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Notice

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

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

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

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

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

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

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

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial robots.
“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.
“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose adirect threat to human life.
Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physica injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

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

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

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

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

owned subsidiaries.

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




To al our customers

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

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

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

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

Keep safety first in your circuit designs!

1

Renesas Technology Corporation puts the maximum effort into making semiconductor products better and more reliable, but
there is always the possibility that trouble may occur with them. Trouble with semiconductors may lead to persond 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 materia or (iii) prevention against any malfunction or
mishap.

Notes regarding these materias

1

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

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

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

Theinformation described here may contain technical inaccuracies or typographical errors.

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

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

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

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

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

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

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

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

1

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

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

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However, contact Hitachi’s
sales office before using the product in an application that demands especially high quality and reliability or where its
failure or malfunction may directly threaten human life or cause risk of bodily injury, such as aerospace, aeronautics,
nuclear power, combustion control, transportation, traffic, safety equipment or medical equipment for life support.
Design your application so that the product is used within the ranges guaranteed by Hitachi particularly for maximum
rating, operating supply voltage range, heat radiation characteristics, installation conditions and other characteristics.
Hitachi bears no responsibility for failure or damage when used beyond the guaranteed ranges. Even within the
guaranteed ranges, consider normally foreseeable failure rates or failure modes in semiconductor devices and employ
systemic measures such as fail-safes, so that the equipment incorporating Hitachi product does not cause bodily injury,
fire or other consequential damage due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

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

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







Trademarks

Microsoft, MS-DOS, Windows, Windows NT 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.
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Introduction

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

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

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

Version control support.

The Hitachi 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



About This Manual

This manual describes the HEW system. This manual is composed of two parts. HEW part describes information on the
basic “look and feel” of the HEW and customizing the HEW environment and detail the build. Simulator/Debugger part
describes Debugger functions of the Hitachi Embedded Workshop.

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.

DocumentConventions
This manual uses the following typographic conventions:

Table 1 Typographic Canventions

Corvertion M eanig
[Menu>Menu Ogpbn] Bold text with ‘->’ is used to indicate menuoptions
(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.
(The *how to” symbol) It indicates that the text to its immediate right is describing “how to”
do something.
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1. Overview

This chapter describes the fundamental concepts of the Hitachi 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 Hitachi 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.

WORKSPACE

Figure 1.1: Workspaces, Projectsand Files

Workspaces alow 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 isbuilt al 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.

E_'g'sdemo - Hitachi Embedded Workshop - [rezetprg.c]

<7 File Edit “iew Project Options Build Tool: Window Help _|ﬂ 5[
SR NI == — | e —
EENE e o e e || = 2 [ e e =

=
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=23 C source fie ~ _CALL_INIT(}: #+ Remove the comment when you use
s _INIT_IOQLIBEC(): <« Tee SIM I-0
#  errno=0; #7 Remove the comment when you use
< srand(l):; <7 Remove the comment when vou use
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e v  HardwareSetupf): /7 T=e Hardware Setup
=23 Dependencies set_cr(SE_Init):
sbikh )
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Projects I Mavigation ) | .

x|

)

Build /, Debug A Find in Files ) Version Control J
Ready |Readwite  [14/88 |21 [INS 4

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).

121 TheTitle Bar

Thetitle 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 AL T+F4).

122 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 afile then the file menu is where
you will find the right menu option, if you wanted to set-up atool 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
isworth taking afew moments to familiarize yourself with the options that each menu provides.
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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
Togele Bookmark Glear All Bookmarks

mas®

Figure 1.3: Bookmarks Toolbar

Toeele Breakpoint Command Line
Enable/Disable Breakpoint
View Dizazzembly
| Raldix

08z

Figure 1.4: Debug Toolbar

Fezet GPU Step Over
Go to Gursor Step Out
Reset Go Set PG to Gursor
Step Halt

mmmmﬁ(mwl

Figure 1.5: Debug Run Toolbar

Mew File Print Find Toegle Bookmark
Cpen File Cut Find in File
opy Match Braces
Ihzert Template

| Palste

Save File
\ Save il
| |
O

EHF S s MR 0To

Figure 1.6: Editor Toolbar

Find in Files Find Next
| Search String Fmd | Find Previous

%lﬁﬂlﬁﬁ|

Figure 1.7: Search Toolbar
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Figure 1.8: Standard Toolbar
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Figure 1.9: Templates Toolbar
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Figure 1.10: Version Control Toolbar

When the Standard toolbar or atoolbar 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 isdocked and figure 1.11 (ii) shows the Standard toolbar when it isfloating.

Hda o=

" S (oo A mE

Figure 1.11: Standard Toolbar, Docked and Floating

2 Todock the menu bar or atoolbar:

1. Double-click on thetitle bar of afloating menu bar or toolbar.

or:

2. Drag thetitle bar of afloating 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.

2 Tofloat the menu bar or atoolbar:

1. Double-click on the control bar of adocked menu bar or toolbar.

or:

2. Drag the control bar of adocked 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 islaunched only hasasingle pane. Thisisthe “Projects’ tab. If aworkspaceis
opened then the workspace window displays two default tabs. The “Projects’ tab shows the current workspace, projects
6
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and files (figure 1.12). You can quickly open any project file or dependent file by double clicking on its corre sponding
icon.

E@ demao
El@ Projectl
Ea Project Files
; - clsre
- - main.c
- sh_hwefe.o
sh_intw.sre
Ea Dependencies
[E] filelh
(2] fileZh

Mavigation tab

Projects tab —4———

| =) Projects l =_| Mavigation I

Figure 1.12: Workspace Window Projects Tab

The “Navigation” tab provides jumps to various textual constructs within your project’ sfiles. 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.

4] | r
B Projects | ] Navigation l_

Figure 1.13: Workspace Window Navigation Tab

2 Toalow 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 amenu 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 afloating “Workspace” window.
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Z]projects I “_1 Navigation |

sh_intw.sre
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Figure 1.14: Workspace Window, Docked and Floating

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

|
|

Figure 1.15: Control Bar of Docking Window

2 Todock 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 afloating window.
or:
2. Drag thetitle bar of afloating 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.
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2 Tofloat 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 waysto float the window.

1. Double-click on the control bar of a docking window.
or:
2. Drag the control bar of adocked 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 islocated 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 Todisplay the “Workspace” window or the “Output” window:
Select [View->Workspace] or [View->Output], respectively.

1.25 The Editor Window

The editor window iswhere you will work with the files of your project. The HEW alows 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.

3 —
IEl S =
i FILE isbrk.c #/
4 DATE tThu, Aug 16, 2001 £
F4  DESCRIPTION :Prozram of =shrk i
/4 CPU TYPE TEHTO20 #e
L #f
i* Thiz file is generated by Hitachi Project Generator (Wer.2.1). *§
# #
i/ i/

finclude <stddef.h>
Tinclude <stdia.h>
finclude “shrk.h”

extern char #_slptr:
extern void srand{unsizned int): e

static union

long  dummy J#% Dummy for 4-byte boundary #
char heap[HEAPSIZE]: /# Declaration of the area nanazed  #/
i by sbrk #/
theap_area 3
static char #brk=(char #)&heap_area;/% End address of area assizned L
i ;=
<l »

=fle resetprgcl--:’}' dbsctc < shrkc I

Figure 1.16: Editor Window

The editor window can be customized viathe “Format Views’ dialog box, which can be invoked viathe [T ools->For mat
Views...] menu option. Thisdialog 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 aternative in the “Options’ dialog box, which can be

9
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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.

L=l

4[>, Build 4 Debug A Find in Files 4, Version Contral £

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 displaysthe results of thelast “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 usefind in files, refer to chapter 4, “Using
the Editor”.

The “Version Control” tab displays the results of version control actions. The tab isonly displayed if aversion control
system isin use. For further details on version control, refer to chapter 7, “Version Control”.

1.2.7 The Status Bar

The status bar displaysinformation asto the current state of the HEW. Figure 1.18 shows the seven sections of the status
bar.

Displays HEUY stats messages.
play Y Fead only stats Line nurmber . Colurmn number.

Insertion hode.

Ready |Read-'write 214 L [INS . | 4
| |

Caps lock. Mum lock

Figure 1.18: StatusBar
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1.3 The HelpSystem

The help menu is the rightmost menu on the HEW menu bar. It contains the menu o p@omntents’ 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).

jﬂ
Cortext sensitive help button

Cancel buthen

Figure 1.19: Help Button

When thisis 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 pressthe F1 key.
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14 Launding the HEW

To run the HEW, open théStart’ menu of Window®, select “Program¥, select “Hitach i Embedded Work shdpand
then select th e shortcut of th€Hitachi Embe dded W orkshop 2By default, the“Welcome!” dialog box shown in figure
1.20 will be displayed.

Welcomel EE
— Options:
.‘ (¥ Cieate a new project workspace:
Cancel |
" Open a recent project workspace: Administration. . |
é IE:\Hew\demo\demD.hws j
=

% " Browse to another project workspace

Figure 1.20: Welcome! Dialog

To create anew workspace, select “ Create a new project workspace”, and click “OK”. To open one of recent project
workspaces, select “ Open arecent project workspace”, select aworkspace 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 filelist. This
list appears on the file menu. To open aworkspace by specifying aworkspace file (HWSfile), select “ Browse to another
project workspace”, and click “OK”. To register atool to or unregister atool 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.

15 Exiting the HEW

The HEW can be exited by selecting [File->Exit], pressing AL T+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 aworkspace is open then
the same workspace closedown procedure is followed as described in the previous section.

16 Component System Overview

The HEW alows the user to extend the HEW functionality by adding additional componentsto the system. Thisis
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 tool bars 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 seein this manual. For instance if the
debugger component is not installed you will not have the “Debug” menu in the HEW main window.
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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,
“Adv anced Build Featurés

2.1 The Build Rocess

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.

B suo B

r/’ COMPILER

Source Files

!

i

ASSEMBLER

Assembler

Source Files

L» LINKER Object
Files
Library
Files ‘
Load
Module

Figure 2.1: Typical Build Process

In the example shown in figure 2.1 the compiler isthe 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 sourcefiles are assembled in turn. During the linker phase al 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.
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2.2 Projed Files

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

1)

|
LI

NS

Add Project Files

Remove Project Files

Project
Debug: ON . ) _1
Optimize: OFF Set Compiler Options
List File: YES c
Source Files
Debug: OFF —
Optimize: OFF Set Assembler Options
List File: YES Assembler
Source Files
Debug: ON i i
Silent  YES Set Linker options -
Map File: YES Library

Files

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

Before you can build your application you must first inform the Hitachi Embedded W orkshop, which files it, is composed
of.

2 Toadd afilesto aproject:

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 thefilg(s), that you want to add and then click “Add”.

15
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There are a number of other ways to add new files to the proj ect. These are described below:

Clicking ri ght button on an open file in the editor window displays a pop-up menu option (figure 2.4). If the file is
alread y in the project then tHeAdd File to Project menu option is disabled. Selecting th¢Add File to Project then
adds the file to the curre nt project.

Build File “dbscte”

Cut Citrl+3
Copy Ctrl+G
Paste Ctrl+\f

fdd| File T Braject

Find.. Cirl+F
Find In Files... F4
Replace Ctrl+H
Gioto Line Ctrl+G
Match Braces Citrl+M
Book marks 3
Templateg 3
Toeele Breakpoint F2

Efiatile/Disatile Breaknmint @trlsFD

Figure 2.4: Editor Window Pop-up Menu

* IntheHEW itisalso possibleto “Drag and Drop” files from Windows Explorer onto the workspace window. These
fileswill be automatically added to the project and are displayed in the folder in which they were dragged to.

Note: If you add afileto 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 thisfile. When thisfile 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 asiif 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).
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2.2.2 Removing Files from a Pwject

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

2 Toremove filesfrom aproject:

1. Select [Project->RemoveFiles...], 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).

Cpen dbzcte

5% Build dbscte

Hitachi SuperH RISC engine Standard Toolchain..

Add Files.. INS

Remove Files..

Exclude Build dbsctc

(o o]t VGE

(o Bemaye fratm WES
5 Get from YEE

g‘ whech out fram Vs
2 whech i o VEE
@ (et WEE status

Configure YWiew..

| v Allow Dockine
Hide

Properties

Figure 2.5: Projects Tab Pop-up Menu

Remove Project Files

K E
Project files:
] ' " Cancel |
initzct.c [ezhhewhdemohdemo]
intprg. src [c:shewhdemo’demna] Remove |
resetprg. src [erhhewt demohdemo] —
shrk.c [ezhhewhdemohdemo]
stacksct sic [z Shewtdemaotdemo] Remave Al |
vecttbl.src [erhhewt demohdemo]

< | L

Figure 2.6: Remove Project Files Dialog
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2. Select the file or files which you want to remove from th'®r oject files’ list.
3. Click the“Remove” button to remove the selected files or clickRemove All’ to remove all project files.
4. Click “OK” to remove the files from the project.

2 Toremove 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. Pressthe DEL key. Thefileswill be removed.
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2.2.3 Excluding a Pwoject File from Build
A file in a proj ect can be individually excluded from build on a configura tion by configuration basis.

2 Toexcludeafilein aproject from build:
1. Push the right mouse button on afile, 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 ared cross
will be put on thefile’sicon, and the file will be excluded from build.

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

2 Toinclude afile which has been excluded from build:
1. Push the right mouse button on afile, 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 ared crosswill be
removed from the file sicon, and the file will be included in build.

23 File Extensions and File Groups

The HEW can identify 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 bein the “C sourcefile’ group and be used
asinput to the compiler phase (figure 2.1, Typical Build Process). Additionally, the HEW alows 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 treatsit in the same way asa.srcfile.

File extensions and file groups can be viewed and modified viathe “File Extensions’ dialog (figure 2.7). Thisisinvoked
by selecting [Project->File Extensions...]. Thisdialog displays al of the extensions and file groups, which are defined
within the current workspace.

Extension | Group - Ok I

D *.abs Absalute file
*.inc Aszzambly include file Cancel |
*lis Assembly list file
. Add..
*.sre A=zembly source file

#h C header file Remove |
[Ep*ist G list file b
¥ G zource file Opern with... |

*hpp G4+ header file
*lpp G+ list file

1= C++ source file

D*_cpu CPU infarmation file

Ei o Furandad aczambbe coorea ﬁ|.=| _ILI
1 3

Figure 2.7: File Extensions Dialog
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The “File Extension$’ 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.

HY L]

.SRC .ASM .MAR .LIB LPF

Assembler source files C source files Library files

Figure 2.8: File Extensionsand Groups

When creating a new extension you should consider whether the extension belongs to a group, which is aready defined, or
whether you need to create anew file group. If you are adding a completely new type of file then you will want to create a
new file group. This processis described below.
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2 Tocreate anew file extension in anew file group:
1. Select [Project->File Extensions...] from the menu bar. The “File Extensions’ dialog will be displayed (figure 2.7).

2.
3.

6.

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. Thedrop 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 thisstageit is possible to change the associated application. There are four available choicesin the “ Open”
with drop list. These are listed below:
»  Editor
* None
*  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 noneis selected then the open operation is disabled when the open file function is attempted. Selecting
“Other” alows you to configure an another tool for the open file operation. See " To associate an application with
afilegroup” 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 thisfile extension as defined in Windows Explorer.

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

— File extension:
* I :I Cancel |

—File group:

" Extension belongs to an existing group:

[apsolute file

L

¢ Extension belongs to a new group:

—Associated application:
Open “ Absolute fila™ with:
Windows default j

Tt

BE e

I

Figure 2.9: Add File Extension Dialog (New Group)
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If you want to create a n ew 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 Tocreate anew file extension in an existing file group:

1.
2.
3.

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

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

— File extension:
% |asm -
Cancel |

—File group:

" Extension belongs to an existing group:

If’-\sse mhbly source file j

¢ Extension belongs to a new group:

—Associated application:

Open * Assembly source file”

Figure 2.10: Add File Extension Dialog (Existing Group)

In addition to opening afile with the editor, the “File Extensions’ dialog allows you to associate any application with any
file group so that when you double click on afilein the “Projects’ tab of the “Workspace” then the appropriate application
islaunched with the file. Figure 2.11 shows the association between aword processor and the extension .DOC.
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Extension | Giroup ‘I Ok I
E CH list file

Texd editor —-@ *.opp G+t zouree file CGancel |
D*.cpu CPU information file

Wiord processor —-E]?*_doc Documents 2.
*.exp Expanded assembly source file Bemove |
Librarian A@*.Iib Library file =
[E=1=1 Library list file Open with..
*.sct Library section list file
*.map Linkage map file
*.fsy Linkage symbol file
Mo appliation H +obj Object fil

Sl Pranrnoacsad M cnurne fila i
d i

Figure 2.11: File Groups and Applications

2 To associate an application with afile 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).

Modify File Ex

Group:

Linkage map file

Cancel |

—Associated application:

Dpen “Linkage map file™ with:

Mane j

T
Other

Windows default

Figure 2.12: Modify File Extension Dialog

3. Select “None” to remove any association, select “Editor” to open thistype 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 anew application. The “Add Application” dialog will be displayed (figure 2.13).
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Add Application [ 7]
Mame:
I Cancel |

Command [excluding parameters]:

I Ll Browsze. . |

Parameters:

! il

Initial directary:

I Ll Browsze. . |

Figure 2.13: Add Application Dialog

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 parametersthat are required to open afilein the “ Parameters’ field. Be sure to
use the $(FUL LFILE) 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. Thisdialog is the
same asthe “Add Application” dialog described above except that the “Name” field isread 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 th'©ptions’ menu. The contents of this menu d epend 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 referri ng to one of the tools.

2 To set optionsfor abuild 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 allowsyou 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 pressF1.

26
RENESAS



25 Build Configurations

The HEW alows you to store al of your build optionsinto a build configuration (figure 2.14). This means that you can
“freeze” all of the options and give them aname. Later on, you can select that configuration and al of the options for all of
the build phases will be restored. These build configurations also allow the user to specify debugger settings for abuild
configuration. This means that each configuration can be targeted at a different end platform. (See Simulator/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 thefiles 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

dialogsto set them again.
"Default” "MyDebug" "MyOptimized"
Configuration Configuration Configuration
Debug: ON Debug: ON Debug: OFF
Optimize: OFF Optimize: OFF Optimize: ON
List File: YES | H List File: NO | [ List File: NO | [
C
Source Files
| Debug: OFF Debug: ON Debug: OFF
Optimize: OFF Optimize: OFF Optimize: ON
List File: YES | M List File: NO | M List File: NO | M
Assembler
Source Files
C:\MyProject\Default C:\MyProject\MyDebug C:\MyProject\MyOptimized

Figure 2.14: Configurationsand 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.

3EE

Figure 2.15: Toolbar Selection
or:

1. Select [Options->Build Configurations...]. Thiswill invoke the “Build Configurations’ Dialog (figure 2.16).

Build Configurations K E3
Build configurations: 0K
Debug
Release Cancel

Eemuve

1

Current 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.
25.2 Adding and Deleting Configurations

Y ou can add anew configuration by copying settings from another configuration or delete a configuration. These three
tasks are described below.

2 Toadd anew 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).
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Add Configuration E

Caonfiguration name: IM}'EUHHQ
Cancel
Based on configuration: IDebug j —I

Canfiguration directary: c:hewhdemohdematMyCanfig

Figure 2.17: Add Configuration Dialog

3. Enter the new configuration name into the “Configuration name” field. Asyou 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 Toremove aconfiguration:
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 Roject

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

2.6.1 Building a Poject

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 abuild:
Select [Build->Build] or click the build toolbar button () or press F7 or click the right 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 al of the new object files produced.

2 Topeformabuild al:

Select [Build->Build All], or click the build all toolbar button (&), 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 al will terminate if any of the project files produce errors.

26.2 Building Individual Files
The Hitachi Embedded Workshop lets you build project filesindividually.

2 Tobuild anindividual 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 (£%) or press CTRL+F7 or click the right mouse
button on afileicon in the “Projects’ tab of the “Workspace” window and select [Build <file>] from the pop-up
menu.
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2.6.3 Stoppinga Build
The Hitachi Embedded Workshop allows you to halt the build process.

2 Tostop abuild:

1. Select [Build->Stop Build] or click the stop build toolbar button (2%). The build will be stop after the current file

has been built.
2. Wait until the message “Build Finished” appearsin the “Output” window before continuing.
2 Toforcibly 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.

264 Building Multiple Projects
The Hitachi Embedded Workshop lets you build multiple projects and configurations at once.

2 To build multiple projects:

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

2. Thebuild 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 al 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 youwant to build all the projects which you choose, you click the build all button.

5. Resultsfrom the build are displayed in the build window in the same way as the normal build process.

Build Multiple E

[ Thewtest] -Debug -
[ Thewtest] -Release

[ hewtest2-Debug Build Al

[ Thewtest2-Release
[ Thewtest3-Debug
C | |
[ Thewtest3-Release anee
[ Thewtestd-Debug
[ Thewtestd-Release
[ Thewtesti-Debug

[ Thewtesti-Release -
| | 3

Figure 2.18: Build Multiple Dialog

265 The Output Window

When atool 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 islocated. To quickly locate a specific bug, double click on a given error/warning to invoke the current editor.
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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 Toview or hide extrainformation 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 boxesin the “ Show” group asfollows. “Command line” controls whether the command lineis

shown as each tool is executed. “Environment” controls whether the environment is shown as each tool is executed.
“Initia directory” controls whether the current directory is shown as each tool is executed.

Options K E3
Biuild |Editor | wiorkspace | Confirmation |

— Errors and warnings:

[~ Stop buid if the no. of erors excesd:

[~ Stop build if the no. of warmings exceed:

o
B

— Showe:
[" Command line
[" Enyironment

[ Initial directony

ar. 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 filesin a project are checked for
dependencies. Once complete, the project window will display an up-to-date list with al the project file dependencies.

2 To update aproject’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.

Initially, the dependencies for all files are contained within the “ Dependencies’ folder (figure 2.20.i).
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2.8 Configuring the Workspac¥Vindow

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 Eah 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).

L E@ dema o E@ demao
E@ Prajectl E@ Projectl
Ea Praject Files i cl.zro
cl.sra mair.s
main. filelh
shrk.o fileZh
sh_hwetzo shrk.c
3 sh_intw.sre sh_bwecfe.c
Dependencies sh_intw.sro
filzlh
file2h
3 Projects l “=_| Mavigation I Z]Projects l “=_| Maviyation I

Figure 2.20: Dependencies under Each File
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2.8.2 Show Standard Libray 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@ dema & E@ dema
E@ Projectl E@ Projectl
Ea Praoject Files Ea Praject Files

cllsre cllsre
main.c main.c
sbrk.c sbrk.c
sh_hwefgc sh_hwefgc
sh_intv.arc 3 sh_intw.arc
Ea Dependencies
stddefh
stdioh

@ijects | =1 havigation | @ijects | =1 Mavigation |

Figure2.21: Standard Library Includes
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2.8.3

Show File Patls

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).
B cbhewhdematdema. s
=-IF Projectl
23 Project Files
C:\Hewhdemodhdernohcl, sro
C:\Hewhdemohdemohmnain.c
C:\Hewhdemohdemnohsbrk. o
C:\Hewdemohdernohsh_hwcfg.c
C:\Hewhdemohdemohsh_inty. sic
3l Projects l = | Mavigation I
Figure 2.22: File Paths Shown
29 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
isthe one which build actions and debug operations can be performed on. It is possible to change the builder or debugger
options for the project. An active project is displayed in bold.

