayed. Select the “Editor” tab
(figure 6.11).
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Options

Figure 6.11: Options Dialog Editor Tab
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2. Check the “Use external editor” check box.
The “External Editor” dialog will be displayed (figure 6.12).

External Editor HE

Cammand:
IE:\WINDD‘W’S\.N otepad. exe Browsze. . | 0K |

Arguments to open file: Cancel |
|S(FULLFILE) Ll

Argurments to open file at line:

|$[FU LLFILE] |L|

Figure 6.12: External Editor Dialog

3. Enter the path of the executable (without any arguments) into the “Command” field.

4. Enter the arguments required to open a file into the “Arguments to open file” field. Use the
$(FULLFILE) placeholder to represent the path of the file to be opened.

5. Enter the arguments required to open a file at a specific line into the “Arguments to open
file at line” field. Use the $(FULLFILE) placeholder to represent the path of the file to be
opened and the $(LINE) placeholder to represent the line number at which the cursor
should be initially positioned.

6. Click “OK” to define the editor.
Note: When using an external editor be aware of the following issues:

e Each time you invoke the external editor, in whichever way, a separate instance of the editor
will be launched.

® You must save your own files before you perform a build file, build or build all operation.
6.6 Customizing File Save

The High-performance Embedded Workshop allows you to customize file save on the “Editor” tab
of the “Options” dialog (figure 6.11). To open the tab, select [Tools->Options...] and click the
“Editor” tab.

The following sections explain the options related to file save.
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6.6.1 Save files before executing any tools

To force the High-performance Embedded Workshop into saving edited files before executing any
build phases (i.e. build, build all or build file operations) or version control commands, set the
“Save files before executing any tools” check box.

6.6.2 Prompt before saving files

In addition to the above check box, set this to prompt before saving.
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6.7 Using an External Debugger

The High-performance Embedded Workshop can launch an external debugger tool. If you want to
use another debugger then you must add it to the “Tools” menu.

The “Debugger” tab of the “Customize” dialog (figure 6.13) is where the HDI-related information
is configured. You may wish to use an older version of the debugger if certain targets are not
currently supported in the new environment. Invoke it by selecting [Tools->Customize...] and
then selecting the “Debugger” tab.

Customize K E3
Tu:u:nlbarsl Enmmandsl Menuy  Debugger ILog I Help I

¥ Lse external debugger

HODI location 4.0 or greater):

IE:\Hew\HDIE'\SIM'\SH'\Hdi.e:-:e Ll Browse... |

Sezsion file:
|$[EEINFII3DIFH]\$[PF|DJEETNAME].hds Ll Browse... |

Download module:

|$[I:EINFII3DIFE]\$[F'F|DJEETNAME].abs| Ll Browse. .. |

ok I Cancel

Figure 6.13: Customize Dialog Debugger Tab

To use an external debugger, check the “Use external debugger” checkbox and specify the items
described below. There are three items of information, which need to be specified. Firstly, the
location of the HDI executable must be specified. This must be version 4.0 or greater otherwise
the behavior is not guaranteed. The second item of data is the session file. This tells HDI which
session to load when it is launched. Finally, the location of the download module is required. This
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allows the HEW to automatically switch to HDI when the download module changes after a build.
Click the “Launch External Debugger” toolbar button to invoke HDI with the specified session
file.

After a build, if the download module has been updated, the HEW will switch back to HDI to
enable immediate debugging. Whilst using HDI, double clicking in any source window will switch
back to the HEW with the source file open at the line which was double clicked.

150

RENESAS



High-performance Embedded Workshop User Manual

6.8 Using Custom Placeholders

Throughout the High-performance Embedded Workshop the user can use a number of pre-defined
placeholders for directory definitions. For example the user can use the “$(PROJDIR)” variable to
signify the current HEW project directory. This makes it much easier to relocate projects and
keep all of the paths correct.

The High-performance Embedded Workshop also has the ability to define custom placeholders.
This means you can enter your own custom placeholder definition and decide upon its directory
value. Once defined this placeholder becomes available throughout the rest of the HEW system.

The placeholders can be defined on an application wide level so the placeholders are available to
all workspaces and projects that use the HEW. The other method of defining the placeholders is
using the workspace wide custom placeholders this means the placeholders can only be used in the
current workspace. This list is only available when you have a workspace open.

Toolhalsl Commandsl Meny  Flaceholders I Debuggerl Log I Help I

Application wide custom placeholders:

Placeholder | Directorny |

T it

Hemowe

S
e

wiorkspace wide custom placeholders::
Placehalder | Directarny | Add...

I ity

|

Eemove

oK | Cancel |

Figure 6.14: Customize Dialog Placeholder Tab

2 To add a custom placeholder:
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1. Select [Tools->Customize...]. The dialog shown in figure 6.1 will be displayed. Select
the “Placeholders” tab (figure 6.14).

2. Choose whether you need to use an “Application wide custom placeholder” or
“Workspace wide custom placeholder”. Click “Add” on the adjacent button to the list
you require.

3. The dialog, add “New Custom Placeholder” dialog is displayed. (figure 6.15)

In the fields provided choose a suitable name for the placeholder and a description of what
the placeholder means.

5. Then choose a directory, which relates to this placeholder. It is possible to use
placeholders that are already defined in this field such as $(PROJDIR).

Mew Custom Flaceholder

Placeholder:
I Cancel |

Description:

Directony:

I Browse... |

Figure 6.15: New Custom Placeholder Dialog

6.9 Using Confirmation Dialog Boxes

The HEW allows users to specify many items for confirmation even in a single operation. These
items are usually set by default. However, it may be annoying to handle the confirmation dialog

boxes if you take the same operation several times. Use the [Confirmation] page of the [Options]
dialog box to control those confirmation dialog boxes.

2 To view the content of [Display confirmation dialogs for]:
1. Select [Tools->Options...]. Then select the “Confirmation” tab (figure 6.16).
2. Items to be confirmed are listed in the dialog box.
3. To toggle a checkmark for an item, select the checkbox on the left of the item’s name.
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Build | Editer | Warkspace Gonfirmation

— Digplay confirmation dialogz for:

[w]Splazh Screen = Set All |

(w|Dizplay Welcome dialog
[JLoad Program Clear All |
[ 1Unload Proeram

[ |Save Memary

[whitialize Tarzet

[w]Domnload modules after build
(w|Load memary

[w]\erify memory

[w]Sawve memory

(wIFill memary

[w|Test memary

[w]Delete A1l Labels

(w|Delete Label

[ Loadine Labels LI

ok I LCancel

Figure 6.16: Confirmation Page for Optional Dialog Boxes
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7. Version Control

The High-performance Embedded Workshop provides facilities for connecting to a version control
tool. Some of the reasons why version control tools are used with a project are:

e To maintain the integrity of a project.
e To store each stage of a project.
e To enable different users to co-develop a project by controlling revisions to its source files.

Figure 7.1 illustrates a typical project where a version control system is in use. This shows three
users who all use the same-shared network drive to exchange source code. The version control
system provides access and updates to the source files.

NETWORK

LOCAL

Figure 7.1: Version Control
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7.1 Selecting a Version Control System

Initially, the version control sub-menu will appear as shown in figure 7.2. At this time only the
[Version Control -> Select...] option is available because a version control system is not yet
active for the current workspace.

—|

1 W o
_| Adrninistration,.. j‘”‘l A

[Ehatiae Tieolehar Yersis. .

Select...

CanfEues..
Cuztamize... g
Options. . [ ol il

[ﬁ. Eemowve Eilefz]

Launch Ertermal Mebugger..
7L — B, Gex Fiefs)

Farmat Wiews... a',‘ Ehectk Dt Eilels]
B heck InFiEls]
L&) Status of Filels]

Figure 7.2: Version Control Sub-Menu

2 To select a version control system:

1. Select [Version Control->Select...]. The dialog shown in figure 7.3 will be displayed.
This dialog lists all of the supported version control systems.

2. Select the desired version control system from the “Version control systems” list and click
the “Select” button. The “Current version control system” is changed to reflect the new
selection.

3. Click the “OK” button to confirm the selection.
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Select Yersion Control System K E3

Yerzion contol systems: 0K
Custom VLS

Cancel

Select

dil;

Current verzion control spstem;

MHaone

Figure 7.3: Select Version Control System Dialog

Note: Only those version control systems which have been installed with the HEW will appear
in the “Select Version Control System” dialog (figure 7.3).

Once a version control tool is selected you will notice that the [Version Control->Configure...]
option has now become available.

The next chapter discusses the usage of the custom version control system.
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8.  Using the Custom Version Control System

The custom version control system is a configurable addition to the High-performance Embedded
Workshop, which allows you to connect to a version control system already installed on your
machine. To clarify further, the High-performance Embedded Workshop does not provide a
version control tool itself, only a means by which you can integrate the version control system,
which you use into your workspaces and projects.

8.1 Defining Version Control Menu Options

The custom version control system allows you to invoke a version control command either by
selecting an option from the [Tools-> Version Control] sub-menu or by clicking a version control
toolbar button. When either of these actions are performed, the associated commands are executed
and the output is displayed in the “Version Control” tab of the “Output” window.

2 To execute a version control menu option or toolbar button:

1. Select whichever items you would like to apply the version control command to from the
“Workspace” window. This may include a workspace, project(s), folder(s) and file(s).
When the command is selected, all of the files will be extracted from the selected items and
passed, in turn, to the version control command. For example, if you select the workspace
icon then all of the files in all of the projects will be passed, in turn, to the version control
command. This will include any system files. For example if you select the project item
then

2. Select the required menu option from the [Tools->Version Control] sub-menu or click the
desired version control toolbar button.

The custom version control support allows you the most flexibility in specifying how a version
control system is to be used. To configure it, select [Version Control->Configure...]. The
“Version Control Setup” dialog will be displayed (figure 8.1).
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Yersion Control Setup HE

Commands ‘ F'rniecls] General]

System menu optiohs and toolbar buttons :

Bdd Filefs]
Chick In File(s
Check Out Filels)
Get Filels)
Remaove Filels)
Status of File(s)

Maodify. .

Llzer menu options

dd

[LLLE

(1].8 I Cancel ‘ Esport... | Impat... ‘

Figure 8.1: Version Control Setup Dialog Commands Tab
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The “Commands” tab contains two lists of menu options. The first list, “System menu options and
toolbar buttons”, represents those menu options which always appear on the version control sub-
menu. These menu options also have an associated toolbar button on the version control toolbar.
The second list, “User menu options”, represents those additional user defined options which are

added to the bottom of the version control sub-menu. Figure 8.2 shows the structure of the version
control sub-menu.

Options... |
Salect..
Configure..
[ Add Filals)
@:. Remove Filels) S
& Get Filels) Diefimet
& Check Out File(s) Option
B Check In Fileis)
@ Status of Filel=) 5.{
. . Llzer
History of Filels) Defined
Unda Check aut aof Filelz) Optien

Figure 8.2: Version Control Sub-Menu

8.1.1 System menu options and toolbar buttons

In order to invoke commands from the toolbar or the system defined options of the [Tools-
>Version Control] sub-menu, you must first define the associated commands that should be

executed when they are activated. The names of the options and their intended action are listed in
table 8.1.
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Table 8.1: System Menu Option

Option Description

Add File(s) Add selected file(s) to version control system.

Remove File(s) Remove selected file(s) from version control system.

Get File(s) Get a read only local copy of the selected file(s) from version control system.

Check In File(s) Put back, i.e. update, the selected file(s) in version control system with the
local copy.

Check Out File(s) Get a writable local copy of the selected file(s) from version control system.
Status of File(s) View the status of the selected file(s).

2 To modify a system menu / toolbar option:
1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.
2. Select the option to be modified from the “System menu options and toolbar buttons” list
and then click the “Modify...” button. The dialog shown in figure 8.3 will be displayed.
This figure shows a dialog when “Add File(s)” has been selected for example.

3. Commands are added via the “Add...” button. See the section, “Defining Version Control
Commands”, later in this chapter for further information.

4. Close the “Define Command for “<command>"" dialog by clicking “OK”.
5. Close the “Version Control Setup” dialog by clicking “OK”.

162

RENESAS



High-performance Embedded Workshop User Manual

Defhine Commands for "Add File[s]"

Commands ;

Cancel

flEdifys.
Bemnve
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Figure 8.3: Modify System Menu Option (Example)
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8.1.2 User menu options

You can create as many user defined menu options as you like, name them how you want and
define their order in the menu. User defined menu options do not appear on the version control
toolbar.

2 To create a new version control menu option:
1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.
2. Click the “Add..” button. The dialog shown in figure 8.4 will be displayed.
3. Enter the name of the menu option into the “Option” field.
4. Commands are added to the menu option via the “Add...” button. See the section,
“Defining Version Control Commands”, later in this chapter for further information.
Close the “Add Menu Option” dialog by clicking “OK”.
6. Close the “Version Control Setup” dialog by clicking “OK”.

hd

Add Menu Ophtion

Optian : oK
IM yOption

Cancel
LCommands:

oty

Eemove

ol B L

HAREE.

FEwE dmtr

Figure 8.4: Add Menu Option Dialog
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2 To remove an existing version control menu option:
1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.

2. Select the menu option to be removed from the “User menu options” list and then click the
“Remove” button.

3. Close the “Version Control Setup” dialog by clicking “OK”.
2 To modify an existing version control menu option:
1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.

2. Select the menu option to be modified from the “User menu options” list and then click the
“Modity...” button beside the list. The dialog shown in figure 8.4 will be displayed. (The
title of the dialog is “Modify Menu Option™.)

3. Modify the commands as necessary and then click “OK”.
4. Close the “Version Control Setup” dialog by clicking “OK”.
2 To change the ordering of version control menu options:
1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.

2. Select the menu option to be moved and then click the “Move up” and “Move down”
buttons as necessary.

3. Close the “Version Control Setup” dialog by clicking “OK”.
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8.2 Defining Version Control Commands

Commands are defined when the “Add...” or “Modify...” buttons are clicked on the dialogs
shown in figure 8.3 and figure 7.4. In either case, the dialog shown in figure 8.5 is invoked.

Add Command K E3 |

— Command :

YY'erzion control executable :

IV:WSS\WIN32‘\SS.E:-:B Browse. .. | Cancel |

Arguments
IHistDl_'.J $MVCDIR)A$(FILEMNAME] v $[USERMAME | $(PASS ﬂ

Initial directory
[$IFILEDIR] > Bowse |

— Executable return code :

* Heturn code of executable is not meaningful

" Command has failed if the retumn code is Mot Equal To j ID

Figure 8.5: Add/Modify Command Dialog

2 To define a command:

1. Enter the full path of the command into the “Version control executable” field or browse to
it graphically by clicking the “Browse...” button.

2. Enter the arguments for the command into the “Arguments” field.

3. Enter the initial directory in which you would like to run the executable from into the
“Initial directory” field or browse to it graphically by clicking the “Browse...” button. In
most cases this should be set to the “$(FILEDIR)” placeholder, i.e. execute the command
from the same directory as the file.

4. Set the “Executable return code” options as described in the following section.
5. Click “OK” to define the new command.
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8.2.1 Executable return code

If the return code of the command(s) can be used to indicate a failure then you should select the
“Command has failed if the return code is” option and set the two fields to the right as required.

If the “Command has failed if the return code is” option is selected then the HEW will check the
return code of each command to determine whether a failure occurred. If so, no further commands
will be executed and any other processes which would follow the commands (e.g. build) will not
be executed.

If the “Return code of tool is not meaningful” option is selected then the HEW will not check the
return code of each. Consequently, all commands will execute regardless.
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8.3 Specifying Arguments

It is obvious that arguments must be specified correctly, otherwise the version control tool
executed will not function as intended. However, it is also important, when using custom version
control support, to specify the arguments in a flexible way as a single version control command
can be applied to more than one file. To facilitate this, the “Arguments” field has a placeholder
button (refer to appendix C, “Placeholders”, for an in depth discussion of placeholders) which,
when clicked on, invokes a pop-up menu of available placeholders (figure 8.6). An explanation of
each placeholder and how their values are derived can be found in table 8.2, Arguments Field
Placeholders.

User login nama

User login password
“Version contral directory
Comment

Filz path + nama
Filznams

File leaf

File extension

Fila directary
Configuration directary
Project directary
Workspace directory
Temp diractory
Command directary
Windows directory
Windows system directory
Workspace nama

Project name

Configuration name

Figure 8.6: Arguments Field Placeholder Pop-up Menu
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Table 8.2: Arguments Field Placeholders

Placeholder Value and How its Determined

User login name Current user login (“General” tab)

User login password Current user password (“General” tab)

Version control directory “Virtual” version control mapping (“Projects” tab)
Comment Comment specified before command execution
File path + name Full path and name of file involved in operation
Filename Filename (including extension) of file involved
File leaf Filename (excluding extension) of file involved
File extension Extension of file involved in operation

File directory Directory of file involved in operation
Configuration directory Current configuration directory

Project directory Current project directory

Workspace directory Current workspace directory

Temp directory Temporary directory

Command directory Version control executable directory

Windows directory Directory where Windows® is installed
Windows system directory Directory where Windows® system files exist
Workspace name Current workspace name

Project name Current project name

Configuration name Current configuration name

8.3.1 Specifying File Locations

When referring to a file’s location, be sure to use a placeholder, otherwise the command will only
relate to a hardwired file. For example, let’s imagine that a version control executable has been
selected which uses a -GET command to obtain a read only copy of a file. The “Arguments” field
could be specified as:

-GET “c:\vc\files\project\main.c”

However, when executed, this command can only ever get the file MAIN.C. To resolve this
problem, HEW uses a system of placeholders and directory mappings. The latter tell the HEW
which “working” directories (i.e. where source files are being worked on) map to which
“controlled” directories (i.e. where the source files are stored in the version control system).
Mappings between these two directory systems can be specified via the “Projects” tab of

the ”Version Control Setup” dialog (figure 8.7).
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Yerzion Control 5etup E E

Commands  Projects | Generall

Show details for project IF'roiecH j

— Details :

Yergion control directory mappings

Source Directary | Yergion Contral Directory Add..
c:hwarkhapplicationproject]  whwehowhapphproject]
c:hmarkhapplicationt.erc whvwchawhappharc Fodi,
chworkhzhared whvwohawishared Ll
Hemave |

< | i

Environment ;

Add..

e i

i

Eemose

Ok I Cancel Expart... Impaort...

Figure 8.7: Version Control Setup Dialog Projects Tab

2 To define a new mapping:

1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.
Select the “Projects” tab, and the dialog shown in figure 8.7 will be displayed.

2. Click the “Add...” button that is next to the “Version control directory mappings” list. The
dialog shown in figure 8.8 will be displayed.

3. Enter the source (i.e. “working”) directory into the “Source directory” field or browse to it
graphically by clicking the “Browse...” button.

4. Enter the version control directory (i.e. “controlled”) directory into the “Version control
directory”.
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Yersion Control Directory Mapping K E3

Source directony : Q. I
Ic:\wark\.shared ﬂ Erowse...l Cancel |

Werzion control directary :

IH:\vc'\sw\shared

Figure 8.8: Version Control Directory Mapping Dialog
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2 To modify an existing mapping:
1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.
Select the “Projects” tab, the dialog shown in figure 8.7 will be displayed.
2. Select the mapping to be modified from the “Version control directory mappings” list and
then click the “Modify...” button. The dialog shown in figure 8.8 will be displayed.
3. Make the necessary changes to the two directories and then click “OK” to confirm the edits.
2 To remove an existing mapping:
1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.
Select the “Projects” tab, the dialog shown in figure 8.7 will be displayed.
2. Select the mapping to be removed from the “Version control directory mappings” list and
then click the “Remove” button.

Once the mappings have been defined you can use the “Version control directory” placeholder,
$(VCDIR), to represent the directory in which the project file is stored. Consider the scenario
shown in figure 8.9. Here are three directories, which are mapped from a shared version control
drive (X:\) to a local drive where the development is being done (C:\).

LOCAL - C:\ Mapped To NETWORK - X:\

E:

C:\work\application\project1 X:\ve\sw\app\project1

.

—

il
i

C:\work\application\src X:\vc\sw\app\src

E:

C:\work\shared

.
-

X:\vc\sw\shared

Figure 8.9: Example Mappings

Now let’s imagine that a version control executable has been selected which uses a -GET
command to obtain a read only copy of a file. In order to get all of the files in a project we need to
use the following command:
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-GET “$(VCDIR)\S$ (FILENAME)”

When the HEW executes the command for a given project file, it will replace $(VCDIR) for the
equivalent version control directory in the file mapping.

For example, suppose FILE1.C is located at:
c:\work\application\projecti\filel.c
If the get command is applied to FILE1.C then:

(1) X:\ve\sw\app\project1 is substituted for $(VCDIR) as this is the version control directory
mapping for c:\work\application\project1.

(2) FILEL.C is substituted for $(FILENAME).

Project File: C:\work\application\projectl \ filel.c
Arguments: $ (VCDIR) \ $(FILENAME)

(1 &)
Command: X:\vc\sw\app\projectl \ filel.c

Figure 8.10: Example of Substitution

8.3.2 Specifying Environment

Select the “Projects” tab of the “Version Control Setup” dialog to view the current settings (figure
8.7).

To add a new environment variable click the “Add...” button beside the “Environment” list (the
dialog shown in Figure will be invoked). Enter the variable name into the “Variable” field, the
variable’s value into the “Value” field and then click “OK” to add the new variable to the
“Environment” list.
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Environment Yanable EHE

iiialial_ale :

Cancel
Walue :

| Placehalder
I 4 | popUp MEnu

Figure 8.11: Environment Variable Dialog

To modify an environment variable, select the variable that you want to modify from the
“Environment” list and then click the “Modify...” button beside it. Make the required changes to
the “Variable” and “Value” fields and then click “OK” to add the modified variable back to the list.
To remove an environment variable, select the variable that you want to remove from the
“Environment” list and then click the “Remove” button beside it.
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8.33 Specifying Comments

If a command contains the placeholder “$(COMMENT)” then the HEW will request that you
enter the comment when the command is executed (via the dialog as shown in figure 8.12).

Pleaze Enter Comment K E3
File: c:hhewhdemohdemohzbrk.c

Cahcel |

Comment :

[ Apply comment ta all files

Figure 8.12: Please Enter Comment Dialog

You may specify a comment for each file or, if you would like to specify the same comment for
all files, check the “Apply comment to all files” check box before clicking “OK”.
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8.34 Specifying a User Name and Password

Most version control tools will require you to pass a user name and password on the command line
in order to keep files secure and to keep a record of which files were changed by which users. The
custom version control support provides two placeholders “User login name”, $(USERNAME),
and “User login password”, $(PASSWORD). When the command is executed, these placeholders
will be replaced with the current settings in the “General” tab of the “Version Control Setup”
dialog (figure 8.13).

Yerzion Control 5etup E E

Commands | Projects  General |

— Execution :

¥ Prompt before executing command
™ Rurin DOS Wwindaw

[ Use forward slash ' as version control directory defimiter

— Uszer details :

Uszer: JHARE

Pazzword: =

— Configuration file:
Current verzion control configuration file;

C:hHewhProject WCustomy TS hve

Ok Cancel Expart... Impaort...

Figure 8.13: Version Control Setup Dialog General Tab
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In order to give the $(USERNAME) and $(PASSWORD) fields a value you will first need to
login. If you have not logged in before a command is executed which uses either of these
placeholders then you will be prompted to do so before the command can be executed.

2 To login (i.e. specify a user name and password):
1. Click the “Log in...” button. The dialog shown in figure 8.14 will be displayed.
Enter your user name into the “User name” field.
Enter your password into the “Password” field.
Re-type your password again into the “Confirm password by retyping it below” field.

A I

Click “OK” to set the new user name and password. If there is any inconsistency between
the two versions of the password which you entered then you will be requested to type your
password again.

Log in HE
User name : ok I
JHARE.

I Cancel |
Pazsword

Ixxxxxxx

Canfirm pazzword by retping it below :

Ixxxxxx

Figure 8.14: Log in Dialog
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84 Controlling Execution

The “General” tab of the “Version Control Setup” dialog (figure 8.13) allows you to control the
way in which the version control tool is executed. It also shows the full path to the current version
control configuration file.

84.1 Prompt before executing command

If this check box is set then, before any version control commands are executed, a dialog is
displayed (figure 8.15) which lists all of the files involved in the operation. Files may be
deselected by clearing the associated check box. Clicking “OK” will apply the command to each
of the selected files. Clicking “Cancel” will abort the operation.

History 7 ] ]
Files :
widemo.c  [chhewhdemotderno]

(W] shrk. [e:hhewhdemohdena] Cahcel |

[w]wecttblsre [chhewhdemotdemno]

KN — [

Figure 8.15: Command Prompt Dialog (Example)

8.4.2 Run in DOS Window

By default, the output of the version control commands is redirected to the “Version Control” tab
of the “Output” window. If you would rather run each command in a separate DOS window then
set this check box.

8.4.3 Use forward slash ¢/’ as version control directory delimiter

By default, when the HEW substitutes the placeholder $(VCDIR) it uses the backward slash
character ‘\’ to divide directories. However, if the version control system you are using uses a
forward slash character (e.g. Visual SourceSafe) to divide directories then set the “Use forward
slash / as version control directory delimiter”.
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8.5 Importing and exporting a Set-up

Each workspace can have a different version control set-up. The HEW allows you to store the
version control settings independently so that you can import them into other workspaces. This
greatly reduces the amount of time it takes to configure the same version control settings across
several workspaces.

2 To export a version control set-up:
1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.

2. Click the “Export...” button. A standard file save dialog will be displayed. Browse to the
directory in which you would like to save the configuration.

3. Enter the name of the file and then click “OK”.
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2 To import a version control set-up:
1. Select [Version Control->Configure...]. The dialog shown in figure 8.1 will be displayed.

2. Click the “Import...” button. A standard file open dialog will be displayed. Browse to the
* HVC file which you would like to import.

3. Select the file and then click “OK”.
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9.  Using Visual SourceSafe

The High-performance Embedded Workshop provides specific support for the Visual SourceSafe
version control system. At the time of writing, the HEW can only attach to versions 5 and 6 of
Visual SourceSafe.

The Visual SourceSafe version control system associates a project in your workspace with a
project inside a Visual SourceSafe database. It allows you to quickly invoke the standard
commands either by selecting an option from the [Tools->Version Control] sub-menu or by
clicking a version control toolbar button.

9.1 Attaching Visual SourceSafe to a Workspace

The following sections describe how you can associate Visual SourceSafe with your current
workspace.

9.1.1 Selecting Visual SourceSafe
First, you need to select Visual SourceSafe as the version control system.

2 To use Visual SourceSafe 5.0 or 6.0:
1. Select [Tools->Version Control->Select...]. The “Select Version Control System” dialog
will be displayed (figure 7.3) which lists all of the supported version control systems.
2. Select the “Visual SourceSafe 5.0/6.0” entry from the Version Control Systems list and
click the “Select” button.
3. Click “OK” to confirm the selection. The SourceSafe Login dialog is displayed (figure 9.1).
4. Enter your Visual SourceSafe login into “Username” and password into “Password”.

5. Enter into Database path the full path to the Visual SourceSafe database (i.e.
SRCSAFE.INI) into which you would like to add this project.

6. Click “OK”. The “Create SourceSafe Project” dialog is invoked (figure 9.2).

7. The “Project name” field displays the name of the project (i.e. folder) to be created in the
database. If necessary you can change this name to another.

8. The tree underneath the “Project name” field shows the structure of the database specified
in step 6. Select the folder into which you would like to create the folder specified in the
“Project name” field.

9. Click “OK”.

10. HEW will require you to repeat steps 7-9 for as many projects as are present in the current
workspace.
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SourceSafe Login EE3

Username: I
Pazsword; I ﬂl

Databaze path: I Browsze... I

Figure 9.1: SourceSafe Login Dialog

Create 5ource5afe Project EE

Project name:
Ipmiect

Cancel |
$/project

-

=

Figure 9.2: Create SourceSafe Project

The HEW has now created the necessary projects within Visual SourceSafe and sets-up the
version control toolbar and menu for immediate access. However, although the Visual SourceSafe
projects themselves have been created, no files have been added to them.

9.1.2 Adding files to Visual SourceSafe

The previous section has only established the mappings between the project directory on your hard
disk (i.e. the working directory) and the project directory in Visual SourceSafe (i.e. the controlled
directory). Although the project directory (and any subdirectories) on your hard disk may contain
many source files whereas the directly its mapped to in Visual SourceSafe will be initially empty.

Firstly, you must select Visual SourceSafe as the version control system.

2 To add a file or files to Visual SourceSafe:
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1. Select the file(s), which you would like to add to Visual SourceSafe. You may also select a
file folder, project folder, a workspace folder or combination thereof. When selecting the
project or workspace folder then the system files will be added to the selected file list. For
example, selecting the project folder will also add the project file to the file list. If the
project file is then checked out and the version is newer than when it was last loaded you
will be asked whether you want to reload the project.

4. Click the Add Files toolbar button ( @F ) or select the [Tools->Version Control->Add
Files] menu option.

When you add files to Visual SourceSafe the local versions in your working directory will become
read only. To check that the add files operation was carried out as you expected, or to quickly
review the status of all of the files in a project:

1. Select the poject folder whose files you want to check.

2. Click the Status of Files toolbar button ( @ ) or select the [Tools->Version Control-
>Status of Files] menu option.

3. The status of each file will be displayed in the “Version Control” tab of the “Output”
window. The information shown includes whether the file is added to the project, if the
file is checked out and, if it is checked out, who did so.
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9.2 Visual SourceSafe commands
The following 8 operations are available:

e Add a file to version control

e Remove a file from version control

e Get aread only copy of a file or files

e Check out a read/write copy of a file or files (i.e. for editing)

e Check in a previously checked out file or files (i.e. update Visual SourceSafe with the edits
made)

e Undo a previously check out operation on a file or files (i.e. cancel any edits made)*
e View the status of a file
e View the history of a file*

*These commands can only be accessed via the [Tools->Version Control] sub-menu whereas all
of the other commands can be accessed from both the toolbar and menu.

9.2.1 Removing a File from Version Control

Although files appear in your HEW project (in the “Projects” tab of the “Workspace” window,
Visual SourceSafe is not necessarily controlling them.

2 To remove a file or files from Visual SourceSafe:
1. Select the file(s), which you would like to remove from Visual SourceSafe. You may also
select a file folder, project folder, a workspace folder or combination thereof.

2. Click the Remove Files toolbar button ( @3 ) or select the [Tools->Version Control-
>Remove Files] menu option.

9.2.2 Getting a Read Only Copy of a File from Version Control

Visual SourceSafe protects your source files and ensures that only one user can have a writable
copy of a controlled file at any one time. However, it is possible for any user to obtain a read only
copy of any file.

2 To get a read only copy of a file or files from Visual SourceSafe:

1. Select the file(s), which you would like to get from Visual SourceSafe. You may also select
a file folder, project folder, a workspace folder or combination thereof.

&
2. Click the Get Files toolbar button (| % ) or select the [Tools->Version Control->Get
Files] menu option.
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9.2.3 Checking Out a Writable Copy of a File from Version Control

Visual SourceSafe protects your source files and ensures that only one user can have a writable
copy of a controlled file at any one time. The check out operation takes a writable copy of the file
from Visual SourceSafe and places it on your local drive. This can only be done if another user
does not already check out the file or files in question.

2 To check out a writable copy of a file or files from Visual SourceSafe:
1. Select the file(s), which you would like to check out from Visual SourceSafe. You may
also select a file folder, project folder, a workspace folder or combination thereof.

'
2. Click the Check Out Files toolbar button (%! ) or select the [Tools->Version Control-
>Check Out Files] menu option.

9.24 Checking In a Writable Copy of a File into Version Control

Visual SourceSafe protects your source files and ensures that only one user can have a writable
copy of a controlled file at any one time. The check out operation takes a writable copy of the file
from Visual SourceSafe and places it on your local drive. Once a file is checked out it is edited
and then checked back in so that the edits can be made available to other users.

2 To check in edits made to a file or files in Visual SourceSafe:
1. Select the file(s) upon which you would like to check back into Visual SourceSafe. You
may also select a file folder, project folder, a workspace folder or combination thereof.

a
2. Click the Check In Files toolbar button ( & ) or select the [Tools->Version Control-
>Check In] menu option.

9.2.5 Undoing a Check Out Operation

Visual SourceSafe protects your source files and ensures that only one user can have a writable
copy of a controlled file at any one time. The check out operation takes a writable copy of the file
from Visual SourceSafe and places it on your local drive. Once a file is checked out it is edited
and then checked back in so that the edits can be made available to other users. However, if the
check out operation was carried out by mistake, or perhaps is no longer required, then the
operation can be undone.

2 To undo a check out of a file or files from Visual SourceSafe:

1. Select the file(s) upon which you would like to undo a previous check out operation. You
may also select a file folder, project folder, a workspace folder or combination thereof.

2. Select the [Tools->Version Control->Undo Check Out] menu option.
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9.2.6 Viewing the Status of a File

Although files appear in your HEW project (in the Projects tab of the Workspace window), Visual
SourceSafe is not necessarily controlling them. Of those files, which are being controlled by
Visual SourceSafe, some will be checked in and others will be checked out (i.e. being edited by a
user). The status command displays the current status of a file or file(s).

P To view the status of a file or files in Visual SourceSafe:

1. Select the file(s) whose status you would like to view. You may also select a file folder,
project folder, a workspace folder or combination thereof.

2. Click the Status of Files toolbar button ( @ ) or select the [Tools->Version Control-
>Status of Files] menu option.
9.2.7 Viewing the History of a File

Visual SourceSafe controls the edits to the files in its projects and allows you to view the complete
history of these edits right back to the time that the file was first added to the project.

2 To view the history of a file or files in Visual SourceSafe:

1. Select the file(s) whose history you would like to view. You may also select a file folder,
project folder, a workspace folder or combination thereof.

2. Select the [Tools->Version Control->Show History] menu option.

186

RENESAS



High-performance Embedded Workshop User Manual

9.3 Visual SourceSafe Integration Options

You can control the way in which the history and status commands are displayed by selecting
[Tools->Version Control->Configure...].

To display the results of a history command in a dialog box then check the “Display dialog box for
history” check box or clear it if you would rather display the output in the “Version Control” tab
of the “Output” window. To display the results of a status command in a dialog box then check the
“Display dialog box for file status” check box or clear it if you would rather display the output in
the “Version Control” tab of the “Output” window.
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Debugger Part
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Section 1 Overview

The High-performance Embedded Workshop (HEW) is a graphical user interface intended to ease
the development and debugging of applications written in C/C++ programming language and

assembly language for Renesas microcomputers. Its aim is to provide a powerful yet intuitive way
of accessing, observing and modifying the debugging platform in which the application is running.

The E10A emulator (hereafter referred to as the emulator) is a software and hardware development
support tool for application systems using the Renesas original microcomputer.

The PCMCIA card emulator or PCI card emulator (hereafter referred to as the card emulator),
which is the main unit of the emulator, is connected, through the H-UDI port*, to the user system.
The user system can be debugged under the conditions similar to the actual application conditions.
The emulator enables debugging anywhere indoors or out. The host computer for controlling the
emulator must be an IBM PC compatible machine with a PCMCIA type II or PCI slot.

Figures 1.1 and 1.2 show the system configuration using the emulator.

Note: The H-UDI is an interface compatible with the Joint Test Action Group JTAG)
specifications.

Host computer (PC with PCMCIA TYPE Il slot)

PCMCIA card emulator

o F
e
fﬁ@r iy User system interface cable
7 y

£

\ \

SHxxxx

Insert into the PCMCIA TYPE |l slot

Connect to the H-UDI port connector

User system

Figure 1.1 System Configuration with the Emulator (PCMCIA Card Emulator Used)
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User system interface cable

PCI card emulator
Z SHxxxx
Ve

Insert into
the PCI slot

User system

Host computer

Figure 1.2 System Configuration with the Emulator (PCI Card Emulator Used)
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The emulator provides the following features:

Excellent cost-performance card emulator

Compactness and low price are obtained through the use of a PCMCIA or PCI interface.
Realtime emulation

Realtime emulation of the user system is enabled at the maximum operating frequency of the
CPU.

Excellent operability

Using the HEW?2 (High-performance Embedded Workshop 2) on the Microsoft® Windows® 98,
Microsoft” Windows® Me, Microsoft® Windows® 2000, Microsoft® Windows® XP, and
Microsoft® Windows NT® operating systems enables user program debugging using a pointing
device such as a mouse. The HEW2 enables high-speed downloading of load module files.