2 To set aproject asthe current project:

1
2.
or:
1

2.10

Select the project from the “Projects’ tab of the “Workspace” window.
Click the right mouse button to display the pop-up menu and select the [Set as Current Project] option.

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

Inserting a Project into a Workspace

When aworkspace is created, it contains only one project but, after it is created, you can insert new or existing projects
into aworkspace.

2 Toinsert anew project into aworkspace:

1

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

2. Setthe“New Project” option.
3.
4. Enter the name of the new workspace into the “Name” field. This can be up to 32 charactersin length and contain

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

letters, numbers and the underscore character. Asyou 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 al of the available project types (e.g. application, library etc.). Select the type of
project that you want to create from thislist.

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

Insert Project EHE

Izt

& Cancel |
' Existing project:
Browse,. |

Figure 2.23: Insert Project Dialog
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2 Toinsert an existing project into a workspace:
1. Select [Project->Insert Project...]. The “Insert Project” dialog will be displayed.
2. Setthe“Existing Project” option.
3. Enter thefull 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.

211  Specifying Dependencies between Projects

The projects within aworkspace can be dependent upon one another so that when one project is built, al its dependent
projects are built first. Thisis useful if another project uses one of the othersin the workspace. For example, imagine that
aworkspace contains two projects. The first project isalibrary that isincluded 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. Thiswould then allow thelibrary 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. Thismeansthat 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 projectsin 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.

Dependent Projects EHE
I main_project j

Cancel |
Dependent projects:

i

Figure 2.24: Dependent Projectsdialog
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2.12 Removing a Boject froma Workspace

2 Toremove aproject from aworkspace:
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. Pressthe DEL key.

Note: You cannot remove the current project from the workspace.
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2.13 Relative projects paths in the workspace

In the Hitachi 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 Hitachi Embedded Workshop.

2 To change aprojectsrelative 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 Propeities HE

I ame: demo.c

Location: C:\Hewhdemohdemahdemo.c

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

™ Project relative file path

Figure 2.25: Properties Dialog

39
RENESAS




40

RENESAS



3.  Advanced Build Features

This chapter explains the more advanced build concepts.

3.1 The Build Process Revisit ed

Chapter 2, “Build Ba sic¥ 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 Hitachi 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.

BEGIN E

—_— PHASE 1 —>

Phase 1 Input Files ‘ Phase 1 Output Files
E— PHASE 2 —>

Phase 2 Input Files ‘ Phase 2 Output Files

) PHASE 3 —> |

Phase 3 Output Files

Phase 3 Input Files

[ PHASE X —> |

Phase X Input Files ’ Phase X Output Files

Figure 3.1: Build Process

The Hitachi Embedded Workshop provides the ability to change this build process viaits “Build Phases’ dialog, which
can be, accessed viathe [Options->Build Phases...] (figure 3.2). On the left-hand side are the phases that are defined in
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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.

Build Phases [ x|
Build Order | Build File Order | File Mappings |

Build phase arder:

(w]5SH CAC++ Library Generator dd
(w]5SH CAC++ Compiler -
(w]5SH Azzembler Tmifi
[w] OptLinker

Femove
fdEveldn

f e o

P | I _,I Impaoit...

L B

Ok | Cancel |

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.

Mew Build Phase - Step 1 of 4 EE

‘what type of phase waould you like to add ?

' Create a new custom phase:

£ S| arm existing spstem phase:

System Phase I "ersion I

% Baeh | Mest = | 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.

New Build Phase - Step 2 of 4 HE
)
YWhat twpe of phaze would you like to create?

¥ Multiple phase:

The command is applied to each file in a file group.
An example of this tlype of tool iz a compiler or assembler.

Select input file group:

" Single phase:

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

< Back | Hext » | 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 thislist entry displaysthe dialog
in figure 3.3c.

Select Groups

[ JAzzembly source file
[ 1Birary file

[T header fil J Cancel

if

[1C list file

v source file

[ 1C++ header file
|:|C++ list file

|:|CF'U |nfc-rmat|on file:

[ |Expanded azsembly source file -
[l | | 3 |

Figure 3.3c: Modify multipleinput file groups

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

New Build Phase - Step 3 of 4
)

Phase name:

IMyPhase

LCommand [excluding paraneters):

Ic:\tnols‘\mytool. exe|

Default options:

|$[FULLFILE]

Initial directon:

|$[CDNFIGDIH]

Ll Browse. . |
2
Ll Browse. . |

< Back |

Mest = |

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 EHE
N

Does the command require any environment variables to be set?

If 0, enter them inta the list below:

EMY=1024

it |
Hemove |

KN il

[~ Read Output On Fly

< Back | Finish | Cancel |

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

To add anew 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 “Vaue” 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’ fieldsand then click “OK” to add the
modified variable to the list. To remove environment variables select the variable that you want to remove from thelist
and then click the “Remove” button.

Environment ¥ariable K E3
" arigble:
= OK
[t I
Cancel |

" alue:

. . b - | Plaseholder
Ic.'\dos,c.'\m_l,lh:-ols,c.\wmdows,c.'\temp [ 2 I -

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. Thiswill
display the tool output as each line of output happens. If thisoption is set to off then the HEW will store al output, which
is being displayed by the tool, and display it in the output window when the tool has finished its operation. Thiscanbea
problem when the tool is running an operation that might take many minutes, asit 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 toolslocking 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).
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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 t
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.

he

COMPILE

}

ASSEMBLE

}

<=

ﬁll‘

LINK

etl

Figure 3.5: Typical Build Process

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

RENESAS

47




3.3.1 Build Phase Order

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 [ x|
Build Order | Build File Order | File Mappings |

Build phase arder:

2]

(w]5SH CAC++ Library Generator Add... |
(w]5SH CAC++ Compiler -

wISH dssembler Ll |

B

fdEveldn |

f e o |

P | I _,I Impaoit... |

Ok | Cancel |

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

2 Toremove aphase:
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 Tomoveaphase
1. Select the phase that you would like to move.
2. Click the*Move Up” or “Move Down” button.
2 Toimport aphase:
1. Click theimport button. A diaog is displayed which allows the user to browse to an existing project to import a
custom phase from.
2. Choose the location of the project you wish to import a custom phase from. Once selected adialog is displayed
which lists the custom phases in the imported project.
3. Selecting a phase name and then clicking properties displays the custom phase details. Thisallowsyou to decide
whether the phase does the functionality you require.
4. Onceyou 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 acustom 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. Setthe“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 phaseif any of the input files don't exist.

Modify MyPhase [ 2] x|

LCommand | Enviranment |

Caommand [excluding parameters]:
IC:\tooIs\mytonI.eHe [ 2 | Browse. . |

Initial directary:

[${CONFIGDIR) | Browse. |

[ Don't check for input filefs] existence befare executing

[™ Bead Output On Fly

Ok I Cancel

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. Usethe“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.

Modify MyPhasze HE
Commatd Envilonmentl
Environment settings:
PATH=c:\dosz: ooz
SHOWALL=FALSE
EMY=1024 D
Hemzve |
0K | Cancel |

Figure 3.8: Modify Phase Dialog Environment Tab
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3.3.2 Build File Phase O rder

If you were to select a C source file from the “Workspace” window and then activate [Build->Build File] (or press @)
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 FE
Build Order  Build File Order | File M appings |
Eile group: Phase order:
Assembly zounce fils v Connpiler

1

" MyPhaze
C++ zource file

‘- ®

Figure 3.9: Build Phases Dialog Build File Order Tab

Thelist displaysall 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.

Entriesin 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 asinput then this phase will be
automatically added to the list of phases to execute when abuild 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.

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 sel ected was a multiple or single phase (according to
the selection of phase type in figure 3.3b).
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Phasel... Options 2lx|

IDebug j Optians | Dutput Files | Dependent Files
EI@ hewtest - LComrmand:
£ C saurce file Ip:'\_hew-files\Dos&windows executables\CMDLINE.EXE
hewtest.c
-- initsct.c Options:
- intpra.c
= FULLFILE
shirk.c § )
-- wectthl.c
[ Default Options
B-[E hewtest]
Bl hewtest2
= hewtest3
Ea C saurce file Placeholder:
-- hewtestd o .
initsct | IFlIe path + name j &I

intpra.c

: -- shirk.c =
1 } ]

(] I Cancel |

Figure 3.10: Custom Options Dialog

Thedialog in figure 3.10 is a custom phase options dialog. The implementation of which is slightly different depending
on whether you are using amultiple or single shot phase. On the left-hand side isthe project and filelist. Itispossibleto
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 optionstabs. Thisiswhere 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 islisted along with a special entry named “Multiple configurations...”. If you
select multiple configurations then adialog is displayed which allows you to select more than one configuration. This
method is used throughout HEW for modifying multiple configurations at once.

341 Options Tab

The “Options” tab (figure 3.11) allowsyou 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 adetailed description of placeholders see appendix C, “Placeholders’.
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Optionz |Elut|:|ut Filzs | Dependent Files

Caommand:
IE:\H e T oolchainstHitachibSHYS10MBIM AL b exe

Dptiong:
-sub=$[CONFIGDIRMbuildlib. zub

Placeholder:

Configuration directary j Insert :lf_ 1|‘2|5'; Eggﬂkg:;er

ak. I Canhcel |

Figure 3.11: Custom Options Options Tab

34.2 Output FilesTab

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 aless recent date than the input file.
If s0, the phase will be executed for that file (i.e. 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 regardiess.
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Options  Output Files | Dependent Files I

| il
ar. I Cancel

Figure 3.12: Custom Options Output Files Tab

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

Placeholder popup menu

#idd Output File : i S

LI Browse... | 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 “Modify..."”. 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 Toremove 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
s0, 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.

Dptionsl Output Files  Dependent Files |

i§ Add...

$

HICOMFIGDIR]YFile?. oby .
${CONFIGDIR)\FileS.obi Modiy... |
c\Hewvwark zptProjecthDebughFile1. obj

cA\Hewwork zpiProjecthDebughFile2. obj FRemove |

c\HewWwork zpProjectsDebughFile3.obj
c\Hewvwark zpt\ProjecthDebughFiled. obj

Figure 3.14: Dependent Files Tab in Custom Options
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2 To add adependent file:

1. Click“Add...”. The“Add Dependent File” dialog will be invoked (figure 3.15).
2. Enter thefile path or browseto it using the “Browse...” button.
3. Click “OK” to add this output file to the list.

#dd Dependent File

Placeholder popup menu

LI Browse... | Cancel |

2 To modify adependent file:

Figure 3.15: Add Dependent File Dialog

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 Toremove adependent 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 Phazes

EHE

Build Order | Build File Order ~ File Mappings |
Intermmediate file mappings for build:

Source | D estination | File Group | Add...

Azzembler Linker Object file

Carnpiler Link.er Object file adifi., |

Hemowve |
Ok 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 Toadd afile mapping:

1. Click “Add..."”. The “Define File Mapping” dialog will beinvoked (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.

[SUNE I S I

Define File Mapping

File group:
| Object fle

i,

Cancel

[~
Source phase;
[~

Ihssembler

Destination phase:

Figure 3.17: Define File Mapping Dialog

2 To modify afile mapping:
1. Select the mapping to be modified.
2. Click “Modify..."” button. The “Define File Mapping” dialog will be invoked (figure 3.17).
3. Modify the options as necessary.
4. Click “OK” to commit the changes.
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3.6 Controllirg the Build

By default, the Hitachi 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 |Edit0r I Workspacel Eonfilmationl

— Errorz and warnings:

[~ Stop buid if the no. of enors exceed:

I I
[v Stop buid if the no. of warmings exceed: I 10

— Show:

[~ Command line
[~ Environment

[ Initial directany

aK 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 errorsare
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.

Note: Irrespective of what these controls are set to, the build will always halt if afatal 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 L ogging 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
thelog file into the “ Path” field or browse to it graphically by clicking the “Browse...” button.
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Cuztomize

4w ORESPDIR w0 RESPNAME L log |_

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 EHE
Toalchain name: Hitachi SuperH RISC engine
Current wersior: B.0A Eare] |
Available versions: IE; i

| AiErmation |

T oolchain build phazes:

Build phase I Wersion I
OptLinker .04
SH Aszzembler 5.0B
SH C/C++ Compiler B0
SH C/C++ Library Generator 1.00

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 atool information dialog (figure 3.21) will show you
the information of the tool. Click the “Close” button to close the dialog.

SH C/C++ Compiler Information

Imfarmatiar:

SuperH RISC engine C/C++ Compiler Wer. 7.0 ;I
Copyright [C] 1992, 2001 Hitachi,Ltd. Hitachi Software Engineering Co. Ltd.
Licensed Material of Hitachi Ltd. Hitachi Software Engineering Co. Ltd|

Figure 3.21: Toolchain Information Dialog
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3.9 Using an External Debugger

The Hitachi 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 Environm &yin this manual).

The “Debugger” tab of the “Customize” dialog (figure 3.22) is where the Hitachi Debugging Interface 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 2 1]

Toolbarsl Enmmandsl Menu I Placeholders Debugger | Log I Help I

V¥ Usze extemal debugger

HOI location 4.0 or greater]:

IE:\Hew\HDIE'\SIM\SH\Hdi.er:e Ll Browize,.. |

Session file:
|$[EEINFIGDIF!]'\$[F'F|EIJEETNAME].hds Ll Browse... |

Download module:

|$[EEINFIGDIF!]'\$[F'F|EIJEETNAME].abs LI Browse. . |

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 datais the session file. Thistells HDI which session to load when it islaunched. Finally, the location of the
download module is required. This allowsthe HEW to automatically switch to HDI when the download module changes
after abuild.
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Click the “Launch External Debugger” toolbar button to invoke HDI with the specified session file:

After abuild, 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. Thisis
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 amakefile:

1. Ensurethat 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 M akefile].
4

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 cument configuration in the curently active project OK I

" For all configurations in the cumently active project Caneel |

= For all corfigurations and all prajects in the cument workspace

Figure 3.23: Generate makefile Dialog

The HEW will create a subdirectory “make” within the current workspace directory and then generate the makefileinto 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 amakefile:
1. Open acommand window and change to the “make” directory where the makefile was generated.
2. Execute HMAKE. Its command lineisHMAKE.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 afull, 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 Hitachi 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:

Click on it if it is visible.

Press CTRLATAB to cycle through the windows one after another.

Select the window by name from the “Window” menu.

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.

rZ

S 1=
<% FILE ‘db=ct o

<% DATE cThu, Aug 16, 2001

<% DESCRIPTION :Setting of B.E Section

% CPUT TYFE CSHPD20

%

<% Thiz file iz generated by Hitachi Froject Generator (Ver.2.1).
S

#pragma section $DSEC
=ztatic const struct {

char *rom_=: s% Start addressz of the initialized data =e
char *romn_s: <% End address of the initialized data sect
char #ram_=: <% Start addres= of the initialized data =e
IDTEL[ 1= { -
»
regetprg.c <0F dbscte |22 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:

[Window->Cascade]

Arrange all open windows so that they overlap, with the top left of each window visible.

[Window->Tile Horizontally]

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

[Window->Tile Vertically]

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

[Window->Arrange Icons]

Line up all minimized windows at the bottom of the editor window.

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

421 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.

422 Editor Toolbar Buttons

] New File

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

= Open File

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

= SaveFile

Saves the active source file.

i SaveAll Files

Saves dl of thefilesin the editor.
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=] 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 afile with a paste operation).

Copy

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

i) Paste

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

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

Gy Find in Files

To search severd files for atext 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.

i1 Match Braces

The match braces button highlights text between braces of type{ }, [ ] and (). Thisis particularly useful when attempting
to find out the structure of C/C++ code blocks which are opened with { and closed with }. To useit, 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 beinvoked. Select atemplate name and then click OK. For further information on templates, refer to the “ Templates’
section later in this chapter.

mm| Toggle Bookmark

The Hitachi Embedded Workshop editor provides standard bookmark capabilities. To set abookmark, select the lineto
mark and click this button (agreen mark will then appear in the blank on the |eft 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

iy Find in Files

To search several files for atext 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 afind 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

m) Toggle Bookmarks

Sets abookmark 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.

fﬂ] Previous Bookmark

Jumps to the previous bookmark in the current file from the current line.
gf1  Clear All Bookmarks

Clears al bookmarksin the current file.

425 Templates Toolbar Buttons

‘I’ DefineTemplate

Specify template text for subsequent insertion.
T Insert Template

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

4.3.1 Creatinga NewFil e

2 To create anew editing window:
Select [File->New] or click the new file toolbar button ([1) or press CTRL+N.

The window will be given an arbitrary name by default. Y ou can provide anew name when you save thefile.

432 Saving aFile

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 () or press CTRL+S.

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

4. If thefile has been saved before, then the file will be updated (no dialog box will be displayed).
2 To savethe 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->SaveAs...].

3. Afilesavedialog box will be displayed. Enter afilename, specify adirectory and then click OK to create the file
with the name given, in the directory specified.
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433 Savi ngal 1 Files

2 To save the contents of every open editor window:

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

2. If any of the files has not been saved before, afile save dialog box will be displayed. Enter afilename, 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 Toopenafile

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

2. Anopen filedialog box will be displayed. Use the directory browser (on the right) to navigate to the directory in
which thefile you want to open islocated. Use the “Files of type” combo box to select the type of file you want to
open (or setitto“All Files (*.*)" to see every filein adirectory).

3. Onceyou have located thefile select it and click “Open”.

The Hitachi 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 Toopen arecently used file:
Select the [File->Recent Files] menu option and from this sub-menu select the desired file.

You can also open afile viathe “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> isthe name of the file selected).
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4.3.5 Clos ingFil es

2 Tocloseindividual files select one of the following methods:
O Double click on the editor window’ s system menu (located at the top left of each window when not maximized).
O 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.
0 Ensure that the window that you want to closeis the active window and then press CTRL +F4.
O Ensure that the window that you want to closeis the active window and then select
[File->Close].
O Click on the close button (located at the top right of each window when not maximized).
2 Tocloseal windows at once:
Select [Window->Close All].
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4.4 Editing a File

The Hitachi 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.

Table4.1 Basic Editing Operations
Operation E ffect Action
Cut Rerov es highli ghted text andpla ces it on theCli ck the cut toolb ar button
Windows® cl ipboar d Sde ct[Edit->Cut]
Sde ct[Cut] - lo cal menu
PressCTRL+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
clipboard into the active 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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4.5

Searching and Navigating thr ough Files

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

4.5.1

Fi nding Text

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

Find [ 7]

Find what: |string =] Find Nest |
[~ Match whole word only Direction——————— Cahicel |

™ Match case C Up
@« Down

[ Regular expression

9.

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.

. 1f you would like to search for character string as awhole 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” meansthat the
search will be performed from the insertion cursor towards the bottom of the file. Selecting “Up” meansthat the
search will be performed from the insertion cursor towards the top of thefile.
Click the “Find Next” button to begin the search. Click “Cancel” to stop the find action.

The Hitachi Embedded Workshop editor also alows you to search for a string across many files.
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4.5.2 Finding Text in Mulfple Files

2 Tosearch 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 (Egly). The “Find in Files” dialog box will be displayed (figure 4.3).

Find In Files | 7] %]
Find: [MyStruct =l

C |
In filzzftypes: |".c;".cp|:-;“.e:-tp;".fs_l,l;".h;".hpp;“.inc;".lis;".lpj il
Directomy Ic:'\hew'\demo\demo j Browsze.. |

™ Match case ¥ Search sub directories

[ Regular expressions

453

Figure 4.3: Find in Files Dialog

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.
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 acomma (e.g. *.c,*.h).
Enter the directory in which you would like to search filesinto the “Directory” field. Alternatively you may browse
to the desired directory graphically if you click the “Browse...” button.
If you would like to search the directory specified and al 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.
If you would like to search for character string as awhole 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.
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.
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.

Replacing Text

Replacing text issimilar 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 Toreplacetextin afile:

1
2.
3.
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Ensure that the window, whose contents you want to replace, is the active window.

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

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

fed 3
Find what: |3tring LI Eind Mext I
Replace with: Inumeric ;I Replace |

[~ Match whale ward anly Replace In—————— Replace Al |

[~ Match caze " Selection

[~ Reeular expression i Yihale file ﬂl
= All open files

454

Figure 4.4: Replace Dialog

. 1f you would like to search for character string as awhole 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.
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 isreplaced. If you select “wholefile”, the
whole filesare replaced. If you select all open files, all filesthat are currently open in the editor have the replace
operation carried out on them.

Jumping to a Specified Line

2 Tojumptoalineinafile:

1.
2.

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

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

Enter into the dialog box the number of the line that you want to go to, and then click “OK".

Theinsertion cursor will be placed at the start of the line number specified.

Line nurber |1
] I Cancel |

4.6

Figure 4.5: Goto Dialog

Bookmarks

When working with many largefiles at atime, it can become difficult to locate specific lines or areas of interest.
Bookmarks enable you to specify linesthat you want to jump back to at a subsequent time. One example of itsuseisin 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 thefileis closed.
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P To set abookmark:

1
2.

3.

Place the insertion cursor on the line to mark.

Select [Edit->Bookmarks->T oggle Bookmark], press CTRL +F2, select [Bookmarks

->Toggle Bookmark] from the local menu or click the toggle bookmark toolbar button (4 ).

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

2 Toremove abookmark:

74

1.
2.

Place the insertion cursor on the marked line.

Select [Edit->Bookmarks->T oggle Bookmark], press CTRL +F2, select [Bookmarks
->Toggle Bookmark] from the local menu or click the toggle bookmark toolbar button (4 ).
The mark will be removed and the line will return to normal text.
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2 Tojump to the next bookmark in afile:
1. Ensurethat 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 ( ﬁ ).
2 Tojump to the previous bookmark in afile:
1. Ensurethat the insertion cursor is somewhere within the file to be searched.
2. Select [Edit->Bookmarks->Previous Bookmark], press SHIFT+F2 or select [Bookmar ks->Previous
Bookmark] from the local menu or click the previous bookmark toolbar button ( iﬁ ).
2 Toremoveal bookmarksin afile:
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 ( ] ).

4.7 Printing aFile

2 Toprint afile
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 Hitachi 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 EHE
I argin:

Lt [E Aot [0 |
Top: ID— Bottarm: Ig—

@ lnch Ol mm

Header:

Footer:

|
ok I Cancel |

i
N

Figure 4.6: Page Setup Dialog

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

2. 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 pageisto be
printed.

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

2 Tochangetab 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

Euild ~ Editor |Wolkspace| Eonfirmationl

— Spacing:
[}

¥ Enable auto indentation

Tab size: I 4

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

[ Use extemal editar:

[ e, |

Ok I Cancel

Figure 4.7: Options Dialog Editor Tab

When aTAB key is pressed in the editor atab character is usually stored in the file. However, sometimesit is preferable
to store spacesinstead. The representation of tab characters can be controlled viathe “Options’ dialog.

2 Touse spacesastabs:
1. Select [Tools->Options...]. The “Options’ dialog will be displayed. Select the “Editor” tab (figure 4.7).
2. Setthe“Use spacesastabs’ check box as appropriate.
3. Click “OK” for the tab setting specified to take effect.

483 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 awindow). 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. Thefirst (i) shows the effect of pressing return when the auto indentation featureis
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
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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;
int y=10; int y=10;
Y=o =0
int z=20; int z=20;
i) Auto Indentation Disabled ii) Auto Indentation Enabled

Figure 4.8: Effect of Auto Indentation

2 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 Hitachi 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 awindow:

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 Toremove 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 Hitachi 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.

Format Views [ 7]

= EE] Source

[ Al

[ Selected Test
< Test

23 Assembly include file
(23 Assembly list file

L3 Assembly source file Fant

3 C header file Iﬁ
33 Clistile Cower ]
23 C source file

[C3 C++ header file

(2 T list file

L3 T+ source file |1E| jv
(L3 Expanded aszembly :
(23 Hexfils

(23 Library information fle
(27 Linkage map file
B[ Linkage symbal file | HEW Sample Text

K [
S el | i ok | Cancel

| »

Faont |

Figure 4.10: Format Views Dialog Font Tab

411  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 afile 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.
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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).
Select the “Colour” tab.
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 thefile typein 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 H

Category Title: 0k I
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 thefile type (e.g. C source file) and correct keyword group (e.g. identifier or pre-processor).

3. Select the“Keywords® tab (figure 4.12).

Format Views EHE
- [F] Source B Eolourl Font  Keywords |Eomments|
A Al
23 Aszembly include file
23 Aszembly list file . break
2 Assembly source file case J
23 C header file continue
(23 Clist file detault ﬂl
=23 € source file SEE
[ Comments for
[ Contral goto
[ Declaration if
Y Operstor rs?-:i:rcnh
@ PreProcessar while
-2 C++ header file
B[] G list file
H-[Z] C++ source file
#-[Z] Expanded azsembly :
23 Hex file = HEW Sample Text
KN 2
st | Modiy | Remove | ok Cancel

Figure 4.12: Format Views Dialog Keywords Tab
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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

Keyword:
I Cancel |

Figure 4.13: Add Keyword Dialog

When you create anew file, syntax coloring will not be active as anew 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 aname, which has one of the above extensions.

2 Todisable/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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4.12  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 Hitachi 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 Todefineatemplate:

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

2. Click “Add”. A dialogisdisplayed 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 thedesired text into the “ Template text” text area. Y ou can copy text from another editor window and then

pasteit into thisdialog using CTRL+V.

5. Enter thefollowing keywords to insert specia information when the template is inserted:
Menu Entry Placehol der Replaced With

Time $(TIME) Current time

DateasDMY $(DATE_DMY) Current date, in dd/mm/yy form

Dateas MDY $(DATE_MDY) Current date, in mm/dd/yy form

Dateas 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 thefile

Filename $(FILE) Name and full path of thefile

Project Name $(PROINAME) Current project name

Workspace Name $(WORKSPNAME) Workspace name

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 isto be placed after the template has been inserted. If

thisis not specified then the insertion cursor will be placed after the last character in the template (asin anormal

paste operation).
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Define Template [ 7]

| = ¥
|

Cancel

Eemuve

Figure 4.14: Define Template Dialog

4122 Deleting a Template

2 Todeeteatemplate:

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 (“IF*). The dialog shown in figure 4.14
will be displayed.

2. Usethe 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” savesthe template changes and dismisses the dialog.

4123 Insertinga Template

2 Toinsert atemplate:

1. Select atemplatein the toolbar, then click the insert template toolbar button (I ), select [Edit-> Templates-
>Insert Template...] or select [Templates-> Insert Template...] from 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 Hitachi
Embedded Workshop editor provides amatch brace feature which highlights text between braces of type{ }, () and [ ].

2 Tofind amatching brace:
1. Either highlight the open brace to match from or place the cursor beforeit.

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 entirefile, place the cursor at its start and then repeatedly invoke the match brace operation.
The editor will successively highlight each pair of bracesin 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.

- =0l
#tinclude <no_float.h> ﬂ‘
#tinclude <stdio.h>

#include <math.h>

#tinclude <stdlib.h>

void main{void);

void sort{long *a);

void change{long =a);

extern void srand{unsigned int);

0x00000alc void main{void)
0=00000al6
long a[18], min, max;
long j;
int i;
0x00000a18 srand(1);

0=00000220 ol printf ("t Data Input HiH\N™);

0x00000a2c for{ i=0; i<1e; i+ ){

0=00000a2e j = rand();

0x00000a36 if(j < 8)¢

0=00000a38 i =-i;

0=00000a3a afi] = i;

000000244 printf("a[%d]=%1ld\n",i,a[i]};
H

0=00000a62 sort{a);

0z00000a66 printf("=x* Sorting results sxx\n"};

0=00000a72 for{ i=08; i{18; i++ ){

0=00000a74 printfF("a[%d]=%1ld\n",i,a[i]);
¥, -
min _ arm1.

KN oz

Figure 4.15: Editor columns

2 Toswitch off acolumnin al sourcefiles:
1. 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 ischecked it is enabled if the check box is
gray this means that in some files the column is enabled and in other filesit is not.
5. Click “OK” for the new column settings to take effect.

2 To switch off acolumn in one source files:
1. Right click on the editor window, which you wish to remove a column from, and the editor pop-up is displayed.

2. 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 atick next to itsname. Clicking the entry will toggle whether the columnis
displayed or not.
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Global Editor Column States x|

[w|Cowerage
[w| E ditor

[w]Source Address Cancel |
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Figure 4.16: Global column state Dialog
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5. Tools Administration

You control the components, which can be used by the Hitachi 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 2lx|

Registered components: oK I
Caomponent | erzion &
=23 Toolchains &l
§{ SuperH RISC engine Standard Toolch... "
=23 System Tools ﬂl
- Hitachi Mapview 1.0 Unregister |
Hitachi H Series Librarian Interface 11 ==
” Hitachi Call ' alker 1.0 Properties |
----- 23 Ukility Phases
=23 Debugger Comporents Export... |
-] Generc Label Wigw ECH 1.0 —
-] Monitar platform 1.0 Search disk. .. |
5H2 CPU 1.0 = =
Generic 10 Yiew ECx 1.0 Tool infarmatian... |

-E| SRecord object reader 1.0

mlﬁ F wharzinem Camnossmnts | _Iﬂ Urinztaller... |
1 L -

™ Show all components

Current HEW tool: database location:

Id:\hew2ﬂ\exe\win\debug Modify... |

Figure5.1: Tools Administration Dialog (Example)
There arefive standard types of component:

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

« 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 Hitachi Debugging Interface (HDI) or an
interactive graphical librarian).

» 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.

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

* Extension Component —acomponent that provides key functionality in acertain 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 .HRF file into the tools administration dialog
(figure 5.2.ii).

i. INSTALL ii. REGISTER

C:\ c\

MyTool MyTool

I:I MYTOOL.HRF _I:l MYTOOL.HRF ||
bin E @ bin
etc @ etc
help @ help

HEW

Figure5.2: 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 isinstalled by default any new tools are
automatically registered.

HEW stores tool information in atool databasefile. By default thisis 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 toolslocation:

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 islocated, then click “OK”.
4

Thiswill switch the directory and change the tool location to the new directory. It will be necessary to scan for
any new toolsthat may bein thislocation thisis achieved by using the scan disk or register tool functionality.
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53 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.

53.1 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. Click the“Search Disk..."” button on the “Tools Administration” dialog (figure 5.1). The “ Search Disk for
Components” dialog will be displayed (figure 5.3).

Search Digk for Components

) . . ) Cloze
Select the directory in which to beqin the search: —
Ic:\hew

Browse. .

¥ Include subfolders Start

Located components:

Camponent Yerzion | HAF Location Begister

i kg

= e, Register Al
Hitachi H Series Librarian Interface 1.0 o Mhewh T oolck
Cygrug GMUFro 5H vad2  chhewh\Toolch
18R IECHE Toaolchain 1.23a  chewhToolch

q | | i

Search Status: 5 fileg] found

Figure5.3: 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.

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

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

5. Theresults 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 al located components.
6. 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
(*.HREF) is located in the root directory of a component’s installation.

2 Toregister acomponent:
1. Click the“Register...” button on the “Tools Administration” dialog. A standard file open dialog will be launched
with itsfilefilter 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 isregistered, 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 itsinstallation 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  [EE3

nfarmation | Erwirannent

Mame : Hitachi SuperH RISC engine Standard
Werzion : 1.0
Location : c:hhewhToolchaing\HitachihSHAE10

Ok I Cancel

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.

Hitachi SuperH RISC engine Standard Toolchain 5.1.0 Properties [ [E3

General Erviranment
Information:
Hitachi SuperH RISC engine Standard Toolchain Yer. 5.1.0 i’

C/C++ Compiler Yer. 5.1

Azzember Wer 4.2

Optlinker e 1.1

[Linkage Editar Yer. 5.0D] LI

)4 I Caticel |

Figure5.5: Properties Dialog I nformation 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 [

General | Information  Environment

E t variabl

Add...
SHC_LIB=c:%hewhToolchains\HitachitSHYS104bin __I
SHC_TMP=c\TEMP Madify. .

Remaowe

o

Figure 5.6: Properties Dialog Environment Tab

To add anew environment variable, click the“Add...” button (the dialog shown in figure 5.7 will be invoked). Enter the
variable nameinto 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
asflexibly as possible. For adetailed 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“Maodify...” button. Make the required changes to the “Variable” and “Vaue’ 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 ¥Yariable EHE
Y ariable:
= 0K
[t ok |
Cancel |

Y alue:

. . b - | Pl eholder
Ic:.\dos,c.\m_l,ltools,c.\wmdows,c.\temp p I PopUp e

Figure5.7: 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 Touninstall acomponent:
1. Select[Tools->Administration...].
2. Click onthe uninstaller button. The “Uninstall HEW Tool” dialog isinvoked (figure 5.8).

Uninstall HEW Taool

Cloze
Select the directory in which to begin the zearch for tools: =

d: “debug|

Browze. ..

v Include subfoldsrs Start

Located Tools which can be uningtalled:

Component | Wersion | Installation Directory Wrinstall

o

a| | i

Search Status:  [dle

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 al 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. Theresults 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.

A component may only be uninstalled if it is not currently registered with the HEW. If you attempt to uninstall atool,
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.
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ToolUninstaller E

Hitachi SuperH RISC engine Standard Toolchain 5.7.0s currently registered; you may not uninztall a tool that iz registered with

HE/

Please uze HE'W to unregister the Tool and then select "Retiy' to uninstall.

Cancel |

Figure 5.9: Unableto Uninstall Tool

If atool 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 al 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.

Confirmation K E3

The following files and folders will be deleted:

c:%hewhToolchains\HitachitSHYA1 hsample

o hewh ToolchainsiHitachitnSHYWAT Mhinclude

c:hewh ToolchainsyHitachitSHYWET DYk

o \hewh ToolchaingsHitachitSHYWAT Dhbin

o hewh ToolchainsiHitachit SHYWET Dhhew

c:hewh Toolchains Hitachit SHYWET Dhbinudwforny. exe
o hewh ToolchaingiHitachit SHYAT Dhbin'she. exe

o hewh ToolchainsiHitachit SHYWAT Dhbin'shcazm. exe
c:vhewh\Toolchaing\HitachitSHAVS1 Dhbinhshoer. msg
c:vhewh Toolchaing\HitachihSHAET Dhbint sheerr. off
c:Shewh Toolchains'HitachitSHYET Dhbintshcl. exe
c:vhewh\Toolchaing\HitachitSHYAT Dhbinh shogen, exe
c:Shewt Toolchaing' HitachitSHYST Dhbintshchlp. meg
o Shewh ToolchaingsHitachitSHYET hbintshemdl exe
c:vhewh Toolchainz\HitachitSHYAT Dbk shopep. exe LI

c:hewh ToolchaingyHitachinSHAWET Dhehe toolchain, bef ﬂ

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

Mo 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 x|

Registered components: 0k, I
Componet I Yersion - - |
7] System Tools Ll
(2 Uility Phases ;
[Z1 Debugger Components ﬂl
I [Z1 Estension Components .
(] f |
a Project Generators =gl
. ject Generato Properties
[:l F'ro|ectGenerators Cugztom ;l
a_ Wersion Control System Expoit.. |
“[®] CustomvCs 20 -
{23 Toolchain Support Search disk.. |
E itachi i 2.1

Hitachi SH Toolchain Supporter

=] a Definition Parger Tool infarmation... |

%] Customn Parser 1.0

d Uninstaller... |
1| |

¥ Show all components

Current HEW tools database location:

Id:\hewZD\eHe‘\win\debug Tadify... |

Figure5.11: All Components Shown

When seeking technical support, you may be asked to give details about some or al 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 previoudly in this chapter, with the exception that there is no “ Environment” tab.

The HEW &l so has a feature, which outputs tool information regarding the registered componentsto afile. Thisalows
you to retrieve information on the entire HEW system. Thisinformation can then be sent to your technical support contact
if you are experiencing problems with the HEW.

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. Afileiscreated 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

6.1 Customizing the Toolbar

The Hitachi Embedded Workshop provides 2 standard toolbars as detailed in chapter 1, “Over view’. In addition to these,
you may also construct your own toolbars via the “Customize” dialog (figure 6.1).

Toolbars | Enmmandsl Meru I F'Iaceholdersl Debuggerl Log I Help I

v Show Tooltips Mew...

Reset |

eaEEnHETE:

E ditar

Figure 6.1: Customize Dialog Toolbars Tab

2 To create anew toolbar:
1. Select [Tools->Customize...]. The diaog shown in figure 6.1 will be displayed.
2. Click the“New...” button. The dialog shown in figure 6.2 will be displayed.
3. Enter the name of the new toolbar into the “Toolbar name” field.
4. Click “OK” to create the new toolbar.

New Toolbar EHE

Toolbar nanme:
IMyTDDIbaﬂ
Catcel |

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 buttonsto atoolbar:
1. Select [Tools->Customize...]. The didog shown in figure 6.1 will be displayed. Select the “Commands’ tab (see
figure 6.3).
2. Browse the available buttons by selecting the button categories from the “ Categories’ list. Select a button from the
“Buttons” areato display information on its operation.
3. Click and drag a button from the dialog onto the toolbar.

Toolbars  Commands |Menu I F‘Iaceholdersl Debuggerl Log I Help |

Categories: — Button

Standard [
D eb :

Hd| S & 2m@
{} T m@

Toalz

Search

Debug Run
Bookmarks
Templates
Yerzion Contral

Select & categary, then click a button to see it description. Drag the button
to any toolbar

— Dezcription
Open an existing document

Figure 6.3: Customize Dialog Commands Tab
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To remove buttons from atoolbar:

1. Select [Tools->Customize...]. Thedidog 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.
To remove a user defined toolbar:
1. Select [Tools->Customize...]. The diaog 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.

To reset a standard toolbar back to its origina state:

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

2. Select the standard toolbar from the “Toolbars’ list and then click the “Reset” button.

To show or hide toolbar tooltips:

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

2. Set the“Show Tooltips’ check box as desired.

To modify the toolbar name of atoolbar created by a user:

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

2. Inthe“Toolbars’ list, select atoolbar, 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 Toadd anew menu option:

1

Select [Tools->Customize...]. The diaog shown in figure 6.1 will be displayed. Select the “Menu” tab (see
figure 6.4). Thefirst 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 widetool:”), which isonly valid for the current workspace. Once you have
made the choice choose the relevant section of the dialog.

Tcu:ulbarsl Commands  Menu |F‘Iaceholders| Debuggerl Log I Help |

Application wide tools:

MHame | Wersion |

Workspace wide tools:

MHame I Yersion I Add..
Hitachi M apeiew 1.0

Hitachi Call 'w/ alker 11 Mdify...
Hitachi H Series Librarian Interface 11 —

Hemowe

0Ok

L

N o o w

100

Figure 6.4: Customize Dialog Menu Tab

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 atool of your own then follow the
remaining steps.

Enter the name of the tool into the “Name” field.

Enter the command, excluding arguments, into the “Command” field.

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

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

Click “OK” to add the menu option to the “Tools” menu.
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Add Tool K E3

(¥ Define new user tool ak. |

— Tool details:
Name :

Catcel

IE:-:pIorer

Command :

|$[\a\v‘INDIF|]'\e>:pIc-rer.e:<e Ll Browsze... |

Arguments :

! 2

Initial directony -

[sTEMPDIR] ] Eonse |

" Select from existing system tools:

IHitachi tapview [verzion 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 amenu option:

1. Select [Tools->Customize...]. Thedialog shown in figure 6.1 will be displayed. Select the “Menu” tab (seefigure
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”.

ModifyTool H

Cancel |

Command ;
|$MINDIF|]\er:pIorer.e:<e Ll Browse... |
Arguments

! il

Initial directary :

[siTEMPDIR) | owse |

Figure 6.6: Modify Tool Dialog

2 Toremove amenu option:

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

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

The Hitachi 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 Hitachi 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 Toadd anew helpfile:

1. Select [Tools->Customize...]. The diaog shown in figure 6.1 will be displayed. Select the “Help” tab (see figure
6.7).

Tcu:ulbarsl Eommandsl tenu I F‘Iaceholdersl Debuggerl Log Help |

Help files:

Description | File Hame Add...
C/C++ Standard Library Help  echhew2itools\hitachiys. .

Hemowve |

4] | ]
Default help file:
IE.n"C++ Standard Library Help j

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 adescription of the help fileinto 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.

Add Help File EHE
Title:
= OK
IF'mgramming in&MSIC 4'
Cancel |
Path:

Ic:\files\help\ansi.hlp Browse... |

Figure 6.8: Add Help File Dialog
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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 Hitachi 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.

Dptions 2 1]

Buld | Editor Warkspace | Confimation |

[™ Open last workspace at start-up

¥ Bestore files on opening workspace
™ Display workspace information dislog on opening workspace
™ Save workspace before executing any tools

™ Prompt before saving workspace

Default directary for new workspaces:

C:hhew? Browse. . |

(] I Cancel

Figure 6.9: Options Dialog Workspace Tab

The following sections explain the options available on this tab.

6.4.1 Open last workspace at start-up

Set this check box if you would like the Hitachi Embedded Workshop to automatically open the last workspace you
opened when it islaunched.

6.4.2 Restor e thefiles on opening wor kspace

When you close aworkspace, 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 Hitachi Embedded Workshop allows you to enter a textual description of each
workspace.

2 To enter aworkspace 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 aworkspace. 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 EHE
Mame: demo
Location: C:\hew2'projectsrBhdemohdemo. hws
Lastmodiied:  16:08:58, Thursday, August 18, 2001 Cancel |
CFL family: SuperH RISC engine
Tool chain; Hitachi SuperH Standard
Information:

Mo workspace information available d

¥ Show workspace information on waorkspace open

Figure 6.10: Workspace Properties Dialog

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

6.4.4 Save wor kspace befor e executing any tools

To force the Hitachi 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 befor e saving wor kspace

In addition to the above check box, set thisto prompt before saving.
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6.4.6 Default directory for new workspaces

When a new workspace is created the Hitachi 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 Hitachi Embedded Workshop into displaying a prompt before the session is saved to
disk.
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6.5 Using an External Editor

The Hitachi 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.

2 To specify an external editor:
1. Select [Tools->Options...]. The “Options’ dialog will be displayed. Select the “Editor” tab (figure 6.11).

Options K E3

Buld  Editor |W’0rkspace| Eonfilmationl

— Spacing:

i

=

Tab size: I 4

¥ Enable auto indentation

— General:
¥ Save files before executing any tooks [ Show files in notebook.
[ Prompt before saving files v Enable syntax coloring
— Extemal editar:

[~ Use external editor:

| i |

aK I Cancel

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 E ditor K E3

LCommand:
IC:\WINDDWS\NDtepad.eMe Browse... | k. |

Arguments to open file: Cancel |

[$FULLFILE) »

Arguments bo open file at line:

|$[FULLFILE] |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 afileinto 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 afile 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:
« Each timeyou invoke the externa editor, in whichever way, a separate instance of the editor will be launched.
* You must save your own files before you perform abuild file, build or build al operation.
6.6 Customizing File Save

The Hitachi 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.

6.6.1 Save files befor e executing any tools

To force the Hitachi Embedded Workshop into saving edited files before executing any build phases (i.e. build, build al 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 thisto prompt before saving.
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6.7 Using an External Debugger

The Hitachi 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 Hitachi Debugging Interface 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 [Tool s -> Cus tomize] and then selecting the “Debugger” tab.

Tcu:ulbarsl Eommandsl Menu I Placeholders  Debugger |L|:|g I Help |

v Use extemnal debugger

HO location [W4.0 or greater):

IE:'\Hew\HDIE\SIM'\SH'\Hdi.eHe LI Browse... |

Sesszion file:
I$[EDNFIGDIH]\$[F’HDJEETN.~'—\ME].hdS LI Browse. .. |

Download module:

|$[CDNFIGDIH]‘\$[F’HDJEETNAME].abS LI Browse. . |

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 threeitems 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 dataisthe session file.
Thistells HDI which session to load when it islaunched. Finally, the location of the download moduleis required. This
allows the HEW to automatically switch to HDI when the download module changes after abuild. Click the “Launch
External Debugger” toolbar button to invoke HDI with the specified session file.

After abuild, 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.
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6.8 Using Custom Placeholders

Throughout the Hitachi 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 Hitachi 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.

Taolbars | Cammands | Menu  Flacehalders IDebugger' Leg | Help |

Application wide custom placeholders:

Placeholder | Directory |

tadifi..

| S
[ s

Eemayve

wiorkspace wide custom placehalders:
Flaceholder | Directary | Add...