Various debugging functions

Various break and trace functions enable efficient debugging. Breakpoints and break
conditions can be set by the specific window, trace information can be displayed on a window,
and command-line functions can be used.

Debugging of the user system in the final development stage
The user system can be debugged under conditions similar to the actual application conditions.
Compact debugging environment

When the card emulator specific to the PCMCIA interface is used, a laptop computer can be
used as a host computer, creating a debugging environment in any place.

AUD trace function*

The AUD trace function enables realtime trace.

Note: The AUD is an abbreviation of the Advanced User Debugger. Support for the AUD varies

with the product.
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1.1 Warnings

CAUTION

READ the following warnings before using the emulator
product. Incorrect operation will damage the user system and
the emulator product. The USER PROGRAM will be LOST.

1. Check all components against the component list after unpacking the emulator.

2. Never place heavy objects on the casing.

3. Protect the emulator from excessive impacts and stresses. For details, refer to section 1.2,
Environmental Conditions.

4. Do not insert the emulator into any slot (PCMCIA TYPE II slot or PCI slot) other than the
specified one.

5. When moving the host computer or user system, take care not to vibrate or damage it.

6. After connecting the cable, check that it is connected correctly. For details, refer to section 3,
Preparation before Use.

7. Supply power to the connected equipment after connecting all cables. Cables must not be
connected or removed while the power is on.
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1.2 Environmental Conditions

CAUTION

Observe the conditions listed in tables 1.1 and 1.2 when
using the emulator. Failure to do so will cause illegal
operation in the user system, the emulator product, and the
user program.

Table 1.1 Environmental Conditions

Item Specifications

Temperature Operating: +10°C to +35°C
Storage: —-10°C to +50°C

Humidity Operating: 35% RH to 80% RH, no condensation
Storage:  35% RH to 80% RH, no condensation
Vibration Operating: 2.45 m/s® max.
Storage: 4.9 m/s* max.

Transportation: 14.7 m/s* max.

Ambient gases  No corrosive gases may be present

Table 1.2 lists the acceptable operating environments.
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Table 1.2 Operating Environments

Item

Description

Host computer

Built-in Pentium® Il or higher-performance CPU (600 MHz or higher
recommended); IBM PC or compatible machine with the PCMCIA
TYPE Il slot or the PCI slot.

oS

Windows® 98, Windows® Me, Windows® 2000, Windows® XP, or
Windows NT®

Minimum memory
capacity

128 Mbytes or more (double of the load module size recommended)

Hard-disk capacity

Installation disk capacity: 50 Mbytes or more. (Prepare an area at least
double the memory capacity (four-times or more recommended) as the
swap area.)

Pointing device such as
mouse

Connectable to the host computer; compatible with Windows® 98,
Windows® Me, Windows® 2000, Windows® XP, and Windows NT®.

Power voltage

50+0.25V

Current consumption

CD-ROM drive

HSxxxxKCMO01H: 110 mA (max)
HSxxxxKCMO02H: 230 mA (max)
HSxxxxKCI01H: 340 mA (max)
HSxxxxKCI02H: 600 mA (max)

Required to install the HEW for the emulator or refer to the emulator
user's manual.
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1.3 Components

Check all the components unpacking. For details on the E10A emulator components, refer to
section 1.1 in the additional document, Specific Guide for the SHxxxx E10A Emulator. If the
components are not complete, contact our E-mail address for user registration or refer to the web
site.
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Section 2 E10A Emulator Functions

This section describes the emulator functions. They differ according to the device supported by
the emulator. For the usage of each function, refer to section 6, Tutorial.

2.1 Overview

Table 2.1 gives a functional overview of the emulator.

For the functions of each product, refer to the online help.

Table 2.1 Emulator Functions

No.

Item

Function

1

User program execution

functions

Executes a program with the operating frequency within a
range guaranteed by devices.

Reset emulation

Step functions:

Single step (one step: one instruction)

Source-level step (one step: one-line source)

Step over (a break did not occur in a subroutine)

Step out (executed until a program is returned to the original
call function in a subroutine where a PC is being executed)

2

Reset function

Issues a power-on reset from the HEW to the device during
break.

3

Trace functions

Trace function incorporated in the device
AUD trace:
Branch trace or memory access trace

4

Break functions

Hardware break condition (conditions and the number of
conditions differ according to the device)

PC break condition (255 points)
Forced break function
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Table 2.1 Emulator Functions (cont)

No. Item Function
5 Performance e Uses a counter in the device to measure the number of
measurement functions cycles that passes during point-to-point execution.

e Measures the number of cycles that pass in executing
individual functions and lists them at the end of execution
from a ‘Go’ command.

6 Memory access functions e Downloading to RAM

¢ Downloading to flash memory

¢ Single-line assembly

¢ Reverse assembly (disassembly)

e Reading of memory

e Writing to memory

e Automatic updating of a display of selected variables during
user program execution

e FILL

e Search

e Move

» Copy

7 General/control register Reads or writes the general/control register.
access function

8 Internal I/O register Reads or writes the internal I/O register.
access function

9 Source-level debugging Various source-level debugging functions.
function

10 Command line function Supports command input.

Batch processing is enabled when a file is created by arranging
commands in input order.

11

Help function

Describes the usage of each function or command syntax input
from the command line window.

The specific functions of the EI0A emulator are described in the next section.

200

RENESAS



High-performance Embedded Workshop User's Manual

2.2 Trace Functions

The E10A emulator has two trace functions.

2.2.1 Internal Trace Function

The branch source and branch destination addresses, mnemonics, operands, and source lines are
displayed. Since this function uses the trace buffer built into the device, a realtime trace can be
acquired.

Notes: 1. The number of branch instructions that can be acquired by a trace differs according to
the product. For the number that can be specified for each product, refer to the online
help.

2. The internal trace function is not supported for all products. For the specifications of
each product, refer to the online help.

3. The internal trace function is extended for some products. For the specifications of
each product, refer to the online help.

2.2.2 AUD Trace Function

This is the large-capacity trace function that is enabled when the AUD pin is connected to the
emulator. If an event occurs to acquire a trace, trace information is output in realtime from the
AUD pin.

(1) Trace acquisition event
The following events can be acquired by the AUD trace function.

(a) Branch generation information
The branch source and branch destination addresses are acquired.

(b) Memory access information within the specified range
Memory access in the specified range can be acquired by trace.

Two memory ranges can be specified for channels A or B. The read, write, or read/write cycle
can be selected as the bus cycle for trace acquisition.
This function is called the window trace function.

(c) Software trace

When a specific instruction is executed, the PC value at execution and the contents of one
general register are acquired by trace. Describe the Trace(x) function (x is a variable name) to
be compiled and linked beforehand. For details, refer to the SHC/C++ compiler manual.
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When the load module is loaded on the emulator and a valid software trace function is
executed, the PC value that has executed the Trace(x) function, the variable for x, and the

source lines are displayed.

Notes: 1. This function can be supported with SHC/C++ compiler V6.0 or later for SH4 series,
and with SHC/C++ compiler V7.0 or later for SH3 series.
2. The types of events acquired by a trace differ according to the product. For the
specification of each product, refer to the online help.

(2) Trace acquisition mode

The AUD trace function has the following modes to acquire a trace.

Table 2.2 shows the AUD trace acquisition mode that can be set in each trace function.

Table 2.2 AUD Trace Acquisition Mode

Type Mode

Description

Continuous Realtime trace
trace occurs

When the next branch occurs while the trace information is
being output, all the information may not be output. The user
program can be executed in realtime, but some trace
information may be lost.

Non realtime When the next branch occurs while the trace information is
trace being output, the CPU stops operations until the information
is output. The user program is not executed in realtime.
Trace buffer Trace continue This function overwrites the oldest trace information to store
full the latest trace information.
Trace stop After the trace buffer becomes full, the trace information is no

longer acquired. The user program is continuously executed.

(3) Trace display contents

After the program execution has stopped, the following trace results are displayed in the [Trace]

window.

e PTR: Pointer to a location in the trace buffer (+0 for the last executed instruction)

e [P: Indicates the number of steps that have been passed after the latest information has been
traced. The branch information is counted as one in the branch source and destination.

e Type: Displays the type of trace acquisition information.

e Address: Displays the trace acquisition address.

e Data: Displays the trace acquisition data. For information without data, displays ***####**>

e Instruction, Source, Label: Displays the mnemonic, source, or label information of the trace
acquisition address. When the [Source] column is double-clicked, the cursor moves to the
corresponding position in the editor window.
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The Type, Address, and Data columns have different meanings according to the selected AUD
trace types.

Table 2.3 [Trace Window] Display Contents

Trace Type TYPE Column ADDR Column DATA Column

Branch trace BRANCH Branch source address No display
DESTINATION Branch destination address  No display

Window trace” MEMORY Memory access address Memory access data

Software trace” S_TRACE Trace(x) function execution  Variable x data

address
Data lost™* LOST No display No display
CPU wait CPU-WAIT No display No display

generation™ *

Notes: 1. Not displayed in the internal trace.

2. Not output [Lost] or [CPU-WAIT] depending on the device to be debugged. Note that it
is not clear that the trace data has not been output in time or the CPU has generated a

wait to output the trace data.

(4) Useful functions of the trace window

The trace window provides the following useful functions.

e Searches for the specified data.
o Extracts the specified data.
o Filters and displays again the specified data.

e Supplements the information from the branch destination address to the next branch source
address.

For the usage of those functions, refer to section 5.14, Viewing the Trace Information.
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2.3 Break Function
The E10A emulator has the following three break functions.

(1) Hardware break function
Uses a break controller incorporated in the device.

The access address, instruction fetch address, data, or bus cycle condition can be set. The
logical address is the address condition.

This function can be also set from the EVENT column in the editor window. For the setting,
refer to section 5.2, Viewing a Program.

(2) PC break function (BREAKPOINT)

Breaks when the dedicated instruction at the specified address that has been replaced is
executed. This function cannot be set at a place other than RAM or internal flash memory area
since a memory write occurs.

It can also be set when the [Editor] column for the line to be set is double-clicked in the
[Editor] or [Disassembly] window.

(3) Forced break function

Forcibly breaks the user program.
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2.4 Performance Measurement Function

The emulator has three types of performance measurement functions.

2.4.1 Function for Measuring the Number of Cycles from Point to Point

This function applies a counter in the device to measure the number of cycles from one specified
condition being satisfied until a next specified condition is satisfied.

Not only the number of cycles but also various items such as the number of cache misses or of
TLB misses can be measured according to the supported devices.

This function is hereafter called the performance measurement function or PAI.

Note: Items to be measured differ according to the product and some products do not support
this function. For the specification of each product, refer to the online help.

2.4.2 Profiling Function
The profiling function is used to measure the performance of each function.

A function having bad performance can be easily found if the statistics of the time for each
function are maintained.

Notes: 1. Use of the profiling and performance measurement functions at the same time is not
possible. The [Can not use this function] error message dialog box will be displayed if
simultaneous use is attempted.

2. Items to be measured differ according to the product and some products do not support
this function. For the specification of each product, refer to the online help.
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2.5 Memory Access Functions
The emulator has the following memory access functions.

(1) Memory read/write function

[Memory] window: The memory contents are displayed in the window. Only the amount
specified when the [Memory] window is opened can be read. Since there is
no cache in the emulator, a read cycle is always generated. If the memory is
written in the [Memory] window, a read in the range displayed in the
[Memory] window will occur for updating the window. When the [Memory]
window is not to be updated, change the setting in [Lock Refresh] from the
popup menu.

me command: A command line function that reads or writes the specified amount of
memory at the specified address.

(2) User program downloading function

A load module registered in the workspace can be downloaded. Such module can be selected
from [Download Module] in the [Debug] menu. Downloading is also possible by a popup menu
that is opened by right-clicking on the mouse at the load module in the workspace. The user
program is downloaded to the RAM or flash memory.

When downloading to the flash memory that has not been within the MCU, select [Emulator] from
the [Options] menu, open the [Configuration] window, and perform required settings on the
[Loading flash memory] page.

This function also downloads information required for source-level debugging such as debugging
information.

(3) Memory data uploading function
The specified amount of memory from the specified address can be saved in an S-format file.

(4) Memory data downloading function
The memory contents saved in the S-type-formatted file can be downloaded. Select [Load] from
the popup menu in the [Memory] window.

(5) Displaying the variable contents
The variable contents specified in the user program are displayed. For the usage of the function for
displaying the variable contents, refer to section 5.12, Looking at Variables.
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(6) Other memory operation functions
Other functions are as follows:

e  Memory fill

e Memory copy

e Memory save

e Memory verify

e Memory search

e Internal I/O display

e (ache table display and edit (only for devices incorporating caches)
e TLB table display or edit (only for devices incorporating MMU)

e Displaying label and variable names and their contents

For details, refer to the online help.

Notes: 1. Memory access during user program execution:
When memory is accessed from the memory window, etc. during execution of the user
program, execution stops for the memory access and is then resumed. Therefore,
realtime emulation cannot be performed.
The stopping time of the user program is as follows:
Environment:
Host computer: 800 MHz (Pentium® III)
SH7710: 66.67 MHz (CPU clock) (mode 1. FRQCR = H’1003, 16.67-MHz input
clock)
JTAG clock: 3.75 MHz
When a one-byte memory is read in the command-line window, the stopping time will
be about 32 ms.
2.  Memory access during user program break:
The program can also be downloaded for the flash memory area by the emulator.
Other memory write operations are enabled for the RAM area. Therefore, an
operation such as memory write or BREAKPOINT should be set only for the RAM
area and the internal flash memory. When the memory area can be read by the MMU,
do not perform memory write, BREAKPOINT setting, or downloading.

207
RENESAS



High-performance Embedded Workshop User's Manual

3. Cache operation during user program break:
When cache is enabled in the device incorporating a cache, the emulator accesses the
memory by the following methods:
e At memory write: Writes through the cache, then writes to the memory or uses the
OCBWRB instruction.
e At memory read: Does not change the cache write mode that has been set.
¢ At memory verify: Disables the cache for verification read.
Therefore, when memory read or write is performed during user program break, the
cache state will be changed.

2.6 Stack Trace Function

The emulator uses the stack’s information to display the name of the calling function for a
function at which the program counter is currently pointing. This function can be used only when
the load module that has the Dwarf2-type debugging information is loaded. For the usage of this
function, refer to section 6.20, Stack Trace Function.

2.7 Online Help

An online help explains the usage of each function or the command syntax that can be entered
from the command line window.

Select [Emulator Help] from the [Help] menu to view the emulator help.
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Section 3 Preparation before Use

3.1 Emulator Preparation

Unpack the emulator and prepare it for use as follows:

A WARNING

READ the reference sections shaded in figure 3.1 before
using the emulator product. Incorrect operation will damage
the user system and the emulator product. The USER
PROGRAM will be LOST.

Reference
| Unpack the emulator | Component list
| Check the components against the component list |
| When the emulator
is used first.
Set up the emulator Section 3
- Install the emulator's software
- Insert the card emulator
[
| Start the HEW | Section 4

I When the emulator
| Turn on the user system | is used for second

| time or later.
| Input the user system reset signal |

Figure 3.1 Emulator Preparation Flow Chart
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3.2 Installing Emulator’s Software

Execute Setup.exe from the root directory of the CD-R.

Follow the cues given by the installation wizard to install the software.

Since hardware settings are also made during installation, the installation procedure differs
according to the operating system or interface (PCI or PCMCIA) being used. Follow the
installation steps carefully according to the environment you are using.

3.21

Installing under Windows®98 or Windows®Me Operating System

(1) When the emulator is a PCI card:

1.

Install the HEW2 (when the component type has to be selected during installation, be sure
to select [PCI Card Driver]).

Shut the operating system down and turn off the power to the host computer.

Insert the PCI-card emulator in a slot on the host computer. Refer to section 3.3,
Connecting the Card Emulator to the Host Computer.

Restart the host computer. The hardware is now recognized and the driver is
automatically installed.*

(2) When the emulator is a PCMCIA card:

1.

Note:

210

Install the HEW2 (when the component type has to be selected during installation, be sure
to select [PC Card Driver (PCMCIA)]).

Insert the PCMCIA-card emulator in the host computer’s slot. Refer to section 3.3,
Connecting the Card Emulator to the Host Computer.

The hardware is now recognized and the driver is automatically installed.*

When [Add New Hardware Wizard] is displayed, select the [Search for the best driver for
your device. (Recommended)] radio button and then the [Specify a location] check box to
select the path to be searched for drivers. The location must be specified according to the
emulator type, as indicated below:

When using the PCI-card emulator: <Drive>:\DRIVERS\PCI\95

When using the PCMCIA-card emulator: <Drive>\DRIVERS\PCMCIA\95

(<Drive> is the CD-ROM drive name.)
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Installing under Windows NT®4.0 Operating System

(1) When the emulator is a PCI card:
1. Shut the operating system down and turn off the power to the host computer.

Insert the PCI-card emulator in a slot on the host computer. Refer to section 3.3,
Connecting the Card Emulator to the Host Computer.
Start the host computer and log-on with an administrator-level user name.

4. Install the HEW2. (For a component, be sure to select [PCI Card Driver]. There is a check

5.

box for selecting the type name of the product under the [PCI Card Driver] component.
Select the appropriate type name. If the correct name is not selected, the correct driver will
not be installed, and the emulator will not operate.)

Restart the host computer.

(2) When the emulator is a PCMCIA card:

1.
2.

Shut the operating system down and turn off the power to the host computer.

Insert the PCMCIA-card emulator in the host computer’s slot. Refer to section 3.3,
Connecting the Card Emulator to the Host Computer.

Start the host computer and log-on with an administrator-level user name.

4. During HEW?2 installation, the setting value should be checked beforehand because

6.

inquiries are made about the resource used by the PCMCIA-card emulator.

Start the [Start] menu -> [Programs] -> [Administrative Tools (Common)] -> [Windows
NT Diagnostics], check the status of the IRQ, I/O port, and memory from the resource
panel, and determine the setting values that do not conflict with other devices. (The
following resources are used: IRQ: one channel, I/O port: H'F bytes, and memory: H’4000
bytes.)

Install the HEW2. (For a component, be sure to select [PC Card Driver (PCMCIA)]. There
is a check box for selecting the type name of each product under the [PC Card Driver
(PCMCIA)] component. Select the appropriate type name. If the correct name is not
selected, the correct driver will not be installed and the emulator will not operate.)

Restart the host computer.

Notes: 1. For the SH7729, SH7729R, and SH7622 E10A emulators, there is a check box for

selecting the MODEL name that appears on the component list. Select the correct type
name.

2. The driver that has been selected in the [Drivers] component starts after the host
computer is initiated. If the host computer is initiated with the card disconnected or
with the incorrect driver installed, the driver cannot initiate and the service control
manager informs the system of an error. This, however, is not a problem.
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Installing under Windows®2000 or Windows® XP Operating System

(1) When the emulator is a PCI card:

1
2
3.
4

. Log-on with an administrator-level user name.
. Install the HEW2. (When a component is selected, be sure to select [PCI Card Driver].)

Shut the operating system down and turn off the power to the host computer.

. Insert the PCI-card emulator in a slot on the host computer. Refer to section 3.3,

Connecting the Card Emulator to the Host Computer.
Restart the host computer and log-on with an administrator-level user name. The hardware
is now recognized and the driver is automatically installed.*

(2) When the emulator is a PCMCIA card:

1.
2.

Note:

212

Log-on with an administrator-level user name.

Install the HEW2. (When a component is selected, be sure to select [PC Card Driver
(PCMCIA)].)

Insert the PCMCIA-card emulator in the host computer’s slot. Refer to section 3.3,
Connecting the Card Emulator to the Host Computer.

The hardware is now recognized and the driver is automatically installed.*

When [Found New Hardware Wizard] is displayed, select the [Search for a suitable driver
for my device (recommended).] radio button and then the [Specify a location] check box
to select the path to be searched for drivers. The location must be specified according to
the emulator type, as indicated below:

When using the PCI-card emulator: <Drive>:\DRIVERS\PCI\2000

When using the PCMCIA-card emulator: <Drive>\DRIVERS\PCMCIA\2000

(<Drive> is the CD-ROM drive name.)
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3.3 Connecting the Card Emulator to the Host Computer

Insert the card emulator, according to its type, in a PCMCIA TYPE 1I slot or PCI slot on the host
computer (figures 3.2 and 3.3).

Note: When using Windows®98, Windows®Me, Windows®2000, Windows®XP, or Windows
NT®, be sure to install the emulator software before putting the card emulator in place.

Host computer (PC with the PCMCIA TYPE Il slot)

PCMCIA card emulator

Jo=uedaiif
=
T oo oo T 7T
S ﬁf 7 27

7
Pa—

\

Insert into the PCMCIA TYPE Il slot

Figure 3.2 Inserting the PCMCIA Card Emulator in the Host Computer’s Slot

PCl card emulator

[
006
Insert into the PCI slot
[
am —
% TR

Host computer

Figure 3.3 Inserting the PCI Card Emulator in the Host Computer’s Slot
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Use the procedure, described in section 3.4, to connect the emulator to the user system with the
user system interface cable, or to disconnect them when moving the emulator or the user system.

A WARNING

When inserting the PCl-card emulator, note the following.
Failure to do so will damage the host computer.

1. Turn off the host computer.
2. Insert the emulator into the PCI slot in parallel.

3. Screw in the emulator after checking the connector and
cable positions.

3.4 Connecting the Card Emulator to the User System

(1) The H-UDI port connector must be installed to the user system. Table 3.1 shows the
recommended H-UDI port connector for the emulator.

Table 3.1 Recommended H-UDI Port Connector

Connector Type Number Manufacturer Specifications
14-pin connector  2514-6002 Minnesota Mining & 14-pin straight type
Manufacturing Ltd.
36-pin connector DX10M-36S Hirose Electric Co., Ltd. Screw type
DX10M-36SE, Lock-pin type

DX10GM-36SE

Note: When the 14-pin connector is used, do not install any components within 3 mm of the H-
UDI port connector.
‘When the 36-pin connector is used, do not connect other signal lines to the H-UDI port
connector.

(2) Note that the TDO signal of the user system interface cable connector must be connected to the
TDI pin of the H-UDI port connector and the TDI signal of the user system interface cable
connector must be connected to the TDO pin of the H-UDI port connector. The pin
arrangement of the H-UDI port connector is shown in section 1.4 in the additional document,
Specific Guide for the SHxxxx E10A Emulator.
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(3) Figure 3.4 shows how to connect the user system interface cable to the user system when the
14-pin straight type connector is used. Connect the ground line of the cable to the user system
ground. The end of the ground line has a hole having a diameter of 3 mm, and therefore, when

the ground line is screwed to the user system, the screw diameter must be 3 mm.

User system interface cable

Tab

GND line
H-UDI port

connector

User system GND
connection

) User system
Pin 1

Figure 3.4 Connecting the User System Interface Cable to the User System
when the 14-pin Straight Type Connector is Used

Notes: 1. To connect the signals output from the H-UDI port connector, refer to the device

pin alignment.

2. To remove the user system interface cable from the user system, pull the tab on the

connector upward.

3. The range of frequencies that the H-UDI operates at is different according to the
devices used. For details, refer to section 2.2.4, Notes on Using the JTAG Clock
(TCK) and AUD Clock (AUDCK), in the Specific Guide for the SHxxxx E10A

Emulator.

Connect the H-UDI signals from the H-UDI port connector directly to the device.

When developing user systems, do not connect the TDI and TDO signals of the
device to the boundary scan loop, or separate them by using a switch (figure 3.5).
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H-UDI SHxxxx

port

1 TDI
TDO H-UDI

JTAG IC IC AR Ic

port

1D TDO TDI _1TpQ . .. DI _|TDO
TAP TAP TAP

Boundary scan loop

User system

TDI: Test data input
TDO: Test data output
TAP: Test access port
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Figure 3.5 User System Example
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3.5 System Check

When the software is executed, use the procedure below to check that the emulator is connected
correctly. Here, use the workspace for a tutorial provided on the product.

Refer to section 4, Preparations for Debugging, for the other activating method to create a new
project or use an existing workspace for the HEW.

Connect the emulator to the host computer.

Connect the user system interface cable to the connector of the emulator.
Connect the user system interface cable to the connector in the user system.
Turn on the host computer.

M

Select [Renesas High-performance Embedded Workshop 2] -> [High-performance Embedded
Workshop 2] from the [Programs] in the [Start] menu.

Accessories

Command Prompt ’3’3 High-performance En
g Irtemet Explorer E—Q High-perfor mance Embedded \Workshop 2 Help

@ ‘Windows NT Explarer @ High-perfor mance Embedded \Warkshop 2 Read Me

Bun...

Shut Dawn....

Figure 3.6 [Start] Menu

Note: The [Renesas High-performance Embedded Workshop 2] -> [Tools] is not displayed
depending on the user’s environment.
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6. The [Welcome!] dialog box is displayed.

— Ophions: oK

" Create a new project workspace Cancel

% " Open a recent project workspace; Adrninistration. .

| 5

Pl

=

E {« Browse to another project workspace

Figure 3.7 [Welcome!] Dialog Box
[Create a new project workspace] radio button: Creates a new workspace.

[Open a recent project workspace] radio button: Uses the current workspace and displays the
history of the opened workspace.

[Browse to another project workspace] radio button: Uses the current workspace; this radio button
is used when the history of the opened workspace does not remain

To use a workspace for the tutorial, select the [Browse to another project workspace] radio button
and click the [OK] button.

When the [Open workspace] dialog box is opened, specify the following directory:
<HEW?2 installation directory>\Tools\Renesas\DebugComp\Platform\E10A\xxxx\Tutorial

After the directory has been specified, select the following file and click the [Open] button.
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2 x|
Lok, ir: Ia Tutarial j i EF =

File narne: |Tutarial.hws Open I
Files of bpe: Ikagpacex [ hwwz) ﬂ Cancel |
S

Figure 3.8 [Open Workspace] Dialog Box

7. The [Select Emulator mode] dialog box is displayed depending on the MCU used.

Select Emulator mode g x|

Device

Motz * E10& Emulatar

£ Writing Flash memary

Garcel_|

Figure 3.9 [Select Emulator mode] Dialog Box

Select the MCU name in use from the [Device] drop-down list box. The following items are
selected in the [Mode] group box.

— E10A-USB Emulator

The E10A-5SB-emulator for the specified MCU is activated. Debugging the program is
enabled.
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— Writing Flash memory

The user program is programmed to the flash memory. Debugging the program is disabled.
To download the load module, register it in the workspace.

8. The [Connecting] dialog box is displayed and the emulator connection is started.

Figure 3.10 [Connecting] Dialog Box

220
RENESAS




High-performance Embedded Workshop User's Manual

The [E10A Driver Details] dialog box is displayed. With the [Driver] combo box, select the
driver to connect the HEW?2 with the emulator. [Interface] displays the interface name of the
PC interface board to be connected, and [Channel] displays the interface to which the board is
connected. Once the driver is selected in the [E10A Driver Details] dialog box, this dialog
box is not displayed when the HEW?2 is run next time. (This procedure will not be executed
by target devices.)

E10A Driver Details |

Driver: |E104 PC Card Driver -~
~Details
Interface: IPC Card j
Channel: [E10A PC Card Interface -]

= Configuration

Configure:.. |

Help Close

Figure 3.11 [E10A Driver Details] Dialog Box

With the [Driver] combo box, select the driver to connect the HEW?2 with the emulator.
[Interface] displays the interface name of the card emulator to be connected, and [Channel]
displays the interface to which the board is connected.

[Driver] combo box:  Select [E1I0A PC Card Driver] to use the PCMCIA card emulator.
Select [E10A PCI Card Driver] to use the PCI card emulator. For
details, refer to table 2.4 in section 2.2.1 of the additional document.

[Interface] combo box: Select [PC Card] to use the PCMCIA card emulator.

[PCI] is displayed to use the PCI card emulator. (If the driver is not
installed, the [PC Card] or [PCI] is not displayed.)

Click the [Close] button.
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10. The dialog box is displayed as shown in figure 3.12.

& Please, Reset the uzer system and press <Enters Key

Figure 3.12 Dialog Box of the RESET Signal Input Request Message

11. Power on the user system.

12. Input the reset signal from the user system, and click the [OK] button.

13. When using the MCU with flash memory, the dialog box shown in figure 3.13 is opened. Input
the system clock value.
The system clock is not the input clock; it shows the CPU’s operating frequency after the
system clock has been multiplied.

Pleaze input Syatem Clock
MHz

(0] 4 I Cancel I

Figure 3.13 [System Clock] Dialog Box
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14. After the following dialog box is displayed, input the ID code as a security code for the flash
memory. However, H'FFFFFFFF is disabled as the ID code.
Input this ID code when [E10A Emulator] is selected and the [New ID code] check box is
unselected on activating the emulator. If the ID code is not matched or the [New ID code]
check box is selected, the flash memory contents are erased.

Pleaze input ID Code

I

v Mew ID code

oK I Cancel

Figure 3.14 [ID Code] Dialog Box

15. When "Connected" is displayed in the [Output] window of the HEW, the emulator initiation is
completed.

Connected

L= lx.

| Build f Debug A Find in Files “Yersion Control

Figure 3.15 [Output] Window

Note: When the user program has already been downloaded to the flash memory, source-level
debugging cannot be executed because there is no debugging information on the user
program after the emulator has been activated. Be sure to load the debugging information
file. For details, refer to section 4.3.1, Setting at Emulator Activation, in the Debugger
Part.
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Notes: 1. If the emulator is not initiated, the following dialog boxes shown in figures 3.16
through 3.24 will be displayed.
(a) If the following dialog box is displayed, the power of the user system may not be
input or the RESET signal may not be input to the device. Check the input circuits for
the power of the user system and the reset pin.

Can not find /RESET zignal.
Please check /RESET and Wec.

Retry | lgnore |

Figure 3.16 [Can not find /RESET signal] Dialog Box

(b) If the following dialog box is displayed, check that the H-UDI port connector on the
user system is correctly connected.

& Check the connection between the H-UDI ping and the H-UDI port connector.

Figure 3.17 [Check the connection] Dialog Box

(c) If the following dialog box is displayed, the device may not correctly operate. Check
if there are reasons for illegal device operation.

& COMMUMICATION TIMESUT ERRCR

Figure 3.18 [COMMUNICATION TIMEOUT ERROR] Dialog Box
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& INWVALID AZERAM FIRMWARE !

Figure 3.19 [INVALID ASERAM FIRMWARE!] Dialog Box

& Error JTAG boot

Figure 3.20 [Error JTAG boot] Dialog Box

(d) The following dialog box is displayed when the flash memory cannot be erased.
Exchange the MCU since the flash memory has been reprogrammed more times than
the limitation.

' Flash memaory eraze error!
= Chanege device.

Figure 3.21 [Flash memory erase error!] Dialog Box
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(e) The following dialog box is displayed when the flash memory cannot be
reprogrammed. An incorrect system clock value has been input or the flash memory
has been reprogrammed more times than the limitation.

L] E Error sending Flazh memory write program
-

Figure 3.22 [Error sending Flash memory write program] Dialog Box

(f) The following dialog box is displayed when an incorrect ID code has been input. For
security, the flash memory is completely erased.

L] "_q ID code error!
L

Figure 3.23 [ID code error!] Dialog Box

(g) The following dialog box is displayed when the MCU cannot communicate with the
emulator. The MCU may not operate correctly; check the MCU settings.

L "_q Boot Failed !
L]

Figure 3.24 [Boot Failed!] Dialog Box
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2. If the emulator is not activated due to other reasons, a message box corresponding to
the status is displayed. Use the message as a reference to check the wiring on the
board.

3.6 Uninstalling the Emulator’s Software

Follow this procedure to remove the installed emulator’s software from the user’s host computer.
As the installed product is known by the HEW, uninstall the product on the HEW screen.

It is also possible to uninstall the emulator's software by using [Add/Remove Programs] in the
control panel. In this case, however, note that all the tools (including the compiler) in the HEW
will be removed.

1. Activate the HEW.
2. Click the [Administration...] button in the [Welcome!] dialog box.

M
i ‘Create a new project workspace Cancel |
" Open a recent project workspace: Adriniztration... |
= | ]
= .
% " Browse to another project workspace

Figure 3.25 [Welcome!] Dialog Box
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3. The [Tools Administration] dialog box is opened.

Tools Adriniskr akion

Fegistered components:

Component

Wersion

-[_3 Toolchains

-2 Svstem Tooks

-[23 Utility Phases

[:l Debugger Components
[:| Extenzion Components

<

| ¥

Cancel

=N
Begister... |
Whreaister |
Eroperties.. |
Eppmrt. |
Search dizk... |
Tool information...l

Uninstaller. . |

[™ Show all components

Current HEW tools database location:

IC:‘\Hew2

Modify. .. |

Figure 3.26 [Tools Administration] Dialog Box
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4. Click the [+] mark at the left of [Debugger Components] in the [Registered components] list
box to list the installed components. Then, highlight the product name to be uninstalled.

Tools Adrministr

Reaistered components:

Component Wersion ;I Cancel |
-3 Debugger Components

----- F; Fenenc Watch View ECx 1.0 -
A Generc Locals Wiew ECH 1.0 BRegister.. |
Gernerc Label Wiew ECH 1.0 =
E104 SYSTEM Unregister |
Generic Status View ECx 1.0 .
Generic EVENT Yiew ECX 10 Properties... |

Generic Break View EC# 1.0 Expot... |
Symbol Record object reader 1.0 =
Gereric Trace View ECx 20 Search disk. |
Generic Stack Trace Wiew ECX RO —
Generic Memary Yisw ECx 1a Tool information...l
----- #4 ElfDwarf2 object reader 20 = =
: I T N PR o PG W W N ol e 1 10 I LI—‘ Un_imlaller... |

[ Show all components

Current HEW toole databaze location:

IE:\Hew2 Madify... |

Figure 3.27 Highlighting the Product to be Uninstalled

5. Click the [Unregister] button. After the following message box is displayed, click the [Yes]
button.

High-petfar mance Embedded W

Unregistering this tool removes it From the HEW system; consequently, it
will not be available to any HEW WarkSpace,

Are you sure that vou want to unregister it ?

Figure 3.28 [Unregistering this tool] Message Box
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This is the end of canceling the HEW registration. Then, remove the file for the emulator from
the host computer.

6. Click the [Uninstaller...] button in the [Tools Administration] dialog box to open the
[Uninstall HEW Tool] dialog box.

Jninstall HEWY Tool
) . . . Close
Select the directory in which to begin the zearch for tools:

Browse. ..

Start

e

v Inchude subfolders

Located Tools which can be uninstalled:
U irstal |

Component | Wersion | Inztallation Directaorny

1] | 0

Search Statuz:  Idle

Figure 3.29 [Uninstall HEW Tool] Dialog Box
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7. Click the [Start] button to list the installed components.

Lninstall HEMY Tool

Cl
Select the directory in which ta begin the zearch far toals: il
IE:\HEWz E[DWSE... |

¥ Include subfolders

Located Tools which can be uninstalled:

Eumganent Wersion nstallatlan Directory Uninstal |

ebugCom..

Search Status: 1 file(z) found

Figure 3.30 Highlighting the Product to be Uninstalled

Highlight the product name to be uninstalled and click the [Uninstall] button. This is the end
of uninstallation.

CAUTION

A shared file may be detected while the program is being
removed. If another product may be using the shared file, do
not remove the file. When Microsoft® Windows NT®4.0
operating system is used, the removal of the registry
information on the driver may be asked. If other product may
use the target driver, do not remove the registry information.
If another product does not start up after the removal process,
re-install that product.
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Section 4 Preparations for Debugging

4.1 Workspaces, Projects, and Files

Just as a word processor allows you to create and modify documents, HEW allows you to create
and modify workspaces. A workspace can be thought of as a container of projects and, similarly, a
project can be though of as a container of project files. Thus, each workspace contains one or more
projects and each project contains one or more files. Figure 4.1 illustrates this graphically.

n

PROJECT

C

PROJECT

C

PROJECT

[

WORKSPACE

Figure 4.1 Workspaces, Projects, and Files

Workspaces allow you to group related projects together. For example, you may have an
application that needs to be built for different processors or you may be developing an application
and library at the same time. Projects can also be linked hierarchically within a workspace, which
means that when one project is built all of its “child” projects are built first.

However, workspaces on their own are not very useful, we need to add a project to a workspace
and then add files to that project before we can actually do anything.
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4.2 Method for Activating HEW

To activate the HEW, follow the procedure listed below.

1. Connect the emulator to the host computer and the user system, then turn on the user system.

2. Select [High-performance Embedded Workshop 2] from [Renesas High-performance
Embedded Workshop 2] of [Programs] in the [Start] menu.

3. The [Welcome!] dialog box is displayed.

— Ophions:

5

s
)

oK

¥ Create a new project workspace

Cancel

Pl

" Open a recent project workspace; Adrninistration. .

| 5

" Browse to another project workspace

Figure 4.2 [Welcome!] Dialog Box

[Create a new project workspace] radio button: Creates a new workspace.

[Open a recent project workspace] radio button: Uses the current workspace and displays

the history of the opened workspace.

[Browse to another project workspace] radio button:  Uses the current workspace; this radio

button is used when the history of the
opened workspace does not remain.

In this section, we describe the following three ways to start up the HEW:

e [Create a new project workspace] - a toolchain is not in use

e [Create a new project workspace] - a toolchain is in use

e [Browse to another project workspace]
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The following describes how to activate the HEW when selecting [Create a new project
workspace] without any toolchain, [Create a new project workspace] with a toolchain, and
[Browse to another project workspace]. The [Open a recent project workspace] radio button is
used to omit the operation for specifying the workspace file when [Browse to another project
workspace] is selected.

4.2.1 Creating the New Workspace (Toolchain Not Used)

1. Inthe [Welcome!] dialog box that is displayed when the HEW is activated, select [Create a
new project workspace] radio button and click the [OK] button.

M
i ‘Create a new project workspace Cancel |
" Open a recent project workspace: Adriniztration... |
= | ]
= .
% " Browse to another project workspace

Figure 4.3 [Welcome!] Dialog Box
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2. The Project Generator is started. This section omits the description on the setting for the
toolchain.
If you have not purchased the toolchain, the following dialog box is displayed.

Mew Project Workspace K E3 |

Workzpace Mame:

Itest
Cancel
Project Marme;

il

Itest Browse...

Directary:
IE:\H e hhest

CPU family:
|SuperH RISC engine j

Tool chain:

INDne -

Figure 4.4 [New Project Workspace] Dialog Box

[Workspace Name] edit box: Enter the new workspace name. Here, enter ‘test’.

[Project Name] edit box: Enter the project name. When the project name is the same as
the workspace name, it needs not be entered.

Other list boxes are used for setting the toolchain; the fixed information is displayed when the
toolchain has not been installed.
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3. Make the required setting for the toolchain. When the setting has been completed, the
following dialog box is displayed.

Hew Project —Step 7

~Targets :

Target tvpe : IF'.II Targets _'d

<Back [[ Mext> |  Finish Cancel |

Figure 4.5 [New Project — Step 7] Dialog Box

Check the target emulator and click the [Next] button.
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4. Set the configuration file name. The configuration file saves the state of HEW except for the

emulator.

Hew Project —Step 8

Tareet name :

5 Hxooo: E1

Cionfiguration name :
|Debug_SHmoc_E10ﬁ_SYSTE ol

-~ Detail options

Item | Setting

<Back [[ MNext> |  Finish Cancel

Figure 4.6 [New Project — Step 8] Dialog Box

This is the end of the emulator setting.
Click the [Finish] button to exit the Project Generator. The HEW is activated.

5. After the HEW has been activated, the emulator is automatically connected. For operation
during connection, refer to section 3.5, System Check.
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4.2.2 Creating the New Workspace (Toolchain Used)

1. In the [Welcome!] dialog box that is displayed when the HEW is activated, select [Create a
new project workspace] radio button and click the [OK] button.

— Ophions: oK

¢ Create a new project workspace Cancel

% " Open a recent project workspace; Adrninistration. .

| 5

Pl

=

g " Browse to another project workspace

Figure 4.7 [Welcome!] Dialog Box
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2. The Project Generator is started. For details, refer to the High-performance Embedded
Workshop2 Tutorial, separately provided. This section omits the description on the setting for
the toolchain.

If you have purchased the toolchain, the following dialog box is displayed.

Hew Project Workspace

Wiarkzpace Mame: 0] 14 I

hesﬂ

Cancel
Project Mame:
|test Browze..

Directory:
|O:'t Hewditest

GPU family:
|SuperH RISC engine j

Tool chain:
|SuperH Standard ﬂ

Project tvpe:

Demonstration
@ Empty Application

ﬂ Library

@ SHaxooo E10A Emulatar Application
@ SHxooo E10A Emulatar Empty Applic.

Figure 4.8 [New Project Workspace] Dialog Box

[Workspace Name] edit box: Enter the new workspace name. Here, enter ‘test’.
[Project Name] edit box: Enter the project name. When the project name is the

same as the workspace name, it needs not be entered.
[CPU family] drop-down list box: Select the target CPU family.

[Tool chain] drop-down list box:  Select the target toolchain name when using the toolchain.
Otherwise, select [None].
[Project type] list box: Select the project type to be used.
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Notes: 1. For the E10A emulator, the following project types are the same:
[Application] and [SHxxxx E10A Emulator Application]
[Assembly Application] and [SHxxxx E10A Emulator Assembly Application]
[Empty Application] and [SHxxxx E10A Emulator Empty Application]
2. When [Demonstration] is selected in the EI0A emulator, note the following:
The [Demonstration] is a program for the simulator. When using a program to be
generated, delete the Printf statement.

3. Make the required setting for the toolchain. When the setting has been completed, the
following dialog box is displayed.

Mew Project —Step 7

~Targets :

[C15H2-DS
[(15H2-D5PISHTOEE) Simulator
[(]5H2-DSPSHINEE) SimulatoriLittle endian?
[(5H2-DSPISHM1D) Simulator
[]SH2-DSPEHIETZ) Simulatar
[CI5H2-DSPESHIA 2 Simulator(Little endiand

Target tvpe !SH2—DSF‘ _*__I

<Back [[ Mext> |  Finish Cancel |

Figure 4.9 [New Project — Step 7] Dialog Box

Check the target emulator and click the [Next] button. Mark other products as required.
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4. Set the configuration file name. The configuration file saves the state of HEW except for the
emulator.

Hew Project —Step 8

Tareet name :

5 Hxooo: E1

Cionfiguration name :
|Debug_SH:-DD-Dc_E1OA_SYSTEM

~ Detail options

Item | Setting

<Back [[ MNext> |  Finish Cancel

Figure 4.10 [New Project — Step 8] Dialog Box

This is the end of the emulator setting.
Exit the Project Generator according to the instructions on the screen. The HEW is activated.

5. After the HEW has been activated, connect the emulator. However, it is not needed to connect
the emulator immediately after the HEW has been activated.
To connect the emulator, use one of the methods (a) and (b) below. For operation during
connection, refer to section 3.5, System Check.

(a) Connecting the emulator after the setting at emulator activation

Select [Debug settings] from the [Options] menu to open the [Debug Settings] dialog box. Itis
possible to register the download module or the command chain that is automatically executed
at activation. For details on the [Debug Settings] dialog box, refer to section 4.3, Setting at
Emulator Activation.
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After the [Debug Settings] dialog box has been set, when the dialog box is closed, the emulator
is connected.

(b) Connecting the emulator without the setting at emulator activation

The emulator can be easily connected by switching the session file that the setting for the
emulator use has been registered.

£ teste — High-per ce Embi
File Edit Wiew Project Options Build Took indow —Help

PeEo||s=n|gra||or a5 s 2 [Efuf- BN =T |
oo H]@ i él/'nDebug =] [Defeugesion “ﬁ\. ) “$ HER DT O
—L
- @@ test
y &7 Prajects | <1 Haviation
Tl
P n Fles_Jy_Version Cortl

Ready [ [ L Y |

Figure 4.11 Selecting the Session File

In the list box that is circled in figure 4.11, select the session file name including the character
string that has been set in the [Target name] text box in figure 4.10, [New Project — Step 8] dialog
box. The setting for using the emulator has been registered in this session file.

After selected, the emulator is automatically connected.
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4.2.3 Selecting an Existing Workspace

1. Inthe [Welcome!] dialog box that is displayed when the HEW is activated, select [Browse to
another project workspace] radio button and click the [OK] button.

— Ophions: oK

" Create a new project workspace Cancel

% " Open a recent project workspace; Adrninistration. .

| 5

Pl

=

g i Browse to another project workspace:

Figure 4.12 [Welcome!] Dialog Box

2. The [Open Workspace] dialog box is displayed. Select a directory in which you have created a
workspace.
After that, select the workspace file (.hws) and press the [Open] button.

244
RENESAS




High-performance Embedded Workshop User's Manual

Lok, ir: Iasample j - I‘i’l‘ Eo-

File narme: Isample.hws Open I
Files of bpe: Ikagpacex [ hwwz) ﬂ Cancel |
S

Figure 4.13 [Open Workspace] Dialog Box

3. This activates the HEW and recovers the state of the selected workspace at the time it was
saved.
When the saved state information of the selected workspace includes connection to the
emulator, the emulator will automatically be connected. To connect the emulator when the
saved state information does not include connection to the emulator, refer to section 4.5,
Connecting the Emulator.
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4.3 Setting at Emulator Activation

4.3.1 Setting at Emulator Activation

When the emulator is activated, the command chain can be automatically executed. It is also
possible to register multiple load modules to be downloaded. The registered load modules are

displayed on the workspace window.

1. Select [Debug settings] from the [Options] menu to open the [Debug Settings] dialog box.

Debug Settings

IDefauItSession | Target | Options |

[ test Jarget:

|<n0ne>

Default Debug Farmat:

1]

|EN/Dwar2 =l
Download Modules:

File Name | Offget Address | Form:
$COMFIGDIR)YS... H'OO000OO00 EIr/D

3

Add...

EEmmvE

Tt

il

g

g

[T

o |

Cahicel |

Figure 4.14 [Debug Settings] Dialog Box ([Target] Page)

2. Select the product name to be connected in the [Target] drop-down list box.

3. Select the format of the load module to be downloaded in the [Default Debug Format] drop-
down list box, then register the corresponding download module in the [Download Modules]

list box.

Note: Here, no program has been downloaded. For downloading, refer to section 5.2,

Downloading a Program, in the Debugger Part.
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4. Click the [Options] tab.

Debug Settings

IDefauItSeSSinn j Target Options
""" @ Tutarial Command batch file load timing:
IF'.t target connection j

Command Line Batch Processing:

Add...

HEmove

L

g

:

[T

[¥ | Eorriest up be barget om debug oo

¥ Download modules after build

ak. I Cahicel

Figure 4.15 [Debug Settings] Dialog Box ([Options] Page)

The command chain that is automatically executed at the specified timing is registered. The
following three timings can be specified:

e At connecting the emulator
e Immediately before downloading
e Immediately after downloading

Specify the timing for executing the command chain in the [Command batch file load timing]
drop-down list box. In addition, register the command-chain file that is executed at the specified
timing in the [Command Line Batch Processing] list box.
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4.3.2 Downloading a Program
A download module is added under [Download modules] in the [Workspace] window.

Open the load module of [Download modules] in the [Workspace] window by clicking the right-
hand mouse button and select [Download module] to start downloading the module.

sort.opp

tutorialcpp
Ela Download modules

Download module
Dependenc
3 Den Download module debug data anly?

Unload module

Configure View...

| v Allow Docking

| 3] Projects I E] Terpl Hide

Figure 4.16 Download Menu of the [Workspace] Window ([Projects])

Notes: 1. When load modules are downloaded, select [Debug] -> [Download] -> [All DownLoad
Modules].

2. The emulator downloads programs to the flash memory just before execution of the
user program.
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4.3.3 Setting the Writing Flash Memory Mode

The following describes the procedures when the emulator is used as the programming tool. The
load module to be downloaded to the new workspace is registered and programmed.

(a) Select the new project workspace.

Wiorkspace Mame:
Itest

Project Marme:
Itest

Directory:

IC:\HewS\test Browse... |
CPU family

|SuperH RISC engine ;I

Toal chain:

INone ﬂ

Froperties.. |

QK I Cancel

Figure 4.17 [New Project Workspace] Dialog Box

249
RENESAS




High-performance Embedded Workshop User's Manual

(b) Select the target MCU and click the [Next] button.

Hew Project —Step 7

~ Tareets :

Target type : IP.II Targets :J

<Back [ Mext> |  Finish Cancel |

Figure 4.18 [New Project - Step 7] Dialog Box

250
RENESAS




High-performance Embedded Workshop User's Manual

(c) The [Select Emulator mode] dialog box is displayed.

Select Emulator mode o x|

Device

Mok " E104 Emulator

* Writing Flash memary

Garcel_|

Figure 4.19 [Select Emulator mode] Dialog Box

Select the [Writing Flash memory] mode.

(d) Turn on the target board and press the [OK] button.

& Pleaze, Reset the user system and press <Enter: Key.

Figure 4.20 Dialog Box of the RESET Signal Input Request Message
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(e) Input the system clock value. The system clock is not the input clock; it shows the CPU’s
operating frequency after the system clock has been multiplied.

Pleaze input Syatem Clock

MHz

(0] 4 I Cancel I

Figure 4.21 [System Clock] Dialog Box

(f) Select [Debug Setting] from the [Option] menu.

nce Embedde: :shop —
Filz Edit View Project ,m Buld Debug Memory Took MWindow Help
Dﬁﬂﬁ‘@ el Q‘QHEM B 2 ‘\WH ”Jq‘l—;lm 5%
i e ”Jé Build Configurations. .. | SYew |lm‘h % ‘@ > ”J@- e e i a HJT
‘ @ A A Debug Sessions. . = |E
— Debug Settings. ..
E&=1: o I
“-[E Write_only e

Emulatar

N EProj_ | <dMavio |

Hlconnected

4' }I\ Build a\ Debug A Find in Files ,]\ Yergion Control £

Figure 4.22 HEW Window
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(g) Select the target MCU and then the download module with the [Add...] button.

Debug Settings

[sessionsHion E108_svsTEw =] Target | Options |

...... @ Write_anly

Drefault Debug Format;

S-Recard j

Download Modules:

2%

File M armne | Offzet Address | Farm:
C:hHew3hToolsh...  H'OO0000000 5-Fen

Hemowe

T
| it
Up |
Down |

T odifi..

ok |

Cancel |

Figure 4.23 [Debug Setting] Dialog Box ([Target] Page)
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(h) The download file is displayed on [Project Files].

- Wiorkspace 1ol =l
EI@ W ite_anly
= @ Write_only

E| a Download madules

a Dependenmes

" D projects [ &) Templates | < havigaton |

Figure 4.24 [Workspace] Window ([Project Files])

(i) Select and download the file with the right-hand mouse button.

of-Wiorkspace i =] B
E@ Wik ite_only
EII@ Write_only
Ea Dovenload modules

N 23 Depel Download module
Download module (debue data only?

Unload! module

Configure View...

N 3] Projects I EiT &llow Docking

L

Figure 4.25 Download Menu of the [Workspace] Window ([Project Files])
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(j) The dialog box for sum checking is displayed and programming is completed. Sum data is
a value that data in the internal ROM area has been added by byte. If no user program
exists, the value is calculated by H FF.

Flazh memory writing OF
Sum data=HO0db2443

Figure 4.26 Message for Completion of Flash Memory Programming

(k) When the following dialog box is displayed, close and restart or exit the workspace.

& Pleaze Restart ar Exit

Figure 4.27 Message for Restarting or Exiting Writing Flash Memory Mode
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44 Debugger Sessions

The HEW stores all of your builder options into a configuration. In a similar way, the HEW stores
your debugger options in a session. The debugging platforms, the programs to be downloaded,
and each debugging platform’s options can be stored in a session.

Sessions are not directly related to a configuration. This means that multiple sessions can share
the same download module and avoid unnecessary program rebuilds.

Each session’s data should be stored in a separate file in the HEW project. Debugger sessions are
described in detail below.

44.1 Selecting a Session
The current session can be selected in the following two ways:

e From the toolbar

Select a session from the drop-down list box (figure 4.28) in the toolbar.

|JJ|Debug | ||DefauItSessi0n | | At g |@ [ | s

Figure 4.28 Toolbar Selection
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e From the dialog box

1.

Select [Options -> Debug Sessions...]. This will open the [Debug Sessions] dialog box
(figure 4.29).

21
Debug sezzions: OF I
DefaultSeszion
SimzeszionsH-4 Cancel |
Add..
Bemove |
SAEVE A5, |
Broperties |

Current zesgion:
SimSeszionSH-4 Ed|

2.
3.

4.4.2

Figure 4.29 [Debug Sessions] Dialog Box

Select the session you want to use from the [Current session] drop-down list.
Click the [OK] button to set the session.

Adding and Deleting Sessions

A new session can be added by copying settings from another session or deleting a session.

e To add a new empty session

1.

S

Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.29).

Click the [Add...] button to display the [Add new session] dialog box (figure 4.30).
Check the [Add new session] radio button.

Enter a name for the session.

Click the [OK] button to close the [Debug Sessions] dialog box.

This creates a file with the same name as the entered session name. If the file name already
exists, an error is displayed.
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Add new session e |

" Add new session

Mame:

Cancel

i

% Lze an existing session file

Mame;

Itutnrial
Session file path:

I Browsze |

¥ Open and maintain link to session file

[ Make session file link read only

Figure 4.30 [Add new session] Dialog Box

e To import an existing session into a new session file

1.

wok we

6.
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Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.29).

Click the [Add...] button to display the [Add new session] dialog box (figure 4.30).
Check the [Use an existing session file] radio button.
Enter a name for the session.

Enter the name of an existing session file that you would like to import into the existing
project or click the [Browse] button to select the file location.

If the [Open and maintain link to session file] check box is not checked, the imported new
session file is generated in the project directory.

If the [Open and maintain link to session file] check box is checked, a new session file is
not generated in the project directory but is linked to the current session file.

If the [Make session file link read only] check box is checked, the linked session file is
used as read-only.

Click the [OK] button to close the [Debug Sessions] dialog box.
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To remove a session
1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.29).

2. Select the session you would like to remove.
3. Click the [Remove] button.
Note that the current session cannot be removed.
4. Click the [OK] button to close the [Debug Sessions] dialog box.

To view the session properties

1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.29).

2. Select the session you would like to view the properties for.
3. Click the [Properties] button to display the [Session Properties] dialog box (figure 4.31).

ion Properties
Mame: SimSezzionSH-4
Lacation: C#Hew2¥Tutorial¥ Tutorial¥SimSezzionSH-4 hef G |
Last modified: 03:37:29, Morday, August 05, 2002 &I
[~ Bead anly

Figure 4.31 [Session Properties] Dialog Box

To make a session read-only

1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.29).

2. Select the session you would like to make read-only.
3. Click the [Properties] button to display the [Session Properties] dialog box (figure 4.31).

4. Check the [Read only] check box to make the link read-only. This is useful if you are
sharing debugger-setting files and you do not want data to be modified accidentally.

5. Click the [OK] button.

To save a session with a different name

1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure
4.29).

2. Select the session you would like to save.

3. Click the [Save as...] button to display the [Save Session] dialog box (figure 4.32).

4. Specify the new file location.
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5. If you want to export the session file to another location, leave the [Maintain link] check
box unchecked. If you would like the HEW to use this location instead of the current
session location, check the [Maintain link] check box.

6. Click the [Save] button.

Save_in:lasample j & I:j{ -

Debug;
Release
SimDebug_SH-2

DefaultSession.het
SimSessionH-2 hat

File name: | Save I
Save as lwpe: ISessions [*.hsf] j Cancel |

[ Maintain link

&

Figure 4.32 [Save Session] Dialog Box

443 Saving Session Information

e To save a session
Select [File -> Save Session].
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4.5 Connecting the Emulator
Select either of the following two ways to connect the emulator:

(a) Connecting the emulator after the setting at emulator activation

Select [Debug settings] from the [Options] menu to open the [Debug Settings] dialog box. It is
possible to register the download module or the command chain that is automatically executed
at activation. For details on the [Debug Settings] dialog box, refer to section 4.3, Setting at
Emulator Activation.

When the dialog box is closed after setting the [Debug Settings] dialog box, the emulator will
automatically be connected.

(b) Connecting the emulator without the setting at emulator activation

Connect the emulator by simply switching the session file to one in which the setting for the
emulator use has been registered.

Figure 4.33 Selecting the Session File
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In the list box that is circled in figure 4.33, select the session file name including the character
string that has been set in the [Target name] text box in figure 4.10, [New Project — Step 8] dialog
box. The setting for using the emulator has been registered in this session file.

After the session file name is selected, the emulator will automatically be connected. For details
on the session file, refer to section 4.4, Debugger Sessions.

4.6 Ending the Emulator
When using the toolchain, the emulator can be exited by using the following two methods:

e (Canceling the connection of the emulator being activated
e Exiting the HEW

(1) Canceling the connection of the emulator being activated

1. Select [Debug settings] from the [Options] menu to open the [Debug Settings] dialog box
([target] page) (see figure 4.14).

2. Select <None> or another product in the [Target] drop-down list box. When another product is
selected, the connection with that product is started after canceling the connection of the
emulator being activated.

(2) Exiting the HEW

1. Select [Exit] from the [File] menu.

2. A message box is displayed. If necessary, click the [Yes] button to save a session. After
saving a session, the HEW exits. If not necessary, click the [No] button to exit the HEW.

HE W Ed

& Session has been madified - do you want to save it

Mo | Cancel |

Figure 4.34 [Session has been modified] Message Box
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Section 5 Debugging
This section describes the debugging operations and their related windows and dialog boxes.
5.1 Setting the Environment for Emulation

5.1.1 Opening the [Configuration] Dialog Box

Selecting [Options -> Emulator -> System...] or clicking the [Emulator System] toolbar button
(@) opens the [Configuration] dialog box.

5.1.2 [General] Page

Sets the emulator operation conditions.

Configuration

General | Loadine flazh memary |

Mode :

Emulation mode INormal i
Step option IDisabIes interruptz during single step execution LI
UBG mode [Eml =l
Memoary area ' Mormal  © Bhysical ¢ Virtual &S00 0'o

ALD clack [178 GPU clack =l
JTAG clock [376MHz =l
TLE Mode ITLEI mizz exception is dizabled =]

0] 4 I Cancel I

Figure 5.1 [Configuration] Dialog Box ([General] Page)
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Items that can be displayed in the sheet are listed below.
[Mode] Displays the MCU name.

[Emulation mode] Selects the emulation mode at user program execution.
Select Normal to perform normal emulation.

Select No break to disable PC breakpoint or break condition
settings during emulation.

[Step option] Sets the step interrupt option.

Disable interrupts during single step execution: Disables
interrupts” during step execution.

Enable interrupts during single step execution: Enables
interrupts during step execution.

[UBC mode] Sets the UBC mode.
EML: The UBC is used as a Break Condition by the emulator.
User: Releases the UBC to the users.”

[AUD clock] A clock used in acquiring AUD traces. If its frequency is set
too low, complete data may not be acquired during realtime
tracing. Set the frequency not to exceed the upper limit for the
MCU's AUD clock. The AUD clock is only needed for using
emulators that have an AUD trace function. For the upper limit
for the AUD clock, refer to section 2.2.4, Notes on Using the
JTAG Clock (TCK) and AUD Clock (AUDCK), in the
Specific Guide for the SHxxxx E10A Emulator.

[JTAG clock] A communication clock used except for acquiring AUD trace.
If its frequency is set too low, the speed of downloading will
be lowered. Set the frequency not to exceed the upper limit for
the MCU's guaranteed TCK range. For the upper limit for
TCK, refer to section 2.2.4, Notes on Using the JTAG Clock
(TCK) and AUD Clock (AUDCK), in the Specific Guide for
the SHxxxx E10A Emulator.
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[Flash memory synchronization]

Selects whether or not the contents of the flash memory are
acquired by the emulator when the user program is stopped or
the position where the PC break is set is put back as the
original code.

When the flash memory is not reprogrammed by the user
program, its contents need not be acquired by the emulator.

If there is no problem with the state that the program in the
flash memory has been replaced as the PC break code, the
position where the PC break is set needs not be put back as the
original code.

Disable: Read or program is not performed on the flash
memory except when the emulator is activated, the
flash memory area is modified, and the settings of
the PC break to the flash memory area are changed.

PC to flash memory: When the user program is stopped, the
specified PC break code is replaced as
the original instruction. Select this
option if there is a problem with the state
that the program in the flash memory
has been replaced as the PC break code.

Flash memory to PC: When the user program is stopped, the
contents of the flash memory are read by
the emulator. Select this option if the
flash memory is reprogrammed by the
user program.

PC to flash memory, Flash memory to PC:
When the user program is stopped, the
contents of the flash memory are read by
the emulator and the specified PC break
code is replaced as the original
instruction. Select this option if the flash
memory is reprogrammed by the user
program and there is a problem with the
state that the program in the flash
memory has been replaced as the PC
break code.

[AUD Port]: Using this option specifies whether or not the port
that is multiplexed with the AUD pin is used as AUD.

AUD not used: The port is not used as the AUD pin.

AUD used: The port is used as the AUD pin.

Notes: 1. Includes interrupts in a break.

2. When 'User' is selected, some functions are unavailable. For details, refer to the online

help.
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Note:
details, refer to the online help.

5.1.3

Downloading to the Flash Memory

The items that can be set in this dialog box vary according to the emulator in use. For

Sets the emulator operation conditions for downloading the flash memory. This function is not
available for the MCU with flash memory.

For details, refer to section 6.22, Download Function to the Flash Memory Area, in the Debugger

Part.
CGonfiguration §|
General Loadine flash memory l
Loading flazh memory " Dizable
Erazing flash memory * Dizable ™ Enable
File name | Browse...
Buz width of flazh memory |32-bit bus width ﬂ
Flazh memory erasing time | minute
Entry point
All erazing module address |
WWiting module address [HD
[0].4 I Cancel
Figure 5.2 [Configuration] Dialog Box ([Loading flash memory] Page)
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Items that can be displayed in the sheet are listed below.

[Loading flash memory]

[Erasing flash memory]

[File name]

[Bus width of flash memory]

[Flash memory erasing time]

[Entry point]

Sets Enable for flash memory downloading. At Enable, when
the flash memory is downloaded on the HEW, the write
module is always called.

Disable: Not download to the flash memory
Enable: Download to the flash memory

Sets Enable for erasing before the flash memory is written. At
Enable, the erase module is called before calling the write
module.

Disable: Not erase the flash memory

Enable: Erase the flash memory

Sets the write/erase module name. The file that has been set is
loaded to the RAM area before loading to the flash memory.

Sets the bus width of the flash memory.

Sets the TIMEOUT value at flash memory erasing. Increase
the value if erasing requires much time although the default
time is three minutes. The values that can be set are as follows:
D'0 (minimum) and D’65535 (maximum). Only positive
integers can be input.

Sets the calling destination address of the write/erase module.
(It must be RAM address.)

All erasing module address: Inputs the calling destination
address of the erase module.

Writing module address:  Inputs the calling destination
address of the write module.
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5.2 Downloading a Program

This section describes how to download a program and view it as source code or assembly-
language mnemonics.

Note: After a break has occurred, the HEW displays the location of the program counter (PC). In
most cases, for example if an Elf/Dwarf2-based project is moved from its original path,
the source file may not be automatically found. In this case, the HEW will open a source
file browser dialog box to allow you to manually locate the file.

5.2.1 Downloading a Program
A load module to be debugged must be downloaded.

To download a program, select the load module from [Debug -> Download] or select [Download]
from the popup menu opened by clicking the right-hand mouse button on the load module in
[Download modules] of the [Workspace] window.

Notes: 1. Before downloading a program, it must be registered to the HEW as a load module. For
registration, refer to section 4.3, Setting at Emulator Activation, in the Debugger Part.

2. When a program is downloaded to the external RAM, the bus controller must be
initially set in the area for downloading. Especially, check that the initialization of
SDRAM or the setting of the bus width is appropriate for the target system.
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5.2.2 Viewing the Source Code

Select your source file and click the [Open] button to make the HEW open the file in the
integrated editor. It is also possible to display your source files by double-clicking on them in the
[Workspace] window.

it tutorial.cpp =10l x]
000001024 \EOid main(void) ZI
long al10];
long J;
int i;
class Sample *p_sam;
000001034 [ ] while (1)1
000001034 o_sam= Samp | e;
000001038 for( i=0; i<10; i++ )
000001044 i = rand();
000001048 if0 <y
(00001050 | = -0
000001058 = } alil = i
000001048 p_sam->sort(a);
000001070 p_sam->change(a);
000001074 p_sam->s0=al0];
000001072 r_sam->g] =a||;1 ;!; .
e - e nofo_TA7. i

Figure 5.3 [Editor] Window
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In this window, the following items are shown on the left as line information.
The first column (Source address column): Address information
The second column (Event column): Event information (break condition)
The third column (Editor column): PC, bookmark, and breakpoint information

Source address column
When a program is downloaded, an address for the current source file is displayed on the Source
address column. These addresses are helpful when setting the PC value or a breakpoint.

Event column
The Event column displays the following item:

.:An address condition for the break condition is set. The number of address conditions that can
be set is the same as that of break condition channels at which the address condition can be set,
but it differs depending on the product.

This is also set by using the popup menu.

The bitmap symbol above is shown by double-clicking the Event column. This is also set by using
the popup menu.

Figure 5.4 Popup Menu

Note: The contents of the Event column are erased when conditions other than the address
condition are added to each channel by using the [Edit] menu or in the [Eventpoint]
window.

270
RENESAS




High-performance Embedded Workshop User's Manual

Editor column

Editor column displays the following items:
3: A bookmark is set.

#: A PC Break is set.
& PC location

- To switch off a column in all source files

Click the right-hand mouse button on the [Editor] window.

Click the [Define Column Format...] menu item.

The [Global Editor Column States] dialog box is displayed.

A check box indicates whether the column is enabled or not. If it is checked, the column is

enabled. If the check box is gray, the column is enabled in some files and disabled in
others. Deselect the check box of a column you want to switch off.

Eal el e

5. Click the [OK] button for the new column settings to take effect.

Global Editor Column States

[w|Editor
[w]Source Address

Cancel |

Figure 5.5 [Global Editor Column States] Dialog Box

< To switch off a column in one source file

1. Open the source file which contains the column you want to remove and click the [Edit]
menu.

2. Click the [Columns] menu item to display a cascaded menu item. The columns are
displayed in this popup menu. If a column is enabled, it has a tick mark next to its name.
Clicking the entry will toggle whether the column is displayed or not.
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5.2.2

Viewing the Assembly-Language Code

Click the right-hand mouse button on the [Editor] window to open the popup menu and select [Go
to Disassembly] to open the [Disassembly] window at the address that corresponds to the current

source file.

If you do not have a source file, but wish to view code in the assembly-language level, either
choose [View -> Disassembly...] or click the [Disassembly] toolbar button (). The
[Disassembly] window opens at the current PC location and shows [Address] and [Code]
(optional) which show the disassembled mnemonics (with labels when available).

22 woid main{void)

=101 %]

23:
24 while {134
0oooi03s 40FC ERA& @ main:d
26 - 1
27: 1
28:
29: woid tutorial(woid)
tutorial 01006DF3 MOV . L ER3, @-ER7Y
0000103C 01206D0F4 STH.L (ER4-ERG6 ), @-5P
0oooi040 79370028 SUE.W #H'0028.E7
an: |
oooolo44 OFF3 HOW . L ER7.ER3
31 long a[l10]:
32 long 3:
33 int 1:
34 cla== Sample *p_sam:
35
36 p_=am= new Sample;
& 00001046 1AB0 SUEB.L ERO.ERO
00001048 SE0OZOOO JSR @Sanple: :Sanple(): 24
0oooi04c OFBE HOV . L ER0O.ERA
37 for{ i=0; 1<¢10; i++ J{
0000104E 1944 SUE.W R4.ER4
38 j = rand():
00001050 SEOOD11EE JSR @ _rand:24 -
4 A
Figure 5.6 [Disassembly] Window
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5.2.3 Modifying the Assembly-Language Code

You can modify the assembly-language code by double-clicking on the instruction that you want
to change. The [Assembler] dialog box will be opened.

Assembler

Address

00001040 73370028

(1]9

Code

Mremanic:

Cancel

2%

Figure 5.7 [Assembler] Dialog Box

The address, machine code, and disassembled instruction are displayed. Enter the new instruction
or edit the old instruction in the [Mnemonic] field. Pressing the [Enter] key will assemble the
instruction into memory and move on to the next instruction. Clicking the [OK] button will
assemble the instruction into memory and close the dialog box. Clicking the [Cancel] button or
pressing the [Esc] key will close the dialog box.

Note: The assembly-language display is disassembled from the actual machine code in the
debugging platform's memory. If the memory contents are changed, the dialog box (and
the [Disassembly] window) will show the new assembly-language code, but the display
content of the [Editor] window will not be changed. This is the same even if the source file

contains assembly codes.
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524 Viewing a Specific Address

When you are viewing your program in the [Disassembly] window, you may wish to look at
another area of your program's code. Rather than scrolling through a lot of code in the program,
you can go directly to a specific address. Select [Set Address...] from the popup menu, and the
dialog box shown in figure 5.8 is displayed.

Set Ads

_main
Cancel |

Figure 5.8 [Set Address] Dialog Box

Enter the address or label name in the edit box and either click on the [OK] button or press the
[Enter] key. The [Disassembly] window will be updated to show the code at the new address.
When an overloaded function or a class name is entered, the [Select Function] dialog box opens
for you to select a function. For details, refer to section 5.11.3, Supporting Duplicate Labels.

5.2.5 Viewing the Current Program Counter Address

Wherever you can enter an address or value into the HEW, you can also enter an expression. If
you enter a register name prefixed by the hash character, the contents of that register will be used
as the value in the expression. Therefore, if you open the [Set Address] dialog box and enter the
expression #pc, the [Editor] or [Disassembly] window will display the current PC address. It also
allows the offset of the current PC to be displayed by entering an expression with the PC register
plus an offset, e.g., #PC+0x100.
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5.3 Debugging with the Command Line Interface

Use the [Command Line] window to enter text-based commands instead of window menus and
commands.

5.3.1 Opening the [Command Line] Window

Choose [View -> Command Line] or click the [Command Line] toolbar button () to open the
[Command Line] window.

«*CGommand Line | _ O]

>

Figure 5.9 [Command Line] Window

This window allows the user to control the debugging platform by sending text-based commands.
A series of predefined command lines can be called from a file and the output can be recorded in a
file. The command can be executed by pressing the [Enter] key after the command is input at the
prompt (>) on the last line. For information on the available commands, refer to appendix G,
Command-Line Functions, and the on-line help.

If available, the window title displays the current batch and log file names separated by colons.

Pressing the Ctrl + T or Ctrl + { keys on the last line displays the command line previously
executed.
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53.2 Specifying a Command File

It is useful to use a command file when a series of predefined command lines need to be executed.
Create a command file by a text editor and write necessary command lines. The default extension
for command-file names is .hdc.

Choose [Set Batch File...] from the popup menu to open the [Set Batch File] dialog box, in which
the name of a command file (*.hdc) can be specified. Clicking the [OK] button displays the
specified command file name as the window title. Clicking the [Cancel] button closes the dialog
box without changing the setting.

Set Batch File

Batch File: -Ela.'r'
ﬁ Browse... | Tl

LCancel |

Figure 5.10 [Set Batch File] Dialog Box

533 Executing a Command File

Click the [Play] button in the [Set Batch File] dialog box or choose [Play] from the popup menu to
execute the command file. The [Play] menu is displayed in gray while the file is running and can
be used when the command file execution stops and control returns to the user.

534 Stopping Command Execution

Choose [Stop] from the popup menu to stop command execution. The [Stop] menu item becomes
valid during command execution.

5.3.5 Specifying a Log File

Choose [Set Log File...] from the popup menu to open the [Open Log File] dialog box, in which a
log file to store the command execution results can be specified.
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Open Log File

Lo File:

ﬂ Browsze, . | Cancel

Figure 5.11 [Open Log File] Dialog Box

Enter the name of a log file (*.1og). The logging option is automatically set and the name of the
file is shown on the window title bar.

If you select the name of a previous log file, the system will ask whether you wish to append to or
overwrite the existing file.

5.3.6 Starting or Stopping Logging

Choose [Logging] from the popup menu to toggle logging to file on and off. Note that the contents
of the log file cannot be viewed until logging is completed, or temporarily disabled by clearing the
check box. Re-enabling logging will append to the log file.

5.3.7 Entering a Full Path to the File

It is recommended that the full path to a file is specified as a file name in the [Command Line]
window because the current directory can be moved. However, care must be taken to enter the
correct full path to a file when it is entered from the keyboard. To solve this trouble, a full path
can be easily specified by browsing through files.