I i

Eemaye

oK

L

Figure 6.14: Customize Dialog Placeholder Tab

2 To add acustom placeholder:

1. Select [Tools->Customize...]. The diaog 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. Thediaog, add “New Custom Placeholder” dialog is displayed. (figure 6.15)

4. Inthefields 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 ispossible to use placeholders that are already
defined in thisfield such as $(PROJDIR).
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Mew Custom Placeholder [ %]
Placeholder:
I Cancel
Deszcription:
Directory:
I Browse... |

Figure 6.14: New Custom Placeholder Dialog
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7.  Version Control

The Hitachi 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:

To maintain the integrity of a project.
To store each stage of a project.

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

Figure 7.1: Version Control
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7.1 Selectin ga Vers ion Control S ystem

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.

Window Help

Administration. . vl i T

—

Change ol Ehat Y ersemn..

Control Select...
Custorizs... [Eanfimure..
Options. . [ Al FElS]

v il
)1 Lavrich Extermal Debugger.. [%' _emo.ve )
o ERETE(E]
Eormnat Wiews... o Check DubElEls]

& Chesh el

(8] Statusiof Flels]

Figure 7.2: Version Control Sub-Menu

2 Toselect aversion control system:
1. Select [Version Control->Select...]. Thedialog shown in figure 7.3 will be displayed. Thisdidog lists al 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.

Select Version Control System

Yersion control systems:
Custom YES

Cancel

Select

el

Current version cantral system:

Mane

Figure 7.3: Select Version Control System Dialog

112
RENESAS




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 [Vers ion Control - >Confi gux:€] 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 Hitachi Embedded Workshop, which allows you to
connect to a version control system already installed on your machine. To clarify further, the Hitachi 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 aversion 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 aworkspace, 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 thefilesin al of the projects will be passed, in turn, to the version control command.
Thiswill include any system files. For exampleif 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 aversion control system isto 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 [ 7]

Commatds ] Proieclsl General]

Syztern menu options and toolbar buttons :

T
Check In File(s
Check Out File(s)
Get File(s)
Remave Filels)
Status of File(s)

Madify...

;

User menu options

1L

oK I Cancel ‘ Expoart... | Impart,. |
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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.

Dptions... |
Select..
Configure...
(o &dd File(s)
@:. Bemove Filais) Systen
& Get File(s) Diefinect
& Check Out Filale) Cipticn
B Check In File(s)
@ Status of Filels) Ay
. ) User
History of Filals) Diefined
Unda Check out of Filels) Opticn

Figure 8.2: Version Control Sub-Menu

811 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.

Table8.1: 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 Tomodify asystem 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 viathe “Add...” button. See the section, “ Defining Version Control Commands’, later in this
chapter for further information.

4. Closethe " Define Command for “<command>"" dialog by clicking “OK”.
5. Closethe“Version Control Setup” dialog by clicking “OK”.
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Define Commands for "Add File[z]"

LCommands :

Canhcel

iy
Hemove
ol v

fl e dawn

MARAE

118

Figure 8.3: Madify 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 anew 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 viathe “Add...” button. See the section, “ Defining Version Control
Commands’, later in this chapter for further information.

5. Closethe “Add Menu Option” dialog by clicking “OK”.

6. Closethe“Version Control Setup” dialog by clicking “OK”.
Add Menu Option EHE
Optian
= 0K
[0min ok |
Caticel |
LCommands:

Add. .
TEdifi.
Hemowe

I e

L

I iEwedar

Figure 8.4: Add Menu Option Dialog
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2 Toremove 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. Closethe“Version Control Setup” dialog by clicking “OK".
2 Tomodify 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 “Modify...” button
beside the list. The dialog shown in figure 8.4 will be displayed. (Thetitle of the dialog is “Modify Menu Option”.)
3. Modify the commands as necessary and then click “OK”.
4. Closethe“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. Closethe“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

— Commatd :

Wersion control executable :

IVZ\VSS'\W|N32'\SS.BKB Browse... |
= Cancel |

Argurments :
IHistor_l,J $VCDIRSIFILENAME] ~r$IUSERMNAME]$PASS ﬂ

Initial directary ;

[$FILEDIR] ﬂ E— |

— Executable return code

' Retumn code of executable is not meaningful

" Commatd has failed if the retun code is Moot Equal Ta j ID

Figure 8.5: Add/Modify Command Dialog

2 To define acommand:

1

821

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

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

Enter the initial directory in which you would like to run the executable from into the “Initial directory” field or
browseto 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 asthefile.

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

Executablereturn code

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

If the “Command hasfailed if the return codeis’ option is selected then the HEW will check the return code of each
command to determine whether afailure 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.
Conseguently, all commands will execute regardless.
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8.3

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 argumentsin aflexible
way asasingle version control command can be applied to more than onefile. To facilitate this, the “ Arguments’ field has
aplaceholder 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

Specifying Arguments

are derived can be found in table 8.2, Arguments Field Placeholders.

User login name

User login passwaord
“ersion control directary
Comment

File path + name
Filename

Filz l=af

File extension

File directary
Configuration directory
Praject directary
Wiorkspace directory
Temp directory
Command directory
Windows directory
Windows system directary
Wiorkspace name

Praject name

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

Placelolder

User login name

User login password
Version control directory

Value amdl Haw its Determined

Current user login (“General” tab)
Current user password (“General” tab)
“Virtual” version control mapping (“Projects” tab)

Comment
File path + name

Comment specified before command execution
Full path and name of file involved in operation

Filename
File leaf

Filename (including extension) of file involved
Filename (excluding extension) of file involved

File extension
File directory

Extension of file involved in operation
Directory of file involved in operation

Configuration directory
Project directory
Workspace directory
Temp directory

Current configuration directory
Current project directory
Current workspace directory
Temporary directory

Command directory
Windows directory

Version control executable directory
Directory where Windows® is installed

Windows system directory
Workspace name

Directory where Windows® system files exist
Current workspace name

Project name
Configuration name

Current project name
Current configuration name

831 Specifying File L ocations

When referring to afile’slocation, be sure to use a placeholder, otherwise the command will only relate to a hardwired file.
For example, let’ simagine that aversion control executable has been selected which uses a—GET command to obtain a
read only copy of afile. The“Arguments’ field could be specified as:

-CGET “c:\vc\files\project\min.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 sourcefilesare
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 viathe “Projects’ tab of the ”Version Control

Setup” dialog (figure 8.7).
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Version Control 5etup K E3

Commands ~ Projects | General |

Show details for project : IF'rDiecH j

— Detailz :

Yersion control directory mappings

Source Directory | Yersion Control Directary Add... |

o vworkhapplicationhprojectl  whwohswhappiproject]

o workhapplicationhsrc whwohawhappharc el

c:work hrhared whvwchawhhared il
Hemave |

K 3

Environmet :

Add...
o cdifirs

Hemove

‘

0K I Cancel Ewport... Import...

Figure 8.7: Version Control Setup Dialog Projects Tab

2 To define anew 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”.

Yersion Control Directory Mapping

Source directory : ar. I

Ic:'\work\shared ﬂ Browse. .. I Bl |

Yersion control directary ©

I:-t:\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 Toremove 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 alocal drive where the development is being done (C:\).

LOCAL - C:\

Mapped To

NETWORK - X:\

E:

C:\work\application\projectl

=

X:\ve\sw\app\p

rojectl

Hl

= £

C:\work\application\src X:\ve\sw\app\src

i:

C:\work\shared

X:\ve\swishared

Figure 8.9: Example Mappings

Now let’simagine that a version control executable has been selected which uses a—GET command to obtain aread only
copy of afile. In order to get all of thefilesin aproject we need to use the following command:

- GET “$(VCDI R)\ $( FI LENAVE) ”

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 islocated at:
c:\work\application\projectl\filel.c
If the get command is applied to FILEL.C then:

(1) X:\ve\sw\app\projectl is substituted for $(VCDIR) asthisisthe version control directory mapping for
c:\work\application\project1.

(2) FILEL.C is substituted for $(FILENAME).
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Project File: C:\work\application\projectl \ filel.c |

Arguments: $(VCDIR) \ $(FI LENAVE) |
(€ @

Command: | X:\vc\swapp\projectl \ filel.c |

Figure 8.10: Example of Substitution

83.2 Specifying Environment
Select the “Projects’ tab of the “Version Control Setup” dialog to view the current settings (figure 8.7).

To add anew environment variable click the“ Add...” button beside the “Environment” list (the dialog shown in Figure
will beinvoked). Enter the variable name into the “Variable” field, the variable’ svalue into the “Value” field and then
click “OK” to add the new variable to the “Environment” list.

Environment Yariable K E

ixl-"arialgle :
Eancell

Walue :

| Placeholder
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“Maodify..."” button beside it. Make the required changes to the “Variable” and “Vaue’ 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 besideit.
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8.3.3 Specif ying 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).

Please Enter Comment K E3

File: c:\hewtdemaohdemahsbrk.c

Eancell
Comment :

[ &pply comment to all files

Figure 8.12: Please Enter Comment Dialog

Y ou may specify acomment for each file or, if you would like to specify the same comment for al files, check the “Apply
comment to all files” check box before clicking “OK”.
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8.3.4 Specifying a User Name and Pas sword

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).

Yersion Control Setup

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 co mmand is exe cuted which us es either o fthes e place holders then you will be prompted to do so be fore the
command can be executed.

2 Tologin (i.e. specify auser name and password):

1

S SR

Click the“Login...” 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.

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 H

User name : oK. I
IJ HARK Cancel |

Paszzwaord

Ixxxxxxx

LConfirm pazsward by retuping it belaw :

Ixxxxxx

Figure8.14: Login Dialog
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8.4 C ontrollirg 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.

8.4.1 Prompt before ex ecuting 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.

Files -
= Ok,

Wldemo.c  [c\hewhdemohdero]

(w]zbrk.c [z:\hewhdemaohderma] Cancel |
[w]vectthl zre [o\hewhdemaohdermo]

KN I

Figure 8.15: Command Prompt Dialog (Example)

8.4.2 Run in DOSWindow

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 Useforward dlash '/ asversion 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 aforward slash character (e.g. Visua SourceSafe) to
divide directories then set the “Use forward slash /" asversion control directory delimiter”.

8.5 Importing and exporting a Set-up

Each workspace can have a different version control set-up. The HEW allowsyou to store the version control settings
independently so that you can import them into other workspaces. This greatly reduces the amount of time it takesto
configure the same version control settings across several workspaces.

2 Toexport aversion 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 thefile and then click “OK”.
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2 Toimport aversion 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 *.HV C file which you
would like to import.

3. Select thefile and then click “OK”.
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9.  Using Visual SourceSafe

The Hitachi 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 Contrd] sub-menu or by clicking a version control toolbar button.

9.1 Attacling Visual SourceSafe to a Worlspace

The following sections describe how you can associate Visual SourceSafe with your current workspace.

9.1.1 Selecting Visual SourceSde
First, you need to select Visual SourceSafe as the version control system.

2 TouseVisua 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 al of the supported version control systems.

Select the “Visual SourceSafe 5.0/6.0” entry from the Version Control Systems list and click the “ Select” button.

Click “OK” to confirm the selection. The SourceSafe Login dialog is displayed (figure 9.1).

Enter your Visual SourceSafe login into “Username” and password into “Password”.

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.

Click “OK”. The “Create SourceSafe Project” dialog isinvoked (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. Thetree 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.

[SUNE S

=

SourceS5afe Login EHE

Uszername: |
Paszzward: | ﬂl

Databaze path: | Browze. .. |

Figure 9.1: SourceSafe L ogin Dialog
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Create SourceSafe Project 2 | x|

Project name:
Iprniecl

Caticel |
$/project

" (33 ag_'ip il

-2 oef =

Figure 9.2: Create Sour ceSafe 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 filesto 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 Visua 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 Visua
SourceSafe will beinitially empty.

Firstly, you must select Visual SourceSafe as the version control system.

2 Toadd afileor filesto Visual SourceSafe:

1. Select thefile(s), which you would like to add to Visual SourceSafe. Y ou may also select afile folder, project
folder, aworkspace folder or combination thereof. When selecting the project or workspace folder then the system
fileswill be added to the selected file list. For example, selecting the project folder will also add the project file to
thefilelist. If the project file isthen checked out and the version is newer than when it was last loaded you will be
asked whether you want to reload the project.

2. Click the Add Files toolbar button ( @?) or select the[Tools->Version Control->Add Files] menu option.

When you add files to Visual SourceSafe the local versionsin 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 thefilesin a project:

1. Select the poject folder whose files you want to check.

2. Click the Status of Filestoolbar button ( @. ) or select the [T ools->Version Control->Status of Files] menu
option.

3. Thestatus of each file will be displayed in the “Version Control” tab of the “Output” window. The information
shown includes whether thefileis added to the project, if the fileis checked out and, if it is checked out, who did
0.
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9.2 Visual S ourceS afe comman ds
The following 8 operations are available:

Add a file to version control

Remove a file from version control

Get a read only copy of a file or files

Check out a read/write copy of a file or files (i.e. for editing)

Check in a previously checked out file or files (i.e. update Visual SourceSafe with the edits made)
Undo a previously check out operation on a file or files (i.e. cancel any edits made)*

View the status of a file

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 Toremoveafileor filesfrom Visua SourceSafe:
1. Select thefilg(s), which you would like to remove from Visual SourceSafe. Y ou may also select afile folder,
project folder, aworkspace folder or combination thereof.

2. Click the Remove Files toolbar button ( @- ) or select the [Tools->Version Control->Remove Files] menu
option.

9.2.2 Getting a Read Only Copy of a Filefrom Version Control

Visua SourceSafe protects your source files and ensures that only one user can have awritable copy of a controlled file at
any onetime. However, it is possible for any user to obtain aread only copy of any file.

2 Toget aread only copy of afileor filesfrom Visua SourceSafe:
1. Select thefile(s), which you would like to get from Visual SourceSafe. Y ou may also select afile folder, project
folder, aworkspace folder or combination thereof.

2. Click the Get Files toolbar button ( % ) or select the [Tools->Version Control->Get Files] menu option.

9.2.3 Checking Out a Writable Copy of a Filefrom Version Control

Visua SourceSafe protects your source files and ensures that only one user can have awritable copy of a controlled file at
any one time. The check out operation takes awritable copy of the file from Visual SourceSafe and placesit on your local
drive. This can only be done if another user does not already check out the file or filesin question.

2 To check out awritable copy of afileor filesfrom Visual SourceSafe:
1. Select thefile(s), which you would like to check out from Visual SourceSafe. You may also select afilefolder,
project folder, aworkspace folder or combination thereof.

2. Click the Check Out Files toolbar button ( %1 ) or select the [Tools->Version Control->Check Out Files] menu
option.
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9.2.4 CheckingIn 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 Tocheck in editsmadeto afileor filesin Visual SourceSafe:
1. Select the file(s) upon which you would like to check back into Visual SourceSafe. You may also select afile
folder, project folder, aworkspace folder or combination thereof.

2. Click the Check In Files toolbar button ( 3 ) or select the [Tools->Version Control->Check 1n] menu option.

9.25 Undoing a Check Out Operation

Visual SourceSafe protects your source files and ensures that only one user can have awritable copy of a controlled file at
any onetime. The check out operation takes awritable copy of the file from Visua SourceSafe and placesit on your local
drive. Once afileis 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 perhapsis no longer required, then the operation can be
undone.

2 Toundo acheck out of afile or filesfrom Visual SourceSafe:

1. Select thefile(s) upon which you would like to undo a previous check out operation. Y ou may also select afile
folder, project folder, a workspace folder or combination thereof.

2. Select the [Tools->Version Control->Undo Check Out] menu option.

9.2.6 Viewing the Status of a File

Although files appear in your HEW project (in the Projects tab of the Workspace window), Visua SourceSafeis not
necessarily controlling them. Of those files, which are being controlled by Visual SourceSafe, some will be checked in and
otherswill be checked out (i.e. being edited by auser). The status command displays the current status of afile or file(s).

9 Toview the status of afileor filesin Visua SourceSafe:

1. Select thefile(s) whose status you would like to view. Y ou may also select afile folder, project folder, aworkspace
folder or combination thereof.

2. Click the Status of Filestoolbar button ( @. ) or select the [Tools->Version Control->Status of Files] menu option.

9.2.7 Viewing the History of a File

Visual SourceSafe controlsthe editsto the filesin its projects and alows you to view the complete history of these edits
right back to the time that the file was first added to the project.

2 Toview thehistory of afileor filesin Visual SourceSafe:

1. Select the file(s) whose history you would like to view. Y ou may also select afile folder, project folder, a
workspace folder or combination thereof.

2. Select the[Tools->Version Control->Show History] menu option.
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9.3 Visual SourceSafe IntegrationOptions

You c an control the way in which the history and s tatus commands are displayed by sklleolsag Version Control-
> Configure ...].

To display the results of a history command in a dialog box then chetRifpday dialog b ox for historycheck box or
clearitif you would rather display the outputin théersion C ontrol tab of the“Outpui’ window. To display the results
ofas tatus command in a d ialog box then checKIieplay dialog b ox for file statiischeck box or clear it if you would
rather display the output in th¥/ersion Control tab of the“Output” window.
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Simulator/Debugger Par t
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Section 1 Overview

This section describes the fundamental concepts of the Hitachi Embedded Workshop (HEW) necessary to use the
simulator/debugger. It is intended to give users who are unfamiliar with the Windows® extra help, the details that are
required by subsequent sections.

1.1 Workspaces, Projects, and Files

Just as a word processor allows you to create and modify documents, the HEW allows you to create and modify
workspaces.

A workspace can be thought of as a container of projects. Similarly, a project can be thought 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 shows

this configuration.
PROJECT

i

PROJECT

PROJECT

WORKSPACE

Figure1.1 Workspaces, Projects, and Files

Workspaces allow you to group related projectstogether. Thisis useful when you have an application that needsto be
built for different processors, when you are devel oping an application and library at the same time, or in other cases.
Projects can aso be linked hierarchically within aworkspace, which means that when one project is built al of its child
projects are built first.

However, workspaces on their own are not very useful, first you need to add a project to a workspace and then add filesto
that project before you can actually do anything.

12 Launching the HEW

To initiate the HEW, open the [Start] menu of Windows®, select [Programs], select [Hitachi Embedded Workshop 2], and
then select the shortcut of the HEW. The [Welcomel!] dialog box shown in figure 1.2 will be displayed by default.
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Welcomel

r— Optians:

25

=
e

% Lreate a new project workspace:

€ Open a recent project workspace:

IE:\Hew'\demn\demo.hws

€ Browse to anather project workspace

]

B3
oK

Cancel

I

Administration. ..

To create a new workspace, select the [Create a new project workspace] button, and click the [OK] button. To open one of
the recent project workspaces, select the [Open a recent project workspace] button, select a workspace from the drop-down
list, and click the [OK] button. The recent project workspace list displays the same information as that seen in the
workspace most recently used filelist. Thislist appears on the file menu. To open aworkspace by specifying a
workspace file (HWSfile), select the [Browse to another project workspace] button, and click the [OK] button. To
register or unregister atool from the HEW, click the [Administration] button. Click the [Cancel] button to use the HEW

without opening a workspace.
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1.3

Creating a NewWorkspace

< To create anew workspace

1. Select the [Create a new project workspace] option from the [Welcome!] dialog box (figure 1.2) and click the [OK]
button or select [File -> New Workspace...]. The [New Project Workspace] dialog box will be displayed (figure
1.3).

Mew Project Workspace 2 x|
Wwinrkspace Mame: Ok |
| Cancel
Project Hame:
| Browse...
Dhirectany:
|p:'\

CPL farnily:

|Su|:-erH RISC engine j
Tool chain:

|Hitachi SuperH Standard ﬂ
Proje

[ & pplicatio

;ﬂ Demanstration

:J Empty &pplication

o Library

Figure 1.3 New Project Workspace Dialog Box

2. Enter the name of the new workspace into the [Workspace Name] field. This can be up to 32 charactersin length
and contain letters, numbers, and the underscore character. Asyou enter the workspace name, the HEW will add a
subdirectory and project name for you automatically. To select the directory in which you would like to create the
workspace, use the [Browse...] button or type the directory into the [Directory] field manually. Thisallowsthe
workspace and project name to be different.

3. Select the CPU family and toolchain upon which you would like to base the workspace. Note that these cannot be
changed once the workspace has been created.

4. When anew workspace is created, the HEW will also automatically create a project with the name specified in the
project name field and place it inside the new workspace. The [Project types] list displaysall of the available
project types (application, library, etc.). Select the project type you want to create from thislist. The project types
displayed will be all valid types for the current pair of CPU family and toolchain. The project types are classified
in three classes: toolchain-only, debugger-only, and full project generator that configures both the debugger and
toolchain aspect of the HEW.

5. Click the [OK] button to create the new workspace and project.

Note: It isnot possibleto create a workspaceif one already existsin the samedirectory.
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14 Opening a Workspace

< To open aworkspace

1. Select [Browse to another project workspace] option from the [Welcome!] diaog box (figure 1.2) and click the
[OK] button or select [File -> Open Workspace...]. The [Open Project Workspace] dialog box will be displayed.

2. Select the workspace file that you want to open ((HWS files only).

3. Click the [Open] button to open the workspace. If the HEW is set up to display information when aworkspaceis
opened, the [Workspace Properties] dialog box will be displayed (figure 1.4). Otherwise, the workspace will be
opened.

Note that whether the [Workspace Properties] dialog box is shown depends on the setting of either the [ Show
workspace information on workspace open] check box in the [Workspace Properties] dialog box or the [Display
workspace information dialog on opening workspace] check box on the [Workspace] sheet of the [Tools Options]
dialog box. Click the [OK] button in the [Workspace Properties] dialog box to open the workspace. Click the
[Cancel] button to stop opening the workspace.

Workspace Properties K E3
Marme: demao
Laocation: c:hewhdemohdemo. b
Lastmodified: 201312, Saturday, May 08, 1399 Cancel |
CFL farmily: SuperH RISC engine
Toal chain: Hitachi SuperH Standard
Infarmation:

workSpace Information Fecard ;I

¥ Show workspace information on workspace operé

Figure 1.4 Workspace Properties Dialog Box

The HEW keeps track of the last five workspaces that you have opened and adds them to the [File] menu under the
[Recent Workspaces] submenu. This gives you a shortcut to opening workspaces, which you have used recently.

S To open arecently used workspace

Select [Open arecent project workspace] in the [Welcome!] dialog box, select the name of the workspace from the
drop-down list, and then click the [OK] button.

Another way isto select [File -> Recent Workspaces)], and then from this submenu select the name of the workspace.

Note: The HEW only per mits one workspace to be open at atime. Consequently, if you attempt to open a second
wor kspace, thefirst will be closed before the new oneis opened.