Choose [Browse...] from the popup menu to open the [Browse] dialog box. Select a file and click
[Open] to paste the full path to the selected file to the cursor location. This option can only be used
when the cursor is located on the last line.

5.3.8 Pasting a Placeholder

Select a placeholder from the [Placeholder] submenu in the popup menu to paste the selected
placeholder to the cursor location. This function is only available when the cursor is located on the
last line.
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5.4 Looking at Registers

If you are debugging at assembly-language level, then you will find it useful to see the contents of
the CPU's general-purpose registers. You can do this by using the [Register] window.

54.1 Opening the [Register] Window

To open the [Register] window, choose [View->CPU->Registers] or click the [Register] toolbar
button (|[®l|). The [Register] window opens showing all of the CPU's general-purpose registers and
the values, displayed in hexadecimal.

Register Name IRegister Walue A|
[F.4 H'Ooooooooog

[F.5 H'ooooooog

1513 H'O0000000

7 H'O0000000

[ H'Oo0oooooo

1542] H'Ooooooooog

L0 H'Ooooooooog

11 H'ooooooog

12 H'O0000000

13 H'O0000000

14 H'O0000000

15 H'Ooooooooog

PLC H'aooooooo

38 MREOOOOO0000000-
FER. H'ooooooog -
4| I 3 4

Figure 5.12 [Register] Window
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54.2 Expanding a Bit Register

If a register is used as a set of flags at the bit level for the control of state, its one-character symbol

rather than its state indicate each bit. Double-click on the register’s name to display the [Edit
Register] dialog box and switch each bit on or off. Checking the box for any bit specifies it as
holding a 1, while removing the check specifies it as a 0.

Figure 5.13 Expanding a Bit Register

543 Modifying Register Contents
To change a register's content, open the [Register] dialog box in one of the following methods:

e Double-click the register you want to change.

e Select the register you want to change, and choose [Edit...] from the popup menu.

Reqister - [RO]

Set b Cancel |

Whole Regizter j

Figure 5.14 [Register] Dialog Box

You can enter a number or C/C++ expression in the [Value] field. You can choose whether to

modify the whole register contents, a masked area, floating or flag bits by selecting an option from

the combo box (the contents of this list depend on the CPU model and selected register).
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When you have entered the new number or expression, click the [OK] button or press the [Enter]
key; the dialog box closes and the new value is written into the register.
544 Using Register Contents

Use the value contained in a CPU register by specifying the register name prefixed by the “#”
character, e.g.: #R1, #PC, #R6_BANK, or #R3 when you are entering a value elsewhere in the
HEW, for example when displaying a specified address in the [Disassembly] or [Memory]
window.
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5.5 Operating Memory

This section describes how to look at memory areas in the CPU's address space. How to look at a
memory area in different formats, how to fill and move a memory block, and how to load and
verify a memory area with a disk file are described.

5.5.1 Viewing a Memory Area

To look at a memory area, choose [View -> CPU ->Memory...] or click the [View Memory]
toolbar button () to open the [Memory] window. This will open the [Set Address] dialog box
shown in figure 5.15.

Set Address
=
I LCancel |
End:
|
Farmat:
[Byte (+1) =]

Figure 5.15 [Set Address] Dialog Box

Enter the range you wish to display as address values or equivalent symbols in the [Begin] and
[End] fields. Select the data size for the display from the [Format] combo box. Click the [OK]
button or press the [Enter] key, and the dialog box closes and the [Memory] window opens. The
display can be scrolled within the range of the entered start and end addresses.
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Address Data Yalue =

0x00000a0C FF FF FF FF FF FF  ......
0x00000a12 FF FF FF FF FF FF  ......
0x00000a18 FF FF FF FF FF FF  ......
0x00000&1E FF FF FF FF FF FF  ......
0x00000Ra24 FF FF FF FF FF FF  ......
0x00000Ra22 FF FF FF FF FF FF  ......
0x00000A30 FF FF FF FF FF FF  ......
0x00000a36 FF FF FF FF FF FF  ......
0x0000023C FF FF FF FF FF FF  ......

=
Figure 5.16 [Memory] Window
Note: Each item in the [Data] column is called as the memory unit.
There are three display columns:
[Address]: Address of the first item in the [Data] column of this row.
[Data]: Data is read from the debugging platform’s physical memory in the access width,

and then converted to the display width.

[Value]: Data displayed in an alternative format.

5.5.2 Displaying Data in Different Formats

If you want to change the display format of the [Memory] window, select [Format] from the
popup menu. The dialog box shown in figure 5.17 is displayed.
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Format Memory Dizplay

Dizplay Data As:

IElyte 1) LI - Gl
Cancel |

Dizplay Walue fs:

IF'.NSI character LI
Value Font:
IGu:uurier Fen LI

Figure 5.17 [Format Memory Display] Dialog Box

To display and edit memory in different widths, use the [Display Data As] combo box. For
example, choose the [Byte] option and the display will be updated to show the memory area as
individual bytes.

The data can be converted into different formats, as shown in the second column [Display Value
As]. The list of formats depends on the data selection.

A separate font is selectable for the [Display Value As] column. This is useful for displaying two-
byte character values when the data is being displayed in the [Word] format.

553 Splitting Up the Window Display

To vertically divide the [Memory] window display into two, select [Split] from the popup menu
and move the split-up bar. Moving the split-up bar to the top end or bottom end of the window
cancels the split-up display.

554 Viewing a Different Memory Area

To change the memory area displayed in the [Memory] window, use the scroll bars. To quickly
look at a new address, use the [Set Address] dialog box. This can be opened by choosing [Start
Address] from the popup menu.

Enter the new address value, and click the [OK] button or press the [Enter] key. The dialog box
closes and the [Memory] window display is updated with the data at the new address. When an
overloaded function or a class name is entered, the [Select Function] dialog box opens for you to
select a function.
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5.5.5 Modifying the Memory Contents

The memory contents can be modified via the [Edit Memory] dialog box. Move the cursor on the
memory unit (according to the [Memory] window display choice) that you wish to change. Either
double-click on the memory unit or press the [Enter] key. The dialog box shown in figure 5.18 is

displayed.

Edit Memory

Current W alue:
IH'FF
LCancel |

MNew Yalue;
|

Figure 5.18 [Edit Memory] Dialog Box

A number or C/C++ expression can be entered in the [New Value] field. After you have entered
the new number or expression, click the [OK] button or press the [Enter] key. Then the dialog box
closes and the new value is written into memory.

The memory contents can also be modified by moving the cursor on the memory unit and entering
the new value in hexadecimal through the keyboard.
5.5.6 Selecting a Memory Range

If the range to be selected is in the [Memory] window, you can select the range by clicking on the
first memory unit (according to the [Memory] window display choice) and dragging the mouse to
the last unit. The selected range is highlighted.

If the memory address range is larger than or outside the [Memory] window, you can enter the
start address and byte count in the respective fields of the [Memory] dialog box.
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5.5.7 Finding a Value in Memory
To find a value in memory, open the [Memory] window and select [Search] from the popup menu.

The [Search Memory] dialog box shown in figure 5.19 is displayed.

IH'EIEIDD1 000
LCancel |
End:
IH'IZIIZIDD1 FFF
Diata:

Search Data As:
[Byte (+1) R

¥ Search Equal Data [~ Search Backward

Figure 5.19 [Search Memory] Dialog Box

Enter the start and end addresses of the range in which to search (if a memory area was selected in
the [Memory] window, the start and end address values will be automatically filled in) and the
data value to search for, and select the search format. If pattern search is selected as the search
format, a byte string of up to 256 bytes can be searched for. The end address can also be prefixed
by a plus (+); the end address will become the (start address) + (entered value).

Search conditions other than pattern search are data match/mismatch and search direction. Note
that only data match and forward direction can be selected with pattern search. Click the [OK]
button or press the [Enter] key. The dialog box closes and the HEW searches the range for the
specified data. If the data is found, the address at which the data has been found is displayed in the
[Memory] window.

If the data could not be found, the [Memory] window display remains unchanged and a message
box informing that the data could not be found is displayed.

If [Search Next] is selected from the popup menu in the state where data has been found, the
search will be restarted from the next address.
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5.5.8 Filling a Memory Area with a Value
A value can be set as the content of a memory address range using the memory fill function.

To fill a memory range with the same value, choose [Fill] from the popup menu of the [Memory]
window or choose [Fill] from the [Memory] drop-down menu. The [Fill Memory] dialog box is
shown in figure 5.20.

I LCancel |
End:

|

Data:

|

Faormat:

IB_l,lte j

Figure 5.20 [Fill Memory] Dialog Box

If an address range has been selected in the [Memory] window, the specified start and end
addresses will be displayed. Select a format from the [Format] combo box and enter the data value
in the [Data] field. On clicking the [OK] button or pressing the [Enter] key, the dialog box closes
and the new value is written into the memory range.
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5.5.9 Copying a Memory Area

You can copy a memory area using the memory copy function. Select a memory range and then
[Copy...] from the popup menu. The [Copy Memory] dialog box is opened (figure 5.21).

Copy Memary

LCancel |

End:
|

Diestination:

Earmat:
[Byte (+1) R

[ Werify

Figure 5.21 [Copy Memory] Dialog Box

The source start and end addresses selected in the [Memory] window will be displayed in the
[Begin] and [End] fields. Checking the [Verify] check box enables copying while comparing the
copy source and copy destination. The copy unit can be selected in the [Format] combo box. Enter
the destination start address in the [Destination] field and click the [OK] button or press the
[Enter] key. This will close the dialog box and copy the memory block to the new address.
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5.5.10 Saving and Verifying a Memory Area

Use the memory-save function to save the memory in a specified address space to a disk file.
Open the [Save Memory As] dialog box by choosing [File -> Save memory...].

Memory As

File name:
| =1

Start address:

E
|

nd Address:

Figure 5.22 [Save Memory As] Dialog Box

Enter the start and end addresses of the memory block that you wish to save, and a name and
format for the file. The [File name] combo box contains the previous four file names used for
saving memory.

Clicking the [...] button can open the standard [File Save As] dialog box. On clicking the [OK]
button or pressing the [Enter] key, the dialog box closes and the memory block will be saved into
the disk as a file of the specified format type. When the file has been saved, a message box for
confirmation is displayed.

Memory in the specified address space can be verified using the memory verify function. Open the
[Verify Memory] dialog box by choosing [File -> Verify Memory...].
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Verify Memaory

A - |

File name:

Cancel

=1
Offzet address:

Figure 5.23 [Verify Memory] Dialog Box

5.5.11 Disabling Update of the Window Contents

Automatic update of the [Memory] window contents, which is performed when user program
execution stops and in other cases, can be disabled. This is done by checking [Lock Refresh] in the
popup menu.

5.5.12 Updating the Window Contents

The [Memory] window contents can be forcibly updated. This is done by checking [Refresh] in
the popup menu.

5.5.13 Comparing the Memory Contents

The contents of two memory blocks can be compared. Open the [Compare Memory] dialog box
by selecting [Memory -> Compare...] from the main menu or by selecting [Compare...] from the
popup menu of the [Memory] window.
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Compare Memory
I LCancel |
End:

Start Compare:

Farmat:

{Byte [x1) 4

Figure 5.24 [Compare Memory] Dialog Box

Enter the comparison format ([Format]), the start address ([Begin]) and end address ([End]) of the
source memory area, and the start address ([Start Compare]) of the destination memory area. If the
memory block is already highlighted in the [Memory] window, the start and end addresses will be
automatically filled in when the [Compare Memory] dialog box is opened.

If there is a mismatch, the address where it was found is displayed in a message box.
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5.5.14 Loading a File to a Memory Area

A file can be loaded to the debugging platform’s memory. Select [Load...] from the popup menu
of the [Memory] window to open the [Load Program] dialog box.

Load Program

Cancel
|

File name:

Offzet address:

Figure 5.25 [Load Program] Dialog Box

Enter the file format ([Format]) and the file name ([File name]). If the load address value is to be
changed, enter the offset value in the offset field ([Offset address]), otherwise enter zero.
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5.6 Viewing the I/O Memory

A microcomputer contains on-chip peripheral modules. The exact number and type of peripheral
modules differ depending on the device but the typical modules are a DMA controller, serial
communications interface, A/D converter, bus state controller, and watchdog timer. Registers that
are mapped to the microcomputer’s address space controls the on-chip peripheral modules.

The [Memory] window enables you to look at data in continuous memory addresses as byte, word,
longword, single-precision floating-point, double-precision floating-point, or ASCII values.
However, registers of different sizes are allocated to non-continuous memory addresses in the /O
memory. To handle this memory, the HEW has the [I0] window to facilitate checking and setting
up of these kinds of registers.

5.6.1 Opening the [I0] Window

To open the [I0] window, select [View -> CPU -> 10] or click the [View I/O] toolbar button
(). Modules that match the on-chip peripheral modules organize the 1/0 register information.
When the [IO] window is first opened, only a list of module names is displayed.

eo ~lol x|

Access

I»

/=] unCR 00EFFDE? K27
.[E] sscr 00EFFDES H' o1

#-[_] Interrupt_Controller

D Bus Controller

#-[_] Data Transfer Control

F-] If0 Port 1

-] I/0_Port_3

F-] I#0_Port_a

-] I/0_Port 7

F-] Lf0_Port_9

-] I/0_Port_h

#-] If0_Port_E

-] I/0_Port_C

F.[77 TN Dart N s
4| | ]

Figure 5.26 [I0] Window
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5.6.2 Expanding the I/O Register Display

To display the names, addresses, and values of the I/O registers, double-click on the module name
or select the module name by clicking on it or using the cursor keys and press the [Enter] key. The
module display will expand to show the individual registers of that peripheral module and their
names, addresses, and values. Double-clicking (or pressing the [Enter] key) again on the module
name will close the I/O register display.

For a display in the bit level, expand the I/O register display in a similar way to the [Register]
window.

5.6.3 Modifying the I/O Register Contents

To edit the value in an I/O register, type hexadecimal values directly into the window. To enter
more complex expressions, double-click or press the [Enter] key on the register to open a dialog
box to modify the register contents. When you have entered the new number or expression, click
the [OK] button or press the [Enter] key; the dialog box closes and the new value is written into
the register.

Note: The [IO] window displays the contents defined in [SHxxxx.io]. Editing those contents
adds or deletes the registers to be displayed.
For the contents to be described as [SHxxxx.io], refer to appendix D, I/O File Format.
The following directory contains [SHxxxx.i0] (xxxx means the name of emulator device
group.):
<HEW?2 installation directory>\Tools\Renesas\DebugComp\Platform\E10A\xxxx\IOFiles
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5.7 Viewing the Current Status

Choose [View -> CPU -> Status] or click the [View Status] toolbar button () to open the
[Status] window and see the current status of the debugging platform.

Iten IStatus I

Target Dewice Conficuration Not Support
Svstem Memory Resources Not Support
Program Name Memory Loaded Area
.. _s¥stemitutorial. ahs H'Oooooooo - H'o00ooo17?

H'0O0000800 - H'0O000054E
H'00001000 - H'O0001627
H'O000z000 - H'O000Z0EF

IIII\MemnryA Platiorm )\E\rerﬂs [

Figure 5.27 [Status] Window

The [Status] window has three sheets:

e [Memory] sheet

Contains information about the current memory status including the memory-mapping
resources and the areas used by the currently loaded object file.

e [Platform] sheet

Contains information about the current status of the debugging platform, typically including
CPU type and emulation mode, and the state of execution.

e [Events] sheet

Contains information about the current event (breakpoint) status, including resource
information.

Note: The items that can be set in this dialog box vary according to the emulator in use. For
details, refer to the online help.
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5.8 Looking at Labels

Symbol information is included in the debugging information, which is used when the HEW links
the user program source code to the actual code in the memory. Symbol information is also
included in the debug object file. This information is a list of names that indicate addresses in the
program. These names are called labels in the HEW. The [Disassembly] window shows the first
eight characters of each label instead of the corresponding address or as a part of an instruction
operand.

Note: When a label value matches an operand, the corresponding instruction operand is replaced
by the label. If two or more labels have the same value, the one that comes first in
alphabetical order is displayed. When [Edit Control] accepts an address or a value, a label
can be entered instead.

5.8.1 Looking at Label Lists

Choose [View -> Symbol -> Labels] or click the [View Labels] toolbar button () to list all
labels defined in the current debugger session.

EFP I Address I Name ﬂ

H'ooooloze _main

H'O00010EZa tutorial {)

H'O00OOlOFz _abort

H'OOO0O10F4 $sp_regsvil

H'00001114 $spregldZ:3

H'Oo0o0o0llza _ INITSCT

H'000O011:3E loopl

H'ooooll44 loopz

H'O0OO0ll4ea next_loopZ

H'Oo0001144 next_loopl

H'oooolles loopz

H'o0oo0llen loopd

H'Oooo0lles next_loopd

H'O000llea next_loop3

H'ooooll7a operator newl{unsigned int)
H'000011ce _ CALL_INIT

H'O0O011Ee _ CALL_EHND

H'O00011Ea operator deleteiwoid *)
H'O0O011F4 rand -

K Ay

Figure 5.28 [Label] Window
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You can view symbols sorted either alphabetically (by ASCII code) or by address value by
clicking on the respective column heading.

Double-clicking on the [BP] column can set or clear a software breakpoint at the start of the
function.

5.8.2 Adding a Label

Choose [Add..] from the popup menu and open the [Add Label] dialog box to add a label:

Add Label K E3
Mare: || j 0 I
Address: {H'Do00a0nn ] Cancel |

Figure 5.29 [Add Label] Dialog Box

Enter the new label name into the [Name] field and the corresponding value into the [Address]
field and press [OK]. The [Add Label] dialog box closes and the label list is updated to show the
new label. When an overloaded function or a class name is entered in the [Address] field, the
[Select Function] dialog box opens for you to select a function. For details, refer to section 5.11.3,
Supporting Duplicate Labels.

5.8.3 Editing a Label

Choose [Edit...] from the popup menu and open the [Edit Label] dialog box to edit a label:

Edit Label [_main]

Mame: I_main

=l ok, |
Address: IH'EIEIEIEI'I ann j Cancel |

Figure 5.30 [Edit Label] Dialog Box

Edit the label name and value as required and then press [OK] to save the modified version in the
label list. The list display is updated to show the new label details. When an overloaded function
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or a class name is entered in the [Address] field, the [Select Function] dialog box opens for you to
select a function. For details, refer to section 5.11.3, Supporting Duplicate Labels.

5.8.4 Deleting a Label

To delete a label, select the label and choose [Delete] from the popup menu. A confirmation
message box appears:

Confirmation Request

@ Are you sure you want to delete the label '_main'?

[ Don't ask this question again

Figure 5.31 Message Box for Confirming Label Deletion

If you click [OK], the label is removed from the list and the window display is updated. If the
message box is not required, do not select the [Delete Label] option of the [Confirmation] sheet in
the HEW’s [Options] dialog box.

5.8.5 Deleting All Labels

To delete all the labels from the list, choose [Delete All] from the popup menu. A confirmation
message box appears:

Confirmation Request

@ Are pou zure you want to delete all labelz?

[~ Don't ask this question again

Figure 5.32 Message Box for Confirming All Label Deletion

If you click [OK], all the labels are removed from the HEW system’s symbol table and the list
display will be cleared. If the message box is not required, do not select the [Delete All Labels]
option of the [Confirmation] sheet in the HEW’s [Options] dialog box.
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5.8.6 Loading Labels from a File

A symbol file can be loaded and merged into the HEW's current symbol table. Choose [Load...]
from the popup menu to open the [Open] dialog box:

Look jre | 3 Debug_E104_SYSTEM ~| &« B ek B

dema, sym

File: mame: Open

L N (Ua = [ P'=rtica-E Sumbol File [*,sum) Cancel

i

Z

Figure 5.33 [Open] Dialog Box

The dialog box operates like a standard Windows® [Open] dialog box; select the file and click
[Open] to start loading. The standard file extension for symbol files is “.sym”. When the symbol
loading is complete a confirmation message box may be displayed showing how many symbols
have been loaded (this can be switched off in the [Confirmation] sheet on the HEW’s [Options]
dialog box).

5.8.7 Saving Labels into a File

Choose [Save As...] from the popup menu to open the [Save Symbols] dialog box. The [Save
Symbols] dialog box operates like a standard Windows® [Save File As] dialog box. Enter the name
for the file in the [File name] field and click [Save] to save the HEW's current label list to a

th

symbol file. The standard file extension for symbol files is “.sym”.
See appendix E, Symbol File Format, for the symbol file format.
Once a file is specified by the [Save As...] menu, the current symbol table can be saved in the

same symbol file just by choosing [Save] from the popup menu.
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5.8.8 Searching for a Label

Choose [Find...] from the popup menu to open the [Find Label] dialog box:

Find Label HE

MNatme: I LI QF I
[~ Match Gase I LI Cancel |

Figure 5.34 [Find Label] Dialog Box

Enter all or part of the label name that you wish to find into the edit box and click [OK] or press
the [Enter] key. The HEW searches the label list for a label name containing the text that you
entered.

Note: The label is only stored by 1024 characters of the start, therefore the label name must not
overlap mutually in 1024 characters or less. Labels are case sensitive.

5.8.9 Searching for the Next Label

Choose [Find Next] from the popup menu to find the next occurrence of the label containing the
text that you entered.

5.8.10 Viewing the Source Corresponding to a Label

Select a label and choose [View Source] from the popup menu to open the [Editor] or
[Disassembly] window containing the address corresponding to the label.
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5.9 Executing Your Program

This section describes how you can execute your program's code. This section describes how to do
this by either running your program continuously or stepping single or multiple instructions at a
time.

5.9.1 Running from Reset

To reset the target microcomputer and run your program from the reset vector address, choose
[Debug->Reset Go], or click the [Go Reset] toolbar button ().

The program will run until it hits a breakpoint or a break condition is met. You can stop the
program manually by choosing [Debug->Halt], or by clicking the [Halt] toolbar button ().

Note: The program will start running from whatever address is stored in the reset vector
location. Therefore, to run the program, it is required to make sure that this location
contains the address of your startup code.

5.9.2 Continuing Run

When your program is stopped, the HEW will display an yellow arrow mark in the gutter of the
line in the editor and [Disassembly] window that correspond to the CPU's current program counter
(PC) address value. This will be the next instruction to be executed if you perform a step or
continue running.

To continue running from the current PC address, click the [Go] toolbar button (), or choose
[Debug->Go].

To continue running from a specified address which is not the stop address, change the PC value
in one of the following ways, and click the [Go] toolbar button () or choose [Debug->Go].

e Change the PC value in the [Register] window. Refer to section 5.4.3, Modifying Register
Contents.

e Place the text cursor (not the mouse cursor) on a target line in the [Editor] or [Disassembly]
window, and choose [Set PC Here] from the popup menu.
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5.9.3 Running to the Cursor

Sometimes as you are going through your application you may only want to run a small section of
code, that would require many single steps to execute. You can do this using the Go To Cursor
feature.

2 How to use the Go To Cursor

1. Make sure that the [Editor] or [Disassembly] window is open showing the address at which
you wish to stop.

2. Position the text cursor on the address at which you wish to stop by either clicking in the
[Address] field or using the cursor keys.

3. Choose [Go To Cursor] from the popup menu.

The debugging platform will run your code from the current PC value until it reaches the address
indicated by the cursor's position.

Notes: 1. If your program never executes the specified code at this address, the program will not
stop. If this happens, code execution can be stopped by pressing the Esc key, choosing
[Debug->Halt], or clicking on the [Halt] toolbar button ().

2. The Go To Cursor feature requires a PC breakpoint - if you have already used all those
available, then the feature will not work.
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594 Running from a Specified Address

The [Run Program] dialog box allows the user to run the program from any address. Choose
[Debug -> Run...] to open the [Run Program] dialog box.

Run Program

Program Counter:
|H'O0000000

Rezet Go
Temporary PC Breakpoints;

Cancel

i

Figure 5.35 [Run Program] Dialog Box
The following execution conditions can be specified in this dialog box:

[Program Counter]: Instruction address to start execution. The initial value is
the current PC value.

[Temporary PC Breakpoints]: A temporary PC breakpoint. When execution started
by this dialog box stops, this breakpoint is cleared.

Note: The [Temporary PC Breakpoints] feature requires a PC breakpoint - if you have already
used all those available then the feature will not work.

Clicking the [Go] button starts execution according to the settings. Clicking the [Reset Go] button
starts execution from the reset vector. Clicking the [Cancel] button closes this dialog box without
executing instructions.
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5.9.5 Single Step

To debug your code it is very useful to be able to step a single line or instruction at a time and
examine the effect of that instruction on the system. In the [Editor] window, a step operation will
step a single source line. In the [Disassembly] window, a step operation will step a single
assembly-language instruction. If the instruction calls another function or subroutine, you have the
option to either step into or step over the function. If the instruction does not perform a call, then
either option will cause the debugger to execute the instruction and stop at the next instruction.

Stepping Into a Function

If you choose to step into the function the debugger will execute the call and stop at the first
line or instruction of the function. To step into the function either click the [Step In] toolbar
button (), or choose [Debug->Step In].

Stepping Over a Function Call

If you choose to step over the function the debugger will execute the call and all of the code in
the function (and any function calls that that function may make) and stop at the next line or
instruction of the calling function. To step over the function either click the [Step Over]
toolbar button (), or choose [Debug->Step Over].

Stepping Out of a Function

There are occasions when you may have entered a function, finished stepping through the
instructions that you want to examine and would like to return to the calling function without
tediously stepping through all the remaining code in the function.

To step out of the current function either click the [Step Out] toolbar button (), or choose
[Debug->Step Out].
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5.9.6 Multiple Steps

You can step several instructions at a time by using the [Step Program] dialog box. The dialog box
also provides an automated step with a selectable delay between steps. Open it by choosing
[Debug-> Step...].

The [Step Program] dialog box is displayed:

Step Programm

Steps:

|H'DEIEIEIEIEIEI1

Delay [zeconds)

I'I - 2.0 zeconds j

[ Step Ower Calls

[ Source Level Step

ok I Cancel

Figure 5.36 [Step Program] Dialog Box
[Steps]: Number of steps to be executed.

[Delay (seconds)]: Delay between steps when the program is automatically stepped.
Value 0 to 6 can be specified where value O indicates the longest delay.

[Step Over Calls]: Selecting this box steps over function calls.
[Source Level Step]: Selecting this box steps the program at the source level.

Clicking the [OK] button or pressing the [Enter] key starts step execution.
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5.10  Stopping Your Program

This section describes how you can halt execution of your application's code. This section
describes how to do this directly by using the [Halt] button and by setting breakpoints at specific
locations in your code.

5.10.1 Stopping the Program by the [STOP] Toolbar Button

When your program is running, the [Halt] toolbar button is enabled ) (ared STOP sign), and
when the program has stopped it is disabled () (the STOP sign is grayed out). Click on the
[Halt] toolbar button, or choose [Debug->Halt Program].

When the program has been stopped by [Halt], "Stop" is displayed in the [Debug] sheet of the
[Output] window.

5.10.2 Standard Breakpoints (PC Breakpoints)

When you are trying to debug your program you will want to be able to stop the program running
when it reaches a specific point or points in your code. You can do this by setting a PC breakpoint
on the line or instruction at which you want the execution to stop. The following instructions will
show you how to quickly set and clear simple PC breakpoints. If more complex breakpoint
operation is required, use the [Event] window, which can be opened by clicking the () button or
choosing [View -> Code -> Eventpoints]. For details, refer to section 5.13, Using the Event Points.

e To set a PC breakpoint in the [Editor] window

1. Make sure that the [Disassembly] or [Editor] window is open at the place you want to set a
PC breakpoint.

2. Choose [Toggle Breakpoint] from the popup menu, or press F9, at the line showing the
address at which you want the program to stop.
3. You will see a red circle appear in the gutter to indicate that a PC breakpoint has been set.

4. The current breakpoint set can be enabled or disabled by using [Enable/Disable
Breakpoint] in the popup menu.

Now when you run your program and it reaches the address at which you set the PC breakpoint,
execution halts with the message "BREAKPOINT" displayed in the [Debug] sheet of the [Output]
window, and the [Editor] or [Disassembly] window is updated with the PC breakpoint line marked
with an arrow in the gutter.
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Note: When a break occurs, the program stops just before it is about to execute the line or
instruction at which you set a program PC breakpoint. If you choose Go or Step after
stopping at the PC breakpoint, then the line marked with an arrow will be the next
instruction to be executed.

e To set a PC breakpoint by using the [Breakpoints] dialog box
Selecting [Edit -> Source Breakpoint...] displays the [Breakpoints] dialog box.

Breakpoints

ok

Cahcel

Edit Code

Bemaove

Remave All

ddds

Figure 5.37 [Breakpoints] Dialog Box

The [Breakpoints] dialog box allows the user to view the current breakpoints set. Clicking the
[Edit Code] button displays the source where each breakpoint is set. The [Remove] or [Remove
All] button deletes one or all breakpoints, respectively. The check box of each breakpoint enables
or disables the breakpoint.

e To toggle PC breakpoints

It is possible to toggle the [PC Breakpoints] setting by either double-clicking in the [BP]
column of the line where the PC breakpoint is set or placing the cursor on the line and pressing
the [F9] key. The setting to be toggled depends on the debugging platform.
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5.11 Elf/Dwarf2 Support

The HEW supports the Elf/Dwarf2 object file format for debugging applications written in C/C++
and assembly language. It provides a powerful way of accessing, observing and modifying the
symbolic level debugging information about the user application that is running.

Key Features

e Source level debugging

e (C/C++ operators

e (C/C++ expression (casting, pointers, references, etc.)
e Ambiguous function names

e Overlay memory loading

e  Watch - locals, and user definition

e Stack trace

5.11.1 C/C++ Operators
The following C/C++ language operators are available:

o L&A~ L 5>, <<, P, (), <, >, <=, =, ==, 1=, &&, ||

Buffer_start + 0x1000

#R1 | B'10001101

((pointer + (2 * increment size)) & H'FFFF0000) >> D'15
! (flag * #ER4)

5.11.2  C/C++ Expressions

Expression Examples

Object.value //Specifies direct reference of a member (C/C++)
p_Object->value //Specifies indirect reference of a member (C/C++)
Class::value //Specifies reference of a member with class (C++)
*value //Specifies a pointer (C/C++)

&value //Specifies a reference (C/C++)

array[0] //Specifies an array (C/C++)

Object.*value //Specifies reference of a member with pointer (C++)
::g value //Specifies reference of a global variable (C/C++)
Class::function(short) //Specifies a member function (C++)

(struct STR) *value //Specifies cast operation (C/C++)
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5.11.3  Supporting Duplicate Labels

In some languages, for example C++ overloaded functions, a label may represent more than one
address. When such a label name is entered in a dialog box, the HEW will display the [Select
Function] dialog box to display overloaded functions and member functions.

Select Function 21

Select Function Name Set Function Marne

1S ample::sortflang 1} 5 |
{Sample:sortlong ¥, shart]}

— Counter
&ll Function Select Function Set Funchion

|2 Functions |2 Functions ID Functions

Cancel

Figure 5.38 [Select Function] Dialog Box

Select overloaded functions or member functions in the [Select Function] dialog box. Generally,
one function can be selected at one time; only for setting breakpoints, multiple functions can be
selected. This dialog box has three areas.

[Select Function Name]: Displays the same-name functions or member functions and
their detailed information.

[Set Function Name]: Displays the function to be set and their detailed information.

[Counter]: [All Function] Displays the number of same-name functions
or member functions.
[Select Function] Displays the number of functions displayed
in the [Select Function Name] list box.
[Set Function] Displays the number of functions displayed
in the [Set Function Name] list box.
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Selecting a Function

Click the function you wish to select in the [Select Function Name] list box, and click the [>]
button. You will see the selected function in the [Set Function Name] list box. To select all
functions in the [Select Function Name] list box, click the [>>] button.

Deselecting a Function

Click the function you wish to deselect from the [Set Function Name] list box, and click the [<]
button. To deselect all functions, click the [<<] button. The deselected function will be moved
from [Set Function Name] list box back to the [Select Function Name] list box.

Setting a Function

Click the [OK] button to set the functions displayed in the [Set Function Name] list box. The
functions are set and the [Select Function] dialog box closes.

Clicking the [Cancel] button closes the dialog box without setting the functions.

5.11.4 Debugging an Overlay Program
This section explains the settings for using the overlay functions.
Displaying Section Group

When the overlay mode is used, that is, when several section groups are assigned to the same
address range, the address ranges and section groups are displayed in the [Overlay] dialog box.

Open the [Overlay] dialog box by choosing [Memory->Configure Overlay].
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21

Address: Section Mame:
OOFFBE00 - OOFFES0E oK I
Cancel |

Figure 5.39 [Overlay] Dialog Box (at Opening)
This dialog box has two areas: the [Address] list box and the [Section Name] list box.

The [Address] list box displays the address ranges used in the overlay mode. Click to select one of
the address ranges in the [Address] list box.

21

Section Mame:

R_sample ok |
R_zort

R_change Cancel

Figure 5.40 [Overlay] Dialog Box (Address Range Selected)
The [Section Name] list box displays the section groups assigned to the selected address range.
< Setting section group

When using the overlay function, the highest-priority section group must be selected in the
[Overlay] dialog box; otherwise the HEW will operate incorrectly.
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First click one of the address ranges displayed in the [Address] list box. The section groups
assigned to the selected address range will then be displayed in the [Section Name] list box.

Click to select the section group with the highest-priority among the displayed section groups.

Address: Section Mame:
DOFFEE00 - DOFFEEDE |F| samile oK I
F_change Cancel

Figure 5.41 [Overlay] Dialog Box (Highest-Priority Section Group Selected)

After selecting a section group, clicking the [OK] button stores the priority setting and closes the
dialog box. Clicking the [Cancel] button closes the dialog box without storing the priority setting.

Note: Within the address range used by the overlay function, the debugging information for the
section specified in the [Overlay] dialog box is referred to. Therefore, the same section of
the currently loaded program must be selected in the [Overlay] dialog box.
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5.12  Looking at Variables

This section describes how you can look at variables in the source program.

5.12.1 Tooltip Watch
The quickest way to look at a variable in your program is to use the Tooltip Watch feature.
2 To use Tooltip Watch:

Open the [Editor] window showing the variable that you want to examine.
Rest the mouse cursor over the variable name that you want to examine - a tooltip will appear near
the variable containing basic watch information for that variable.

L o =amn= Sanple;
o for{ 1=0; i¢10: i4++ 31§
i = rand(): [HOO03]
iff3 < 0}
i = -3:
ali] = 3:

Figure 5.42 Tooltip Watch

5.12.2 Instant Watch

Open the [Editor] window showing the variable that you want to examine.

Rest the mouse cursor over the variable name that you want to examine and choose [Instant
Watch...] from the popup menu; the [Instant Watch] dialog box will appear and display the
variable at the cursor location.
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Ihstant Watch

-t { 0x7c000023 ] ftruct steED

Figure 5.43 [Instant Watch] Dialog Box

“+” shown to the left of the variable name indicates that the information may be expanded by
clicking on the variable name, and “-” indicates that the information may be collapsed. Clicking
[Add] registers the variable in the [Watch] window. Clicking [Close] closes the window without
registering the variable in the [Watch] window.

5.12.3 [Watch] Window
You can view any value in the [Watch] window.
Opening a [Watch] Window

To open a [Watch] window, choose [View->Symbol->Watch] or click on the [Watch] toolbar
button () if it is visible. A [Watch] window opens. Initially the content of the window will be
blank.
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3]
a { Dxft40 | {one[10];
R [0 Ht11bf737 { Dxt40 | {lone?
R [1] HO0170064 { Oxcffad 1 {lone?
R [2] H03e8905 { 0xt48 | {lone?
B [3] H6aB9fd9% { Dxffdc ] (long)
B 4] H790400071 { D:xf50 } {long)
R [B] HO681 fefd { Dxffod | {long)
B [6] HEa00f7b0 { 0xHE3 } {long)
B [ H'{9156a89 { 0xffhe | {lone)
B [E H'td9e7904 { 0xffé0 } {lone)
B [ HO001102e { Dxffa4 } {lone)
4 3

Figure 5.44 [Watch] Window

This window allows the user to view and modify C/C++-source level variables. The contents of
this window are displayed only when the debugging information available in the absolute file
(*.abs) includes the information on the C/C++ source program. The variable information is not
displayed if the source program information is excluded from the debugging information during
optimization by the compiler. In addition, the variables that are declared as macro cannot be
displayed.
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The following items are displayed.
[Name]: Name of the variable

[Value]: Value and assigned location.
The assigned location is enclosed by { }.