15 Saving a Workspace

Selecting [File -> Save Workspace] saves a HEW workspace.
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1.6 Closing a Workspace

Selecting [File -> Close Workspace] closes a HEW workspace. If there are any changes to the workspace or any of its
projects, you will be requested whether or not you wish to save them.

Selecting [File -> Save Workspace] can save a HEW workspace.

1.7 Using Old Workspaces

The HEW can open any workspace that was created on a previous version of the HEW. This should not cause any
problems, and any differences in the workspace file details should be upgraded when the workspace is opened. A back-up
version of the initial workspace or project file must be saved in the current directory of the file that has been upgraded.
The session files used in the Hitachi Debugging Interface will not be upgraded.

1.8 Exiting the HEW

The HEW can be exited by selecting [File -> Exit], pressing the ALT + F4 accelerator, or 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 currently open, the same workspace closing procedure is followed as described in section 1.6, Closing a
Workspace.

1.9 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 code rebuilds.

Each session’s data should be stored in a separate file in the HEW project. For details, refer to section 3.4, Debugger
Sessions.
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Section 2 Simulator/Debugger Functions
This section describes the functions of the SuperH™ RISC engine simulator/debugger.

2.1 Features

Since the simulator/debugger runs on a host computer, software debugging can start without using an actual user
system, thus reducing overall system development time.

The simulator/debugger performs a pipeline simulation to calculate the number of instruction execution cycles for a
program, thus enabling performance evaluation without using an actual user system.
The simulator/debugger offers the following functions that enable efficient program testing and debugging.

The ability to handle all of the SuperH™ RISC engine series CPUs

Functions to stop or continue execution when an error occurs during user program execution

Profile data acquisition and function-unit performance measurement

A comprehensive set of break functions (Pseudo-interrupts are also possible)

Functions to set or edit memory maps

Functions to display function call history

Coverage information is displayed in the C/C++ or assembly-source level

Visual debugging functions provided through the display of memory contents as images or waveforms
The breakpoints, memory map, performance, and trace can be set through the dialog boxes under Windows".

Environments corresponding to each memory map of the SuperH™ RISC engine microcomputers can be set through
the dialog box.

Intuitive user interface

Online help

Common display and operationality

2.2 Target User Program

Load modules in the Elf/Dwarf2 format can be symbolically debugged with the simulator/debugger. Load modules in
other formats can be downloaded, and their instructions can be executed, however, they cannot be symbolically debugged.
For details, refer to section 4.12, Elf/Dwarf2 Support.

2.3 Simulation Range

™

The simulator/debugger provides simulation functions for the SuperH ™ RISC engine series (SH-1, SH-2, SH-2E, SH-3,
SH-3E, SH3-DSP, SH-4, and SH2-DSP series) microcomputers. The SH-4 series consists of two types of microcomputers,
SH-4 and SH-4 (SH7750R), which have different cache specifications. In addition, the SH-4 consists of two different-
version microcomputers; one improves the simulation speed by limiting a part of simulation functions (called SH-4 in this
manual) and one provides high-level functions (called SH-4BSC in this manual). The SH2-DSP series consists of the SH2-
DSP (Core), the SH2-DSP (SH7410), and the SH2-DSP (SH7065) which do not have cache, and the SH2-DSP (SH7612)
which has on-chip cache. The SH3-DSP series consists of the SH3-DSP (Core) and the SH3-DSP, and these two types
have different DSP functions. Note that in this manual, the SH-4 series means the SH-4, the SH-4BSC, and the SH-4
(SH7750R). The SH2-DSP series means the SH2-DSP (Core), the SH2-DSP (SH7410), the SH2-DSP (SH7065), and the
SH2-DSP (SH7612). The SH3-DSP series means the SH3-DSP (Core) and the SH3-DSP.

The simulator/debugger supports the following SuperH™ RISC engine series microcomputer functions:

All CPU instructions (pipeline simulation)
Exception processing

Registers
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All address areas

Peripheral functions shown in table 2.1

Table2.1  Simulator/'Debug ger Functions and Corresponding CPUs

Names é Debuging

Platfams Endan MMU Cache Regser B DMAC
SH-1

SH-2/SH-2E
SH-3/SH-3E
SH3-DSP
SH3-DSP (Core)
SH-4

SH-4BSC

SH-4 (SH7750R)
SH2-DSP (SH7410)
SH2-DSP (Core)
SH2-DSP (SH7065)
SH2-DSP (SH7612)

o|lo|B|H|O|0O|0O|0O|0O|0O| 1
Ogofololojo|o|o|o|d
olg|o|bdjolo|o|0|0|0| 1
olg|o|bjolo|0o|0|0|0| 1
o|lo|lo|lo|plo|p|olo|lolo
o|lo|lo|lo|o|lo|o|lojo|o|lo

Note: O: Supported
0O : Not supported
O: Partly supported

The simulator/debugger does not support the following SuperH™ RISC engine series MCU functions. Programs that use
these functions must be debugged with the SuperH™ RISC engine series emulator.

* 16-hit free-running timer (FRT)

» Serial communication interface (SCI)
e 1/Oports

e Interrupt controller (INTC)

24 Memory Management

Memory Map Specification: A memory map is used to calculate the number of memory access cycles during simulation.
The following items can be specified:

*  Memory type

e Start and end addresses of the memory area
¢ Number of memory access cycles

* Memory data bus width

The memory types that can be specified differ according to the CPU. For details, refer to section 4.23, Modifying the
Simulator/Debugger Settings. The user program can be executed in all areas except for the internal 1/0 area.

Memory Resour ce Specification: A memory resource must be specified to load and execute a user program. The
following items can be specified:

e Start address
e End address
e Accesstype
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The access type can be readable/writable, read-only, or write-only.

Since an error occursif the user program attempts an illegal access (for example, trying to write to read-only memory),
such an illegal accessin the user program can be easily detected.

For details on memory resource setting, refer to section 3.3.2, Memory Resource.

25 Endian

In the SH-3, SH-3E, SH3-DSP series, SH-4 series, SH2-DSP (SH7065), and SH2-DSP (SH7612), little endian as well as
big endian can be specified as the data allocation format in the memory. This enables a user program created in the little
endian format to be simulated and debugged. Specify the endian when selecting the debugging platform.

The specified endian is valid for all accesses to external memory, and in the SH3-DSP seriesit isalso valid for accessesto
the X or Y memory. Word or longword data is written to or read from the memory in the specified byte order.

Note: The specified endian isapplied to all accessesto external memory in common. The SH2-DSP (SH7612) and
SH2-DSP (SH7065) have the function for specifying endian in memory area units, but the
simulator/debugger does not support thisfunction.

2.6 Pipeline Reset Processing
The simulator/debugger that simulates the pipeline execution, resets the pipeline when:

e The program counter (PC) is modified after the instruction simulation stops and before it restarts.
¢ The Run command to which the execution start address has been specified is executed.
¢ Initidization is performed.

When the pipelineisreset, data already fetched and decoded is cleared, and new datais fetched and decoded from the
current PC. In addition, the number of executed instructions and the number of instruction execution cycles are zero-
cleared.

2.7 Memory Management Unit (MM U)

For the SH-3, SH-3E, SH3-DSP series, and SH-4 series, the simulator/debugger simulates MMU operations such as TLB
operations, address translation, or MMU-related exceptions (TLB miss exception, TLB protection exception, TLB invalid
exception, and initial page write exception). The user program using address translation by the MMU can thus be
simulated and debugged. In addition, the MM U-related exception handler routines can be simulated and debugged. The
MMU functions differ according to the CPU.

SH-3, SH-3E, and SH3-DSP Series:
The following window and dialog boxes are provided to manipulate the 32-entry 4-way TLB contents.

e TLBwindow: Displaysand flushesthe TLB contents
* TLB item modify dialog boxes: Modifiesthe TLB items
e TLBitemfind dialog boxes: Searchesfor the TLB items

For details, refer to section 4.3, Viewing the TLB Contents.
The TLB is mapped in the range H'F2000000 to H'F3FFFFFF (all entries of the TLB are allocated within this range).

SH-4 Series:
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The following windows and dialog boxes are provided to manipulate the 4-entry instruction TLB and 64-entry unified
TLB contents:

Instruction TLB window: Displays and flushes the instruction TLB contents
Unified TLB window: Displays and flushes the unified TLB contents

TLB item modify dialog boxes: Modifies the TLB items

TLB item find dialog boxes: Searches for the TLB items

For details, refer to section 4.3, Viewing the TLB Contents.

The instruction TLB is mapped in the range H'F2000000 to H'F3FFFFFF, and the unified TLB is mapped in the range
H'F6000000 to HF7FFFFFF. The simulator/debugger does not support data array 2 for both the instruction TLB and
unified TLB.

As well as during simulation, the MMU translates virtual addresses into physical addresses during address display or input
in the dialog boxes or windows. Therefore, in the dialog boxes and windows, memory can be accessed with the virtual
addresses used in the user program. Note however that physical addresses must be used in [Memory map] and [System
memory resource].

Note: If an associative write to a TLB entry is performed using the [Memory] window, the entry may not be
modified correctly. In this case, use the [Edit] dialog box in the longword format. To open the [Edit] dialog
box in the longword format, open the [Memory] window in the longword format and double-click the data
to be modified.

2.8 Cache

For the SH-3, SH-3E, SH3-DSP series, SH-4 series, and SH2-DSP (SH7612), the simulator/debugger simulates cache
operations and displays the cache contents and cache hit rate. This allows cache operations to be monitored during user
program execution. The cache contents differ according to the CPU.

2.8.1 Displaying Cache Contents

SH-3, SH-3E, SH3-DSP Series, and SH2-DSP (SH7612):

The following window and dialog boxes are provided to manipulate the cache contents:

Cache window: Displays and flushes the cache contents
Cache item modify dialog boxes: Modifies the cache items

Cache item find dialog boxes: Searches for the cache items

For the SH-3 and SH-3E series, the [Cache Capacity] dialog box enables the cache capacity to be specified. This function
is unique to this simulator. Half of the cache can be specified as internal RAM. Table 2.2 shows the cache capacity and the
ways to be used.

Table 2.2  Specifiable Cache Capacity for SH-3 and SH-3E Series Simulator/Debugger

Internal RAM Specification

Cache Capacity Ways to Be Used (Ways that Can Be Used as Internal RAM)
8 kbytes Ways 0 to 3 Ways 2 and 3 can be used as internal RAM

4 kbytes Ways 0 and 1 Way 1 can be used as internal RAM

2 kbytes Way 0 No way can be used as internal RAM (internal

RAM specification is ignored)

For details, refer to section 4.4, Viewing the Cache Contents.
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The cache is mapped in the range H'FO000000 to H'F1FFFFFF in the SH-3, SH-3E, and SH3-DSP series. In the SH2-DSP
(SH7612), the address array is mapped in the range H'60000000 to H'7FFFFFFF, and the data array is mapped in the range
H'C0000000 to H'CO000FFF.

SH-4 and SH-4BSC:

The simulator/debugger simulates operations of the 8-kbyte instruction cache, the 16-kbyte operand cache, and two 32-
byte store queues (SQ). The following windows and dialog boxes are provided to manipulate the cache contents:

« Instruction cache window: Displays and flushes the instruction cache contents
¢ Operand cache window: Displays and flushes the operand cache contents

¢ Cacheitem modify dialog boxes. Modifiesthe cacheitems

* Cacheitem find dialog boxes: Searches for the cache items

For details, refer to section 4.4, Viewing the Cache Contents.

The instruction cache is mapped in the range H'FO000000 to H'F1FFFFFF, the operand cache is mapped in the range
H'F4000000 to H'F5FFFFFF, and the SQ is mapped in the range H'EOO00000 to H'E3FFFFFF.

Note: If an associativewriteto a cache entry or modification of a cache addressarray is performed by using the
[Memory] window, the entry or array may not be modified correctly. In this case, use the [Edit] dialog box
in the longword format. To open the[Edit] dialog box in the longword format, open the [M emory] window
in thelongword format and double-click the data to be modified.

The simulator/debugger does not change the high-order three bits of the address tag stored in a cache address array to
Zeros.

When loading a program to the area where the cache is mapped by using the [Load Object Fil€] dialog box or by copying
memory data to this areaviathe [Copy Memory] dialog box, clear the AT bit of the MMUCR to zero to disable the MMU.

SH-4 (SH7750R):

The simulator/debugger simulates operations of the 16-kbyte instruction cache, the 32-kbyte operand cache, and two 32-
byte store queues (SQ). The following windows and dialog boxes are provided to manipulate the cache contents:

« Instruction cache window: Displays and flushes the instruction cache contents
¢ Operand cache window: Displays and flushes the operand cache contents

¢ Cacheitem modify dialog boxes. Modifiesthe cacheitems

* Cacheitem find dialog boxes: Searches for the cache items

For details, refer to section 4.4, Viewing the Cache Contents.

The instruction cache is mapped in the range H'FO000000 to H'F1FFFFFF, the operand cache is mapped in the range
H'F4000000 to H'F5FFFFFF, and the SQ is mapped in the range H'EO000000 to H'E3FFFFFF.

Note: If an associative writeto a cache entry or modification of a cache addressarray is performed by using the
[Memory] window, the entry or array may not be modified correctly. In this case, use the [Edit] dialog box
in the longword format. To open the[Edit] dialog box in the longword format, open the [M emory] window
in thelongword format and double-click the data to be modified.

The simulator/debugger does not change the high-order three bits of the address tag stored in a cache address array to
Zeros.

When loading a program to the area where the cache is mapped by using the [Load Object Fil€] dialog box or by copying
memory data to this areaviathe [Copy Memory] dialog box, clear the AT bit of the MMUCR to zero to disable the MMU.
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2.8.2 Cache Hit Rate

Checking and Displa y ingthe Ca che Hit Rafiéhe simulator/debugger acquires the rate of the cache hit count to the
cache access count as the cache hit rate. The cache hit rate is displayed in percentage in the [Platform] sheet in the [Status]
window. The cache hit rate is obtained by dividing the cache hit count by the cache access count (the sum of the cache hit
count and cache miss count).

The cache hit count and cache miss count are also displayed.

Initia lizing the Cache Hit Rat®he displayed cache hit rate is reset to zero when the simulator/debugger is initiated, the
pipeline is reset, or the CCR control register value is modified. In the SH3-DSP series, the cache hit rate is reset to zero
also when the CCR2 control register value is modified.

2.9 Bus State Controller (BSCO)

For the SH-4BSC, the simulator/debugger has the functions for specifying and modifying the memory map to use the BSC
so that a user program using the BSC can be debugged.

Table 2.3 lists the memory types that can be specified for the SH-4BSC.

Table2.3 Memay Typesf or SH-4BSC Simula tor/Debugger

Address

Specifiable Memory Types

H'00000000 to H'03FFFFFF (area 0)

Normal memory, burst ROM, and MPX

H'04000000 to H'07FFFFFF (area 1)

Normal memory, byte control SRAM, and MPX

H'08000000 to H'OBFFFFFF (area 2)
H'0C000000 to H'OFFFFFFF (area 3)

Normal memory, DRAM, SDRAM, and MPX
Normal memory, DRAM, SDRAM, and MPX

H'10000000 to H'13FFFFFF (area 4)
H'14000000 to H'17FFFFFF (area 5)

Normal memory, byte control SRAM, and MPX
Normal memory, burst ROM, and MPX

H'18000000 to H'1BFFFFFF (area 6)
H'1C000000 to H'1FFFFFFF (area 7)

Normal memory, burst ROM, and MPX
Cannot be specified

H'7C000000 to H'7CO01FFF
H'E0000000 to H'FFFFFFFF

Internal RAM (cannot be changed)
1/0 (cannot be changed)

The high-order three bits of the addresses for areas 0 to 7 in table 2.3 must be ignored; H'00000000 and H'20000000 are

both in area 0.

The simulator/debugger does not support the PCMCIA interface.

For details on settings of memory mapping, refer to section 3.3.1, Memory Map.

210 Direct Memory Access Controller (DMAC)

For the SH-4BSC, the simulator/debugger simulates the 4-channel DMAC operations; the user program using the DMAC

can be debugged.

211  SH-4and SH-4 (SH7750R) Supporting Functions

2111 BSC

For the SH-4 and SH-4 (SH7750R), by eliminating the bus control function in the BSC, only SRAM, bus width, and the

number of states can be specified.
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Table 2.4 lists the memory types that can be specified for the SH-4 and SH-4 (SH7750R).

Table2.4 Memory Types f or SH-4/SH-4 (SH7750R) Simula tor/Debug ger

Addes Specfiabk Memory Types

H'00000000 to H'03FFFFFF (area 0) SRAM
H'04000000 to H'07FFFFFF (area 1)
H'08000000 to H'OBFFFFFF (area 2)
H'0C000000 to H'OFFFFFFF (area 3)
H'10000000 to H'13FFFFFF (area 4)
H'14000000 to H'17FFFFFF (area 5)
H'18000000 to H'1BFFFFFF (area 6)

H'1C000000 to H'1FFFFFFF (area 7) Cannot be specified

H'7C000000 to H'7CO01FFF Internal RAM (cannot be changed)
H'E0000000 to H'FFFFFFFF 1/O (cannot be changed)

2112 DMA

The DMA function cannot be used.

2113 External/Internal Clock Ratio

The external/internal clock ratio is 1:1. This can be modified by the CLOCK_RATE command only for the SH-4 series.

For details on the CLOCK_RATE command, refer to section 5.18, CLOCK_RATE.

2114 Control Registers

Table 2.5 lists the control registers supported by the SH-4 and SH-4 (SH7750R) simulator/debugger.
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Table2.5 Control Regist ers Suppo rt ed by SH- 4/SH- 4 (SH7750R) Simula tor/Debugger (1)

Register Name Whether orNot Suppated
PTEH S upported

PTEL Supported

TTB Supported

TEA Supported
MMUCR Supported
EXPEVT Supported
INTEVT Supported

TRA Supported

CCR Supported
QACRO, QACR1 Supported
SARO0-SAR3 Not supported
DARO-DAR3 Not supported
DMATCRO-DMATCR3 Not supported
CHCRO-CHCR3 Not supported
DMAOR Not supported
MCR Not supported
BCR1, BCR2 Partly supported
WCR1, WCR2 Partly supported
WCR3 Not supported
RTCSR Not supported
RTCNT Not supported
RTCOR Not supported
RFCR Not supported

Note: Values of the registers that are not supported can be modified or referenced via the [I0] window, etc., but
the simulator/debugger execution will not be affected.

Table 2.6 shows how each control register is supported by each field.

154
RENESAS



Table2.6 Control Regist ers Suppo rt ed by SH- 4/SH- 4 (SH7750R) Simula tor/Debugger (2)

Register Name Field Name Whether orNot Suppated
BCR1 E NDIAN Supported
MASTER Not supported
AOMPX Not supported
AOBST Not supported
A5BST Not supported
A6BST Not supported
DRAMTP Not supported
IPUP Not supported
OPUP Not supported
A1IMBC Not supported
A4AMBC Not supported
BREQEN Not supported
PSHR Not supported
MEMMPX Not supported
HIZMEM Not supported
HIZCNT Not supported
A56PCM Not supported
BCR2 ABSZ-A0SZ Supported
PORTEN Not supported
WCR1 DMAW Not supported
ABIW-A0IW Supported
WCR2 ABW-AOW Supported
A6B Not supported
A5B Not supported
AOB Not supported

Note: Values of the registers that are not supported can be modified or referenced via the [I0] window, etc., but
the simulator/debugger execution will not be affected.
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2.12  Exception Processing

The simulator/debugger detects the generation of exceptions corresponding to TRAPA instructions, general illegal
instructions, slot illegal instructions, and address errors. In addition, for the SH-3, SH-3E, SH3-DSP series, and SH-4
series, the simulator/debugger simulates MMU-related exception processing (TLB miss, TLB protection exception, TLB
invalid exception, and initial page write). For the SH-2E, SH-3E, and SH-4 series, the simulator/debugger also simulates
FPU exception processing. Accordingly, simulation can be performed even when an exception occurs.

The simulator/debugger simulates exception processing with the following procedures, depending on the [Execution
Mode] setting in the [Simulator System] dialog box.

SH-1, SH-2, SH-2E, and SH2-DSP Series:

When [Continue] is selected (continuation mode):

1. Detects an exception during instruction execution.

2. Saves the PC and SR in the stack area.

3. Reads the start address from the vector address corresponding to the vector number.

4. Starts instruction execution from the start address. If the start address is 0, the simulator/debugger stops exception
processing, displays that an exception processing error has occurred, and enters the command input wait state.

When [Stop] is selected (stop mode):

Executes steps 1 to 3 above, then stops.
SH-3, SH-3E, and SH3-DSP Series:

When [Continue] is selected (continuation mode):

1. Detects an exception during instruction execution.

2. Saves the PC and SR to the SPC and SSR, respectively.
3. Sets the BL bit, RB bit, and MD bit in the SR to 1.
4

. Sets an exception code in control register EXPEVT. If necessary, appropriate values are set in other control
registers.

5. Sets the PC to the vector address corresponding to the exception cause. (If an exception is detected when the BL bit
in the SR is 1, reset vector address H'AO000000 is set in the PC regardless of the exception cause.)

6. Starts instruction execution from the address set in the PC.

When [Stop] is selected (stop mode):

Executes steps 1 to 5 above, then stops.
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SH-4 Series :

‘When [Continue] is selected (continuation mode):

1. Detects an exception during instruction execution.
Saves the PC and SR to the SPC and SSR, respectively.
Sets the BL bit, RB bit, and MD bit in the SR to 1.

Sets the FD (FPU disable) bit in the SR to O at reset.

Sets an exception code in control register EXPEVT. If necessary, appropriate values are set in other control
registers.

wokw N

6. Sets the PC to the vector address corresponding to the exception cause. (If an exception is detected when the BL bit
in the SR is 1, reset vector address H'/A0O000000 is set in the PC regardless of the exception cause.)

7. Starts instruction execution from the address set in the PC.

When [Stop] is selected (stop mode):

Executes steps 1 to 6 above, then stops.

2.13  Control Registers

For the SH-3, SH-3E, SH3-DSP series, and SH-4 series, the simulator/debugger supports the memory-mapped control
registers that are used for exception processing, MMU control, and cache control. In addition, for the SH-4 series, the
simulator/debugger also supports the control registers that are used for BSC and DMAC control. For the SH2-DSP
(SH7612), the simulator/debugger only supports the CCR register that is used for cache control. Therefore, a user program
using exception processing, MMU control, cache control, BSC control, and DMAC control can be simulated and
debugged.

The control registers supported by the simulator/debugger are listed below.

MMU PTEH: Page table entry high register
PTEL: Page table entry low register
TTB: Translation table base register
TEA: TLB exception address register
MMUCR: MMU control register
Exception processing TRA: TRAPA exception register
EXPEVT: Exception event register
INTEVT: Interrupt event register
Cache CCR: Cache control register
CCR2 1 Cache control register 2
QACRO and QACR1™:  Queue address control registers 0 and 1
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BSC BCRI1 and BCR2™:  Bus control registers 1 and 2
WCRI1 to WCR3™:  Wait state control registers 1 to 3

MC R™  Individual memory control register
RT CSR™:  Refresh timer control/status register
RT CNT™: Refresh timer/counter
RT COR™: Refresh time constant register
RFCR : Refresh count register

DMAC SARO to SAR3™:  DMA source address registers 0 to 3

DARO to DAR3™: DMA destination address registers 0 to 3
DMATCRO to DMATCR3"”:  DMA transfer count registers 0 to 3
CHCRO to CHCR3™:  DMA channel control registers 0 to 3
DMAOR ;' DMA operation register

Notes: 1. The regist er marked with *1 is suppo rted only for t he SH3- DSP series.

2. The regist ers marked with *2 are suppo rted only for the SH- 4 series.
Only the CCR regst er is suppo rted for t he SH2- DSP (SH7612).

The simulator/debugger does not support the PCMCIA interface and the synchronous DRAM mode register.

To modify or display a control register value, use the [IO] window. For details, refer to section 4.7, Viewing the I/O
Memory.

2.14 Trace

The simulator/debugger writes the execution results of each instruction into the trace buffer. The conditions for trace
information acquisition can be specified in the [Trace Acquisition] dialog box. Right-clicking on the [Trace] window
displays the pop-up menu. Choose [Acquisition...] from the pop-up menu to display the [Trace Acquisition] dialog box.
The acquired trace information is displayed in the [Trace] window. The trace information displayed in the [Trace] window
differs according to the CPU.

The trace information can be searched. The search conditions can be specified in the [Trace Search] dialog box. Right-
clicking on the [Trace] window displays the pop-up menu. Choose [Find...] from the pop-up menu to display the [Trace
Search] dialog box.

For details, refer to section 4.16, Viewing the Trace Information.
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2.15  Standar d I/O and F ile I/O Processi ng

The simulator/debugger enables the standard I/0 and file I/O processing listed in table 2.7 to be executed by the user
program. When the I/O processing is executed, the [Simulated I/O] window must be open. Table 2.7 shows the supported

1/0O functions.

Table2.7 1/OFunctions
Fundion
No. Code Func tionName Description
1 H'21 GETC Inpus ore byte from the standard input device
2 H'22 PUTC Outputs one byte to the standard output device
3 H'23 GETS Inputs one line from the standard input device
4 H'24 PUTS Outputs one line to the standard output device
5 H'25 FOPEN Opens a file
6 H'06 FCLOSE Closes a file
7 H'27 FGETC Inputs one byte from a file
8 H'28 FPUTC Outputs one byte to a file
9 H'29 FGETS Inputs one line from a file
10 H'2A FPUTS Outputs one line to a file
11 H'0B FEOF Checks for end of the file
12 H'0C FSEEK Moves the file pointer
13 H'0OD FTELL Returns the current position of the file pointer

For details on I/O functions, refer to section 4.24, Standard 1/0 and File I/O Processing.
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2.16 Break Conditions

The simulator/debugger provides the following conditions for interrupting the simulation of a user program during
execution.

Break due to the satisfaction of a break command condition

Break due to the detection of an error during execution of the user program
Break due to a trace buffer overflow

Break due to execution of the SLEEP instruction

Break due to the [STOP] button

Break Due t o Satisfaction of a Break Comma nd Co nditidmze are six break commands as follows:

BREAKPOINT: Break based on the address of the instruction executed
BREAK_ACCESS: Break based on access to a memory range
BREAK_CYCLE Break based on the number of execution cycles
BREAK_DATA: Break based on the value of data written to memory

BREAK_REGISTER: Break based on the value of data written to a register
BREAK_SEQUENCE: Break based on a specified execution sequence

If [Stop] is specified as the action for when a break condition is satisfied, user program execution stops when the break
condition is satisfied. For details, refer to section 4.17, Using the Simulator/Debugger Breakpoints.

When a break condition is satisfied and user program execution stops, the instruction at the breakpoint may or may not be
executed before a break depending on the type of break, as listed in table 2.8.

Table2.8 Processing When a Break Condition is Sa tisfied

Command Instruction When a Break Condition is Satisfied
BREAKPOINT N ot executed

BREAK_ACCESS Executed

BREAK_CYCLE Executed

BREAK_DATA Executed

BREAK_REGISTER Executed

BREAK_SEQUENCE Not executed

For BREAKPOINT and BREAK_SEQUENCE, if abreakpoint is specified at an address other than the beginning of the
instruction, the break will not be detected.

When abreak condition is satisfied during user program execution, a break condition satisfaction message is displayed in
the [Output] window and execution stops.

Break Dueto Error Detection during User Program Execution: The simulator/debugger detects simulation errors, that
is, program errors that cannot be detected by the CPU exception generation functions. The [Simulator System] dialog box
specifies whether to stop or continue the simulation when such an error occurs. Table 2.9 lists the error messages, error
causes, and the action of the simulator/debugger in the continuation mode.
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Table2.9 Simula tion Errors

Error Message

Error Cause

Processing in Continuation
Mode

Memory Access Error

lllegal Operation

lllegal DSP Operation

Access to a memory area thathas not
bee allocated

Write to a memory area having the write
protect attribute

Read from a memory area having the
read disable attribute

Access to an area where memory does
not exist

Zero division executed by the DIV1
instruction

Writing zero by the SETRC instruction

Shift of more than 32 bits executed by
the PSHA instruction

Shift of more than 16 bits executed by
the PSHL instruction

On memory write, nothing is
written; on memory read, all bits
are read as 1.

Operates in the same way as the
actual device operation.

Invalid DSP Instruction
Code

Invalid DSP instruction code

Always stops.

TLB Multiple Hit

Hit to multiple TLB entries at MMU
address translation (only for the SH-3,
SH-3E, and SH3-DSP series)

Undefined.

When asimulation error occurs in the stop mode, the simulator/debugger returns to the command input wait state after

stopping instruction execution and displaying the error message. Table 2.10 lists the states of the program counter (PC) at
simulation error stop. The status register (SR) value does not change at simulation error stop.
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Table 2.10 Register States at Simulation Error Stop

Error Message PC Value

Memory Access Error When an instruction is read:
SH2-DSP and SH3DSP seies

The third instruction addess before the instruction that caused he
eror.

SH-1, SH-2, SH-2E, SH-3, SH-3E, andSH-4 series
The irstruction address before the nstruction thatcaused te eror.
Theslot address if an eror occurs when a barch destination is
read.

When an instruction is executed:

The irstruction address following te instruction thatcaused he eror.

llegal Operation The instruction address following the instruction that caused the error.

llegal DSP Operation The second instruction address following the instruction that caused the
error.

Invalid DSP The second instruction address following the instruction that caused the

Instruction Code error.

TLB Multiple Hit The address of the instruction that caused the error.

Use the following procedure when debugging programs that include instructions that generate simulation errors.

1. First execute the program in the stop mode and confirm that there are no errors except those in the intended locations.
2. After confirming the above, execute the program in the continuation mode.

Note: If an error occursin the stop mode and simulation is continued after changing the smulator modeto the
continuation mode, simulation may not be performed correctly. When restarting a smulation, always
restoretheregister contents (general, control, and system registers) and the memory contentsto the state
prior to the occurrence of theerror.

Break Dueto a Trace Buffer Overflow: After the [Break] mode is specified with [Trace Buffer Full Handling] in the
[Trace Acquisition] dialog box, the simulator/debugger stops execution when the trace buffer becomes full. The following
message is displayed in the [Output] window when execution is stopped.

Trace Buffer Full

Break Dueto Execution of the SLEEP Instruction: When the SLEEP instruction is executed during instruction
execution, the simulator/debugger stops execution. The following message is displayed in the [Output] window when
execution is stopped.

Sl eep
Note: When restarting execution, change the PC value to theinstruction address at therestart location.

Break Dueto the [STOP] Button: Users can forcibly terminate execution by clicking the [STOP] button during
instruction execution. The following message is displayed in the [Output] window when execution is stopped.

St op

Execution can be resumed with the GO or STEP command.
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2.17  Floating-Point Data

Floating-point numbers can be used for the following real-number data, which makes floating-point data processing easier.
The following data can be specified for floating-point data:

Data in the [Set Break] dialog box when the break type is set to [Break Data] or [Break Register]
Data in the [Memory] window

Data in the [Fill Memory] dialog box

Data in the [Search Memory] dialog box

Input data in the [Register] dialog box

The floating-point data format conforms to the ANSI C standard.

In the simulator/debugger, the rounding mode for floating-point decimal-to-binary conversion can be selected in the
[Simulator System] dialog box. One of the following two modes can be selected:

Round-to-nearest (RN)
Round-to-zero (RZ)

If a denormalized number is specified for binary-to-decimal or decimal-to-binary conversion, it is converted to zero in RZ
mode, and left as a denormalized number in RN mode. If an overflow occurs during decimal-to-binary conversion, the
maximum floating-point value is returned in RZ mode, and the infinity is returned in RN mode.

2.18  Display of Function Call History

The simulator/debugger displays the function call history in the [Stack Trace] window when simulation stops, which
enables program execution flow to be checked easily. Selecting a function name in the [Stack Trace] window displays the
corresponding source program in the [Source] window. This allows the function that has called the current function to also
be checked.

The displayed function call history is updated in the following cases:

‘When simulation stops due to the break conditions described in section 2.16, Break Conditions.
When register values are modified while simulation stops due to the above break conditions.

While single-step execution is performed.

For details, refer to section 4.15, Viewing the Function Call History.

2.19 Perfor mance Meas urement

The simulator/debugger has the profiler function and performance analysis function for performance measurement of the
user program.

2.19.1 Profiler

The profiler function displays the memory address and size allocated to functions and global variables, the number of
function calls, and the profile data for the entire user program. The profile data displayed differs according to the CPU.

Profile information is displayed in list, tree, and chart formats.

Profile information is useful in optimizing user programs by reducing the size and putting the most frequently called
functions in-line.
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When using the profile information saved in afile, it is possible to optimize user programs based on dynamic information
using the optimizing linkage editor.

For details, refer to section 4.14, Viewing the Profile Information, and section 4.2.3, Optimize Option Profilein the
Optimizing Linkage Editor User's Manual.
2.19.2 Performance Analysis

The performance analysis function displays the number of execution cycles and function calls for the specified function in
the user program. Since performance data for only the specified function is acquired, simulation can be done faster. For
details, refer to section 4.18, Analyzing Performance.

2.20  Pseudo-Interrupts

The simulator/debugger can generate pseudo-interrupts during simulation in the following two ways:

1. Pseudo-interrupts generated by bresk conditions
A pseudo-interrupt can be generated using a break command to specify [Interrupt] as the action when a break condition
issatisfied. For details, refer to “ Specifying the Action at Break” in section 4.17.2, Setting a Breakpoint.

2. Pseudo-interrupts generated from the [Trigger] window

A pseudo-interrupt can be generated by clicking a button in the [Trigger] window. For details, refer to section 4.22,
Generating a Pseudo-Interrupt Manually.

If another pseudo-interrupt occurs between a pseudo-interrupt occurrence and its acceptance, only the interrupt that has a
higher priority can be processed.

Note: Whether an interrupt isaccepted is determined by the specifications of the CPU for the selected debugging
platform. Note however that when H'11 is specified asthe priority level of an interrupt, that interrupt is
always accepted. The simulator/debugger does not simulate the operation of the interrupt controller.

221 Coverage

The simulator/debugger acquires instruction coverage information during instruction execution within the address range
specified by the user.

The status of each instruction execution can be monitored through the instruction coverage information. In addition, this
information can be used to determine which part of aprogram has not been executed.

The [Coverage] window displays the acquired instruction coverage information:

The instruction coverage information can also be displayed in the [Source] window by highlighting the column
corresponding to the source line of the executed instruction.

Theinstruction coverage information can be saved in or loaded from afile. Only afilein the .COV format can be loaded.

For details, refer to section 4.19, Acquiring Code Coverage.
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Section 3 Preparations for Debugging

This section describes the preparations for debugging your program. Y ou will learn how to select and configure a
debugging platform with which to debug, how to load your debug target file, and what the debugger sessions are.

3.1  Building before Debugging

To debug your program in the C/C++ source level, your C/C++ program must be compiled and linked with the [Debug]
option enabled. When this option is enabled, the compiler puts al the information necessary for debugging your C/C++
code into the absolute file or management information file. If either of these filesis used for this purpose, it is usually
called adebug object file. When you create your project, the initial setup will normally be configured for debugging.

Note: Make sureyou have the [Debug] option enabled in your compiler and linker, when you gener ate an obj ect
filefor debugging.
Even if your debug object file does not contain any debugging information (for example, the S-record
format), you can still load it into the debugging platform, but you will only be ableto debugit in the
assembly-language level.

3.2 Selecting a Debugging Platform

Selecting the debugging platform is very dependent on the installation method of the HEW. If the HEW hasatoolchain
installed, the application project generator will be able to set up both the toolchain and the debugger targets
simultaneously. This allows the options for the targets and toolchain to be matched closely so no inconsistencies occur. If
thereis no toolchain installed, you will only be able to select debug-only project types. By default, the HEW will display
the debug-only project generation type for each CPU family in the [New Project Workspace] dialog box. This project type
will provide similar behavior to the previous [HDI session] dialog box.

ed 3
Workzpace Mame: 0K I
I Cancel |

Project Mame:

I Browse.. |

Directary:
IO:¥Hew2

CPU family:

Tool chain:
|Hitachi SuperH Standard j

Project tvpe:

Demonstration
Iﬁ Empty fApplication

] Library

Figure3.1 New Project Workspace Dialog Box
RENESAS 165




The dialog box shown in figure 3.1 allows you to select a project generation type that matches your target CPU.

[Application] Project for generating an execution program that includes the initial routine file written in the
C/C++ language or assembly language.

[Demonstration] Project for generating a demonstration program written in the C language or assembly language.
[Empty Application] Project for only setting the toolchain environment (no generation file).
[Library] Project for generating a library file (no generation file).

Note: Select [Empty Applica tion]to generate a debug only proj ect.

2|

Which CPU do wou want to uze for
thiz project?

CPU Series:
SH-1
SH-2
SH2-DSP
SH-ZE
SH-3
SHAI-NSP
G Type:
SHTRD
SHYTE1
Other

Lo L o]

<Back | Mext> |  Finsh |  Gancel

Figure3.2 CPU Selection Display (Step 1)

1. Selectthe CPU in Step 1. The CPU types ([CPU Type]) are classified according to the CPU series ([CPU Serieq)).
Select the CPU corresponding to the program to be devel oped because the generation file differs according to the
[CPU Series] and [CPU Type] settings. If there is no corresponding CPU, select a CPU with similar hardware
specifications or [Other].

The following buttons at the bottom of the dialog box are the same as those in the [New Project] wizard dialog box.
[Next>] Movesto the next display.

[<Back]  Returnsto the previous display.

[Finish)  Opensthe[Summary] dialog box.

[Cancel]  Returnsto the [New Project Workspace] dialog box.

To moveto Step 2, click the [Next>] button in Step 1.
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21

Specify global optionz.
Endian: Bie -
FRL: Mix hd

Round: IZEI’D VI

r Denormalized number allowed
az a result

[~ Position independent code (PIC)
[~ Treat double as float

[~ Use try, throw and catch of C++

r Enable/disable runtime type
information

Finigh | Cancel

Figure3.3 Option Setting Display (Step 2)

2. Specify the options common to all project filesin Step 2. The specifiable items depend on the CPU selected in Step 1.
List Box Settings:

[Endian] Selects the endian type.
[Big] Byte order of memory datais big endian
[Little] Byte order of memory dataislittle endian
[FPU] Selects the floating-point operation mode.
[Single] Single-precision operation
[Double] Double-precision operation
[Mix] Operation according to the source code definition
[Round] Selects the rounding mode of the floating-point operation result.
[Zero] Round-to-zero
[Nearest] Round-to-nearest
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Check Bo x Set tings:

[Denormalized number allowed as a result] Checking handles the denormalized number of a floating-point number
as a denormalized number. By default, the denormalized number is
handled as zero.

[Position independent code (PIC)] Checking generates a position independent code.

[Treat double as float] Checking converts double type into float type before object file
generation.

[Use try, throw and catch of C++] Checking enables the C++ exception processing functions (try, catch,
and throw).

[Enable/disable runtime type information] Enables or disables the type information at execution.

When checked, dynamic_cast and typeid are enabled.
To move to Step 3, click the [Next>] button in Step 2.

i

What kind of initialization routine
would vou like to create?

v Use IO Library
Number of 170 Streams:
20

¥ Use Heap Memaory
Heap Size: IW
Generate main Function
|O zource file LI
[V /0 Reeister Definition Files

Generate Hardware Setup
Function

INone ;I

=

Finizh | Cancel

Figure3.4 Generation File Setting Display (Step 3)

3. Specify the generation filein Step 3.

[Usel/O Library] Checking enables use of standard I/O libraries.
[Number of 1/0 Specifies the number of 1/0 streams that
Streams] can be used simultaneously.
[Use Heap Memory] Checking enables use of the heap area management function sbrk( ).
[Heap Size] Specifiesthe size of the heap areato be
managed.

[Generate main( ) Function]  Selects generation of amodel main function.
Generates amain function file [(Project name).c(cpp)].
[1/O Register Definition Files] Checking generates an /O register definition file (iodefine.h) written in the C language.
[Generate Hardware ~ Selects generation of amodel 1/0
Setup Function] register initial setting program.
Generates a hardware setting file
(hwsetup.c(cpp) or hwsetup.src).
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Note:  Toincludeamain function that hasalready been made, select [None] in [Generate main( ) Function]
and after making the project, add thefile containing the main function to the project. Notethat if the

name of the function to be included is different, the function calling section in resetprg.c must be
modified. Be sureto refer to the hardware manual of the CPU for actual values of the samplefile
contents, such asthe vector table definition and 1/0 register definition, which are generated by the

project generator.
To moveto Step 4, click the [Next>] button in Step 3.

— Library :

Wruntime : runtime routines

[lztdareh : Supports access to wariable

K

[Wnew : Performs memory allocation and
[lctypeh : Handles and checks characte
[Imathhk : Performs rumerical calculatio
[Imathfh : Performs numerical calculatic

[W]stdiok : Performs inputSoutput handlin

(wiztdlibh @ Performs © program standarc

(wztrineg.h : Performs string comparizon, 1

[Jing{EC++) : Performs input/output proc

[Jeomplex(EC++) : Performs complexillj
»

Enable all | Disable all |

Finigh | Cancel

Figure3.5 Standard Library Setting Display (Step 4)

4. Specify the configuration of the standard libraries used by the C/C++ compiler in Step 4.
The functions defined in the checked items and the runtime function are included.

[Enableall] Selects all standard library functions.

[Disabledl] Does not select al standard library functions.
Note that only the minimum required functions, runtime and new, are selected.

To moveto Step 5, click the [Next>] button in Step 4.
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Wihat are the stack settings?

Stack Pointer Address:
el —an reset

[H73FFFFFO

Stack Size:
IH'4EIU

Finigh | Cancel

Figure3.6 Stack Area Setting Display (Step 5)

5. Specify the stack areain Step 5. Thisis done by setting the initial value of the stack pointer and the stack size. The
initial value of the stack areas depends on the CPU selected in Step 1.
Note: Thestack areaisdefined by stacksct.h which is generated by the HEW. If stacksct.h has been modified
by an editor, it cannot be modified from [Project -> Edit Project Configuration] in the HEW.

To move to Step 6, click the [Next>] button in Step 5.
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21x]
What zupporting files would wou like

to create”?

[v Wectar Definition Files

Wector Handlers:

Handler | ector
_PowerOM_Reset  HOOD Power On Reset (Hit:
_Manual_Reset H'020 Marual Reset

‘| | ]

Finigh | Cancel

Figure3.7 Vector Setting Display (Step 6)

6. Specify the vector in Step 6.

[Vector Definition Files]  Checking generates a vector definition file and a vector table setting function definition

file.
[Vector Handlers] [Handler]

[Vector]

Displays the handler program name of the reset
vector.

To modify the handler program, after selecting the
handler program name by clicking on it, enter the
new handler program name. Note that if the handler
program is modified, areset program (resetprg.c)
isnot generated.

Displays a description of the vector.

Note:  Sincethe generated reset program, interrupt functions, reset vector handlers, and interrupt source
register definitions are samples, be sureto refer to the CPU hardware manual.

To moveto Step 7, click the [Next>] button in Step 6.
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— Targets :
[J5H-4 Simulator

[5H-4 SimulatoriLittle endian?

[5H-4 with BSC Simulator

[(5H-4 with BSG Simulatar(Little endian)
[(ISH-4{SHTTE0R) Simulatar
[(SH-4(SHTTE0R) Simulator(Little endian

Tareet type : |SH-4 x|

Finigh | Cancel |

Figure 3.8 Debugger Target Setting Display (Step 7)

7. Specify the debugger targetsin Step 7.
[Targets)] Sets the debugger targets. Select (by checking) the debugger targets. No selection or a selection of
more than one target is possible.
[Target Type] Specifies the type of the targets displayed in [Targets].
To moveto Step 8, click the [Next>] button in Step 7.
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Target name :
|SH—4 Simulator

Configuration name :
|SimDebug_SH—4

— Detail options :

Item | Setting
Simulator /0 enable
Simulator IF0 addr. | Ox4
Bus mode a

Tadify |

<Back |[ Mext> |  Fish |  Cancel |

Figure 3.9 Debugger Option Setting Display (Step 8)

8. Set the options for the debugger targets selected in Step 8.
[Configuration name] By default, the HEW generates two configurations: [Release] and [Debug]. If a debugger
target is selected, a configuration for the selected target is also generated (an abbreviation
including the target name). This configuration name can be changed in [Configuration

name).
[Detail options] Sets the debugger target options. To modify an option, select [Item] and click [Modify]. If
the selected item cannot be modified, [Modify] remains gray even when [Item] is selected.
[Simulator 1/0] System call for standard /O or file 1/O
from the user program is enabled ([Enable])
or disabled ([Disable]).
[Simulator /O addr.]  Addressfor above system call.
[Bus mode] Currently cannot be used by the

simulator/debugger.
To moveto Step 9, click the [Next>] button in Step 8.
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The following source files will be

generated:
File Mame | Extension | Dezcription
dbzct = Setting of BR Sectior
et ] s Program of Low lewel
oz = Program of /0 Streal
zhrk C Program of =brk
indefine h Diefinition of L0 Reei
intpre sro Interrupt Program
vectthl aro Ihitialize of Wector Ta
vect 30 Definition of Wector
ENY inc Define Interruput Evel
vhandler arc Reset/Thterrupt Hand
resetpre [c] Fezet Program
zudod = Main Program
lowzre h Header file of IO Str
zhrk h Header file of sbrk fil
stacksct h Setting of Stack ares
4] | i

<Back | Hexi> |

Cancel |

Figure3.10 Generation File Name M odification Display (Step 9)

9. Thefilesto be generated by the HEW based on the settings made so far isdisplayed asalistin Step 9.

[File Name] File name

To change afile name, after selecting the file name by clicking on it, enter the new file name.
[Extension] File extension
[Description] Description of thefile

Clicking the [Finish] button in Step 9 displays the [Summary] dialog box.
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Summary . ﬂ ﬁl

Project Summary:

———————— FROJECT GEMERATOR ——-————- -
PROJECT MAME : Tutarial

PROJECT DIRECTORY : CrHew2¥ Tutorial¥ Tutorial

CFPL SERIES : SH-4

CFPL TYPE : SHYTE0

TOOLCHAIN NAME - Hitachi SuperH FISC engine Standan
TOOLCHAIN WERSIOM : 7060

GENERATION FILES :

C#Hem ¥ TutoriaBETutor ial¥dbect o
Setting of B.R Section

CrgHem2¥ Tutoria B Tutarial¥lowly Lerc
Program of Low level

C#Hem ¥ TutoriaBETutorial¥lowsrc.c
Program of LA0 Stream

CrHem2¥ Tutoria B Tutarial¥sbrk.c
Program of shrk

C#Hem¥ Tutoria B Tutorial¥iodefine h

Definition of L0 Rezister -
4| | »

Click QK to generate the project or Cancel to abort,

¥ Generate Readmetxt as a summary file in the project directory

Cancel

Figure3.11 Summary Dialog Box

10. The project generator displays information on the project to be generated in the [Summary] dialog box. After
confirming the display contents, click the [OK] button.
Checking [Generate Readme.txt as a summary file in the project directory] will save the project information displayed
in the [Summary] dialog box as a text file named Readme.txt in the project directory.