[Typel]: Type of the variable
The [R] mark shows that the value of the variable can be updated during user program execution.

For updating of the content of the variable that has been registered in the [Watch] window, read
the data after the break in user program execution.

Note: The realtime operation for the user program is disabled because the user program is
temporarily stopped.

When the color of the [R] mark is black, a value has been updated by reading the data.

Notes: 1. This function can be set per variable or per element or body for structures of data.
2. The information is lost when it is scrolled out of the [Watch] window or when the
window is closed.
3. A variable that is allocated to a register cannot be selected for monitoring.
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Adding a Watch Item

Use the [Add Watch] dialog box in the [Watch] window to add Watch items to the [Watch]
window.

2 To use Add Watch from the [Watch] window:

Open the [Watch] window.
Choose [Add Watch] from the popup menu.
The [Add Watch] dialog box opens:

Wariable or exprezsion;

a LCancel

=
x

Figure 5.45 [Add Watch] Dialog Box

Enter the name of the variable that you wish to watch and click [OK]. The variable is added to the
[Watch] window. A variable can be dragged from the [Editor] window and dropped into the
[Watch] window.

Note: If the variable that you have added is a local variable that is not currently in scope, the
HEW will add it to the [Watch] window but its value will be blank, or set to a question
mark, '?".

Expanding a Watch Item

If a watch item is a pointer, array, or structure, then you will see a plus sign (+) expansion
indicator to left of its name, this means that you can expand the watch item. To expand a watch
item, click on it. The item expands to show the elements (in the case of structures and arrays) or
data value (in the case of pointers) indented by one tab stop, and the plus sign changes to a minus
sign (-). If the elements of the watch item also contain pointers, structures, or arrays then they will
also have expansion indicators next to them.
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. 5]
D e -
— a { D=ff40 | {one[10]}
B m H'11bf 737 { Dxffa0 } {long?
M R [1 HO0 10064 { Oxcfidd {anel
R [2 HO3=8906 { 0xff45 } {anel
B [E H'Ea23fd%e { Oxifde ] (lake)
R [ H79040001 { 0450 } {long?
R [E] HOG81 fefd { Oxfthd | {anel
R [ H'Ea00f760 { 058 } {lane)
| H'19156289 { Oxffbe } {long?
R [E] H'fd9e 7904 { 0xffad } {anel
Collapsed watch L] B B H'O001102e { 0:fHE4 | {long?
_— R a { Deff40 } (lane[100)
| | >

Figure 5.46 Expanding a Watch Item

To collapse an expanded watch item, double-click on the item again. The item's elements will
collapse back to the single item and the minus sign changes back to a plus sign.
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Editing a Watch Item's Value

You may wish to change the value of a watch variable, e.g. for testing purposes or if the value is
incorrect due to a bug in your program. To change a watch item's value use the Edit Value
function.

< Editing a watch item's value:
Enter a value directly in the window.

In another way, select the item to edit by clicking on it, you will see a flashing cursor on the item.
Choose [Edit Value] from the popup menu.
The [Edit Value] dialog box opens:

Edit Yalue EE3 |

Expression: I a[i]

Current H'00000000 § Ox0fffffh0 }

Walue: (u]4
Mew Value: || Carcel

Figure 5.47 [Edit Value] Dialog Box

Enter the new value or expression in the [New Value] field and click [OK]. The [Watch] window
is updated to show the new value.
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Deleting a Watch Item

To delete a watch item, select it and choose [Delete] from the popup menu. The item is deleted
and the [Watch] window is updated.

To delete all watch items, choose [Delete All] from the popup menu. All items are deleted and the
[Watch] window is updated.

Specifying Automatic Update

The [R] mark shown to the left of each variable indicates whether the variable is updated in real
time. When an [R] mark is displayed in bold face, the value of the variable will be updated in
realtime during user program execution.

A popup menu containing the following options is available in the [Watch] window:

e Auto Update
Marks the selected variable with a bold [R] and updates the variable automatically.
e Auto Update All
Marks all variables with bold [R]s and updates all variables automatically.
e Delete Auto Update
Marks the selected variable with an outlined [R] and cancels automatic update.
e Delete Auto Update All
Marks all variables with outlined [R]s and cancels automatic update.

Modifying the Radix

The radix for the selected variable display can be modified by choosing [Radix] from the popup
menu.

Saving the [Watch] Window Contents in a File

To save the contents of the [Watch] window, choose [Save As...] from the popup menu; the [Save
As] dialog box opens. It allows the user to specify the name of a file and to save the contents of
the [Watch] window in the file. If the [Append] check box is selected, the window contents are
appended to the existing file, and if it is not selected, the existing file is overwritten.

Opening a [Memory] Window

The contents of the memory area to which the selected variable is assigned can be displayed in the
[Memory] window. Choose [Go To Memory...] from the popup menu; the [Set Address] dialog
box opens, showing the information (start address, end address, and size) of the selected variable
as default. Clicking [OK] opens the [Memory] window.
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5.12.4 [Locals] Window
The local variables and their values can be displayed in the [Locals] window.
Opening the [Locals] Window

To open the [Locals] window, choose [View->Symbol->Locals] or click the [Locals] toolbar

button ().

-0 x|
| Type [
{ Dx00fffbbe } one[100)
H'D0{ec3e { Dx00fffbbS } {angh
H'O00025ed { 0x00ftfbbd 1 {long?
| HOOD02633 { 0x00ffbb0 } {longs
i H'263c { 0x00fffbae | (it

Figure 5.48 [Locals] Window

If a local variable is not initialized when defined, then the value of the local variable will be
incorrect until another value is assigned to the local variable.

The local variable values and the radix for local variable display can be modified in the same
manner as in the [Watch] window.
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5.13  Using the Event Points

The emulator has the event point function that performs breaking, tracing, and execution time
measurement by specifying higher-level conditions along with the PC breakpoints standard for the
HEW.

5.13.1 PC Breakpoints

When the instruction of the specified address is fetched, the user program is stopped. Up to 255
points can be set.

5.13.2 Break Conditions

Break conditions can be used for higher-level conditions such as the data condition as well as
specification of the single address.

When the condition is satisfied, break conditions are also used as the start/end conditions for
performance measurement in addition to halting the user program. When break conditions are
used as the start/end conditions for performance measurement, start from setting in the
[Performance Analysis] window.

Several break conditions can be used to set more complex conditions.

Note: The break conditions that can be set vary according to the emulator in use. For details,
refer to the online help.

5.13.3 Opening the [Event] Window

Select [View -> Code -> Eventpoints] or click the [Eventpoints] toolbar button () to open the
[Event] window.

The [Event] window has the following two sheets:

[Breakpoint] sheet: Displays the settings made for PC breakpoints. It is also possible to set,
modify, and cancel PC breakpoints.

[Break condition] sheet: ~ Displays or sets the settings made for break condition channels.
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5.13.4  Setting PC Breakpoints

It is possible to display, modify, and add PC breakpoints on the [Breakpoint] sheet.

Type State Condition Action

GEreakpoint  Enable Address=H'0c000000 Physical space EBreak

Fs

b |, Breakpoint f,_Break condiion

Figure 5.49 [Event] Window (Breakpoint Sheet)

This window displays and sets the breakpoints. Items that can be displayed in the sheet are listed
below.

[Type] Breakpoint
[State] Whether the breakpoint is enabled or disabled

[Condition] An address that the breakpoint is set
Address = Program counter (Corresponding file name, line, and symbol name)

[Action] Operation of the emulator when a break condition is satisfied
Break: Halts execution

When a breakpoint is double-clicked in this window, the [Set Break] dialog box is opened and
break conditions can be modified.

A popup menu containing the following options is available by right-clicking within the window.

513.5 Add

Sets breakpoints. Clicking this item will open the [Set Break] dialog box and break conditions can
be specified.
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5.13.6 Edit

Only enabled when one breakpoint is selected. Select a breakpoint to be edited and click this item.
The [Breakpoint] dialog box will open and break conditions can be changed.

5.13.7 Enable

Enables the selected breakpoint(s).

5.13.8 Disable

Disables the selected breakpoint(s). When a breakpoint is disabled, the breakpoint will remain in
the list; when specified conditions have been satisfied, a break will not occur.

5.13.9 Delete

Removes the selected breakpoint. To retain the details of the breakpoint but not have it cause a
break when its conditions are met, use the Disable option (see section 5.13.8, Disable).

5.13.10 Delete All

Removes all breakpoints.

5.13.11 Go to Source

Only enabled when one breakpoint is selected. Opens the [Editor] window at the address of the
breakpoint.
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5.13.12 [Breakpoint] Dialog Box

Breakpoint

Address I

— Address

Value Im

(0] 4 I Cancel

Figure 5.50 [Breakpoint] Dialog Box
This dialog box specifies break conditions.

A breakpoint address to be set is specified in the [Value] edit box. The PC register can also be
specified such as #PC. Up to 255 breakpoints can be specified.

The contents to be set differ depending on the product. For details, refer to the on-line help for
each product.

When [Value] is selected, if an overloaded function or class name including a member function is
specified in address, the [Select Function] dialog box opens.

Clicking the [OK] button sets the break conditions. Clicking the [Cancel] button closes this dialog
box without setting the break conditions.
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5.13.13 Setting Break Conditions

On the [Break condition] sheet, the settings for break conditions are displayed, modified, and
added.

Tvpe 3tate Condition Action

[Ereak conditiEnable Address=H'0c000000 Break

Ereak conditiDisable None Break

[Ereak conditiEnable I0 break Break

4 | |
4 [+ [ Breakpoint _p, Break condition J

Figure 5.51 [Event] Window ([Break condition] Sheet)

This window displays and sets the break condition. Since the number of channels for detecting

conditions and the contents to be set differ depending on the product, refer to the on-line help for
each product.

Items that can be displayed in the sheet are listed below.
[Type] Break channel number

[State] Whether the breakpoint is enabled or disabled
Enable: Valid
Disable: Invalid

[Condition] A condition that satisfies a break. The displayed contents differ depending on the
break type.

[Action] Operation of the emulator when a break condition is satisfied.
Break: Halts execution

When a breakpoint is double-clicked in this window, the [Break condition] dialog box is opened

and break conditions can be modified. For details on the [Break condition] dialog box, refer to the
on-line help for each product.
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A popup menu containing the following options is available by right-clicking within the window.

5.13.14 Edit...

Only enabled when one breakpoint is selected. Select a breakpoint to be edited and click this item.
The [Break condition] dialog box will open and break conditions can be changed.

5.13.15 Enable

Enables the selected break channel(s). A break channel that the condition has not been set is not
enabled.

5.13.16 Disable

Disables the selected break channel(s). When a break channel is disabled, a break will not occur
even if specified conditions have been satisfied.

5.13.17 Delete

Initializes the condition of the selected break channel. To retain the details of the break channel
but not have it cause a break when its conditions are met, use the Disable option (see section
5.13.16, Disable).

5.13.18 Delete All

Initializes conditions of all break channels.

5.13.19 Go to Source

Only enabled when one break channel is selected. Opens the [Editor] window at address of break
channel.

If an address value has not been set to the break channel, this option cannot be used.

5.13.20 Sequential Conditions

Sets the sequential condition of the break channel.
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5.13.21 Editing Break Conditions

Handlings for settings other than PC breakpoints and break conditions are common. The following
describes examples of such handling.

5.13.22 Modifying Break Conditions

Select a break condition to be modified, and choose [Edit...] from the popup menu to open the
dialog box for the event, which allows the user to modify the break conditions. The [Edit...] menu
is only available when one break condition is selected.

5.13.23 Enabling Break Conditions

Select a break condition and choose [Enable] from the popup menu to enable the selected break
condition.

5.13.24 Disabling Break Conditions

Select a break condition and choose [Disable] from the popup menu to disable the selected break
condition. When a break condition is disabled, the break condition will remain in the list, but an
event will not occur when the specified conditions have been satisfied.

5.13.25 Deleting Break Conditions

Select a break condition and choose [Delete] from the popup menu to remove the selected break
condition. To retain the break condition but not have it cause an event when its conditions are met,
use the [Disable] option (see section 5.13.24, Disabling Break Conditions).

5.13.26 Deleting All Break Conditions

Choose [Delete All] from the popup menu to remove all break conditions.

5.13.27 Viewing the Source Line for Break Conditions

Select a break condition and choose [Go to Source] from the popup menu to open the [Editor] or
[Disassembly] window at the address of the break condition. The [Go to Source] menu is only
available when one break condition that has the corresponding source file is selected.
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5.14  Viewing the Trace Information

For the description on the trace function, refer to section 2.2, Trace Functions, in the Debugger
Part.

5.14.1 Opening the [Trace] Window

To open the [Trace] window, choose [View -> Code -> Trace] or click the [Trace] toolbar button

).

5.14.2  Acquiring Trace Information

When the emulator does not set the acquisition condition of the trace information, the trace
information is acquired by the internal trace function in default.

The acquired trace information is displayed in the [Trace] window.

T x|
PTR IP | Type Address Instruction Source | Labe];l
-000007  -D'0003 EBRANCH Q000Z0EZ  BFAS [H'20D0:8
-0oo0noe DESTINATION oooozZopo MOV #H'09,R2 a[i] = twp[® - i]:
-0oooos  -proonz EBRANCH O0D0Z0EZ  EBF/AS [@H'z20D0:8
-0oooo4 DESTINATION oooozZopo MOV #H'09,R2 a[i] = twp[9 - i]:
-0000o3  -p'oool EBRANCH O000ZO0EZ  EF/S [@H'z0D0:8
-0oonoz DESTINATION 0000zoDo MOV #H'09,RZ a[i] = twp[9 - i]:
-000001  -D'oooo EBRANCH 0000Z0E6  RTS
+000000 DESTINATION o000lo76  MOV.L [R15,RZ p_sam-»s0=a[0]: —
-
d | B

Figure 5.52 [Trace] Window (Internal Trace)

This window displays the following trace information items:

[PTR] Pointer to a location in the trace buffer (+0 for the last executed instruction)
[TP] The amount of acquired trace information
[Type] Type of branch:

BRANCH: Branch source
DESTINATION: Branch destination

[Address] Instruction address
[Instruction] Instruction mnemonic
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The C/C++ or assembly-language source program

Label information

Selecting the [Set...] menu in the popup menu of the [Trace] window displays the [Acquisition]
dialog box. When [AUD function] is selected in [Trace Type] within the dialog box, the trace
information is acquired by using the AUD trace function.

| Type Bus BT Address | Data Source Label | ﬂ

1 -000340 -D'000255  MEMORY L-Bus READ ooooooao &L
+ 000338 -D'000254  BRANCH AQoooooz
1-000338 DESTINATION 40000000
. -000337 -D'000253 LOST
| -000336 -D'000252  MEMORY L-Bus READ ooooooao &L

-000335 -D'000251  BRANCH AQoooooz

-0o0334 DESTINATION 40000000

-000333 -D'000Es0  LOST

-0o033e -D'00024%  MEMORY L-Bus READ ooooooao &L

-000331  -D'000243  BRANCH Anoooooz

-0o0330 DESTINATION 40000000

-0o03zs -D'000247  LOST
, 000328 -D'000246 MEMORY L-Bus READ ooooooao &l LI

Figure 5.53 [Trace] Window (AUD Trace)

This window displays the following trace information items (some of this information will not be
displayed in some products):

[PTR]
[1P]

[Type]

[Bus]
[R/W]

[Address]

Pointer to a location in the trace buffer (+0 for the last executed instruction)
The amount of acquired trace information

Type of trace information:
BRANCH: Branch source
DESTINATION: Branch destination
MEMORY: Memory access
S_TRACE: Executed Trace(x) function
LOST: Lost trace information (only in the realtime mode)
CPU-WAIT: CPU was waiting for the output of the trace information
(only in the non-realtime mode)

The bus which was being accessed
Whether the generated data is associated with read or write access
Address
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[Instruction]

[Repeat]

[Probe]
[Timestamp]
[Source]

[Label]
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The data of the generated data access. When [Type] is S_TRACE, value x, a
variable of function Trace(x), is displayed.

Instruction mnemonic

Displayed only when the Repeat filter is used. This item shows the number
of consecutive branch operations.

State of the input probe
Timestamp value
The C/C++ or assembly-language source program

Label information

Note: Since the displayed contents differ depending on the product, refer to each product’s
online help. Some MCUs supported may not have the AUD trace function.

It is possible to hide any column not necessary in the [Trace] window. Selecting a column you
want to hide from the popup menu displayed by clicking the right-hand mouse button on the
header column hides that column. To display the hidden column, select the column from the said

popup menu again.
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5.143  Specifying Trace Acquisition Conditions

The capacity of the trace buffer is limited. When the buffer becomes full, the oldest trace
information is overwritten. Setting the trace acquisition condition allows acquisition of useful
trace information and effective use of the trace buffer.

The trace acquisition condition is set in the [Acquisition] dialog box that is displayed by selecting
[Acquisition...] from the popup menu.

The [Acquisition] dialog box has the following pages:

Table 5.1 [Acquisition] Dialog Box Pages

Page Item
[Trace mode] Sets trace acquisition conditions.
[Window trace] Sets window trace acquisition conditions.*?
[AUD Branch trace] Sets branch conditions acquired by the AUD trace function.*'
[Branch Trace] Sets branch conditions acquired by the internal trace function.
Notes: 1. This dialog box is not supported by the products that do not support the AUD trace
function.
2. Some products do not support this page. For details, refer to the online help for each
product.
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(1) [Trace mode] page

Sets trace acquisition conditions.

Trace mode |Window trace | AUD Branch trace

— Trace tvpe

" Internal trace

—AUD function
[+ Branch trace

v Window trace | ¥ Channel & [~ Channel B |
[T Software trace

—AUD mode
| AUD model: ' Bealtime trace ¢~ Naon realtime trace |
| AUD modes: & Trace continue  © Trace stop ‘

BUD trace dizplay range:
Start pointer |D'255

End pointer |D'EI

(0] 4 I Canhcel I

Figure 5.54 [Acquisition] Dialog Box ([Trace mode] Page)

This dialog box specifies the methods and conditions for the acquisition of trace information.

[Trace type]: Selects the type of the trace function.
[AUD function] Uses the AUD trace function.
[Internal trace] Uses the internal trace function.

The following can only be set when the AUD trace function is used.
[AUD function]: Sets the trace acquisition condition.

For a description of the conditions for trace acquisition, refer to section 2.2.2, AUD Trace
Function, in the Debugger Part.
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[AUD mode]: Sets the acquisition mode of the AUD trace.

[AUD mode 1]:  An option to determine the operation when the trace information is
continuously generated.

[Realtime trace] Some of the trace information will not be output.

[Non realtime trace] Where necessary, the CPU waits until each item of trace
information has been output.

[AUD mode 2]:  An option that determines the operation when the trace buffer of the
emulator becomes full.

[Trace continue] The oldest trace information is overwritten by the latest
information.
[Trace stop] Trace information is not acquired after the buffer has been filled.

[AUD trace display range]: Set the display range of the trace window.
[Start pointer] The trace is displayed from the specified value.

[End pointer] The trace is displayed to the specified value.

Clicking the [OK] button stores the settings. Clicking the [Cancel] button closes this dialog box
without modifying the settings.
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(2) [Window Trace] page

Acquisition 2

Trace mode Window trace | 4UD Branch trace |

—Channel &
Read/iite: " Bead (" lrite {s' Fead/Write
Start address: IH'D
End address: |H'FFFF|

Euz state:  l-bus " H-bus O Y-bus  ( [hus
—Channel B
Read At ite: = Read = Yirite {* ReadMikite

Start address: |H'D
End address: |H'D
BEuz =tate: & [-bus H-bus € Y-hus O Fhus

(0].4 I Cancel

Figure 5.55 [Acquisition] Dialog Box ([Window trace] Page)

This dialog box is used to specify conditions for the acquisition of trace information. For a
description of the conditions for trace acquisition, refer to section 2.2.2, AUD Trace Functions, in
the Debugger Part.

[Channel A]: Enables channel A of the window trace.
[Bus state] Selects a bus for trace acquisition.
[Read/Write] Sets tracing of read or write access or both.
[Trace start address] Sets an address range for the tracing of data access. The start

address is set here.

[Trace end address] Sets an address range for the tracing of data access. The end
address is set here.

[Channel B]: Enables channel B of the window trace.

[Bus state] Selects a bus for trace acquisition.
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[Read/Write] Sets tracing of read or write access or both.

[Trace start address] Sets an address range for the tracing of data access. The start
address is set here.

[Trace end address] Sets an address range for the tracing of data access. The end
address is set here.

RENESAS
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(3) [AUD Branch trace] page

Selects the type of branches to be acquired.

Figure 5.56 [Acquisition] Dialog Box (|JAUD Branch trace] Page)
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5.14.4  Searching for a Trace Record

Use the [Trace Find] dialog box to search for a trace record. To open this dialog box, choose
[Find...] from the popup menu.

The [Trace Find] dialog box has the following options:

Table 5.2  [Trace Find] Dialog Box Pages

Page Description

[General] Sets the range for searching.
[Address] Sets an address condition.

[Data] Sets a data condition.

[Type] Selects the type of trace information.
[Bus] Selects the type of a bus.

[R/W] Selects the type of access cycles.

Note: Items other than [General] and [Address] vary according to the emulator in use. For details,
refer to the online help.

Clicking the [OK] button after setting conditions in those pages stores the settings and starts
searching. Clicking the [Cancel] button closes this dialog box without setting conditions.

When a trace record that matches the search conditions is found, the line for the trace record will
be highlighted. When no matching trace record is found, a message dialog box will appear.

Only the trace information that satisfies all the conditions set in above pages will be searched.

If a search operation is successful, selecting [Find Next] from the popup menu will move to the
next found item.
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(1) [General] page
Set the range for searching.

Trace Find x|

General |F'n:|c|ress| data | Twpe | Bus | R/ |

Trace search range
[~ Mot dezignation [~ Upward search

Start PTR: |-32767
End PTR.: ID

Ok, I Cancel Apply

Figure 5.57 [Trace Find] Dialog Box ([General] Page)
[Trace search range]: Sets the range for searching.

[Not designation]: Searches for information that does not match the conditions
set in other pages when this box is checked.

[Upward search]: Searches upwards when this box is checked.
[Start PTR]: Enters a PTR value to start a search.
[End PTR]: Enters a PTR value to end a search.

Note: Along with setting the range for searching, PTR values to start and end searching can be
set in the [Start PTR] and [End PTR] options, respectively.
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(2) [Address] page
Set an address condition.

Trace Find x|

General Address ||:|ata IType I Bus I R I
[~ Don't care

Setting
’7Ealue : |H'FFEFE=I:|

Ok I Cancel Spply

Figure 5.58 [Trace Find] Dialog Box ([Address] Page)

[Don't care]: Detects no address when this box is checked.
[Setting]: Detects the specified address.
[Value]: Enter the address value (not available when [Don’t care] has been
checked).
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(3) [Data] page
Set a data condition.

Trace Find x|

Generall fddress  data |T3-'pe I Bus I R I
[~ Don't care

Setting
’7Ealue : |H'DDDD

Ok I Cancel Spply

Figure 5.59 [Trace Find] Dialog Box ([data] Page)

[Don't care]: Detects no data when this box is checked.
[Setting]: Detects the specified data.

[Value]: Enter the data value (not available when [Don’t care] has been checked).
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(4) [R/W] page
Select the type of access cycles.

Trace Find x|

Generall Hddressl data I Twpe I Bus R I

Setting
String:  |READ =]

Ok I Cancel Spply

Figure 5.60 [Trace Find] Dialog Box ([R/W] Page)

[Don't care]: Detects no read/write condition when this box is checked.
[Setting]: Detects the specified read/write condition.
[String]: Select a read/write condition (not available when [Don’t care] has been
checked).

READ: Read cycle
WRITE: Write cycle
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(5) [Type] page
Select the type being accessed. The selection is not available when a time stamp is acquired.

Trace Find x|

Setting
String : | BRANGH =]

0k I Cancel Lpply

Figure 5.61 [Trace Find] Dialog Box ([Type] Page)

[Don't care]: Detects no type condition when this box is checked.
[Setting]: Detects the specified type condition.
[String]: Select a type condition (not available when [Don’t care] has been
checked).
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(6) [Bus] page
Select the status of a bus.

Trace Find x|

Setting
String II—BUS ll

k. I Cancel Epply

Figure 5.62 [Trace Find] Dialog Box ([Bus] Page)

[Don't care]: Detects no bus condition when this box is checked.
[Setting]: Detects the specified bus condition.
[String]: Select a bus condition (not available when [Don’t care] has been
checked).
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5.14.5  Clearing the Trace Information

When [Clear] is selected from the popup menu, the trace buffer that stores the trace information
becomes empty. If several [Trace] windows are open, all [Trace] windows will be cleared as they
all access the same buffer.

5.14.6  Saving the Trace Information in a File

Select [Save...] from the popup menu to open the [Save As] file dialog box, which allows the user
to save the information displayed in the [Trace] window as a text file. A range can be specified
based on the [PTR] number (saving the complete buffer may take several minutes). Note that this
file cannot be reloaded into the [Trace] window.

Note: In filtering of trace information, the range to be saved cannot be selected. All the trace
information displayed in the [Trace] window after filtering will be saved. Select a filtering
range on the [General] page in the [Trace Filter] dialog box if you want to save the
selected range. For details on the filtering function, refer to section 5.14.12, Extracting
Records from the Acquired Information.

5.14.7  Viewing the [Editor] Window

The [Editor] window corresponding to the selected trace record can be displayed in the following
two ways:

e Select a trace record and choose [View Source] from the popup menu.
e Double-click a trace record.

The [Editor] or [Disassembly] window opens and the selected line is marked with a cursor.

5.14.8 Trimming the Source

Choose [Trim Source] from the popup menu to remove the white space from the left side of the
source.

When the white space is removed, a check mark is shown to the left of the [Trim Source] menu.
To restore the white space, choose [Trim Source] while the check mark is shown.
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5.149 Temporarily Stopping Trace Acquisition

To temporarily stop trace acquisition during execution of the user program, select [Halt] from the
popup menu. This stops trace acquisition and updates the trace display. Use this method to check
the trace information without stopping execution of the user program. Trace acquisition is
automatically restarted.

5.14.10 Extracting Records from the Acquired Information

Use the filtering function to extract the records you need from the acquired trace information. The
filtering function allows the trace information acquired by hardware to be filtered by software.
Unlike the settings made in the [Trace Acquisition] dialog box for acquiring trace information by
conditions, changing the settings for filtering several times to filter the acquired trace information
allows easy extraction of necessary information, which is useful for analysis of data. The content
of the trace buffer will not be changed even when the filtering function is used. Acquiring useful
information as much as possible by the [Trace Acquisition] settings improves the efficiency in
analysis of data because the capacity of the trace buffer is limited.

Use the filtering function in the [Trace Filter] dialog box. To open the [Trace Filter] dialog box,
select [Filter...] from the popup menu.

The [Trace Filter] dialog box has the following pages:

Table 5.3  [Trace Filter] Dialog Box Pages

Page Description

[General] Selects the range for filtering.
[Address] Sets address conditions.

[Data] Sets data conditions.

[Type] Selects the type of trace information.
[Bus] Selects the type of a bus.

[R/W] Selects the type of access cycles.

Note: Items other than [General] and [Address] vary according to the emulator in use. For details,
refer to the online help.

Set filtering conditions and then press the [OK] button. This starts filtering according to the
conditions. Clicking the [Cancel] button closes the [Trace Filter] dialog box, which holds the
settings at the time when the dialog box was opened.

In filtering, only the trace information that satisfies one or more filtering conditions set in the
above pages will be displayed in the [Trace] window.
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Filtering conditions can be changed several times to analyze data because the content of the trace
buffer is not changed by filtering.
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(1) [General] page

Set the range for filtering.

Trace Filter

General |F'.c|u:|ress| data | Twpe | Bus | RAW |

[~ Don't care other pages [~ Enable Filter

[~ Mot designation
Trace dizplay ranee
Start PTR:
End PTR.:

0K I Cancel Apply

Figure 5.63 [Trace Filter] Dialog Box ([General] Page)

[Don't care other pages]:

[Enable Filter]:

[Not designation]:

[Trace display range]:

[Start PTR]:
[End PTR]:

Only selects the cycle number when this box is checked. Other options
become invalid.

Enables the filter when this box is checked.

Filters information that does not match the conditions set in those pages
when this box is checked.

Sets the range for filtering.

Enters a PTR value to start filtering.
Enters a PTR value to end filtering.

Note: Along with setting the range for filtering, PTR values to start and end filtering can be set
in the [Start PTR] and [End PTR] options, respectively.
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(2) [Address] page
Set address conditions.

Trace Filter x|

General Address ||:|ata |T3-'pe |Elus |Rf"u'u' |

i

Setting
+ Point {~ Ranee
From : IH'

To: I

Ok I Cancel Spply

Figure 5.64 [Trace Filter] Dialog Box ([Address] Page)
[Don't care]: Detects no address when this box is checked.
[Setting]: Detects the specified address.
[Point]: Specifies a single address (not available when [Don’t care] has been checked).
[Range]: Specifies an address range (not available when [Don’t care] has been checked).

[From]: Enter a single address or the start of the address range (not available when
[Don’t care] has been checked).

[To]:  Enter a single address or the end of the address range (only available when
[Range] has been selected).

Note: Along with setting the address range, the start and end of the address range can be set in
the [From] and [To] options, respectively.
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(3) [Data] page
Set a data condition.

Trace Filter x|

Generall fddress  data |T3-'pe |Elus |Rf"u'u' |

o

Setting
+ Point {~ Ranee
From : IH'

To: I

ok I Cancel Applw

Figure 5.65 [Trace Filter] Dialog Box ([data] Page)
[Don't care]: Detects no data when this box is checked.
[Setting]: Detects the specified data.
[Point]: Specifies single data (not available when [Don’t care] has been checked).
[Range]: Specifies a data range (not available when [Don’t care] has been checked).

[From]: Enter single data or the minimum value of the data range (not available when
[Don’t care] has been checked).

[To]: Enter the maximum value of the data range (only available when [Range] has
been selected).

Note: Along with setting the data range, the minimum and maximum values can be set in the
[From] and [To] options, respectively.
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(4) [R/W] page
Select the type of access cycles.

Trace Filter x|

Generall F'n:h:lressl data | Tvpe | Bus R

D
—aetting
[JREAD
[ WRITE

0K I Cancel Apply

Figure 5.66 [Trace Filter] Dialog Box ([R/W] Page)
[Don't care]: Detects no read/write condition when this box is checked.
[Setting]: Detects the specified read/write condition.

READ: Detects read cycles when this box is checked (not available when
[Don’t care] has been checked).

WRITE: Detects write cycles when this box is checked (not available when
[Don’t care] has been checked).
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(5) [Type] page
Select the type being accessed. The selection is not available when a time stamp is acquired.

Trace Filter x|

Generall F'n:h:lressl data  Twpe IElus | R |

[~ Don't
—Setting

CIBRANGH -
CIDESTINATION

[CIMEMORY

CILOST

CICPU-iait ]

] I Cahcel | Apply

Figure 5.67 [Trace Filter] Dialog Box ([Type] Page)

[Don't care]: Detects no type condition when this box is checked.
[Setting]: Detects the specified type condition (not available when [Don’t care] has been
checked).

351
RENESAS




High-performance Embedded Workshop User's Manual

(6) [Bus] page
Select the status of a bus. The selection is not available when a time stamp is acquired.

Trace Filter x|

Gereral | Address | data | Twpe  Bus |Rf"u'u' I

D
—aetting
[ I-Bus
[ IL-Bus
[ |#-Bus
[ 1"-Bus

0k I Cancel Lpply

Figure 5.68 [Trace Filter] Dialog Box ([Bus] Page)

[Don't care]: Detects no bus condition when this box is checked.

[Setting]: Detects the specified bus condition (not available when [Don’t care] has been
checked).
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5.14.11 Analyzing Statistical Information

Choose [Statistic] from the popup menu to open the [Statistic] dialog box and analyze statistical
information under the specified conditions.

2%

Set
ltem |<None> j
Start I

Fiesult |
End :I

Clear |
Result :
Condition | Arnount | FTR

|

LCloze

I,

[Statistic Analysis]:
[Default]:
[Range]:
[Ttem]:

[Start]:

Figure 5.69 [Statistic] Dialog Box
Setting required for analysis of statistical information.
Sets a single input value or character string.
Sets the input value or character string as a range.

Sets the item for analysis.

Sets the input value or character string. To set a range, the start value

must be specified here.
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[End]: Specify the end value if a range has been set (only available when
[Range] has been selected).

[Set]: Adds a new condition to the current one.

[New]: Creates a new condition.

[Result] button:  Obtains the result of statistical information analysis.

[Clear]: Initializes the settings.

[Result] list box: Clears all conditions and results of statistical information analysis.

[Close]: Closes this dialog box. All the results displayed in the [Result] list will
be cleared.

This dialog box allows the user to analyze statistical information concerning the trace information.
Set the target of analysis in [Item] and the input value or character string by [Start] and [End].
Click the [Result] button after setting a condition by pressing the [New] or [Add] button to
analyze the statistical information and display its result in the [Result] list.

Note: In this emulator, only [PTR] can be set as a range. Each of other items must be specified
as a character string. In analysis of statistical information, character strings are compared
with those displayed in the [Trace] window. Only those that completely match are
counted. Note, however, that this test is not case sensitive. The number of blanks will not
be cared either.
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5.14.12 Extracting Function Calls from the Acquired Trace Information

To extract function calls from the acquired trace information, select [Function Call...] from the
popup menu. The [Function Call Display] dialog box will be displayed.

Function Call Display 21x]

— Setting
Enable ko dizplay trace information with function
call anly ?
& ] " Dizable
ok LCancel

Figure 5.70 [Function Call Display] Dialog Box

[Setting]: Selects whether or not to extract function calls.
[Enable]: Extracts function calls.
[Disable]: Does not extract function calls.

When [Enable] is selected, only the cycles that include function calls are extracted for display
from the acquired trace information. The content of the trace buffer is not changed by extraction of
function calls. Using this function for the trace information that includes function calls allows the
user to know the order of function calls.
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5.15  Viewing the Function Call History

The [Stack Trace] window shows the function call history.

5.15.1 Opening the [Stack Trace] Window

To open the [Stack Trace] window, choose [View -> Code -> Stack Trace] or click the [Stack
Trace] toolbar button ().

Eind| Name Value

F funce3 (short *) { 000000054 }

=] param 3 000003 ffa { Ox00003£dE ! (short*)
L lozal 3 '3 { 0x00003fd4 } {unsigned long)
F funcZ ({short *) I 0xDO0oooovz )

=] param_ 2 0x00003ffa { O0x00003fed } (short*)
L lozal 2 D2 { 0x00003fel } {unsigned long)
F funcl{short *) { Dx0000003e }

=] param 1 000003 £ffa { Ox00003££0 } (short*)
L local 1 "1 { 0x00003fec } {(unsigned long)
F main{) { Dx00000012 3

L start D103 { O0x00003ffa } (short)

Figure 5.71 [Stack Trace] Window
The following items are displayed.

[Kind]: Indicates the type of the symbol.
F: Function
P: Function parameter
L: Local variable

[Name]: Indicates the symbol name.

[Value]: Indicates the value, address, and type of the symbol.

5.15.2  Viewing the Source Program

Select a function and choose [Go to Source] from the popup menu to display, in the [Editor]
window, the source program corresponding to the selected function.
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5.15.3  Specifying the View

Choose [View Setting...] from the popup menu to open the [Stack Trace Setting] dialog box,
which allows the user to specify the [Stack Trace] window settings.

Mest level 1-643 I[ﬂ] E

— Digplay swmbol
[~ Parameter
[~ Local Wariable

— Diaplay Radix
% Hexadecimal
" Decimal
€ Octal OF
" Binary

Figure 5.72 [Stack Trace Setting] Dialog Box

[Nest level]: Specifies the level of function call nesting to be displayed in the [Stack
Trace] window.

[Display symbol]:  Specifies the symbol types to be displayed in addition to functions.

[Display Radix]: Specifies the radix for displays in the [Stack Trace] window.
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5.16  Displaying Memory Contents as an Image

The memory contents can be displayed as an image in the [Image] window.

5.16.1 Opening the [Image] Window

Choose [View -> Graphic -> Image...] or click the [Image] toolbar button (@) to open the
[Image Properties] dialog box shown in figure 5.73.

358
RENESAS



High-performance Embedded Workshop User's Manual

Image Propseties

—Colar Information:

Pode: :
IS it/ Pivel 24bit =
 MONOGHROME Bit/Pixet  |24bi =]
i :gg Sampling: |4:4:4 j
L Format: Ichunky ;I

— Buffer Infomation:
Data Address:  |HODODODOD

Palette Addrezs: IH'UUUUUUUU
Width/Height Size:

Width (Picel: I 0 Buifer Size:
= - HODOODODD  Bwte
Height(Pixel: [ 0

=
Fz

— Wiew Information:
—Vigw Moder——————————  — Poszition:
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= % Pozition: I 0
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QF I Cancel |

Figure 5.73 [Image Properties] Dialog Box

The [Image Properties] dialog box is used to specify the display method of the [Image] window.
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The following items are to be specified:

[Color Information]: Specifies the color information of the image to be displayed.
[Mode]: Specifies the format.
[MONOCHROME]: Black and white.
[RGB]: R (red), G (green), and B (blue)
[BGR]: B (blue), G (green), and R (red)
[YCbCr]: Y (luminance), Cb (color difference for

blue), and Cr (color difference for red)

[Bit/Pixel]: Specifies bits/pixel (valid when RGB or BGR is selected).
[Sampling]: Specifies the format of sampling (valid when YCbCr is selected).
[Format]: Specifies chunky/planar (valid when YCbCr is selected).

[Buffer Information]: Specifies the area to store data, size, and the address of the palette.
[Data Address]: Specifies the first address in memory of the area for display as image

data (in hexadecimal notation).

[Palette Address]:  Specifies the first address in memory of the color-palette data
(in hexadecimal notation; valid when “8Bit” has been selected for
RGB or BGR).

[Width/Height Size]: Specifies the width and height of the image.

[Width (Pixel)]: Specifies the width of the image (unless a
prefix is included, values are treated as
decimal numbers).

[Height (Pixel)]: Specifies the height of the image (unless a
prefix is included, values are treated as
decimal numbers).

[Buffer Size]: Displays the size of the buffer required for
image display as obtained from the width and
height (in hexadecimal notation).

[View Information]: Specifies the location, size, and data start location of the part to be
displayed among the entire image.

[View Mode]: Specifies whether display is on all or part of the screen.
[Full Size]: The image is displayed on the whole screen.
[Part Size]: The image is displayed on part of the screen.
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[Start Position]:
[Top]: Display of data starts at the upper-left
position.
[Bottom]: Display of data starts at the lower-left
position.
[Position]: Specifies the position on the screen from which image display is to
start (valid when [Part Size] is selected).
[X Position]: Specifies the X-coordinate of the start

position (unless a prefix is included, values
are treated as decimal numbers).

[Y Position]: Specifies the Y-coordinate of the start
location (unless a prefix is included, values
are treated as decimal numbers).

[Width/Height Size]: Specifies the height and width of an image to be displayed on part of
the screen.

[Width (Pixel)]: Specifies the width of the display (unless a
prefix is included, values are treated as
decimal numbers).

[Height (Pixel)]: Specifies the height of the display (unless a
prefix is included, values are treated as
decimal numbers).

After the settings have been made in the [Image Properties] dialog box, clicking the [OK] button
opens the [Image] window.

Even after the [Image] window is displayed, the display contents can be modified by opening this
dialog box by choosing [Properties...] from the popup menu.
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Figure 5.74 [Image] Window

The memory content is displayed as an image.

5.16.2 Automatically Updating the Window Contents

Checking [Auto Refresh] in the popup menu will allow the window contents to be automatically
updated when user program execution stops.

5.16.3 Updating the Window Contents

Selecting [Refresh Now] from the popup menu immediately updates the window contents.
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5.16.4 Displaying the Pixel Information

Double-clicking within the window displays information on the pixel on which the mouse pointer
is located in the [Pixel Information] dialog box.

Pixel Information ll ﬂ

Color mode:

|
Finel: | Index Mo.195

Pozition s I 2 N I 4
Buffer Size W’idth:l 10 Height: | 10
Image Size “Width: I 10 Height: I 10

Index Calor

Figure 5.75 [Pixel Information] Dialog Box

This dialog box displays information on the pixel under the cursor.

[Color Mode]:

[Pixel]:

[Position]:

[Buffer Size]:

[Image Size]:

Displays the format of the image.
Displays color information on the pixel under the cursor (in decimal notation).

Displays the cursor location as X and Y coordinates (in decimal notation).
[X]: X coordinate of the cursor.
[Y]: Y coordinate of the cursor.

Displays the buffer size in decimal notation.
[Width]: Width of the buffer.
[Height]: Height of the buffer.

Displays the width and height of the display in decimal notation.
[Width]: Width of the display.
[Height]: Height of the display.
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5.17  Displaying Memory Contents as Waveforms

Memory contents can be displayed as waveforms in the [Waveform View] window.

5.17.1 Opening the [Waveform View] Window

Choose [View -> Graphic -> Waveform...] or click the [Waveform] toolbar button () to open
the [Waveform Properties] dialog box shown in figure 5.76.

form Froperties

Data dddress:  [H10000000 =]

DataSize:  fapit | Cancsl |
Channel;

’7 " Mono " Steren

Buffer Size: |H'nnnnnnnn 4

Figure 5.76 [Waveform Properties] Dialog Box
Specifies the waveform format. The following items can be specified.
[Data Address]: Specifies the start address of data in memory (displayed in hexadecimal).
[Data Size]: Selects 8Bit or 16Bit.
[Channel]: Specifies Mono or Stereo.
[Buffer Size]:  Specifies the buffer size of data (displayed in hexadecimal).

After the settings have been made in the [Waveform Properties] dialog box, clicking the [OK]
button opens the [Waveform View] window.

Even after the [Waveform View] window is displayed, the display contents can be modified by
opening this dialog box by choosing [Properties...] from the popup menu.
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Figure 5.77 [Waveform View] Window

Displays the memory contents as waveforms. The X axis shows the number of sampling data and
the Y axis shows the sampling value.

5.17.2

Automatically Updating the Window Contents

Checking [Auto Refresh] in the popup menu will allow the window contents to be automatically
updated when user program execution stops.

5.17.3

Updating the Window Contents

Selecting [Refresh Now] from the popup menu immediately updates the window contents.

5174

Zoom-In Display

Selecting [Zoom In] from the popup menu displays the waveforms with the horizontal axis

enlarged.
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5.17.5 Zoom-Out Display

Selecting [Zoom Out] from the popup menu displays the waveforms with the horizontal axis
reduced.

5.17.6  Resetting the Zoom Display

Selecting [Reset Zoom] from the popup menu displays the waveforms in its original size.

5.17.7  Setting the Zoom Magnification

In the [Zoom Magnification] submenu of the popup menu, the zoom magnification can be selected
from 2, 4, or 8.

5.17.8  Setting the Horizontal Scale

In the [Scale] submenu of the popup menu, the size of the X axis can be selected from 128, 256, or
512 pixels.

5.17.9  Non-Display of Cursor

Selecting [Clear Cursor] from the popup menu hides the cursor display.

5.17.10 Displaying the Sampling Information

Selecting [Sample Information...] from the popup menu displays the [Sample Information] dialog
box.
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Sample Information 21X

Data Size: | Bt
Channel: I M ano
e | H'00000310
W alue
v H'23

Figure 5.78 [Sample Information] Dialog Box

Displays the sampling information of the cursor location in the [Waveform View] window. The
following information is displayed.

[Data Size]: Displays 8bit or 16bit.
[Channel]: Displays the data channel.

[Value]: [X] Displays the X axis of cursor location.

[Y] Displays the Y axis of cursor location (displays the Y axis for both the upper
and lower plots when Stereo is selected).
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5.18 Analyzing Performance

Use the performance analysis function to measure the rate of execution time. The performance
analysis function does not affect the realtime operation because it measures the rate of execution
time in the specified range by using the on-chip circuit for performance measurement.

Note: The measurement conditions and the number of channels differ depending on the product.

5.18.1 Opening the [Performance Analysis] Window

Choose [View -> Performance -> Performance Analysis] or click the [PA] toolbar button ) to
open the [Select Performance Analysis Type] dialog box.

LCancel
Figure 5.79 [Select Performance Analysis Type] Window
Click the [OK] button to open the [Performance Analysis] window.
«# Performance (=] ]
No Name | Condition I Rate I RUN-TIME M -MIN-TIME I Count |
1 pal Range H'00001033 H'00001108 9% 00k O0win 00s OS55ms 764us l60ns 1234
Z PAZ ProP H'00002068 H'00002004 25% OCh OOwin 005 147ws 682us 880ns 00k OOwin... 1234
3 PA3 RroR H'00001033 H'00001108 65% 00k O0win 00s 38lus 580us 480ns 2468
4 + H'00002068 H'00002Z138
5
3
7
8

Figure 5.80 [Performance Analysis] Window

It is possible to hide any column not necessary in the [Performance Analysis] window. Selecting a
column you want to hide from the popup menu displayed by clicking the right-hand mouse button
on the header column hides that column. To display the hidden column, select the column from
the said popup menu again.
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5.18.2  Setting Conditions for Measurement

Conditions for measurement can be displayed and changed in the [Performance Analysis] window.
Select a point where a condition is to be set, and then select [Set...] from the popup menu to
display the [Performance Analysis Properties] dialog box.

5.18.3 Starting Performance Data Acquisition

Executing the user program clears the result of previous measurement and automatically starts
measuring the rate of execution time according to the conditions that have been set. Stopping the
user program displays the result of measurement in the [Performance Analysis] window.

5.18.4  Deleting a Measurement Condition

Select [Reset] from the popup menu with a measurement condition selected to delete the
condition.

5.18.5 Deleting All Measurement Conditions

Choose [Reset All] from the popup menu to delete all the conditions that have been set.
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5.19  Viewing the Profile Information

The profile function enables function-by-function measurement of the performance of the
application program in execution. This makes it possible to identify parts of an application
program that degrade its performance and the reasons for such degradation.

The HEW displays the results of measurement in three windows, according to the method and
purpose of viewing the profile data.

5.19.1 Stack Information Files

The profile function allows the HEW to read the stack information files (extension: “.SNI"’) which
are output by the optimizing linker (ver. 7.0 or later). Each of these files contains information
related to the calling of static functions in the corresponding source file. Reading the stack
information file makes it possible for the HEW to display this information to do with the calling of
functions without executing the user application (i.e. before measuring the profile data). However,
this feature is not available when [Setting->Only Executed Functions] is checked in the pop-up
menu of the [Profile] window.

When the HEW does not read any stack information files, the data about the functions executed
during measurement will be displayed by the profile function.

To make the linker create a stack information file, choose [Options -> Hitachi SuperH Risc engine
Standard Toolchain...], and select [Other] from the [Category] list box and check the [Stack
information output] box in the [Link/Library] sheet of the [Standard Toolchain] dialog box.
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Figure 5.81 [Standard Toolchain] Dialog Box (1)

5.19.2 Profile Information Files

To create a profile information file, choose the [Output Profile Information Files...] menu option
from the pop-up menu of the [Profile] window and specify the file name, after measuring a profile
data of the application program.

This file contains information on the number of times functions are called and global variables are
accessed. The optimizing linker (ver. 7.0 or later) is capable of reading the profile information file
and optimizing the allocation of functions and variables in correspondence with the status of the
actual operation of the program.

To input the profiler information file to the linker, choose [Optimize] from the [Category] list box
and check the [Include Profile] box in the [Link/Library] sheet of the [Standard Toolchain] dialog
box, and specify the name of the profile information file.
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Figure 5.82 [Standard Toolchain] Dialog Box (2)

To enable the settings in the [Include Profile] box, specify the [Optimize] list box as some setting
other than [None].

5.19.3 Loading Stack Information Files

You can select whether or not to read the stack information file in a message box for confirmation
that is displayed when a load module is loaded. Clicking the [OK] button of the message box loads
the stack information file. The message box for confirmation will be displayed when:

e There are stack information files (extension: “*.SNI”).

e The [Load Stack Information Files (SNI files)] check box is checked in the [Confirmation]

sheet of the [Options] dialog box (figure 5.83) that can be opened by choosing [Tools
->Options] from the main menu.
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Figure 5.83 [Options] Dialog Box

5.19.4  Enabling the Profile
Choose [View->Performance->Profile] to open the [Profile] window.

Choose [Enable Profiler] from the pop-up menu of the [Profile] window. The item on the menu
will be checked.

5.19.5 Specifying Measuring Mode

You can specify whether to trace functions calls while profile data is acquired. When function
calls are traced, the relations of function calls during user program execution are displayed as a
tree diagram. When not traced, the relations of function calls cannot be displayed, but the time for
acquiring profile data can be reduced.

To stop tracing function calls, choose [Disable Tree (Not traces function call)] from the pop-up
menu in the [Profile] window (a check mark is shown to the left of the menu item).

When acquiring profile data of the program in which functions are called in a special way, such as
task switching in the OS, stop tracing function calls.
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5.19.6 Executing the Program and Checking the Results

After the user program has been executed and execution has been halted, the results of
measurement are displayed in the [Profile] window.

The [Profile] window has two sheets; a [List] sheet and a [Tree] sheet.

5.19.7  List Sheet

This sheet lists functions and global variables and displays the profile data for each function and
variable.

F/V | Address Size Times | Optionl Optionz

F 1 0 0
Sample::sortilong *) F H'0000202E  H'00000074 1 il il
Sample::Sanple() F H'00002000 H'000000ZE 1 1] a
_ diwlu F H'00001445 H'00000000 1 1] a
000001360 F H'00001360 H'00000000 1 1] a
_malloc F H'00001ZE0  H'00000000 1 1] ]
_free F H'0000120C H'00000000 1 1] a
_rand F H'000011ED H'0000002C 10 1] a
operator newi{unsigned lot) F H'00001ls0 H'00000060 1 1] u]
_ CALL_INIT F H'00001130 H'0000002% 1 1] ]
_ INITSCT F H'000010CS H'00000000 1 o ul
_main F H'00001024 H'000000&C 1 1] a
_shrk F H'00001000 H'00000024 1 1] a
4' :I\ Lis‘tﬂ Tree f

Figure 5.84 [List] Sheet

Clicking the column header sorts the items in an alphabetical or ascending order. Double-clicking
the [Function/Variable] or [Address] column displays the source program corresponding to the
address in the line.

Right-clicking on the mouse within the window displays a pop-up menu. For details on this pop-
up menu, refer to section 5.19.8, Tree Sheet, in the Debugger Part.
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5.19.8 [Tree] Sheet

This sheet displays the relation of function calls along with the profile data that are values when
the function is called. This sheet is available when [Disable Tree (Not traces function call)] is not
selected from the pop-up menu in the [Profile] window.

Address Size Stack Size Times | Option2
PowerCON_Reset PG HO0000800 HO0O00002G  HOOODOOOD 1 0
_INITSCT HO00MOCE  HO000D00D — HOO000OOO 1 0
_CALL INIT HT00011:30 HO0O0ODOZ8 ~ HOO0DOO0OO 1 0
E main HOO001 024 Qoo Qoooonoo 9 I
Sample:SampleC HT0002000 HODODDOZE  HOOOODODOO 1 i
- operator newiinsizned longd  HOOO0 180 HO000d0S0  HOO00aooa 1 0
- _malloc HOOOMZ2E0  HOO0OOOOOD  HOOOOOOOO 1 0
Sample:sortilong *) HOOODZ02E  HOOOOOO74  HOOOOOOOO 1 0
_tand HOOOD1ED  HOQ00O02C  HOOODOOOD 10 0

A B[S List A Tree

Figure 5.85 [Tree] Sheet

Double-clicking a function in the [Function] column expands or reduces the tree structure display.
The expansion or reduction is also provided by the “+” or “-*“ key. Double-clicking the [Address]
column displays the source program corresponding to the specific address.

Right-clicking on the mouse within the window displays a pop-up menu. Supported menu options
are described in the following:

e View Source

Displays the source program or disassembled memory contents for the address in the selected
line.

e View Profile-Chart
Displays the [Profile-Chart] window focused on the function in the specified line.
e Enable Profiler

Toggles acquisition profile data. When profile data acquisition is active, a check mark is
shown to the left of the menu text.

e Not trace the function call

Stops tracing function calls while profile data is acquired. This menu is used when acquiring
profile data of the program in which functions are called in a special way, such as task
switching in the OS.
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To display the relation of function calls in the [Tree Jsheet of the [Profile] window, acquire
profile data without selecting this menu. In addition, do not select this menu when optimizing
the program by the optimizing linkage editor using the acquired profile information file.

e Find...

Displays the [Find Text] dialog box to find a character string in the [Function] column. Search
is started by inputting a character string to be found in the edit box and clicking [Find Next] or
pressing the Enter key.

e Find Data...
Displays the [Find Data] dialog box.

Find Data Ed

Find Data 1 Find Next |
Cancel |

 Minimum

Figure 5.86 [Find Data] Dialog Box

By selecting the column to be searched in the [Column] combo box and the search type in the
[Find Data] group and entering [Find Next] button or Enter key, search is started. If the [Find
Next] button or the Enter key is input repeatedly, the second larger data (the second smaller
data when the Minimum is specified) is searched for.

e (Clear Data

Clears the number of times functions are called and profile data. Data in the [List] sheet of the
[Profile] window and the data in the [Profile-Chart] window are also cleared.

e Output Profile Information Files...

Displays the [Save Profile Information Files] dialog box. Profiling results are saved in a profile
information file (.pro extension). The optimizing linkage editor optimizes user programs
according to the profile information in this file. For details of the optimization using the profile
information, refer to the manual of the optimizing linkage editor.

Note: If profile information has been acquired by choosing the [Not trace the function call]
menu, the program cannot be optimized by the optimizing linkage editor.

e Output Text File...
Displays the [Save Text of Profile Data] dialog box. Displayed contents are saved in a text file.
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e Setting
This menu has the following submenus (the menus available only in the [List] sheet are also
included).
— Show Functions/Variables
Displays both functions and global variables in the [Function/Variable] column.
— Show Functions
Displays only functions in the [Function/Variable] column.
— Show Variables
Displays only global variables in the [Function/Variable] column.
— Only Executed Functions
Only displays the executed functions. If a stack information file (.sni extension) output
from the optimizing linkage editor does not exist in the directory where the load module is
located, only the executed functions are displayed even if this check box is not checked.
— Include Data of Child Functions
Sets whether or not to display information for a child function called in the function as
profile data.
e Properties...
Sets the items to be measured.

5.19.9 [Profile-Chart] Window

The [Profile-Chart] window displays the relation of calls for a specific function. This window
displays the specified function in the middle, with the callers of the function on the left and the
callees of the function on the right. The numbers of times the function calls the called functions or
is called by the calling functions are also displayed in this window.

Profile Chart

[» I}

Sample::zort(long *

_PowerON_Reset PC

Sanple::Sanple ()

Figure 5.87 [Profile-Chart] Window
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5.19.10 Types and Purposes of Displayed Data

The profile function is able to acquire the following information:

Address

Size

Stack Size

Times

Profile Data

You can see the locations in memory to which the functions are allocated.
Sorting the list of functions and global variables in order of their addresses
allows the user to view the way the items are allocated in the memory space.

Sorting in order of size makes it easy to find small functions that are frequently
called. Setting such functions as inline may reduce the overhead of function
calls. If you are using a microcomputer which incorporates a cache memory,
more of the cache memory will need to be updated when you execute larger
functions. This information allows you to check if those functions that may
cause cache misses are frequently called.

When there is deep nesting of function calls, pursue the route of the function
calls and obtain the total stack size for all of the functions on that route to
estimate the amount of stack being used.

Sorting by the number of calls or accesses makes it easy to identify the
frequently called functions and frequently accessed global variables.

Measurement of a variety of CPU-specific data is also available as well as items
that can be measured with the performance measurement function. For details,
refer to the online help.

5.19.11 Creating Profile Information Files

To create a profile information file, choose the [Output Profile Information Files...] menu option
from the pop-up menu. The [Save Profile Information Files] dialog box is displayed. Pressing the
[Save] button after selecting a file name will write the profile information to the selected file.
Pressing the [Save All] button will write the profile information to all of the profile information

files.
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: Profile Information Files ilil

Profile Information files Close |

Program Files | Profile Information files

Sample

G Hew' Samplel Samplepro

Save All |
Brawse.. |

4] | i

Figure 5.88 [Save Profile Information Files] Dialog Box

5.19.12 Notes

1.

Errors

The profile function internally breaks user program execution, collects the measured data, and

re-executes the user program.

Since the function also counts when the measured item is generated at break or re-execution,

an error will be included in the measured profile value.
The measured value of this function should be the target.
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2. Functions that cannot be used while the profile function is being used

(a) Performance measurement function
The profile function is implemented by using the performance measurement function
described in section 2.3.6, Performance Measurement Function, in the Debugger Part. This
function cannot be used when the profile function is enabled.

(b) Step function
When the profile function is enabled, do not use the step function. The profile data cannot
be measured correctly.

(c) Memory access during user program execution
When the profile function is enabled, memory access is disabled during user program
execution.

(d) When the profile function is used, a break occurs if a branch instruction is generated.
Accordingly, the realtime emulation will not be performed. In addition, since the emulator
firmware is controlled on generation of a break, the executed result of the branch
instruction may be displayed on the [Trace] window when the execution is returned to the
user program from the emulator firmware. In this case, **EML** is displayed.

(e) When the profile function is enabled, do not use the function of Break Condition 3.

. Others

(a) When the profile function is used, the contents that have been set in the performance
measurement function or data that has been measured will be deleted.

(b) Since the profile function is implemented with the internal break, it takes a long time to
start and end the user program execution. The user program execution times under the
following environment are shown below:

Environment:
Host computer: 930 MHz (Pentium® I1T)
Memory: 127 Mbytes
0S: Windows® Me
Execution program: 10,000 nested calls

(1)  When the profile function is not used: 1 second or lower

(ii)) When the profile function is used in the setting without including a child function:
96 seconds

(iii) When the profile function is used in the setting including a child function:
316 seconds
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Section 6 Tutorial

6.1 Introduction
This section describes the main functions of the emulator by using a tutorial program.

The tutorial program is based on the C++ program that sorts ten random data items in ascending or
descending order. The tutorial program performs the following actions:

e The main function generates random data to be sorted.
e The sort function sorts the generated random data in ascending order.

e The change function then sorts the data in descending order.

The file tutorial . cpp contains source code for the tutorial program. The file
Tutorial.abs is a compiled load module in the Dwarf2 format.

Notes: 1. Operation of Tutorial . abs is big endian. For little-endian operation,
Tutorial.abs must be recompiled. After recompilation, the addresses may differ
from those given in this section.

2. This section describes general usage examples for the emulator. For the specifications
of particular products, refer to the additional document or the online help.

3. The operation address of Tutorial . abs attached to each product differs depending
on the product. Replace the address used in this section with upper 16 bits of the
actually loaded address.

Example: Although the PC address is H’0000006c in the manual, enter H’0C00xxxx
when the loaded address of Tutorial. abs is H’0C00006¢ (upper bit H’0000 is
changed to H’0C00).
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6.2 Running the HEW

To run the HEW, refer to section 3.5, System Check.

6.3 Setting up the Emulator

The clocks which are used for data communications must be set up on the emulator before the
program is downloaded.

e AUD clock
A clock used in acquiring AUD traces.
If its frequency is set too low, complete data may not be acquired during realtime tracing.
Set the frequency not to exceed the upper limit for the MCU’s AUD clock.
The AUD clock is only needed for using emulators that have an AUD trace function.
e JTAG clock (TCK)
A communication clock used except for acquiring AUD trace.
If its frequency is set too low, the speed of downloading will be lowered.
Set the frequency not to exceed the upper limit for the MCU’s guaranteed TCK range.

For details of the limitations on both clocks, refer to section 2.2.4, Notes on Using the JTAG
Clock (TCK) and AUD Clock (AUDCK), in the Specific Guide for the SHxxxx E10A Emulator.
The following is a description of the procedure used to set the clocks.
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6.4 Setting the [Configuration] Dialog Box

e Select [Emulator] then [Systems...] from the [Options] menu to set a communication clock.
The [Configuration] dialog box is displayed.

Configuration

General | Loading flash memory |

Mode -
Emulation mode INDrma| ;I
Step option IDisabIes interruptz during zingle =tep execution LI
UBC mode IEmI LI
Memary area &+ Mormal € Fhysical © Wirtual  &5I0 0o

ALD clack [178 GPU clack =l
JTAG clock [5.76MHz =
TLE Mode ITLEI mizs exception is dizabled -

0] 4 I Cancel

Figure 6.1 [Configuration] Dialog Box

e Set appropriate values in the [AUD clock] and [JTAG clock] combo boxes. The clock also
operates with the default value.

Note: The items that can be set in this dialog box differ according to the product. For the
settings for each product, refer to the online help.

e (Click the [OK] button to set a configuration.
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6.5 Checking the Operation of the Target Memory for Downloading
Check that the destination memory area for downloading is operating correctly.

When the destination memory is SDRAM or DRAM, a register in the bus controller of the MCU
must be set before downloading. Set the bus controller correctly in the [IO] window according to
the memory type to be used.

When the required settings, such as the settings for the bus controller, have been completed,
display and edit the contents of the destination memory in the [Memory] window to check that the
memory is operating correctly.

Note: The above way of checking the operation of memory may be inadequate. It is
recommended that a program for checking the memory be created.

e Select [Memory...] from the [CPU] submenu of the [View] menu, enter H 00000000 and
H’00000FFF in the [Begin] and [End] edit boxes, respectively, and set the format in the
[Format] combo box to Byte.

S5et Address

Begin: ok
|H'EIEIEIDDDDD

Cancel
End:
|H'EIEIEIDD FFF
Farmat:
|Eyte =13 ﬂ

Figure 6.2 [Set Address] Dialog Box

e Click the [OK] button. The [Memory] window is displayed and shows the specified memory
area.
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Address
Ox0ooooono
Q00000004
Oxc00oooons
OxcO0opoooc
Ox00o0ool0
000000014
Ox0ooooole

oo oo
oo 01
oo oo
oo 01
oo oo
oo oo
0& &8F

o=
oo
os
oo
oe
og
aE

oo
oo
zZc
oo
44
48
Lz

[

Figure 6.3 [Memory] Window

e Placing the mouse cursor on a point in the display of data in the [Memory] window and
double-clicking allows the values at that point to be changed. Data can also be directly edited
around the current position of the text cursor.
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6.6 Downloading the Tutorial Program

6.6.1 Downloading the Tutorial Program

Download the object program to be debugged.

In this emulator, it is enabled to download the program and set the PC breakpoint in the internal
flash memory area. For the method to set the PC breakpoint, refer to section 6.17.1, PC Break
Function.

e Select [Download module] from [Tutorial.abs] of [Downlaod modules].

- @ Tutorial

= I@ Tutorial

=4 G header file
=] =hrkh
=] =orth
=] stackscth
=] wecth
-3 G zource file
o] dbzctc
=] intpre.c
Q rezetpre.c
=] =hrkc
=] vectthls
-3 G+ zouree file
Q sort.cpp
Q tutorial.cpp
—-=3 Download modules

iload module

Configure Wiew...

v Allow Dockineg
Hide

L |

Figure 6.4 Downloading the Tutorial Program
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6.6.2 Displaying the Source Program

The HEW allows the user to debug a user program at the source level.

e Double-click [tutorial.cpp] under [C++ source file].

S

=) @ tutorial
EI@ tutorial
-3 G header file

i [] stackscth
Q wecth
=23 © source file
i[2] dbscte
Q intpre.c
Q rezetprec
i [] sbrke
Q vectthlc
23 G+ zource file

sortopp

{3 Download modules
[ tutorialabs

(x00001024

(00001036
[0x00001034
(00001038
(00001044
(00001048
(00001030

(00001058

(00001088
[x00001070

(00001076
[0x0000107a
[0x0000107e
(00001082
(00001086
(x0000108a
[0x0000108e
(00001092
[:000010%4
(x000010%a
[(x000010%e

(00001068

void main(void)

long al10];

long J;

int i;

class Samele %o sam;

while (1){
p_=am= Samg | e;
for( =05 i<10; i++ )
J = rand();
if0 < mf
=i
]
alil = i:
p_sam->sort (a):
p_sam->chanze(a);

p_sam->s0=al0]:
p_sam->s1=al1]:
p_sam-»s2=a[?];
p_sam->s3=al8];
p_sam->s4=al4];
p_sam->s5=a[5]:
p_sam->s6=a[6];
p_sam->s7=al7];
p_sam->s8=al81;
p_sam->s9=a[9]:
p_sam;

1
\{zoid abort (void)

Figure 6.5 [Editor] Window (Displaying the Source Program)

e Select a font and size that are legible from the [Format...] option in the [Tools] menu if

necessary.

Initially the [Editor] window shows the start of the user program, but the user can use the scroll

bar to scroll through the user program and look at the other statements.
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6.7 Setting a PC Breakpoint
A PC breakpoint is a simple debugging function.

The [Editor] window provides a very simple way of setting a PC breakpoint at any point in a
program. For example, to set a PC breakpoint at the sort function call:

e Select by double-clicking the [Editor] column on the line containing the sort function call.

=l Dx00001024 void main(void)
=Gy ttorial
3 i e :
=8 Cgheg:irhf”e long a[10];
o] sorth }Ohg.{ 0
- [2] stackscth int i3
C O[3 vesth class Samele *o_sam;
=236 fil
U e DXON001036 while (1)
| intprec 0x00001034 F_gan= Sample;
2] resstprec 0<00001038 for( 1=0; 1<10; i++ )
| sbrke 0=00001044 i = rand();
= 000001048 it < 0
o 000001050 Rt
162 Dol ke 000001058 alil= i;
E tutarialabs
000001068 . p_sam->sort (a);
Ox00001070 p_sam->chaneela):
000001074 p_sam->s0=a[0];
0x0000107a p_sam->sl=a[1];
Dx0000107e p_sam->s2=a[2];
000001082 p_sam->s3=a[3];
000001084 p_sam->s4=al4];
0x0000108a p_sam->s9=a[h];
Dx0000108e p_sam->s6=alb];
000001092 p_sam->s7=a[7];
000001094 p_san->=8=al3];
0x000010% p_sam->s9=a[9];
0=000010% p_sam;
1
1
0<000010b8 void abort (vaid)
{
1

Figure 6.6 [Editor] Window (Setting a PC Breakpoint)

The symbol e will appear on the line containing the sort function. This shows that a PC
breakpoint has been set.

Note: The PC breakpoint cannot be set in the ROM area.
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6.8 Setting Registers
Set values of the program counter and the stack pointer before executing the program.

e Select [Registers] from the [CPU] submenu of the [View] menu. The [Register] window is
displayed.

Fegister ... | Regizter Walue 1=
R0 H'ooooooz4

Rl H'OOQ1FE?A

1233 H'000044FD

1253 H'oooooooo

[F H'oooooooo

F.5 H'0o00oooa

1313 H'0000161E

B7 H'FFFFFFFC |
1283 H'oooaooon

122 H'oooaooon

F10 H'oooooooo

F1l H'000053048

Flz H'000011F0

F13 H'oooooooi

F14 H'oooaooon

R15 H'OOQ1FE?A

rC H'OO0Q108E

SE -—-0000oo00ooo0------- Q111100-T

GEE. H'oooooooo

[VEE. H'ooooooono -
‘[ Ty AAm e A \[

Figure 6.7 [Register] Window
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e To change the value of the program counter (PC), double-click the value area in the [Register]
window with the mouse. The following dialog box is then displayed, and the value can be
changed. Set the program counter to H’00000800 in this tutorial program, and click the [OK]
button.

Reeister — [PC]

Value:
nEN] 0K

Sist e Cancel
|'|,|'|,|1»-.c.|e Register ﬂ =

Figure 6.8 [Register] Dialog Box (PC)

e Change the value of the stack pointer (SP) in the same way. Set H’00010000 for the value of
the stack pointer in this tutorial program.
When using the MCU with flash memory, specify the end address of the internal RAM for the
stack pointer (SP). The internal RAM area differs depending on the MCU. Refer to the
hardware manual of the MCU used.

Reeister — [R15]

Walue:
[H'OO0m 0000 O

St e Cancel
|'u'uhole Reeister ﬂ =

Figure 6.9 [Register] Dialog Box (R15)
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6.9 Executing the Program
Execute the program as described in the following:

e To execute the program, select [Go] from the [Debug] menu, or click the [Go] button on the
toolbar.

Bl

Figure 6.10 [Go] Button

When the program execution is started, * ** RUNNI NG is displayed on the status bar, and then
the executed PC address is displayed in the products that support the CPU status acquisition
function. The program will be executed up to the breakpoint that has been set, and an arrow will
be displayed in the [Editor] column to show the position that the program has halted, with the
message [ BREAKPOI NT] in the status bar.

Notes: 1. When the source file is displayed after a break, a path of the source file may be
inquired. The location of the source file is as follows:
<HEW?2 installation directory>\Tools\Renesas\DebugComp\Platform\E10A\xxxx
\Tutorial\source.
2. If program execution is failed, select [Reset CPU] from the [Debug] menu, reset the
device, and restart the procedure from figure 6.8.
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0x00001024

00000
00000
0x0000
0x0000
0x0000
00000

036
034
038
044
043
050

—_ = —a s —a —

000001058

000001068
000001070

0000010748

1
1
0x0000107e
000001082
0x000071088
0x0000108a
0x0000108e
0000071092
1
1
1

0x000010%
0x000010%

0x000010b8

void main(void)

long al10];

lorg i;

int i:

class Sample *p_sam;

while (1)1
p_sam= Samp | e;

i= rand();
it (i <0
i= i

1
ali] = i

)i

[ p_sam-rsort (a);
p_sam->change(a);

p_cam-rsl=al0];
p_sam-rsl=al1];
p_sam-rsi=al?];
p_sam-rs3=al3];
p_sam->=d=al4];
p_sam->sh=al5];
p_sam->sB=alB];
p_sam-»si=al7];
p_sam-rs8=ald];
p_sam-r=9=al9];
p_sam;

I
void abort (void)
/
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The user can see the cause of the break that occurred last time in the [Status] window.

e Select [Status] from the [CPU] submenu of the [View] menu. After the [Status] window is
displayed, open the [Platform] sheet, and check the St at us of Cause of | ast break.

Ttem I Etatus I
Connected to: SH**** E10A4 SYSTEM (E10OA PCI Card Dr
CP1T SH* **

Fun status Ready

Cause of last break ERELE POINT

Fun time count O0000h000nind00s03EZns

Emulation mode Hormal

Eridian Big

|ATTT Exist

4' :Ii hemory b, Platiorm £ Events §

Figure 6.12 [Status] Window

Note: The items that can be displayed in this window differ according to the product. For the
items that can be displayed, refer to the online help.
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6.10 Reviewing Breakpoints
The user can see all the breakpoints set in the program in the [Event] window.

e Select [Eventpoints] from the [Code] submenu of the [View] menu. The [Event] window is
displayed. Select the [Breakpoint] sheet.

Type State Condition Action

Ereakpoint  Enable Address=H'00001055 Physical space Break

‘ | i

b |, Breakpoint £ Breakcondition f

.

Figure 6.13 [Event] Window

The popup menu, opened by clicking the [Event] window with the right-hand mouse button,
allows the user to set or change breakpoints, define new breakpoints, and delete, enable, or
disable breakpoints.

394
RENESAS




High-performance Embedded Workshop User's Manual

6.11 Referring to Symbols

The [Label] window can be used to display the information on symbols in modules.

Select [Label] from the [Symbol] submenu of the [View] menu. The [Label] window is displayed

so that the user can refer to the addresses of symbols in modules.

Label =
ET I Address I Name -

Hooooooog _FESEl_WeCLor

H'oooooolo _INT Vectors

H'0000044E zerodiv

H'ooooosoo _PowerON_ Reset_PC

H'O0000022C _Marmal Beset_PC

H'O000o00s44 _INT Illegal code

H'ooooos42 _ Duanmy

H'Oooolooo _sbrk

H'O000l0z4 _main

H'000010ES _abort

H'000010Ln0 _ INITSCT

H'000010E4 loopl

H'O000L10EC loopz

H'OO0O10F0 next_loopZ

H'O00O10F4 next_loopl

H'00001100 loop3

H'O000Ll104 loopd

H'OOO00O1110 next_loopd

H'O0001114 next_loop3

H'O00O11:z3 bzec_top

H'O00011:zC bzec_end -

1 v

Figure 6.14 [Label] Window
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6.12 Viewing Memory

When the label name is specified, the user can view the memory contents that the label has been
registered in the [Memory] window. For example, to view the memory contents corresponding to
_main in word size:

e Select [Memory ...] from the [CPU] submenu of the [View] menu, enter _main in the [Begin]
edit box, enter +££ in the [End] edit box, and set Word in the [Format] combo box.