33 Configuring the Debugging Platform

Before loading a program into your debugging platform, the platform must be set up to match your application system.
Theitems that must be set are typically the device type, operating mode, clock speed, and memory map. It is particularly
important to set the memory map. In the HEW, the project generation process will have completed much of this work.
However if you are using a board with a configuration different from the standard types, then some customization will be
required.

331 Memory Map

The debugging platform needs to know which areas in the device's address space are RAM, ROM, on-chip registers, or
areas where memory is not alocated. Therefore, the memory map must be set up.

When you select the device type and mode in the project generator, the HEW will automatically set up the map for that
device and the mode in which the processor is operating. For example, in adevice with internal ROM and RAM, the areas
where these are located in the device's memory map will be set by default.

When external memory is used, the debugging platform requires to be informed.

When using the simulator, the memory map settings can be modified in the [Simulator System] dialog box. For details,
refer to section 4.24.1, Simulator System Dialog Box.
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In this case, the settings can be referred to in the [Simulator] sheet of the [Standard Toolchain] dialog box. Clicking the
[View] button of the [Standard Toolchain] dialog box (figure 3.12) displays the [CPU hardware map] dialog box (figure
3.13).

Caonfiguration : Bzzembly ] Link/Library ] Standard Library ] CPU  Simulator i'l 1 I 4
iSimDebug_SH—‘I L’ Memary resource :
Start | End I | pui
000000000 000007 F FF F =
0:=05FFFFOO 0x05FFFFFF B/ Wigwn

Ox0FFFEDOD 0=0FFFFFFF R

Figure3.12 Standard Toolchain Dialog Box

Memary view :
o 1)
00000 - 05FFFEFF] External Physical Memory Section
&% 00000000 : DVEGTTBLDINTTEL 00000000 —entf¥ 50 smee e T
&k 00000300 : PRes=tPRGPIPRG | DINTTEL
00001000 : P.GOSBSECCHOSECD
A [DSFFFFO0 - OSFFFFFF] L0 20000000
A (05000000 - OFFFDFFF] External o B T
& 0FO00000 : B.R PInPAG
S5 OFODIBFD - S
60000000
A [DFFFEDDD - OFFFFFFF] On-Chip RAM e
4 [10000000 - FFFFFFFF] External T E
C4BSEC
40000000 C4DSEC
D
CO0aa00:
E0000000
FFFFFFFF
[ OrChip ROM Or
W OreChin RAN B R
O Estemal O Norruse
m o
B Feserve
Glose

Figure3.13 CPU hardware map Dialog Box
The following information is displayed:

[Operation] Displays the address range in the upper step.
Displays the linkage map in the lower step.

[Memory View] Displays memory map and memory resource information.
A memory resource already allocated (Allocated Area) is displayed in yellow.
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3.3.2 Memay Resource
To use the simulator, the memory resource of the address range being used must be saved.

In this case, the settings can be referred to in the [Simulator] sheet of the [Standard Toolchain] dialog box (figure 3.12).
The [Simulator] sheet contains the following buttons:

[View] Displays the memory map information.
[Add] Adds a memory resource.

[Modify] Modifies the selected memory resource.
[Remove] Removes the selected memory resource.

Clicking the [Add] button displays the [Add memory resource] dialog box (figure 3.14).

—Address
Start: | -1 000000 Che |
End: 0=10000007 =

Attribute : IR vl
QK I Cancel |

Figure3.14 Add memory resource Dialog Box
Specify the following itemsin the [Add memory resource] dialog box:
[Start] Start address
[End] End address
[Attribute] Attribute (R: Read-only, R/W: Readable/Writable)

The memory resource settings can be changed in the [Simulator Memory Resource] dialog box. For details, refer to
section 4.24.4, Simulator Memory Resource Dialog Box.

Modification of the memory resource information in the [Simulator Memory Resource] dialog box will be reflected in the
contents of the [Standard Toolchain] dialog box, and modification in the [ Standard Toolchain] dialog box will be reflected
in the contents of the [Simulator Memory Resource] dialog box as well.

333 Downloading a Program

If there is sufficient memory in the system in which to download your program, you can then proceed to download a
program to debug. By default, the program output from the linker of the current project is automatically downloaded.

It is aso possible to manually choose the download modules after the project creation. Thisis achieved viathe [Debug
Settings] dialog box shown in figure 3.16. Thisdialog box alows you to control the debug settings throughout your
workspace. The tree on the left of the dialog box contains all of the current projects. Selecting a project in thistree will
then show you the settings for that project, and the session selection in the session drop-down list. Multiple sessionsor all
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sessions in this list box can be selected. If you select multiple sessions, you can choose to modify the settings for one or

more sessions at once. The [Debug Settings] dialog box displays the following debug options:

Current debug target for the current project and session selection

Download modules for the current project and session selection

The download module list displays the order in which the files will be downloaded to the target. It is possible to add,
remove, modify, move up, and move down modules in this list.

< To add anew download module:

1
2. Select the project and configurations you are interested in adding a download module to in [tree control].

3.

4. The[Format] list box contains alist of supported object format readers. Thisallows you to choose the correct

Select [Options -> Debug Settings...]. The dialog box shown in figure 3.16 will be displayed.

Click the[Add] button. The dialog box displayed in figure 3.15 is displayed.

reader for the download module you wish to add to the project.

The[Filename] field allows you to browse to the download module on your disk, or smply type it into [edit
control] if you have not yet built the module.

Enter an offset address to the [Offset] field (suitable only for some object formats).

When the user clicks the [OK] button, the debug download module is added to the bottom of thelist. If you wish to
position the module in a different position in relation to the other modules, select the module and then use the [Up]
and [Down] buttons to position the module correctly.

Filename:

I LI Browze.. |

[~ Download debue infarmation anly
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Figure3.15 Download Module Dialog Box
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Debug Settings ﬂﬂ

IDebug j Target | Dptionsl
-3 abedef Target:
| 5H2 Moritor =l

Default Debug Format:
I Spanof j

Download Modules:

File Name | Difset Address | Fe Add |
D:AHEW2IAExehwfirhD... H'O0 5
Remove |
Up
Pl | _pl Lrovan |
k. | Cancel |

Figure3.16 Debug Settings Dialog Box ([Target] Sheet)
Any changes made in the [Debug Settings] dialog box do not take effect until you click the [OK] button.

The default debug format is set to the first download module in the list by default. Only one default debug object format
can be specified for each session. All currently installed debugger formats are listed here.

Debug Settings ﬂil
I RelzaseS ession j Target  Options

------ G tutarial Cammand bateh file lnad timing:

Command Line B atch Processing:

[~ Connect up to target on debug go

ak I Cancel

Figure 3.17 Debug Settings Dialog Box ([Options] Sheet)
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The [Options] sheet (figure 3.17) of the [Debug Settings] dialog box contains the option that determines when a target is
connected. If the option is checked, the target is not connected until you select [Build -> Debug -> Go]. If the option is
unchecked, the target is connected whenever a configuration is opened. This happens when a new workspace or project is
opened or also when you switch configuration using the toolbar or [Build Configurations] dialog box.

The [Command Line Batch Processing] list in the sheet contains a list of command line batch commands. These batch
commands can perform debug operations via the command line. When these commands are executed can be selected in
the [Command batch file load timing] drop-down list. Add the batch file to be executed after selecting an item in the
[Command batch file load timing] drop-down list. The order in the list is the order in which the command line batch files
will be executed when the timing event occurs.
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334 Manual Download of Modules

Once you have decided which modules are to be downloaded to the target, it is possible to manually update the modules of
the connected target by selecting [Debug -> Download Modules]. Thisallows asingle module or al of the modulesto be
downloaded. This can aso be achieved by right-clicking on modules under the [Download Modul€] folder in the
[Workspace] window.

335 Automatic Download of Modules

When you select [Debug -> Run...], the HEW cal culates whether any of the files or debugger settings that affect the
modules have changed since the last download. If the HEW detects a change, then it asks the user whether a download
needs to take place for each module. If the user selects[Y es], then the module is downloaded to the target.

If you have banked multiple modules at the same start address, only the first module at that address is downloaded by
default. Itisthen possible to manually load or unload the other modulesin the list whenever you want from the [Debug ->
Download Modules] and the [Debug -> Unload Modules] menu items.

336 Unloading of Modules

It is possible to manually unload downloaded modulesin the list whenever you want from the [Debug -> Unload Modules]
menu item. This can also be done from the [Download Module] pop-up menu in the [Workspace] window.

When amoduleis unloaded, its symbols are erased from the HEW debugging system, but the memory contents of the
target remains unmodified. After amodule has been unloaded, it cannot be debugged unlessit is reloaded.

34 Debugger Sessions

The HEW stores all of your builder optionsinto aconfiguration. In asimilar way, the HEW stores your debugger options
inasession. The debugging platforms, the programs to be downloaded, and each debugging platform’s options can be
stored in asession.

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.

341 Selecting a Session
The current session can be selected in the following two ways:

*  From the toolbar
Select a session from the drop-down list box (figure 3.18) in the toolbar.

H@ [Ed ||Debug =l ||HeleaseSession =l | s |@ P35

Figure3.18 Toolbar Selection

* From the dialog box
1. Select [Options-> Debug Sessions...]. Thiswill open the [Debug Sessions] dialog box (figure 3.19).
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Debug sessions: QK I
DefaultSession
SimgeszionsH-4 Cancel |

Bemaove |
SEWE AE.. |
Froperties |

GCurrent session:

SimSeszionSH-4 =
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Figure3.19 Debug Sessions Dialog Box

2. Select the session you want to use from the [Current session] drop-down list.
3. Click the [OK] button to set the session.
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34.2 Adding and Deleting Sessions
A new session can be added by copying settings from another session or deleting a session.

To add a new empty session

Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure 3.19).
Click the [Add...] button to display the [Add new session] dialog box (figure 3.20).

Check the [Add new session] radio button.

Enter a name for the session.

Click the [OK] button to close the [Debug Sessions] dialog box.

SR e

This creates a file with the same name as the entered session name. If the file name already exists, an error is
displayed.

Add new session : x|

= Add new session oK I

Mamme: Cancel |

* Lse an existing session file

T amne:

Itutolial
Seszzion file path:

I Browse |

¥ Open and maintain link to session file

[~ Make session file link read only

Figure3.20 Add new session Dialog Box
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To import an existing session into a new session file

1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure 3.19).
2. Click the [Add...] button to display the [Add new session] dialog box (figure 3.20).

3. Check the [Use an existing session file] radio button.

4. Enter a name for the session.

5. Browse to the existing session file location that you would like to import into the current project.

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.
6. Click the [OK] button to close the [Debug Sessions] dialog box.

To remove a session
1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure 3.19).
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 3.19).
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 3.21).

Hame: SimSeszionsH-4 !

Location: Ci¥Hew2¥ Tutorial¥ Tutor ial¥SimSescionSH-4 het z |

Last modified  08:37:29, Monday, August 05, 2002 _ Cercel |
I~ Bead only
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Figure3.21 Session Properties Dialog Box
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To make a session read-only

1. Select [Options -> Debug Sessions...] to display the [Debug Sessions] dialog box (figure 3.19).
2. Select the session you would like to make read-only.

3. Click the [Properties] button to display the [Session Properties] dialog box (figure 3.21).

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 3.19).

2. Select the session you would like to save.

3. Click the [Save as] button to display the [Save Session] dialog box (figure 3.22).

4. Browse to the new file location.

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.
Click the [OK] button.

o

2%

1RIFF DA L IaTutorial J = £ EB-

|_ 1 Debug

|| Feleaze
|_1SimDebug_SH-4
Defaultsezzion het
SimSeszionsH-dhst

e I | {FIF (S |
7 LDIERRT:  [Sessions Ghsf) | Far ) |

[~ Maintain link

A

Figure3.22 Save Session Dialog Box
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343 Saving Session Information

To sa ve a se ssion

Select [ File -> Sav e Sessio n].
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Section 4 Debugging

This section describes the debugging operations and their related windows and dialog boxes.

4.1 Viewing a Program

How to look at your program as source code and assembly language mnemonicsis explained here. The HEW has various
facilities for dealing with code and symbol information which are explained in this section and you will be shown how to
look at text files viathe user interface.

Note: After a break occurs, the HEW displaysthe location of the program counter (PC). In most cases, for
exampleif an Elf/Dwarf2 based project is moved from itsoriginal path, the sour ce file may not be
automatically found. In thiscase, the HEW will open a sourcefile browser dialog box to allow you to
manually locate thefile. This path will then be used to update any other sourcefilesin thisdebug project.

411 Viewing the Sour ce Code

Select your source file and click the [Open] button to make the HEW open thefilein the integrated editor. Itisaso
possible to display your source files by double-clicking on them in the [Workspace] window.

j*{******{»******{******{*************}****4{‘
J,f;-
/* FILE :initsct. e
/* DATE :Fri, Jul 16, 1999
/* DESCRIPTION :Initialize of RAM Data
/* CPU TYPE s @H7032
/’*
/* This file is generated by Hitachi Projec
’f*
jtiad-d-d-d-i!4'd-***QQ&i-d-d-éQQb****QQ&****QQb**#&Q
/*8H=1%/
extern int * D _ROM, * B BGN, * B _END, * D _EG
CRTEICELT extern void _INITSCT( )
{
%‘.char *p, *qi
NS S—— f*zera clear*/
reak mare, an
= { p= (char *)_B_BGN; p < (char *)_B_
PC address a s0 = 0-
P i -
A 3

Figure4.1 Source Window

The editor is divided into two areas: the gutter area (containing markers for breakpoints, PC location, etc.) and the text
area (containing color syntax highlighted code). Thisisshown abovein figure4.1.

4.1.2 Sour ce Address Column

After your program has been downloaded, the [ Source] window displays the addresses for the current source file (figure
4.2). The addresses are shown on the left-hand side of the [Source] window. Thisis useful for deciding where to set the
PC or breakpoints.
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1 o [m] ]
#include <no_float.h> ﬂ‘
#include <stdio.h>

#include <math._h>

#include <{stdlib.h>

void main(veid);

void sort(long =a);

void change{long =a);

extern void srand{unsigned int);

0x=00000a0c void main(uoid)
0=00000=16
long a[18], min, max;
long j:
int i;
0=00000a18 srand(1);

0=00000=220 2| printf("#i## Data Input H##\n");

0x00000a2c For{ i=0; i<10; i++ }{
0x00000a2e j = rand();
0x00000a36 if(j < 8¢
0x00000a38 i=-i
i

0x=00000a3a a[i] = j;
0=00000=44 printf(“a[%d]=%1d\n",i,a[i]);

i
000000262 sort{a);
000000266 printf (=== Sorting results xx=\n");
0=00000a72 For( i=8; i<18; i++ ){
0=00000=74 printf(“a[%d]=%1ld\n",i,a[i]);

i -
: Mo araa. i

Figure4.2 SourceWindow and Address Column

S To switch off acolumnin all sourcefiles
1. Right-click on the [Editor] window.
2. Click the [Define Column Format...] menu item.
3. The[Global Editor Column States] dialog box is displayed.
4

. The[Check status] check box indicates whether the column is enabled or not. If it is checked, the columnis
enabled. If the check box is gray, the column is enabled in some files and disabled in others.

5. Click the[OK] button for the new column settings to take effect.

Global Editor Column States ; x|

(vl Coverage
[w] E ditar

W] Source Address Cancel |

Figure4.3 Global Editor Column States Dialog Box

S To switch off acolumn in one source file
1. Right-click on the [Editor] window which contains the column you wish to remove to display the pop-up menu.

2. Click the[Columns] menu item to display a cascaded menu item. Each column is displayed in this pop-up menu.
If the column is enabled, it has atick mark next to its name. Clicking the entry will toggle whether the column is
displayed or not.
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4.1.3 Debugger Columns

The debugging platform can add columns to the [Source] window. These added columns are referred to as debugger
columns.

The columns that can be added to the [Source] window differ according to the debugging platform. The [Coverage]
column that graphically displays code coverage during debugger execution is an example of the columns that can be added.

Right-clicking on the column displays the respective pop-up menu for that column. Double-clicking on the column has a
different effect depending on the column. For example, in the [Editor] column, this sets a PC breakpoint.
4.14 VMewing the As s enbl y-L. anguage Code

If you have a source file open, right-click to open the pop-up menu and select [Go to Disassembly] to open the
[Disassembly] window at the same address as the current [Source] window.

If you do not have a source file, but wish to view code in the assembly-language level, either choose [View ->
Disassembly...], use the Ctrl + D accelerator, or click on the [Disassembly] window’s 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).

«& Disassembly i =101x]
_main 6DF3 i) F3. @-ER7 d
QO0O00AQOE 01206DF4 L (ER4-ERG ) , @-5F
Qoo00ALlZ 79370028 U #H'0028.R7
Q0000ALle 0OD74 ) E7.R4
QooooAls 79000001 i) #H'0001,E0
Q0000ALC SEOOOCEG @ _szrand::Z4

o 00000AZ0D 759001F42 1) #H'1F42 RO
QooooAz4 6DFOD i) R0, @-ER?7

00000426 SEOOOEE4 @ printf_lite:24

0o000AZA 0OB&7 ADDS.L #2 . ER7

00000A2C 1955 SUE.W RE.RE

00000AZE SE00O0CSE0 JSR @ rand:24

0o0ooA3z 17F0 EXTS.L ERO

00000434 OFB6 MOV . L ERD.EERe

00000436 4C02 BGE AH'0434:8

00000438 17B6 HEG.L ERG

00000A3A 0ODS3 MOV W RE.E3

00000A3C 1053 SHIL.W #2.R3

00000A3E 0943 ADD. W R4.R3

00000440 010069EB6 MOV . L ERE . @ER3

0o0000A44 OFED MOV . L ERE.ERD

00000446 01006DFO MOV . L ERO,@-ER7

00000444 6DFS HOw . W RS, @-ER7Y

00000&4C 759001F56 MOV . ¥ #H'1F56 RO

00000450 6DFO MOV . W RO, @-ER7?

00000AS2 SEOOOER4 JSE @ printf lite:24 T
4 4 4

Figure4.4 Disassembly Window

415 Modifying the Assembly-L anguage Code

Y ou can modify the assembly-language code by double-clicking on the instruction that you wish to change. The
[Assembler] dialog box will open.
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Assembler

Addresz Code tremonic
00001012 0100BDFE

Ok, | Cancel |

Figure4.5 Assembler Dialog Box

The address, machine code, and disassembled instruction are displayed. Enter the new instruction or edit the old
instruction in the [Mnemonics] 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 machine code in the debugging platform's memory
contents. If the memory contents are changed the dialog box (and [Disassembly] window) will show the new
assembly-language code, but the [Sour ce] window contentswill be unchanged. Thisisthe same even if the
sour ce file contains an assembler.

416 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 alot of code in the program, you can go directly to a specific address. Select
[Set Address] from the pop-up menu, and the dialog box shown in figure 4.6 is displayed.

Set Address

I_main

] I Cancel |

Figure4.6 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
isentered, the [Select Function] dialog box opens for you to select afunction. For details, refer to section 4.13,
Elf/Dwarf2 Support.

417 Viewing the Current Program Counter Address

Wherever you can enter an address or value into the HEW, you can also enter an expression. |f you enter aregister 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 [Source] 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.

4.2 Operating Memory

This section describes how to ook at memory areas in the CPU's address space. How to look at a memory areain different
formats, how to fill and move a memory block, and how to load and verify amemory areawith adisk file are described.
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4.2.1 VMewing a Menory Area

To look at a memory area, choose [View -> CPU -> Memory...] with the Ctrl + M accelerator or click the [View
Memory] toolbar button [|l]] to open the [Memory] window. Thiswill open the[Set Address] dialog box shown in figure
47,

|
I Cancel |
End:

Display Data A=
IElyte Ge1d ;I

Figure4.7 Set Address Dialog Box

Enter the range you wish to display as an address value or an equivalent symbol in the [Begin] and [End] fields. Select the
datasize for the display from the [Display Data As] drop-down list. Click the [OK] button or pressthe Enter key, and the
dialog box closes and the [Memory] window opens. The display can be scrolled within the range of the entered display
start and end addresses.

x|
Address Data Value =
0x00000A0C  6DF3 0120 6DF4 7G?
0x00000A12 7937 0028 OD74 717
0x00000A18 7900 0001 SEO0O 707
0x00000L1E OCE6 7900 1F42 777
0x00000A2Z4 6DFO0  S5E00 OBE4 777
0x00000AZA 0B&7 1955 SE00 777
0x00000A30 0C80 17F0 OFS6 727
0x00000A36 4C0Z2  17B6  ODS3 727
0x00000A3C 1053 0943 0100 77h
|
Figure4.8 Memory Window
There are three display columns:
[Address] Address of thefirst item in the [Data] column of thisrow
[Data] Dataisread 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

422 Displaying Data in Different Formats
If you want to change the display format of the [Memory] window, select [Format] from the pop-up menu. The dialog
box shown in figure 4.9 is displayed.
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Format Memary

Display Data fs:

|Elyte 1 j
Cancel |

Dizplay Value fs:

I AMSI character j

Walue Font:

IOc-urier Mew j

Figure4.9 Format Memory Display Dialog Box

To display and edit memory in different widths, use the [Display Data As] drop-down list. 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 third column [Value]. Thelist of formats depends on the
data selection.