Set Address

Begin: QF
|_main

Cancel
End:
|+ff
Farmat:
[tiord G2 |

Figure 6.15 [Set Address] Dialog Box

e Click the [OK] button. The [Memory] window showing the specified area of memory is
displayed.
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RENESAS

tddress Data Value [
1001024 ZFAB  ZFBE  ZFCE +0.3722H +0.37274 +0.37323
1001024  2F0E  2FEE  4F22  +0.37372 +0.37421 +0.61823
1001030 FFCC EADD D221 +0.99841 -0D.17188 -0.35837
1001036 6443 4208 EDOD  +0.7862Z2 +0.51586 -0.14844
100103 [FOA GBBO3 EEO&A  +0.24249 +0.83603 -0.14032
1001042 DC1F 4C0B 0009 -0.28030 +0.59408 +0.00027  °
1001048 4011 B503 8002 +0.50052 +0.78915 -0.89838
1001048 1FOC  BEHB  TFBC +0.2425hF  +0.78184 +0.24500
1001054 6603 4608 62F3  +0.80331 +0.54712 +0.77304
1001084  326C 7001 2252 +0.39392 +0.976R9  +0.26813
1001060  4E10 BFEF 1FDB  +0.60886 -0.8755% +0.24887
<] [+]~]
Figure 6.16 [Memory] Window
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6.13 Watching Variables

As the user steps through a program, it is possible to watch that the values of variables used in the
user program are changed. For example, set a watch on the long-type array a declared at the
beginning of the program, by using the following procedure:

o Click the left of displayed array a in the [Editor] window to position the cursor.
e Select [Instant Watch...] with the right-hand mouse button.

The following dialog box will be displayed.

Instant Watch

-5 {0x0000tfbd } flane 10T

Figure 6.17 [Instant Watch] Dialog Box

e Click the [Add] button to add a variable to the [Watch] window.

Mame | Yalue | Type

- a 1 00000k } Hone[100?

1| | I

Figure 6.18 [Watch] Window (Displaying the Array)
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The user can also add a variable to the [Watch] window by specifying its name.

e (Click the [Watch] window with the right-hand mouse button and select [Add Watch...] from
the popup menu.

The following dialog box will be displayed. Enter variable i.

Add Watch

Wariable or expression: QF

i Cancel

Figure 6.19 [Add Watch] Dialog Box
e Click the [OK] button.

The [Watch] window will now also show the int-type variable i.

Name | Walue | Type

FH-R a { 0000004 } tone[1002
i H'0000000a { R13 } lint}

Figure 6.20 [Watch] Window (Displaying the Variable)
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The user can click mark ‘+’ at the left side of array a in the [Watch] window to watch all the
elements.

Mame | Value I Twpe
E-R a { O=0000f6S | {ane[10T)
----- R [ H'00000000 { 0x00004fb8 } {angh
----- B [ H'O0000daa { 0x0000ffbe } {lones
----- R [ H'000020da { 0000040 } {angh
----- B [E HO0002704 { 0x0000Ffc4 } {lones
----- R [4] H'00002{5a { 0x0000f=8 } {angh
----- B [ HO0003=ad { 00000 } {lones
----- R [E H'00004211 { Dx0000fd0 } {ongh
----- B [ HO0004d1d { 0x0000Ffd4 } {lones
----- B [E H'O00053de { 0:00004fdS } {ong?

----- B & H'O0005665 { 0x0000ffde } {lones
------ i HO000000=2 { R13 | {int
1 | »

Figure 6.21 [Watch] Window (Displaying Array Elements)
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6.14 Displaying Local Variables

The user can display local variables in a function using the [Locals] window. For example, we
will examine the local variables in the main function, which declares four local variables: a, j, 1,
andp_ sam.

e Select [Locals] from the [Symbol] submenu of the [View] menu. The [Locals] window is
displayed.

The [Locals] window shows the local variables in the function currently pointed to by the program
counter, along with their values. Note, however, that the [Locals] window is initially empty
because local variables are yet to be declared.

Nam I Value I Tvpe

""" a [ 0x0000ffb4 tlong[10T)

| HO00020da { RE 1 {long)

sl H'O000000a { R13 } {int

----- psam 000005348 { R11 1 (clazs Samplet)

1] | B

Figure 6.22 [Locals] Window

e Click mark ‘+’ at the left side of array a in the [Locals] window to display the elements.
e Refer to the elements of array a before and after the execution of the sort function, and
confirm that random data is sorted in descending order.
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6.15 Stepping Through a Program
The HEW provides a range of step menu commands that allow efficient program debugging.

Table 6.1  Step Option

Menu Description

Command

Step In Executes each 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 the statement in the

program that called the function.

Step... Steps the specified times repeatedly at a specified rate.

6.15.1 Executing [Step In] Command

The [Step In] command steps into the called function and stops at the first statement of the called
function.

e To step through the sort function, select [Step In] from the [Debug] menu, or click the [Step
In] button on the toolbar.

)

Figure 6.23 [Step In] Button
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0=00002000
0x00002002
O=00002012
0=00002016
0x00002018
0x0000201a
0x0000201¢
0x0000201e
0x00002020
0=00002022
0x00002024
0x00002026

0x0000202e

0x0000205e

0x00002044
0x00002054
0x0000205¢
0x0000206¢

0x00002078
0x0000207c

Same e Samp | e()

ol i L T I C O

W

[5]
GO S0 —e] T 5 e D R — T
Lo o s s e e e 3 s o s

7]

}

Svoid Sample: isort (long *a)

long t;
int i, J. k. zap;

gap = b
whilel gap > 0 )1
for( k=0; k<gap; k++){
for( izk+gap; i<10; i=i+gap J1{
for(izi-zap; j»=k; j=j-zap){
iflalil>ali+ear)

t =alil;
alil = alj+eap];
aliteap] = t;

else
breal;
}

1

Figure 6.24 [Editor] Window (Step In)

e The highlighted line moves to the first statement of the sort function in the [Editor] window.
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6.15.2 Executing [Step Out] Command

The [Step Out] command steps out of the called function and stops at the next statement of the
calling statement in the main function.

e To step out of the sort function, select [Step Out] from the [Debug] menu, or click the [Step
Out] button on the toolbar.

Note: It takes time to execute this function. When the calling source is clarified, use [Go To
Cursor].

¥

Figure 6.25 [Step Out] Button
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S e Bk Wow Bkt Oolos B Dslwg Momrr Took Mindom Heb
DEda & (07T | aF 80 (kiR E (G -8R T =
Do s |G [omaonssin ] st =1 A @ |G 5|k s & 2 u||MudnhFee L.
ERess B WE|DT 0 EERES D EN
=r long j2 -
= Rl int i =
= 13 Tuterist class Samele ¥p_sam;
= 8 G osoorca il
£ aete
- [Gane
= (23 Co coumem fim
8 reomure o 103
ﬁ hfmislep
(23 Dokt ochdens
[T Tuterialatse 0001043 .
= 123 Depmrdencins
- fuord (0001 D5 p_san-?sort ()i
[0 stochsern (0001 D46 & pozamdchange(al:
7 psam->el=al0];
WI0001078 p_sam->s12al1]:
psam-s2=al2]:
psam-redsal3];
1000109 psam-ssd=ald);
LA0001038 posam->g57a[5]:
10001064 esam-*shralf]:
0001 0c0 psam-*s7sal7]:
00010 esam-rsRaal8]:
p.zam->e=al9]:
il 4 Posan;
1
vaid abart (vaid) W
" Dot voes [Triven | [4] | ;l;‘
=l Nane | wake | Trpe 3C|u|m-=t—|']
Teny [ D0R01G eV [DRERK FOINT
A HTOOO0000 | e0000eER | Torg) STOP ADDRESS
nn HTOO0eLs [ De0000Re: | Torg)
no HTO0020ds | D:000%420 | )
n & HIOOETOM { Oc00008scd | lorg)
n [ HTOOESS [ (00008 | org)
n & WOt [ (00002 | )
A 6 HIO004211 [ Dn0000esan | Torg!
nm HTOD04A1 & | OcO000nias | lorg]
n [ HIOO0GSG: | 00008 | Torg!
n m HINOGAS | Dei000d: | Torg)
< J o | | ST TR, Bty S P Pl o G
L= G T ' IR

Figure 6.26 [HEW] Window (Step Out)

The data of variable a displayed in the [Watch] window is sorted in ascending order.
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6.15.3 Executing [Step Over] Command

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

e Move to the change function following the procedures described in section 6.15.1, Executing
[Step In] Command, in the Debugger Part.

e To step through all statements in the change function at a single step, select [Step Over] from
the [Debug] menu, or click the [Step Over] button on the toolbar.

{1

Figure 6.27 [Step Over] Button
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- B DS Yew Prefet Qoo Qubd Daboy Meesry o Wiedos (e L]
Deda & B 07Ta | aF 8RR E (G - ER T =
cLx |e@w e [Dhonesaee o Gamdmesine =] a@ (B H|[an s g L u|[MuadaBmPre . @
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Figure 6.28 [HEW] Window (Step Over)
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6.16 Forced Breaking of Program Executions
The HEW can force a break in the execution of a program.

e Cancel all breaks.

e To execute the remaining sections of the mai n function, select [Go] from the [Debug] menu
or the [Go] button on the toolbar.

Ell

Figure 6.29 [Go] Button

e The program goes into an endless loop. To force a break in execution, select [Halt] from the
[Debug] menu or the [Halt] button on the toolbar.

o

Figure 6.30 [Halt] Button
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6.17 Break Function

The emulator has PC and hardware break functions. With the HEW, a PC breakpoint can be set
using the [Event] window, and a hardware break condition can be set using the [Break Condition]
dialog box.

An overview and setting of the break function are described below.

6.17.1 PC Break Function

The emulator can set up to 255 PC breakpoints. Other methods for setting a PC breakpoint than in
section 6.7, Setting a PC Breakpoint, are described below.

e Select [Eventpoints] from the [Code] submenu of the [View] menu. The [Event] window is
displayed.
e Select the [Breakpoint] sheet.

Tspe State Condition Action

; | 2

b [, Breakpoint A Breakcondtion

Y

Figure 6.31 [Event] Window (Before PC Breakpoint Setting)
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e Click the [Event] window with the right-hand mouse button and select [Add...] from the
popup menu.
e Enter H' 00001076 in the [Address] edit box.

HOO001 075

Figure 6.32 [Breakpoint] Dialog Box

Note: This dialog box differs according to the product. For the items of each product, refer to
the online help.

e Click the [OK] button.
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The PC breakpoint that has been set is displayed in the [Event] window.

o| Tspe State Condition Action

‘[Breakpoint  Enable Address=H'00001076& {tutorial.cpp/48) Break

I | i
A %1% Breahpoint £ Ereak condition

Figure 6.33 [Event] Window (PC Breakpoint Setting)

Note: The items that can be displayed in this window differ according to the product. For the
items that can be displayed, refer to the online help.

To stop the tutorial program at the PC breakpoint, the following procedure must be executed:

e Set the program counter and stack pointer values (PC = H’ 00000800 and R15 = H’00010000)
that were set in section 6.8, Setting Registers, in the [Register] window. Click the [Go] button.
When using the MCU with flash memory, specify the end address of the internal RAM for the
stack pointer (SP). The internal RAM area differs depending on the MCU. Refer to the
hardware manual of the MCU used.

e [f program execution is failed, reset the device and execute again the procedures above.
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The program runs, and stops at the set PC breakpoint.

000001024 \{foid main(void)

long al10];

lorng j;

int i

class Sample *p_sam;
000001034 while (T3]
0x00001034 p_sam= Samp le;
000001038 for( i=0; i<10; i+ I
000001044 i = rand();
0:00001048 it < 03]
000001050 } IR
000001058 } alil = i
000001045 p_sam->sort(a);
000001070 p_sam->change(a) ;
000001074 ©| p_zam->=0=al0];
0=0000107a p_sam->s1=al1];
00000107 p_sam->s?=al?];
0x00001082 p_sam->s3=a[3];
000001084 p_sam->sd=al4];
0x0000108a p_sam->=h=alh];
0x0000108e p_sam->sb=al6];
0x00001092 p_sam->s7=al7];
0x000010%4 p_sam->s8=al8];
00000109 p_sam->s3=al9];
0x000010% ; P_sam;

1

Figure 6.34 [Editor] Window at Execution Stop (PC Break)
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The [Status] window displays the following contents.

Status 3]

Teew  |eaews
Connected to: SHxxxx E10A STETEM (E10A DPCI Card Driwe
CPU SHxxxx
Pun status Leady
Cause of last break BRELE POINT
Tun time count 0000RO0nind00=078ns
Enulation mode Normal
Erndian Eig
LATTD Exist
| [\ hetmory b, Platform £ Events f

Figure 6.35 Displayed Contents of the [Status] Window (PC Break)

Note: The items that can be displayed in this window differ according to the product. For the
items that can be displayed, refer to the online help.
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6.18 Hardware Break Function

A method is given below in which the address bus condition and the read cycles for the bus status
condition are set under Break condition 1 as hardware break conditions.

e Select [Eventpoints] from the [Code] submenu of the [View] menu. The [Event] window is
displayed.

e The PC breakpoint that has been previously set is deleted. Click the [Event] window with the
right-hand mouse button and select [Delete All] from the popup menu to cancel all PC
breakpoints that have been set.

e To set a Break condition 1, click the [Break condition] tab.

Up to three breakpoints can be set independently for the hardware break condition, in the Break
conditions 1 to 3. In this example, set the hardware break condition for Break condition 1.

Note: The number of hardware break conditions differs according to the product. For the
number that can be specified for each product, refer to the online help.
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Select a line of Break condition 1 in the [Event] window. When highlighted, double-click this
line.

“lene al10):
lens i3

int ii

class Samcle Yo san:

tear comtitibisshle  Fune
raak conditabisable  Kane

grie

I
\Enld abort (waid)

TEIEEEELEE

Figure 6.36 [HEW] Window ([Break condition 1])

The [Break condition 1] dialog box is displayed.
Clear the [Don't care] check box in the [Address] page.

Select the [Address] radio button and enter H' 00001068 as the value in the [Address] edit
box.

When using the MCU with flash memory, enter H' 00001062 in the [Address] edit box.
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Break condition 1

Address ] Data ] Buz State ] oLt ]

fddrezs

[ Don't Care

f* Addrezz

i Only program fetched address

" Only program fetched address after
i~ ¥-Bus addrezs

™ ¥-Busz address

fAddress |H'EIEIEIEI‘| 0ga
f* Mon user mazk " Uzer mazk
Mazk |

[0].4 I Cancel Apply

Figure 6.37 [Address] Page ([Break condition 1] Dialog Box)

Note: The items that can be set in this dialog box differ according to the product. For the
settings for each product, refer to the online help.
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e Select [Bus State] to display the [Bus State] page.
e Select the [Read] radio button in the [Read/Write] group box.

-ohditian 1

Hddresal Data | A5ID  Bus State |Oount|

—Bus state
| -husGPLU-AID
 L-busGPU-Datal

 Fhus(GRLLDMA)

— FeadMirite
= ReadMirite
Of

(0] 4 I Cancel Eppll

Figure 6.38 [Bus State] Page ([Break condition 1] Dialog Box)

Note: The items that can be set in this dialog box differ according to the product. For the
settings for each product, refer to the online help.

e (Click the [OK] button.

o The first point display in the State line changes from Disable to Enable.

e The first point display in the Condition line changes from None to Address =
H’ 00001068 direction read.

e Set the program counter and stack pointer values (PC = H’00000800 and R15 = H’00010000)
that were set in section 6.8, Setting Registers, in the Debugger Part, in the [Register] window.
Click the [Go] button.

When using the MCU with flash memory, specify the end address of the internal RAM for the
stack pointer (SP). The internal RAM area differs depending on the MCU. Refer to the
hardware manual of the MCU used.

e If program execution is failed, reset the device and execute again the procedures above.
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0x00001024

000001034
0x00001034
000001038
0x00001044
000001048
000001050

000001058

000001048
0x00001070

000001074
0x0000107a
0x0000107e
0x00001082
000001085
0x0000108a
0x0000108e
0x00001092
000001094
0x000010%a
0x000010%

void main(veid)

long al10];

long j;

int i;

class Sample *p_sam;

while (131
p_sam= Samp le;
for( i=0; i<10; i++ M
i= rand();
if(i <0

i
1
alil = j;

> r_sam->sart (al;
p_sam->change(a);

p_sam->s0=al0];
p_zam->sl=al1];
p_sam->s2=al[2];
p_sam->s3=a[3];
p_sam->sd=al4];
p_sam->s5=a[5];
p_sam->sb=alf];
p_sam->s7=al7];
p_sam->s8=al8];
p_sam->s9=a[9];
P_sam;

I

Figure 6.39 [Editor] Window at Execution Stop (Break Condition 1)
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The [Status] window displays the following contents.

[reew  Iseatws 1
Connected to: EH**** E10& SYVESTEM (El04 PCI Card Driverd)

CPTT EH**+F

Fun =tatus Beady

Cause of last break BERELK CONDITION 1

Pun time count 0000h000nind00=s03Ens

Enmulation mode Hormal

Erdian Eig

EAUIH Exist

4| )I'\ Mermory  Platform £ Everts

Figure 6.40 Displayed Contents of the [Status] Window (Break Condition 1)

Note: The items that can be displayed in this window differ according to the product. For the
items that can be displayed, refer to the online help.
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6.18.1 Setting the Sequential Break Condition
The emulator has sequential break functions.
Set hardware break conditions as follows:

Break condition 1: When address H'00001068 is accessed in a read cycle, a break condition is
satisfied. When using the MCU with flash memory, set the address to H’00001062.

Break condition 2: When address H'00001058 is accessed in a read cycle, a break condition is
satisfied. When using the MCU with flash memory, set the address to H’00001050.

Follow the setting method described in the previous section.
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To set these breakpoints as sequential:

o Select [Sequential Setting] from the popup menu by clicking the [Event] window with the
right-hand mouse button. The [Sequential setting] dialog box will open.

Figure 6.41 [Sequential setting] Dialog Box

Note: The items that can be displayed in this dialog box differ according to the product. For the
items that can be displayed, refer to the online help.

e Select the [Channel 2 -> 1] radio button and click the [OK] button.
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When the setting is completed, the [Event] window will be as shown in figure 6.42.

Type State Condition Action

[Ereak conditiEnable Address=H'00001065 (tutorial.cpp/45) Sequential break

Break conditiEnable Address=H'00001055 (tutorial.cpp/43) Sequential break

[Ereak conditiDisable None EBreak

all | i
A | & [%_Breakpoint A Break condition

Figure 6.42 [Break condition] Page

Note: The items that can be displayed in this dialog box differ according to the product. For the
items that can be displayed, refer to the online help.

e Set the program counter and stack pointer values (PC = H’00000800 and R15 = H’00010000)
that were set in section 6.8, Setting Registers, in the Debugger Part, in the [Register] window.
Click the [Go] button.

When using the MCU with flash memory, specify the end address of the internal RAM for the
stack pointer (SP). The internal RAM area differs depending on the MCU. Refer to the
hardware manual of the MCU used.

e [f program execution is failed, reset the device and execute again the procedures above.
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00001024

(00001058
(00001034
00001038
(00001044
00001048
(00001050

000001058

00001068
0:00001070

000001076
00001072
1<0000107=
[:00001082
000010845
0:0000108a
[0000108=
000001052
(00001094
(:000010%a
[:000010%

void main{void)

long a[10];

long i

irt i

class Sample *p_sam;

while (1)1
p_zan= Samele;
for( i=0; i<10; i++ )
i = rand();
if(j < 03]

IR
1
alil = i;

2| p_sam->sort (a);
p_sam->change(a);

p_sam-»=0=al0];
p_sam->s1=al1];
p_sam-r=2=al2];
p_sam-»s3=al3];
p_sam->=4=al4];
p_sam-»<sh=alh];
p_sam->sB=alf];
p_zam->sf=al7];
p_sam->s8=al8];
p_sam->=9=al9];
p_sam;

Figure 6.43 [Editor] Window at Execution Stop (Sequential Break)
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The [Status] window displays the following contents.

Item I Status I

Commectead to: SHEROO0] ELOA SYESTEM (ELOA PC Card Driwverd)
CPUT SEOOO

Bun status RBeady

Cause of last break BREAK CONDITION SE

Pun time count 0000R000nin000s030ms

Enulation mode Hormal

Erndian Eig

LTI Exist

4| }I'\ Mermory  Platiorm £ Everts f

Figure 6.44 Displayed Contents of the [Status] Window (Sequential Break)

Note: The items that can be displayed in this window differ according to the product. For the
items that can be displayed, refer to the online help.
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6.19 Trace Functions
The emulator has two branch-instruction trace functions.

o Internal Trace Function
The branch source and branch destination addresses, mnemonics, operands, and source lines
are displayed. Since this function uses the trace buffer built into the MCU, a realtime trace can
be acquired.

Notes: 1. The number of branch instructions that can be acquired by a trace differs according to
the product. For the number that can be specified for each product, refer to the online
help.

2. The internal trace function is not supported for all products. For the specifications of
each product, refer to the online help.

3. The internal trace function is not extended for all products. For the specifications of
each product, refer to the online help.

e AUD Trace Function
This is the large-capacity trace function that is enabled when the AUD pin is connected to the
emulator. When a set of the branch source and branch destination instructions is one branch,
the maximum number of events acquired by a trace is 262,144.

The following information can be acquired:

e Types of trace information: Branch information, memory access information from the CPU,
and PC or Rn value during the Trace Rn instruction execution

e Trace acquisition address value
e Data value

e Mnemonic

e Operand

e Source line

425

RENESAS



High-performance Embedded Workshop User's Manual

Notes: 1. The AUD trace function is not supported for all products. For the specifications of
each product, refer to the online help.

2. The types of trace information that can be acquired by an AUD trace function differ
according to the product. For the specifications of each product or the number of
acquired branches, refer to the online help.

3. When multiple loops are performed to reduce the number of AUD trace displays, only
the IP counts up according to the product.

6.19.1 Displaying the Trace Window

Select [Trace] from the [Code] submenu of the [View] menu. The result of the acquired trace is
displayed.
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6.19.2 Internal Trace Function

The branch source and branch destination information for the latest several branch instructions are
displayed.

In the internal trace function, the type of the branch instruction can be specified and acquired.
The type is specified as follows:

e Select [Trace] from the [View] menu.

o Click the [Trace] window with the right-hand mouse button and select [Set...] from the popup
menu to display the [Trace Acquisition] dialog box.

e Select the [Branch trace] page.

Acquizition

Figure 6.45 [Branch trace] Page

Note: The items that can be set in this dialog box differ according to the product. For the
settings for each product, refer to the online help.
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Run the program as shown in the example of section 6.17.1, PC Break Function. The trace results
are displayed in the [Trace] window after the program execution is completed.

=l
IF | T¥pe Eus | R/ | Address Data ‘ Jource | Lahel ;I
-oooolz LESTINATION oooozos4 for(j=i-gap; jx=k; j=j-gap){
-000011 -D'0O00s BRANCH 0000Z05E
-0oooLo DESTINATION oooozo74
-000o0% -p'o004  BRANCH 0ooozo7a
-00000& DEISTINATION 00002062 iffa[ilxali+gap]){
-000o007  -D'ooos BRANCH 0ooozo7e
-0000086 DESTINATION 00002062 if(a[jlrali+gap]){
-0oooos  -D'ooog EBRANCH 00o0zo7ea
-000004 DESTINATION 00002062 if(a[jlra[i+gap]l!
-0o0o03  -p'oool EBRANCH 00002064
-00000z DEITINATION 00002078
-0ooool  -p'ooon BRANCH 0000Z209E
—+000000 DESTINATION 00001068 —

1 1M 4

Figure 6.46 [Trace] Window

e If necessary, adjust the column widths by dragging borders in the header bar (immediately
below the title bar).

Note: The number of branch instructions that can be acquired by a trace differs according to the
product. For the number that can be specified for each product, refer to the online help.
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6.19.3 AUD Trace Function
This function is available when the AUD pin of the MCU is connected to the emulator.
The following is the procedure for setting the AUD trace function.

(1) Setting the trace acquisition mode
e Display the [Trace] window.

e Click the [Trace] window with the right-hand mouse button and select [Acquisition] from the
popup menu to display the [Trace Acquisition] dialog box.

The trace acquisition condition is set in the [Trace mode] page.

Acquisition

Trace mode |%Window trace | ALD Branch trace

— Trace tvpe

i Internal trace

—AUD function
v Branch trace

v Window trace | ¥ Channel & [~ Channel B |
[T Software trace

—AUD mode
| A0 model: & Bealtime trace ¢ Non realtime trace |
| AUD modeZ: % Trace continue " Trace gtop |

AUD trace dizplay range:
Start pointer |D'255

End pointer |D'EI

oK I Cancel

Figure 6.47 [Trace mode] Page

Note: This dialog box cannot be used in a product that does not support the AUD trace function.
The items that can be set in this window differ according to the product. For details on the
settings for each product, refer to the online help.
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The following table shows the options.

AUD Trace Acquisition Mode

Type Mode

Description

Continuous Realtime trace

trace occurs

When the next branch occurs while the trace information is
being output, all the information may not be output. The user
program can be executed in realtime, but some trace
information may be lost.

Non realtime trace

When the next branch occurs while the trace information is
being output, the CPU stops operations until the information
is output. The user program is not executed in realtime.

Trace buffer Trace continue

This function always overwrites the oldest trace information
to acquire the latest trace information.

After the trace buffer becomes full, the trace information is no
longer acquired. The user program is continuously executed.

The items that can be set in this window differ according to the product. For the settings

full
Trace stop
Note:
for each product, refer to the online help.
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(2) Displaying the trace result

e Run the program as shown in the example of section 6.17.1, PC Break Function, in the
Debugger Part. The trace results are displayed in the [Trace] window after the program
execution is completed.

The trace results are displayed in the [Trace] window after the program execution is completed.

The following is an example of the trace display.

B
TR Ir | Type | Eus= | RAW | Address Data Hource Label | ;I
-000341  -D'000253 BRANCH aoooz07e
-0o0340 DESTINATION noo0z06z iffalil=ali+gapll{
-00033% -D'000Z52 LOST
-000338 -D'0O00251 MEMORY L-Bus READ O0000OFF33 00000DAL
-000337 -D'000Z50 LOAT
-000336 -D'000249 MEMORY L-Bus FREAD O00O00FF4C 0000Z0D4
-000335 -D'000248 BRANCH 00002064
-000334 DESTINATION 0o00z078
-000333 -D'000247 BRANCH oooo0z0sz
-ooossz DESTINATION nooozo4z
-000331 -D'000Z46 ERANCH 0000Z044
-0oo330 DESTINATION aooozoso
-00032% -D'000245 BRANCH nooozoaz
-0o03zs DESTINATION 0000Z04E for( isk+gap; i<10; i=
-000327 -D'000244 BRANCH aoooz0so
-ooo3ze DESTINATION 00002074
-000325 -D'000243 BRANCH 0o00z07c
-000324 DESTINATION 00002054 for{j=i-gap: j==k: i=7
-000323 -D'000242 BRANCH 0000z205E
-000322 DESTINATION 00002074
-0003z21 -D'000241 BRANCH aoooz07e
-0oo3z0 DESTINATION 0oo0z062 if(alil=ali+gapll{
-00031% -D'000240 LOST
-0003ls  -D'0002359 MEMORY L-Bus READ O0000OFF23 aooooooo
-000317 -D'000Z36 LOAT
-0003ls -D'000Z37 MEMORY L-Bus FREAD OO0O00FF30 00oo0z704
-000315 -D'000236 BRANCH 00002064
-0o03ld DESTINATION 0o00z078 ;I

Figure 6.48 [Trace] Window (Example)
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6.19.4 MMU Support
This function can be used when the supported MCU has an MMU.
e TLB window

In the emulator, the contents of the TLB table can be easily displayed and edited by selecting
[CPU -> TLB] from the [View] menu. For details, refer to the online help.

e VP_MAP translation function

The MCU, which has an MMU, translates internal addresses (virtual addresses) to actual memory
addresses (physical addresses). Address translation is performed according to the address
translation table (translation look-aside buffer: TLB) in the MCU. The MMU operates during
command input wait state as well as during user program execution. When a command for
memory access is executed while the MMU address translation function is enabled, the address
translated by the MMU is accessed. If the specified address is not within the TLB, a TLB miss
occurs, and the TLB must be updated by the user program.

The emulator has address translation functions according to the VP_MAP tables. The VP_MAP
tables are the address translation tables for the emulator created with the VPMAP_SET command.

The following shows an example of how to use the VP_MAP tables.
Example:

1. Create VP_MAP tables for translating virtual addresses H'10000 to H'10fff to physical
addresses H'4000000 to H'4000ftf and virtual addresses H'11000 to H'11£ff to physical
addresses H'0 to H'fff.

>vs 10000 10fff 4000000 (RET)
>vs 11000 11fff 0 (RET)

>vd (RET)
<VADDR_TOP> <VADDR_END> <PADDR_TOP>
00010000 00010fff 04000000
00011000 00011fff 00000000
DISABLE
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Then, enable the VP_MAP tables. (When the tables are disabled, addresses are not translated.)

>ve enabl e (RET)

>vd (RET)

<VADDR TOP> <VADDR END> <PADDR TOP>
00010000 00010f f 04000000
00011000 00011fff 00000000
ENABLE

Here, virtual addresses correspond to physical addresses as shown in figure 6.49.

NN
H'10000 HFFF

H'10FFF // //
H'11000 \\\
H'11FFF
H'12000 H'12000
H'12FFF H'12FFF
7 ~
| H'4000000
H'4000FFF
Virtual address Physical address

Figure 6.49 Address Translation according to VP_MAP Tables

How to translate addresses depends on the settings of the radio buttons of the [Memory area]
group in the [Configuration] dialog box. The following shows how to translate addresses in each
setting state.

When the Nor mal radio button is selected:

The VP_MAP table has a priority over the TLB. When the VP_MAP table is enabled and the
specified address is within the VP_MAP table settings, the emulator translates the address
according to the VP_MAP table. If the specified address is outside the VP_MAP table settings
even when the VP_MAP table is enabled, or when the VP_MAP table is disabled, the emulator
translates the address according to the MMU state.

When the Physi cal radio button is selected:

The address is not translated.

When the Vi rt ual radio button is selected:

The address is translated according to the TLB. If the specified address is outside the TLB
table settings, a TLB error will occur.
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Table 6.2 Address Translation Tables

VP_MAP MMU
Within/
Radio Enabled/ Outside Enabled/ Within/Outside Table Used for
Button* Disabled the Range Disabled the TLB Range Translation
Normal Enabled Within the Enabled Within the range Translated according to
range the VP_MAP table
Outside the range Translated according to
the VP_MAP table
Disabled  Within/outside the Translated according to
range the VP_MAP table
Outside the  Enabled Within the range Translated according to
range the TLB table
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Disabled  Within/ Enabled Within the range Translated according to
outside the the TLB table
range
Outside the range TLB error
Disabled  Within/outside the Not translated
range
Virtual Enabled/  Within/ Enabled Within the range Translated according to
disabled  outside the the TLB table
range
Outside the range TLB error
Disabled  Within the range Translated according to
the TLB table
Outside the range TLB error
Physical Enabled/  Within/ Enabled/  Within/outside the Not translated
disabled  outside the  disabled  range
range

Note: Specified by the [Memory area] group box in the [Configuration] dialog box.
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6.20 Stack Trace Function

The emulator uses the information on the stack to display the names of functions in the sequence
of calls that led to the function to which the program counter is currently pointing.

Note: This function can be used only when the load module that has the Dwarf2-type debugging
information is loaded. Such load modules are supported in SHC/C++ compiler V6.0 or

later.

e Double-click the [Editor] column in the sort function and set a PC breakpoint.

000002026

00000203
000002044
000002054
0x0000205¢
00000208

000002078
0x0000207¢

0:000020%0

[x000020ae

void Sample::sort (long *a)

long 13
irt i, 0.k, gae;

gap = 9;
while( gap > 0 J{
for( k=0; k<gap; k++){
for( izk+zap; i<10; i=i+zap J{
for(izi-gap; i>=k; i=j-gap){
. if(aljlrali+tzap]) {

t =alil;
ali] = ali+eap];
alj+eap] = 1;

else

break;

1
1

gap = gap/?;
1

void Samele::change( long *a)

Figure 6.50 [Editor] Window (PC Breakpoint Setting)
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H'00010000) as were set in section 6.8, Setting Registers, in the Debugger Part (again, use the
[Register] window). Click the [Go] button.
When using the MCU with flash memory, specify the end address of the internal RAM for the

stack pointer (SP). The internal RAM area differs depending on the MCU. Refer to the

hardware manual of the MCU used.

e [f program execution is failed, reset the device and execute again the procedures above.
e After the break in program execution, select [Stack Trace] from the [Code] submenu of the

[View] menu to open the [Stack Trace] window.

Kind |Name

-

|Value
F Sample: ;sort{long *) { 0=0000206c }
F main() { 0=0000106= }
F PowerOH_Reset_PC() { 0=x00000820 3
F PowerOH_Reset_PC() { 0=x00000820 }
F PowerON_Reset_PC() { O=00000820 }
F PowerON_Reset_PC() { 0x00000820 3
F PowerOH_Reset_PC() { 0=x00000820 }
F PowerOH_Reset_PC{) { 0=z00000820 }
F PowerON_Reset_PC() { 0=z00000820 3

Figure 6.51 [Stack Trace] Window

Figure 6.51 shows that the position of the program counter is currently at the selected line of the

sort () function, and that the sort () function is called from the main () function.

To remove the PC breakpoint, double-click the [Editor] column in the sort function again.

Note:
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6.21 Performance Measurement Function
The emulator has performance measurement functions.

e Performance measurement function

This function applies a counter in the MCU to measure the number of times various events
have occurred and cycle count. A start and end condition for counting can be set.

Various items that can be measured differ according to the supported MCU.
e Profiling function
The profiling function is used to measure the performance of each function.

When execution of the user program is ended, the number of times each function is called and
the measured data are displayed. The measured items are the same as those for the number of
times various events have occurred, and cycle count.

6.21.1 Performance Measurement Function

The following is an example of the use of a counter in the MCU to measure the number of times
various events have occurred and cycle count.

This function cannot be used with the profiling function that is described later.
(1) Setting method

Select [Performance Analysis] from the [Performance] submenu of the [View] menu. When the
[Select Performance Analysis Type] dialog box will open, click the [OK] button.

Select Performance Analysiz Type

Performance Analvsis: Perfomance Ana

Figure 6.52 [Select Performance Analysis Type] Dialog Box
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e The [Performance Analysis] window will be displayed.

e Place the mouse cursor anywhere within this window, click the right-hand mouse button, and
then select [Set] from the popup menu. The [Performance Analysis] dialog box will open.
The events to be measured and measuring conditions can be set in this dialog box.

Note: The items that can be displayed in this dialog box differ according to the product. For the
settings for each product, refer to the online help.

After the conditions have been set, clicking the [OK] button and executing the user program will
display the result of measurement in the [Performance Analysis] window.

&

Performance Analysis
Channel Result

Chl oooooooocsss
Chz 000000000000

Figure 6.53 [Performance Analysis] Window

Note: The items that can be displayed in this window differ according to the product. For the
settings for each product, refer to the online help.

6.21.2 Profiling Function
The profiling function can measure performance for each function.

Notes: 1. Realtime operation is not possible while this function is in operation, since internal
breaks are generated during program execution. Measuring the profile itself affects the
measurements.

2. Performance profile measurement is not supported for all products. On those products
for which it is supported, its characteristics differ according to the product. For
specifications for each product, refer to the additional document, Specific Guide for
the SHxxxx E10A Emulator.

3. This function cannot be used with the performance measurement function that has
been described before. Use one of these functions.

e First, download the tutorial program by referring to section 6.6, Downloading the Tutorial
Program.
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e Select [Profile] from the [Performance] submenu of the [View] menu. The [Profile] window
will be displayed.

Function/Variable F/¥ | Address S1zZe Times

Figure 6.54 [Profile] Window

e To enable the profiling function, place the mouse cursor on an entry in the [List] sheet of the
[Profile] window, click the right-hand mouse button, and then select [Enable Profiler] from the

popup menu.
Profile 5]
Function/¥ariable F/V | Address dize Tines
v Enable Profiler
Mot trace the function call
Setting 3
Properties
i List{{ Tree {‘

Clear Data
Qutput Profile Information Files...
Allow Docking
Hide

Figure 6.55 Selection of [Enable Profiler]

e To set the data to be measured for the selected function, place the mouse cursor on an entry in
the [List] sheet of the [Profile] window, click the right-hand mouse button, and then select
[Properties] from the popup menu. The [Select Data] dialog box is displayed.
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Data 1 IEIapSEd—time cycle ;I

Data 2 |Nme Ll

Cancel |

Figure 6.56 [Select Data] Dialog Box

e Use the [Select Data] dialog box to select the data to be measured. Elapsed-time cycle
is selected as a first item to be measured.

e After the data has been selected, press the [OK] button.

e Double-click the [Edit] column for the while statement of the main function to set a PC
breakpoint.
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000001024

000001055
000001034
0:00001038
0:00001044
0:00001048
00001050

0:00001058

0:000010a8
0:00001070

000001074
000001074
0:0000107e
0:00001082
[:00001088
000001082
[:0000108e
000001092
0:000010%
0:000010%a
00000109

NN NRA

void main(void)

long a[107;

lone

int i;

class Sample *p_sam;

while (131
p_sam= Samp | e;
forl i=0; i<10; i++ J{
i = rand();
it <0
io= -0

]
alil = i;

p_sam-r=zort(a);
p_sam->change(a);

p_sam->s0=al0];
p_san->s1=al1];
p_sam->=2=a[2];
p_zam->s3=a[3];
p_sam->sd=al4];
p_sam->=h=al5];
p_sam->s6=al61];
B_sam->=7=al7];
o _sam->=8=a[8];
p_zam->s9=a[9];
® p_sam;

}

woid ahert Cunidd

Figure 6.57 [Editor] Window (PC Breakpoint Setting)

Set the same program counter and stack pointer values (PC = H'00000800 and R15 =

H'00010000) as were set in section 6.8, Setting Registers, in the Debugger Part (again, use the
[Register] window). Click the [Go] button.
When using the MCU with flash memory, specify the end address of the internal RAM for the

stack pointer (SP). The internal RAM area differs depending on the MCU. Refer to the

hardware manual of the MCU used.

If program execution is failed, reset the device and execute again the procedures above.
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After the break in program execution, the results of the measurements are displayed in the [List]
sheet of the [Profile] window.

Function/Variahle F/V | Address Size Tines Datal Data2
i PowerON Reset PC F H'O00000s00 H'oogooozc 1 433 H
Sample: :change (long *) E H'0000Z0BG H'00000042 1 4251
Sample::sort(long *) B H'OO00Z0ZE H'00000088 1 12920
Sample::Sample() E H'O00002000 H'000000ZE 1 589

_ diwvlu E H'00001460 H'o00o00og 1 333
0x00001365 il H'00001365 H'0ogooooo 1 91z
_malloc B H'00001ZES H'0ogooooo 1 1736
_free E H'O0001214 H'o00oo0og 1 372
_rand E H'000011ES H'o00oo0zc 10 3660
operator new(unsigned long) B H'000011584 H'00000064 1 792

_ CALL_INIT F H'00001130 H'000ooozc 1 465

__ INITSCT E H'000010CS H'o00o0000 1 38334
_main E H'000010Z24 H'00000084 1 4755
_sbrk E H'00001000 H'o00o000z24 1 236

Figure 6.59 shows the [Tree] sheet of the [Profile] window.

Figure 6.58 [List] Sheet of the [Profile] Window

Ig...

_PowerOMN_Reset PG H00000200 HO000002C H'00000000 1 433
_INITSCT HO00010GE H'00000000 H'00000000 1 38334
_GALLINIT H00001130 HO000002C H'00000000 1 468

[=l _main HO0001 024 HO000008 4 H'00000000 1 4785
=l Gample:Sampled HO0002000 H'0000002E H'00000000 1 588

=1 operator newlun..  H0O0001184 HO0000064 H'00000000 1 w92
[ _malloc HO0001 2B8 HO00000000 H'00000000 1 1736
Samplezchange(long.. HO00020BG H'00000042 H'00000000 1 428
Samplezsortilone *)  HOO00202E HO0000058 H'00000000 1 12920
_rand HO00011ES HO000002C H'00000000 10 3660
4 ] - [y List }\ Tree)'
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Figure 6.59 [Tree] Sheet of the [Profile] Window
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When [View Profile-Chart] is selected from the popup menu, a chart diagram is shown.

Profile—Chart

Sauple::sortilong *

Figure 6.60 [Profile-Chart] Window

6.22 Download Function to the Flash Memory Area

The emulator enables downloading to the flash memory area. This function requires a program
for writing the flash memory (hereinafter referred to as a write module), a program for erasing the
flash memory (hereinafter referred to as an erase module), and the RAM area for downloading and
executing these modules.

Notes: 1. The write and erase modules must be prepared by the user.
2. This function is not available for the MCU with flash memory.

o Interface with write and erase modules and emulator firmware

The write and erase modules must be branched from the emulator firmware. To branch from

the emulator firmware to the write and erase modules, or to return from the write and erase

module to the emulator firmware, the following conditions must be observed:

— Describe all the write and erase modules with the assembly language.

— Guarantee all the general register values and control register values before and after calling
the write or erase module.

— Return the write or erase module to the calling source after processing.

— The write and erase module must be a Motorola-type file.
The module interface must be as follows to pass correctly the information that is required
for flash memory accessing.
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Table 6.3 Module Interface

Module Name Argument Return Value
Write module R4(L): Write address RO(L): End code
R7(L): Verify option Normal end = 0,
0 = no veriy, Abnormal end = other than 0,

1 = verify Verify error = BT

R5(L): Access size
0x4220 = byte,
0x5720 = word,
0x4C20 = longword

R6(L): Write data

Erase module R4(L): Access size None
0x4220 = byte,
0x5720 = word,
0x4C20 = longword

Note: The (L) means the longword size.

Note: Write module: The write data for the access size is set to the R6 register. When the access
size is word or byte, 0 is set to the upper bits of the R6 register.
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Flash memory download method

For downloading to the flash memory, set the items on the [Loading flash memory] page in the
[Configuration] dialog box, which is opened from [System...], then [Emulator] from the
[Options] menu.

Configuration

32-bit bus width

Figure 6.61 [Loading flash memory] Page

445
RENESAS




High-performance Embedded Workshop User's Manual

Table 6.4 shows the options for the [Loading flash memory] page.

Table 6.4 [Loading flash memory] Page Options

Option

Description

[Loading flash memory]
radio button

[Erasing flash memory]
radio button

[File name] edit box

Sets Enable for flash memory downloading.

When Enable is selected, and [File load] is selected from the [File]
menu for downloading, the write module is always called.

Enable: Download to the flash memory

Disable: Not download to the flash memory

Sets Enable for erasing before the flash memory is written.

When Enable is selected, the erase module is called before calling the
write module.

Enable: Erase the flash memory

Disable: Not erase the flash memory

Sets the file name of the S-type load module including the write and
erase modules. The file that has been set is loaded to the RAM area
before loading to the flash memory.

A maximum of 128 characters can be input for the file name.

[Bus width of flash
memory] list box

Sets the bus width of the flash memory.

[Flash memory erasing
time] edit box*

Sets the TIMEOUT value for erasing the flash memory. Set a larger
value if erasing requires much time; the default time is three minutes.
The radix for the input value is decimal. It becomes hexadecimal by
adding H’.

[Entry point] group box

Sets the calling destination address of the write and erase modules.

[All erasing module address] edit box: Inputs the calling destination
address of the erase module.

[Writing module address] edit box: Inputs the calling destination
address of the write module.

Note: Although the values that can be set are D'1 to D'65535, the TIMEOUT hours may be
extended according to the set value. Therefore, it is recommended to input the minimum
value by considering the erasing time of the flash memory in use.

e Notes on using the flash memory download function

The following are notes on downloading to the flash memory.

— When the flash memory download is enabled, downloading to areas other than the flash

memory area is disabled.

— Downloading is only enabled to the flash memory area. Perform memory write or PC
break only to the RAM area.

— When the flash memory erase is enabled, the [Stop] button cannot stop erasing.

— The area for the write and erase modules must be set in an MMU-disabled space.
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e An example of downloading to the flash memory
The following is an example of downloading to the flash memory manufactured by Intel
Corporation (type number: G28F640J5-150) that has been mounted on Renesas's SH7751 CPU
board (type number: HS7751STCO1H). A sample is provided in the \Fmtool folder in the
installation destination folder. Create a program that suits the user specifications by referring
to this sample.

Table 6.5 Board Specifications

ltem Contents
SDRAM address H'0C000000 to H'OFFFFFFF
Flash memory address H'00000000 to H'01FFFFFF
Bus width of flash memory 32 bits
Operating CPU internal frequency 167 MHz
environment Bus frequency 55.7 MHz
CPU internal module frequency  27.84 MHz
Endian Big endian
Flash memory Shxooxx
(32 Mbytes)
CEO | FPGA cso
CE1,2 —— GND cs2
OFE [ FIA bus buffer RD
| WE [ WEO
D0-D7 [-2L DO-D31
D8-D15[—
po-07 |4 @
D8-D15|—
DO-D7 <L.
D8-D15 [—
D0.D7 | 2481
D8-D15 —

Figure 6.62 Flash Memory Wiring
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Table 6.6 Sample Program Specifications

Item Contents

RAM area to be used H'0C001000 to H'0C0015BF
Write module start address H'0C001100

Erase module start address H'0C001000

e Since the SDRAM is used, the bus controller must be set.

e Set the options on the [Loading flash memory] page in the [Configuration] dialog box as
follows:

Configuration
Gereral Loading tlash memory
Loading flash memory " Dizable i+ Enahble
Erazine flash memory " Disable i+ Enable
File name |G:'lHew?lTDDIS'LF{enesaleebu Browse... I
Buz width of flazh memory |32-bit bus width j
Flash memory erasing time [EE minute
Entry point
Al erasine module address |H'EIOEIEI1 ooo
Writing module address |H'DODD11DD
ITI Cancel

Figure 6.63 [Loading flash memory] Page
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Notes: 1. When the data has already been written in the flash memory, be sure to select [Enable]
for [Erasing flash memory]. If [Disable] is selected, a verify error occurs.

2. When [Erasing flash memory] is selected, it takes about one minute to erase the flash
memory (in this example).

e Select the object for downloading to the flash memory area.

6.23 What Next?
This tutorial has described the major features of the emulator and the use of the HEW.

Sophisticated debugging can be carried out by using the emulation functions that the emulator
offers. This provides for effective investigation of hardware and software problems by accurately
isolating and identifying the conditions under which such problems arise.
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Appendix A Troubleshooting

I have a text file open in the editor but syntactic color-coding is not being displayed.

Ensure that you have named the file (i.e. saved it) and that the “Syntax coloring” check box is
set on the “Editor” tab of the “Options” dialog box, which is launched via [Tools ->
Options...]. HEW checks a file group to which the file’s extension belongs and decides
whether the file is colored. To view the currently defined extensions and their file groups, use
the “File Extensions” dialog box which is launched via [Project -> File Extensions...]. To
view coloring information, select [Tools -> Format] to display the “Color” tab on the
“Format” dialog box. (See the “Syntax Coloring” section in chapter 4, “Using the Editor” of
the HEW Part for details.)

I want to change the settings of a tool but the [Tools->Administration... ] menu option is not
selectable.

[Tools -> Administration...] cannot be selected while a workspace is open. To enter the “Tool
Administration” dialog box, close the current workspace.

I opened a workspace from my PC, and one of my colleagues opened the same workspace
simultaneously from another PC. I changed the settings of the workspace and saved it. My
colleague saved the workspace after me. I opened the workspace again and found that the
settings of the workspace differed from those I had made.

The settings saved last are enforced. Once HEW opens a workspace, it is updated inside the
memory. HEW does not save the settings into a file until a user saves the workspace
intentionally.
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Appendix B Regular Expressions

The HEW editor allows you to include special characters in search strings when performing a find
or replace operation. These characters are listed in table B.1 and are detailed in the following

pages.

Table B.1: Regular Expression Characters

Character Function

? Matches any single character (except a newline)

* Matches any number of occurrences (0 or more) of any character except a
newline

\n Matches a newline character

\t Matches a tab character

[] Matches any one character or range listed within the brackets

\ Overrides any following regular expression character

e Symbol: ?
Meaning:  This character matches any single character, except the newline character.
Example:  t?p matches “top”, “tip” but not “trap”.

e Symbol: *

Meaning:  This character matches any number of occurrences (0 or more) of any character
except a newline. Thus, this character will not match across new lines. The *
character will match as few occurrences as are necessary to make the rest of the
pattern match.

Example 1: t*o matches the “to” of “too”, the “tro” of “trowel” and the “ty 0” of “sporty
orange”
but not “smart
orange” because the * character does not match across a new line.

e Symbol: \n
Meaning:  This character matches the newline character.

\n would be used to search for line endings or in patterns that cross line
boundaries.

Example 1: ;\n
matches every occurrence of a newline following a semicolon
Example 2: ;\nif
searches for a semicolon, a new line and a line beginning with “if”".
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e Symbol: \t
Meaning:  This character matches the tab character.
Example 1: \t8
Finds every occurrence of a tab character followed by an 8.
Example 2: init\t

Finds every occurrence of a tab character following “init”.

e Symbol: [1

Meaning:  This matches any one character or a range of single characters listed within the
brackets. Brackets cannot be nested.

[-] specifies a range of characters e.g. [a-z] or [0-9]. The beginning character in
the range must have a lower ASCII value than the ending character of the range.

[~] matches a single character if it is not any one of the characters between
[~ and ]. This pattern also matches newline characters, unless the newline
character is included within the brackets.

Example 1: [AEIOU]

Finds every uppercase vowel.
Example 2: [<>?]

Finds a literal <, >, or ?.
Example 3: [A-Za-z0-9_]

Matches an upper or lowercase letter, a digit or an underscore.
Example 4: [~0-9]

Matches any character except a digit.
Example 5: [ \t\n]

Matches a space, a tab or newline.
Example 6: [\]]

Matches a literal ] if ] is placed after \.

e Symbol: \

Meaning:  This is the regular expression override character. If the character following the
backslash is a regular expression character, it is treated as a normal character. The
backslash is ignored if it is followed by a normal (non-regular expression)
character.

Example 1: \*
Searches for every occurrence of an asterisk.
Example 2: \\

Searches for every occurrence of a backslash.
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Appendix C Placeholders

This appendix describes how to use the placeholders, a feature provided by several of the HEW
components.

C1 What is a Placeholder?

A placeholder is a special string, inserted into text, which is replaced at some subsequent time for
the actual value. For example, one of the HEW placeholders is $(FULLFILE) which represents a
file with a full path. Suppose that you have an editor in c:\myedit\myeditor.exe, which can take the
file to edit as a parameter. When invoking the editor the following shortcut could be made, e.g.:

c:\myedit\myeditor.exe c:\files\filel.c

if you wanted to open FILE1.C from the directory c:\files. However, what happens if you want the
HEW to open any file through this editor? The problem is that the command above is specific to
“c:\files\file1.c”. What we want to be able to do is to tell the HEW to use the editor specified but
to open the file that you have chosen at that time. To do this, you can replace the specific name of
the file with a general placeholder, i.e.:

c:\myedit\myeditor.exe $(FULLFILE)

Now whenever the HEW launches the editor with a file, it knows that it has to replace
$(FULLFILE) with the file you have selected.

C.2 Inserting a Placeholder

Placeholders can only be entered into three specific edit fields within the HEW (figures C.1, C.2
and C.3). There are four ways a placeholder can be entered:

In the first example, place the insertion cursor at the point you would like to insert the placeholder
and then select the required placeholder from the pop-up menu to the right of the edit field.

File:
c:hprojectsmyprojecthouputhfile 7. aut | 3 |

Figure C.1 Placeholder Pop-up Menu
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In the second example, select the required placeholder other than “Custom directory” from the
combo box and specify a sub-directory relative to the directory shown by the placeholder. If you
select “Custom directory”, specify an absolute directory path in the “Sub-Directory” field.

FBelative to :

IEonfiguratinn directaony j

Sub-Directary :

Figure C.2 Placeholder Combo Box and Sub-Directory Field

In the third example, place the insertion cursor at the point you would like to insert the
placeholder, select the required placeholder from the combo box and then click the “Insert
button.

”

Placeholder:

Configuration directory j Inzert |

Figure C.3 Placeholder Combo Box

In the fourth example, type the placeholder into the field directly. Ensure that you type the
placeholder name in uppercase and that it is preceded by $( and followed by ), i.e.

This is correct:
$(FILEDIR)

These are incorrect:
$(Filedir)

$( FILEDIR )
$FILEDIR
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C3 Available Placeholders
Table C.1 lists the placeholders and their meanings.

Table C.1: Placeholders

Placeholder Meaning

$(FULLFILE) Filename (including full path)

$(FILEDIR) File directory

$(FILENAME) Filename (excluding path and including extension)
$(FILELEAF) Filename (excluding path and extension)

$(EXTENSION)

File extension

$(WORKSPDIR)

Workspace directory

$(WORKSPNAME)

Workspace name

$(PROJDIR) Project directory

$(PROJECTNAME) Project name

$(CONFIGDIR) Configuration directory

$(CONFIGNAME) Configuration name

$(HEWDIR) HEW installation directory

$(TCINSTALL) Toolchain install directory (on option dialog)
$(TOOLDIR) Tool installation directory (on Tools Administration)
$(TEMPDIR) Temp directory

$(WINDIR) Windows® directory

$(WINSYSDIR) Windows® system directory

$(EXEDIR) Command directory

$(USERNAME)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
$(PASSWORD)

(

(

(

User login (version control)

User password (version control)

$(VCDIR) “Virtual” version control directory
$(COMMENT) Comment (version control)
$(LINE) Line number of an error/warning
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For example, the placeholders will be expanded as shown in table C.2.

Table C.2: Placeholder Expansions (Example)

Placeholder Expanded placeholder (example)
$(FULLFILE) c:\new\workspace\project\file.src
$(FILEDIR) c:\hew\workspace\project

$(FILENAME)
$(FILELEAF)
$(EXTENSION)

file.src
file

src

$(WORKSPDIR)

c:\hew\workspace

$(WORKSPNAME) workspace

$(PROJDIR) c:\hew\workspace\project
$(PROJECTNAME) project

$(CONFIGDIR) c:\hew\workspace\project\debug
$(CONFIGNAME) debug

$(HEWDIR) c:\hew

$(TCINSTALL) c:\hew\toolchains\Hitachi\sh\511
$(TOOLDIR) c:\hew\toolchains\Hitachi\sh\511
$(TEMPDIR) c:\Temp

$(WINDIR) c:\Windows

$(WINSYSDIR) c:\Windows\System

$(EXEDIR) vi\ve\win32

$(USERNAME) JHARK

$(PASSWORD) 214436

$(VCDIR) “c:\project” is mapped to “x:\vc\project”
$(COMMENT) “Please Enter Comment” dialog is invoked
$(LINE) 12

In table C.2, we are assuming that

e afile path is “c:\hew\workspace\project\file.src”.

e a workspace named “workspace” is located at “c:\hew\workspace”.

e aproject named “project” is located at “‘c:\hew\workspace\project”.

e aconfiguration named “debug” has a configuration directory located at
“c:\hew\workspace\project\debug”.

o HEW.EXE is installed in “c:\hew”.
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e a * HRF file of a toolchain (i.e. compiler, assembler, linker) is located at
“c:\hew\toolchain\Hitachi\sh\511”. This is referred to as $(TCINSTALL) on the option setting
dialogs of the [Options] menu and as $(TOOLDIR) on the “Tools Administration” dialog.

e the Windows® operating system is installed in “c:\\Windows” and the Windows® system
directory is “c:\Windows\System”.

e aversion control executable path is “v:\vc\win32\ss.exe”, a user name and its password to
login the version control system are “JHARK” and “214436” respectively, $(COMMENT) is
specified in a command line to the version control executable, and “c:\project” is mapped to
“x:\vc\project” on the “Projects” tab of the “Version Control Setup” dialog, which is invoked
via [Tools->Version Control->Configure...].

e an error of compiler or assembler occurred at line 12.

Note: Not all of the placeholders are relevant in every field. For example, the $(LINE)
placeholder has no meaning when specifying a dependent files location. S(USERNAME),
$(PASSWORD), $(VCDIR), and $(COMMENT) placeholders are acceptable only in
version control. If you enter a placeholder into an edit field where it is not acceptable, you
might be informed.

C4 Placeholder Tips

Placeholders are there to allow you to create flexible paths to the various files used by the system.

e [f there is a placeholder pop-up menu (ﬂ) next to an edit field into which you are about to
enter a path or file, you should consider how you can use a placeholder to make that path or
file definition flexible.

o If you use several configurations, then the $(CONFIGDIR) placeholder is very useful to ensure
that files can be written to and from the current configuration’s directory.

e Wherever possible, use a placeholder. They can always be removed or added later so don’t be
afraid to experiment.
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Appendix D 1/0O File Format

HEW formats the [IO] window based on information it finds in an I/O Register definition file.
When you select a debugging platform, HEW will look for a “<device>.10" file corresponding to
the selected device and load it if it exists. This file is a formatted text file that describes the /O
modules and the address and size of their registers. You can edit this file, with a text editor, to add
support for memory mapped registers or peripherals you may have specific to your application
(e.g. registers in an ASIC device mapped into the microcomputer's address space).

The following describes two formats of the “<device>.10” file that supports or not the bit field.

D.1 File Format (Bit Field Not Supported)

Each module name must be defined in the [Modules] definition section and the numbering of each
module must be sequential. Each module corresponds to a register definition section and within
the section each entry defines an I/O register.

The [BaseAddress] definition is for devices where the location of I/O registers moves in the
address space depending on the CPU mode. In this case, the [BaseAddress] value is the base
address of the 1/0 registers in one specific mode and the addresses used in the register definitions
are the address locations of the registers in the same mode. When the I/O register file is actually
used, the [BaseAddress] value is subtracted from the defined register address and the resultant
offset added to the relevant base address for the selected mode.

The [Register] definition entry is entered in the format <name> = <address> [<size>
[<absolute>]].

1. <name> register name to be displayed.
2. <address> address of the register.
3. <size> which may be B, W or L for byte, word, or longword (default is byte).

4. <absolute> which can be set to A if the register is at an absolute address. This is
only relevant if the I/O area address range moves about on the CPU in different
modes. In this case, if a register is defined as absolute the base address offset
calculation is not performed and the specified address is used directly.

Comment lines are allowed and must start with a ;" character.
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An example is shown below.

Comment Example:

; H85/2655 Series 1/0 Register Definitions File
[ [Modules]
BaseAddress=0
Module Module1=Power_Down_Mode_Registers
definition Module2=DMA_Channel_Common
Module3=DMA_Channel_0

Module42=Bus_Controller
Module43=System_Control
Module44=Interrupt_Controller

[ [DMA_Channel_Common]
DMAWER=0x{fff00 B A
DMATCR=0xffff01 B A
DMACROA=0xffff02 B A
DMACROB=0xffff03 B A
DMACR1A=0xffff04 B A
DMACR1B=0xffff05 B A
DMABCRH=0x{fff06 B A
DMABCRL=0Xffff07 B A

Register
definition

[DMA_Channel_0]
MAROAH=0xfffee0 W A
MAROAL=0xfffee2 W A
IOAROA=0xfffee4 W A
ETCROA=0xfffee6 W A
MAROBH=0xfffee8 W A
MAROBL=0xfffeea W A

Register name IOAROB=0xfffeec W A

ETCROB=0xfffeee W A

Address |

Size

Absolute address flag
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D.2 File Format (Bit Field Supported)

Each module name must be defined in the [Modules] definition section and the numbering of each
module must be sequential. Each module corresponds to a register definition section and within
the section each entry defines an I/O register.

The user must define “FileVersion=2" at the start of the section. It means that this I/O register file
is described with the version that supports the bit field.

The [BaseAddress] definition is for devices where the location of I/0O registers moves in the
address space depending on the CPU mode. In this case, the [BaseAddress] value is the base
address of the I/O registers in one specific mode and the addresses used in the register definitions
are the address locations of the registers in the same mode. When the /0 register file is actually
used, the [BaseAddress] value is subtracted from the defined register address and the resultant
offset added to the relevant base address for the selected mode.

Each module has a section that defines the registers forming it along with an optional dependency.
The dependency is checked to see if the module is enabled or not. Each register name must be
defined in the section and the numbering of each register must be sequential. The dependency is
entered in the section as dep=<reg> <bit> <value>.

1. <reg> is the register id of the dependency.
2. <bit> is the bit position within the register.
3. <value> is the value that the bit must be for the module to be enabled.

The [Register] definition entry is entered in the format id=<name> <address> [<size>
[<absolute>[<format>[<bitfields>]]]].

1. <name> register name to be displayed.
2. <address> address of the register.
3. <size> which may be B, W or L for byte, word, or longword (default is byte).

4. <absolute> which can be set to A if the register is at an absolute address. This is
only relevant if the I/O area address range moves about on the CPU in different
modes. In this case, if a register is defined as absolute the base address offset
calculation is not performed and the specified address is used directly.

5. <format> format for register output. Valid values are H for Hexadecimal, D for
decimal, and B for binary.
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6. <bitfields> section defining the bits within the register.
Bitfield sections define the bits within a register each entry is of the type bit<no>=<name>.
1. <no> is the bit number.
2. <name> is a symbolic name of the bit.

Comment lines are allowed and must start with a ;" character.

An example is shown below.
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Comment

Module
definition

Register name

Example:

; H8S/2655 Series 1/0 Register Definitions File
[Modules]

FileVersion=2

BaseAddress=0
Module1=Power_Down_Mode_Registers
Module2=DMA_Channel_Common
Module3=DMA_Channel_0

Module42=Bus_Controller
Module43=System_Control
Module44=Interrupt_Controller

[DMA_Channel_Common]
reg0=regDMAWER
reg1=regDMATCR
reg2=regDMACROA
reg3=regDMACROB
reg4=regDMACR1A
reg5=regDMACR1B
reg6=regDMABCRH
reg7=regDMABCRL
dep=regMSTPCRH 7 0

Bit

-

Value

Register

definition

Register name

[regDMAWER]
id=DMAWER Oxffff00 B A H dmawer_bitfields

Address

|

Size

Absolute address flag

Format

Bit field
[dmawer_bitfields]
Bit-field bit3=WE1B
definition bit2=WE1A
bit1=WEOB
bitO=WEOA
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Appendix E  Symbol File Format
To decode the symbol file correctly, the file must be formatted as a Pentica-B file:
1. The file must be a plain ASCII text file.
2. The file must start with the word “BEGIN™.

3. Each symbol must be on a separate line with the value first, in hexadecimal
terminated by an “H”, followed by a space then the symbol text.

4. The file must end with the word “END”.
Example:

BEG N

11FAH Synbol _nane_1
11FCH Synbol _nane_2
11FEH Synbol _nane_3
1200H Synbol _nane_4
END
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Table F.1 shows GUI menus.

Table F.1 GUI Menus

Appendix F Menus

Toolbar
Menu Option Shortcut Button Remarks
View Disassembly Ctrl+D Opens the [Disassembly]
window.
Command Line Ctrl + L Opens the [Command Line]
;
window.
Workspace Alt + K Slp')qzr;sw t.he [Workspace]
Output Alt+U Opens the [Output] window.
CPU  Registers Ctrl + R Opens the [Register] window.
Memory... Ctrl + M Opens the [Memory] window.
10 Ctrl + 1 Opens the [I0] window.
Status Ctrl+ U Opens the [Status] window.
Cache Shift + Opens the [Cache] window.
Ctrl + C
TLB Shift + Opens the [TLB] window.
Ctrl + X
Sym-  Labels Shift + - Opens the [Labels] window.
bol Ctrl + A
Watch Ctrl + W Opens the [Watch] window.
Locals Shift + Opens the [Locals] window.
Ctrl + W
Code  Eventpoints Ctrl+ E Opens the [Event] window.
M|
Trace Ctl+T Opens the [Trace] window.
Stack Trace Ctrl + K Opens the [Stack Trace]
window.
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Table F.1 GUI Menus (cont)

Menu Option

Shortcut

Toolbar
Button

Remarks

View Gra-
(cont) phic

Image...

Shift +
Ctrl+ G

L]

Opens the [Image] window.

Waveform...

Shift +
Ctrl + V

Opens the [Waveform] window.

Per- Performance
form-  Analysis
ance

Shift +
Ctrl+ P

Opens the [Performance
Analysis] window.

Profile

Shift +
Ctrl+ F

Opens the [Profile] window.

Options Debug Sessions...

Opens the [Debug Sessions]
dialog box to list, add, or remove
the debug session.

Debug Settings...

Radix Hexadecimal

Iz

Opens the [Debug Settings]
dialog box to set the debugging
conditions or download modules.

Uses a hexadecimal for
displaying a radix in which the
numerical values will be
displayed and entered by default.

Decimal

—_
_

Uses a decimal for displaying a
radix in which the numerical
values will be displayed and
entered by default.

Octal

Uses an octal for displaying a
radix in which the numerical
values will be displayed and
entered by default.

Binary

H

Uses a binary for displaying a
radix in which the numerical
values will be displayed and
entered by default.

Emu-
lator

System...

e

Opens the [Configuration] dialog
box allowing the user to modify
the debugging platform settings.
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Table F.1 GUI Menus (cont)

Menu Option

Shortcut

Toolbar
Button

Remarks

Debug Reset CPU

Resets the target hardware and
sets the PC to the reset vector
address.

Go

F5

Starts executing the user
program at the current PC.

Reset Go

Shift + F5

Resets the target microcomputer
and executes the user program
from the reset vector address.

Go To Cursor

Set PC To Cursor

Starts executing the user
program at the current PC until
the PC reaches the address
indicated by the current text
cursor position.

Sets the PC to the address at
the row of the text cursor.

Run...

Launches the [Run Program]
dialog box allowing the user to
enter the PC or PC breakpoint
during executing the user
program.

Step In

F11

Executes a block of user
program before breaking.

Step Over

F10

Executes a block of user
program before breaking. If a
subroutine call is reached, then
the subroutine will not be
entered.

Step Out

Shift +
F11

-

Executes the user program to
reach the end of the current
function.

Step...

Launches the [Step Program]
dialog box allowing the user to
modify the settings for stepping.
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Table F.1 GUI Menus (cont)

Menu Option

Shortcut

Toolbar
Button

Remarks

Debug Step Auto
(cont) Mode

Assembly

Steps only one source line when
the [Editor] window is active.
When the [Disassembly] window
is active, stepping is executed in
a unit of assembly instructions.

Executes stepping in a unit of
assembly instructions.

Source

Steps only one source line.

Halt Program

Esc

Stops the execution of the user
program.

Initialize Disconnects the debugging
platform and connects it again.
Disconnect Disconnects the debugging

platform.

Download Modules

Downloads the object program.

Unload Modules

Unloads the object program.

Memory  Search...

Searches for the specified value
from the specified memory area.

Copy...

Copies the specified memory
area to the specified address.

Compare...

Fill...

Refresh

Compares the specified two
memory areas.

Fills the specified value in the
specified memory area.

Forces a manual update of the
contents of all the [Memory]
windows open.

Configure Overlay...

Selects the target section group
when the overlay function is
used.
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Appendix G Command-Line Functions

The emulator supports the commands that can be used in the command-line window.

For details, refer to the online help.
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Appendix H Notes on HEW

Note on Moving Source File Position after Creating Load Module

When the source file is moved after creating the load module, the [Open] dialog box may be
displayed to specify the source file during the debugging of the created load module. Select
the corresponding source file and click the [Open] button.

Source-Level Execution
— Source file

Do not display source files that do not correspond to the load module in the program
window. For a file having the same name as the source file that corresponds to the load
module, only its addresses are displayed in the program window. The file cannot be
operated in the program window.

— Step
Even standard C libraries are executed. To return to a higher-level function, enter Step
Out. In a for statement or a while statement, executing a single step does not move
execution to the next line. To move to the next line, execute two steps.

Operation During Accessing Files

Do not perform other operations during downloading the load module or saving in the [Verify
Memory], [Save Memory], or [Trace] window because this will not allow correct file
accessing to be performed.

Watch
— Local variables at optimization

Depending on the generated object code, local variables in a C source file that is compiled
with the optimization option enabled will not be displayed correctly. Check the generated
object code by displaying the [Disassembly] window.

If the allocation area of the specified local variable does not exist, displays as follows.

Example: The variable name is asc.
asc =7 - target error 2010 (Xxxx)

— Variable name specification

When a name other than a variable name, such as a symbol name or function name, is
specified, no data is displayed.

Example: The function name is main.

main =
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5. Line Assembly
— Input radix

Regardless of the Radix setting, the default for line assembly input is decimal. Specify H’
or Ox as the radix for a hexadecimal input.

6. Command Line Interface
— Batch file

To display the message “Not currently available” while executing a batch file, enter the
sleep command. Adjust the sleep time length which differs according to the operating
environment.

Example: To display “Not currently available” during memory_fill
execution:

sleep d’3000
memory_fill O ffff 0

— File specification by commands

The current directory may be altered by file specifications in commands. It is
recommended to use absolute paths are recommended to be used to specify the files in a
command file so that the current directory alteration is not affected.

Example: FILE_LOAD C:\\Hew2\\Tools\\Renesas\\DebugComp\\Platform\\E10A
\Tutorial\\Tutorial\Debug_SHxxxx_E10A_SYSTEM\\tutorial.abs

7. Memory Save During User Program Execution

Do not execute memory save or verifying during user program execution.

8. Load of Motorola S-type Files
This HEW does not support Motorola S-type files with only the CR code (H'OD) at the end of
each record. Load Motorola S-type files with the CR and LF codes (H'0D0OA) at the end of
each record.

9. Note on [Register] Window Operation During Program Execution

The register value cannot be changed in the [Register] window during program execution.
Even if the changed value is displayed, the register contents are not changed actually.
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Break Functions
— BREAKPOINT cancellation

When the contents of the BREAKPOINT address is modified during user program
execution, the following message is displayed when the user program stops.

BREAKPOINT IS DELETED A=XxXXXXXXX

If the above message is displayed, cancel all BREAKPOINT settings with the [Delete All]
or [Disable] button in the [Event] window.

Number of BREAKPOINT and [Stop At] Settings in the [Run...] Menu

The maximum number of BREAKPOINTS and [Stop At] settings allowed in the [Run...] menu
is 255. Therefore, when 255 BREAKPOINTS are set, specification by [Stop At] in the [Run...]
menu becomes invalid. Use the BREAKPOINTS and [Stop At] in the [Run...] menu with 255
or less total settings.

Note on RUN-TIME Display
The execution time of the user program displayed in the [Status] window is not a correct value
since the timer in the host computer has been used.

. Note on Displaying Timeout error

If Timeout error is displayed, the emulator cannot communicate with the target
microcomputer. Turn off the emulator and the user system and connect the emulator again by
using the HEW.

Note on Using the [Run Program] Dialog Box

When [Run...] is selected from the [Debug] menu to specify the stop address, there is the

following note:

— When the breakpoint that has been set as Disable is specified as the stop address, note that
the breakpoint becomes Enable when the user program stops.

. Memory Access during User Program Execution

When a memory is accessed from the memory window, etc. during user program execution,
the user program is resumed after it has stopped in the E1I0A emulator to access the memory.
Therefore, realtime emulation cannot be performed.

The stopping time of the user program is as follows:

Environment:
Host computer: 800 MHz (Pentium® IIT)
SH7710: 66.67 MHz (system clock frequency)

When a one-byte memory is read from the command-line window, the stopping time will be
about 32 ms.
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16. Support of Double Float Format
In the following memory operations, the double float format is not supported:

— [Fill Memory] dialog box

— [Search Memory] dialog box

— MEMORY_FILL command
The [Format] specification in the [Copy Memory] dialog box is ignored. Memory is
copied in a byte unit.

17. BREAKPOINT Setting for SLEEP Instruction

When a break is set for the SLEEP instruction, use the Break Condition not the
BREAKPOINT.

18. Note on Session Save in the [Configuration] Dialog Box
The following settings are not saved as a session:
— JTAG clock in the [General] page
— Loading flash memory in the [Loading flash memory] page

19. Scrolling Window During User Program Execution

Do not scroll the [Memory] and [Disassembly] windows by dragging the scroll box during
user program execution. This generates many memory reads causing the user program to stop
execution until the memory reads have been completed.

20. Memory Test Function

This product does not support the memory test function, which is used by selecting [Test...]
from the [Memory] menu.
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