The font of the [Vaue] column can be different from the font used to display the data. Thisis useful for displaying
[double] byte character values when the datais displayed in the [Word] format.

423 Splitting Up the Window Display

To vertically divide the [Memory] window display into two, select [Split] from the pop-up 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.

424 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 pop-up 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.

425 Modifying the Memory Contents

The memory contents can be modified viathe [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 4.10 is displayed.

Edit Memory
Current Value:
I Cancel |
Mew W alue:

[5

Figure4.10 Edit Memory Dialog Box
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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.

4.2.6 Sel ecting a Mennry Range

If the memory address range 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.

4.2.7 Findinga Vaue in Memory
To find a value in memory, open the [Memory] window and select [Search] from the pop-up menu.

The [Search Memory] dialog box shown in figure 4.11 is displayed.

] |
Cancel

Data:

Search Data As:
IByte Gl ;I

¥ Search Equal Data I~ Search Backward

Figure4.11 Search Memory Dialog Box

Enter the start and end addresses of the range in which to search (if amemory areawas 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 datais 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.
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If [Search Next] is selected from the pop-up menu in the state where data has been found, the search will continue from
the next address.

4.2.8 Filling a Memay Area with a Vaue
A value can be set as the contents of a memory address range using the memory fill function.

To fill a memory range with the same value, choose [Fill] from the pop-up menu of the [Memory] window or choose [Fill]
from the [Memory] drop-down menu. The [Fill Memory] dialog box is shown in figure 4.12.

el B3
I Cancel |

Data

Format:

| [

Figure4.12 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 aformat from the [Format] drop-down list 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.

429 Copying aMemory Area

Y ou can copy amemory area using the memory copy function. Select amemory range and then choose [Copy...] from the
pop-up menu. The [Copy Memory] dialog box opens (figure 4.13).

|
Cancel |
End:
|
Destination:
|
Format:
IElyte Ge1d ;I
I Werify

Figure4.13 Copy Memory Dialog Box
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The source start address and end address 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] list 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.

4.2.10 Savi ngand Verifyi nga Menory Area

A memory area in the address space can be saved into a disk file using the memory save function. Open the [Save Memory
As] dialog box by choosing [File -> Save memory...].

el 3
IElinary ;I
Cancel |

File name:

|manua|.bin =] _I

Start address:
|IJ

End Address:
|H'FFFF|

Figure4.14 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 thefile. The[File
name] drop-down list contains the previous four file names used for saving memory.

Clicking the [Browse...] 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 afile of the specified format type.
When file saving has completed, a confirmation message box may be displayed.

A memory areain the address space can be verified using the memory verify function. Open the [V erify Memory] dialog
box by choosing [File -> Verify Memory...].

21|

Canhicel

Yerify Memory

File name:
| =1,

Offzet address:

Figure4.15 Verify Memory Dialog Box
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4.2.11 Disabl ing 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 pop-up menu.

4212 Updatingthe Window Contents

The [Memory] window contents can be forcibly updated. This is done by checking [Refresh] in the pop-up menu.

4.2.13 Comparing the Mema'y 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 pop-up menu of the [Memory] window.

Compare Memory 21 x

Begin: QF

I Cancel |

Start Compare:

Format:

|Elyte 1) j

Figure4.16 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 aready highlighted in the
[Memory] window, the start and end addresses will be automatically filled in when the [Compare Memory] dialog box is
opened.

If thereisamismatch, the address where it was found is displayed in amessage box.

4214 LoadingaMemory Areafrom aFile

A file can be loaded to the debugging platform’s memory. Select [Load...] from the pop-up menu of the [Memory]
window to open the [Load Program] dialog box.
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Load Proeram ] il ﬂ

Format: Open
IElinary ;I

Cancel |
File name:

| =
Offzet address:

Figure4.17 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.

4.3 Viewing the TLB Contents

The TLB window is used to display the TLB contentsin a CPU with the MMU (Memory Management Unit) function. The
TLB window differs according to the CPU. Read the description corresponding to your CPU.

431 Opening a TLB Window
SH-3, SH-3E, and SH3-DSP Series:

Choose [View -> CPU -> TLB] or click the [TLB] toolbar button [ to open the [TLB] window.

E'00
H'0l H'O000OOOOD H'OOOOOOOQO H'OD EB'OEB'O B'O0 EB'O EB'O EB'O
H'0Z  H'O0000000  H'O00DOOOO  H'OD EB'O B'O0 B'OO B'O EB'O EB'O
H'03  H'O000000O  H'O0DDOOOO  H'OOD E'O B'O B'OD EB'D E'O E'O0
H'04 H'O000OOOOD H'OOOOOOOQO H'OD E'OEB'O EB'O0 EB'O E'O EB'O
H'0s  H'000000OOD H'OOOOOOOQO H'OD EBE'OEB'O EB'O0 EB'O EB'O EB'O
H'06  H'O0000000  H'O0000OOO  H'OD EB'0 B'O0 B'OO B'O EB'O EB'O
H'07  H'O000000OO  H'OOQDDOOOO H'OD E'O B'O B'OD EB'DO E'O E'O0
H'0s H'000000OO H'OOOOOOOQO H'OD E'OEB'0 E'O0 EB'O E'0O EB'O
H'0%  H'0000000OD H'OOOOOOQOQO H'OD EBE'OEB'O EB'O0 EB'O EB'O EB'O
H'0A  H'O000000O  H'O000OOOOD  H'OD EB'0 B'O0 B'OO B'O EB'O EB'O ;I

[ AT wayn £ ey fi Waya Jy Ways [

Figure4.18 TLB Window (SH-3/SH-3E/SH3-DSP Series)

Thiswindow displaysthe TLB contents. The selected entry is displayed in green. Since each way has one sheet, clicking
the way’ s sheet displays the way’ s contents. The contents of a currently disabled way are grayed out.

The following items are displayed in the window:

[Entry] Entry number in the TLB (H’00 to H' FF)
[VPN] Virtual page number (longword). Bits 31 to 10 are valid.
[PPN] Physical page number (longword). Bits 31 to 10 are valid.
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[ASID] Address space identifier

[V] Valid ity bit

[SZ] P age-size bit

[PR] Protection key field
[C] C acheable bit

[D] Di rty bit

[SH] Share status bit

SH-4 Series :
The SH-4 series has two kinds of TLB windows: instruction TLB window and unified TLB window.

Choose [View -> CPU -> TLB] or click the [TLB] toolbar button [ to open the [Select TLB] dialog box (figure 4.19)
for selecting the TLB window type to be displayed.

Select TLE

TLE Type:

Instruction TLE LI o |
ance |

Figure4.19 Select TLB Dialog Box
Thisdialog box selectsthe TLB to be displayed. Select one of the following TLB types:
[Instruction TLB]  Openstheinstruction TLB window.
[Unified TLB] Opensthe unified TLB window.

Clicking the [OK] button displays the selected TLB window. Clicking the [Cancel] button closes the dialog box without
opening aTLB window.

e Instruction TLB window

- Th=truction TLE - IDIﬂ
Entry | ¥EN PEN a0 | v |32 |em|c |sH|
: E'0 E'0O0 B'0 B'O :

H'l H'00000000 H'O0O00000 H'OD E'O B'O0 E'O BE'O EB'O
H'Z H'O0000000 H'O00o0o0oooo H'OO E'O B'O0 B'0 B'O B'0
H'3 H'00000000 H'O000O0O0OOO H'OO E'0 B'O0 B'0 B'O B'0

Figure4.20 Instruction TLB Window (SH-4 Series)
Thiswindow displays the instruction TLB contents. The selected entry is displayed in green.

The following items are displayed in the window:

[Entry] Entry number in the instruction TLB (H'0to H’3)
[VPN] Virtual page number (longword). Bits 31 to 10 are valid.
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[PPN] Physical page number (longword). Bits 31 to 10 are valid.

[ASID] Address space identifier
[V] Valid ity bit

[SZ] P age-size bit

[PR] Protection key field

[C] C acheable bit

[SH] Share status bit

Unified TLB window

& Uified TLE . =10 x|
[Entry | ven PEN a0 | v |3z || |D ISHlmlj

: H'00  H'00000000 H'O0000000 E'on BE'0 B'0 BE'0 B'(
H'Ol H'O00000O0O0 H'OOQOOOOOOD H'OO B'O B'OQ BE'0 B'O0 E'0 B'O B'O
H'0Z H'OOODOOOOO H'O000OOOO H'OO B'O B'OOD B'0 B'0 BE'0 B'O B'O
H'03 H'O000O0OQO0O H'OQOOOOOD H'OO B'O B'OQ B'0 B'0 E'0 B'O B'O
H'04 H'OOODOOOOO H'OOOOOOOO H'OO B'O BE'OD BE'0 B'O E'0 B'O B'O
H'O5 H'O000O0OQO0O H'OQOOOOOD H'OO B'O B'OQ B'0 B'0 E'0 B'O B'O
H'0& H'OOODOOOOO H'OOOOOOOO H'OO B'O BE'OD BE'0 B'O E'0 B'O B'O
H'O7 H'OOO00O0OOO H'OOO0OOOO H'O0O B'O B'OD B'0 B'0 BE'0 B'O B'O
H'O& H'O000000O0O H'OOQOQOOOOO H'OO B'O B'OQ B'0 B'O E'0 B'O B'O
H'09 H'OOODOOOOO H'O000OOOO H'OO B'O B'OOD B'0 B'0 BE'0 B'O B'O
H'04 H'O0O00O0OQOQO H'OQOOOOOOD H'OO B'O E'O0 B'O B'O E'0 B'OEB'0D -

Figure4.21 Unified TLB Window (SH-4 Series)
Thiswindow displays the unified TLB contents. The selected entry isdisplayed in green.

The following items are displayed in the window:

[Entry] Entry number in unified TLB (H’00 to H’ 3F)

[VPN] Virtual page number (longword). Bits 31 to 10 are valid.
[PPN] Physical page number (longword). Bits 31 to 10 are valid.
[ASID] Address space identifier

V] Validity bit

[S2] Page-size hit

[PR] Protection key field

[C] Cacheable bit

[D] Dirty bit

[SH] Share status bit

[WT] Write-through bit
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4.3.2 Modify ing the TLB Contents

Selecting [Modify...] from the pop-up menu with a TLB item selected opens the dialog box to modify the selected TLB
item.

Figure4.22 Modify TLB Dialog Box (VPN is Selected in SH-3)

Thisdialog box alowsthe currently selected TLB item to be modified. The selected TLB item and entry number are
displayed in the caption of the dialog box. The way number is aso displayed for a TLB with ways. The item name in the
dialog box displaysthe selected TLB item.

Clicking the [OK] button stores the newly entered contentsin the TLB. Clicking the [Cancel] button closes the dialog box
without storing the newly entered contentsin the TLB.

433 Flushing the TLB Contents
Selecting [Flush] from the pop-up menu flushes the TLB. All valid bits are cleared to 0 and all TLB entries are invalidated.

Note that during execution of an instruction, the [Flush] menu is disabled and the TLB cannot be flushed.

434 Searching the TLB Items

Selecting [Find...] from the pop-up menu opens the [Find TLB] dialog box in which a TLB item can be searched for in
column units.

Note that during execution of an instruction, the [Find...] menu is disabled and the TLB item cannot be searched for.

Find Column:
WPN -

I —I Cancel |
Find Walue:

IH'DUUDUUDD

Figure4.23 Find TLB Dialog Box
This dialog box searchesfor a TLB item. The following search conditions can be specified:
[Search column] Item to be searched for
[Search value] Value to be searched for

After setting the search conditions, the search can be started by clicking the [OK] button. As aresult, the matching entry is
highlighted.

Clicking the [Cancel] button closes the dialog box without searching for a TLB item.
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4.3.5 Continuing the TLB Search

The next matching TLB item can be searched for with the search conditions that have previously been set. In the state
where a matching TLB item was found in the preceding search, select [Find Next] from the pop-up menu.

Note that during execution of an instruction, the [Find Next] menu is disabled and the next matching TLB item cannot be
searched for.

4.4 VMewing the Cache Contents

The cache window is used to display the cache contents in a CPU with cache. The cache window differs according to the
CPU. Read the description corresponding to the CPU.

44.1 Opening a Cache Window
SH- 3, SH- 3E, SH3- DSP, and SH2- DSP (SH7612) Series:

Choose [View -> CPU -> Cache] or click the [Cache] toolbar button [ﬁ] to open the [Cache] window.

=101

Entry | ¥ L1} LRI Tag Address | Longwordd | Longmordl | Longword2 Long‘mord3| ﬂ

H'Dl E'0 B'0 B'000000 H'OODOOOOO0  H'00000000 H'OOQOOOO000 H'00000000 H'O0000000
H'0OZ E'0O B'O B'O00000 H'00000000  H'O0000O0O0 H'O00000000 H'O0O0OOOOO H'OO000O000

H'0O3 E'0OB'O B'O0O0000 H'00000000  H'O0O0OOOOO H'O0000000 H'OOO0OOOOO H'O0O000O0O000
H'04 E'0O BE'O B'O00000 H'00000Q000  H'OO000000D H'OOOQOQ0000 H'OO00O0OQOQOO H'OOO00O0000
H'O5 E'0O B'O B'O00000 H'00000000  H'O0O000OO0O H'O0000000 H'O0O0OOOOO H'O0O000O0O000
H'0O6 E'0 B'O B'O000O0 H'00000000  H'OO000000 H'OOOQOQ0000 H'OO00O0OQOQOO H'OOO000000
H'0O7 E'0O B'O BE'O00000 H'00000000  H'O0000O0O0 H'O0000000 H'O0O0OOOOO H'OO000O000
H'0O5 E'0E'OC B'O00000 H'00000000  H'OOD000000 H'OO0OQOQ0000 H'O00O0OQO00D H'OD000000 LI

AT wayo £ iy i niay2 f ays £

Figure4.24 Cache Window (SH-3/SH-3E/SH3-DSP/SH2-DSP (SH7612) Series)

Thiswindow displays the cache contents. The selected entry is displayed in green. Since each way has one sheet, clicking
the way’ s sheet displays the way’ s contents. The contents of a currently disabled way are grayed out.

The following items are displayed in the window:

[Entry] Entry number in the cache. The specifiable value depends on the CPU.
* SH-3and SH-3E series: H'00 to H'7F
* SH3-DSP series: H'00 to H'FF
* SH2-DSP(SH7612): H'00 to H'3F

[V] Validity bit. When thisbit is 1, the entry isvalid.
[U] Updeate bit. When thisbit is 1, the entry has been written to.
[LRU] Numerical string that determines which way's entry should be replaced when a cache miss occurs.

(The same LRU valueis assigned to the same entry in al ways.)
[Tag Address] Tag address

[Longword0] to Longword data 0 to 3 set to the cache entry
[Longword3]
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SH- 4 and SH- 4BSC:
The SH-4 and SH-4BSC have two kinds of cache windows: instruction cache window and operand cache window.

Choose [View -> CPU -> Cache] or click the [Cache] toolbar button [&I] to open the [Select Cache] dialog box (figure
4.25) for selecting the cache window type to be displayed.

Cace Toe
nztruction Cach Cancel |

Figure4.25 Select Cache Dialog Box
This dialog box selects the cache to be displayed. Select one of the following cache types:
[Instruction cache]  Opensthe instruction cache window.
[Operand cache] Opens the operand cache window.

Clicking the [OK] button displays the selected cache window. Clicking the [Cancel] button closes the dialog box without
opening a cache window.

* Instruction cache window

=10/

Longword2 | Longword3 |

H'Dl B'D H'oooooo0o H'00000000 H'00000000 H'00000000 H'OO000000
H'0Z EB'O H'0O00OODOOO H'00000000 H'00000000 H'00000000 H'OOoooooo
H'03 E'O H'00000O0O00 H'00000000 H'00000000 H'00000000 H'OO000000
H'0O4 E'O H'0D0OOO0O0O H'00000000 H'00000000 H'00000000 H'OO000000
H'0O5 E'O H'000OODOOO H'00000000 H'00000000 H'00000000 H'OO0ooo00
H'Os E'O H'000OOOO0O H'00000000 H'00000000 H'00000000 H'OO000000
H'07 EBE'O H'000OODOOO H'00000000 H'00000000 H'00000000 H'OOoooooo
H'0O5 E'O H'000OOO0O0O H'00000000 H'00000000 H'00000000 H'OO000000
H'0% E'O H'000OODOOO H'00000000 H'00000000 H'00000000 H'OOoooooo
H'0O4 E'O H'000OODOOO H'00000000 H'00000000 H'00000000 HIUDDDDD%iI:J
M

l |

Figure4.26 Instruction Cache Window (SH-4/SH-4BSC)
This window displays the instruction cache contents. The selected entry is displayed in green.
The following items are displayed in the instruction cache window:
[Entry] Entry number in the instruction cache (H’ 00 to H' FF)
[V] Validity bit. When thisbit is 1, theentry isvalid.
[Tag Address] Tag address

[Longword0] to Longword data 0 to 7 set to the instruction cache entry
[Longword7]
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Operand cache window

H'O01
H'ooz
H'003
H'oo4
H'OOS
H'OO06
H'oo07
H'008
H'oo9
H'O0A
<

E'0B'O H'oooooooo
E'0E'OD H'oooooooo
E'0 E'O H'oooooooo
E'0E'OD H'oooooooo
E'0 E'O H'oooooooo
E'0B'O H'oo0aoooaa
E'0E'OD H'ooogoooo
E'0B'O H'oooooooo
E'0E'OD H'oooooooo
E'0B'O H'oooooooo

H'00000000 H'oooooooo
H'0000oooo H'ooo00000
H'0o0000ooo H'oooooooo
H'0000oooo H'ooo00000
H'0o0000ooo H'oooooooo
H'00000000 H'oooo00oo
H'oo0o0oooo H'oooooooo
H'00000000 H'oooooooo
H'0000oQooo H'ooo00000
H'00000000 H'oooooooo

H'oooooooo
H'oooooooo
H'oooooooo
H'oooooooo
H'oooooooo
H'oooooooo
H'oooooooo
H'oooooooo
H'oooooooo
H'oooooooo

H'oooooooo
H'oooooooo
H'oooooooo
H'oooooooo
H'oooooooo
H'oo0aoooaa
H'ooogoooo
H'oooooooo
H'oooooooo

HIDDDDDDDiﬁI
H

Figure4.27 Operand Cache Window (SH-4/SH-4BSC)

Thiswindow displays the operand cache contents. The selected entry isdisplayed in green.

The following items are displayed in the operand cache window:

[Entry]

(V]

(vl

[Tag Address]

[Longword0] to
[Longword7]

SH-4 (SH7750R):

Entry number in the operand cache (H’000 to H' 1FF)

Validity bit. When thisbit is 1, the entry isvalid.

Updeate bit. When thisbit is 1, the entry has been written to.

Tag address

Longword data 0 to 7 set to the operand cache entry

The SH-4 (SH7750R) has two kinds of cache windows: instruction cache window and operand cache window.

Choose [View -> CPU -> Cache] or click the [Cache] toolbar button [ &[] to open the [Select Cache] dialog box (figure
4.28) for selecting the cache window type to be displayed.

Cancel |

Figure4.28 Select Cache Dialog Box

This dialog box selects the cache to be displayed. Select one of the following cache types:

[Instruction cache]

[Operand cache]

Opens the instruction cache window.

Opens the operand cache window.
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Clicking the [OK] button displays the selected cache window. Clicking the [Cancel] button closes the dialog box without
opening a cache window.

Instruction cache window

=101

Long‘w-:-rdz Lc-ng'wordS |

H'Ol B'D H'oooooo0o H'oQoooooo  H'00000000 H'00000000 H'Oooooo0o
H'0OZ E'0O H'O00OOOOO H'OOoooooo  H'00000000 H'00000000 H'Oooooooo
H'03 E'0 H'O0000O0O0OO H'oQoooooo  H'00000000 H'00000000 H'Oooooo0o
H'0O4 E'O H'O00OOOOO H'OOoooooo  H'00000000 H'00000000 H'Oooooooo
H'OS E'0 H'O000O0OOO H'OO000000  H'00000000 H'00000000 H'Oooooo00
H'0O6 E'0O H'O000O0OOO H'oooooooo H'00000000 H'00000000 H'oooooooo
H'0O7 E'0 H'O0D00OOOO H'OOoo0oOOO  H'00000000 H'00000000 H'Oooooooo
H'08 E'0 H'O000O0OOO H'oQoooooo  H'00000000 H'00000000 H'Oooooo0o
H'0OS E'0O H'O0D00OOOO H'OOoo0oOOO  H'00000000 H'00000000 H'Oooooooo
H'0OA E'0 H'O00000OO H'oooooooo  H'00000000 H'00000000 H'DDDDDD%?I:J
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4
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Figure4.29 Instruction Cache Window (SH-4 (SH7750R))

Thiswindow displays the instruction cache contents. The selected entry is displayed in green. Since each way has one
sheet, clicking the way’ s sheet displays the way’ s contents. The contents of a currently disabled way are grayed out.

The following items are displayed in the instruction cache window:

[Entry] Entry number in the instruction cache (H’ 00 to H' FF)
V] Validity bit. When thishitis 1, the entry isvalid.
[Tag Address] Tag address

[Longword0] to Longword data 0 to 7 set to the instruction cache entry
[Longword7]

*  Operand cache window

=10l x|

Long‘wordS | -

H'O01l EB'O B'0  H'00000000  H'OO0000000 H'OO0DO0O00O00 H'O0QOO0OO0O0 H'OOOO00000
H'O0Z EB'O B'0 H'00000000 H'00000000 H'OOODO0OOOO H'OO0OOOOOO H'O0O0000000
H'O03 EB'O B'0 H'00000000  H'OO0000Q000 H'OO0DO0OO0O00 H'O0000O0O0O0 H'OOO0O00000
H'O04 E'0O E'0 H'00000000 H'00000000 H'OOOO0OOOO H'O00OOOOO H'0O0000000
H'O05 EB'O B'0 H'00000000  H'OO0000Q000 H'OODO0OOQO00 H'O000O0OO0O0 H'OOO0O0000
H'OO0& E'O E'O0 H'00000000 H'00000000 H'OOODODOOOO H'O00OOOOO H'O0O0000000
H'O07 EB'0O B'0 H'00000000  H'00000000 H'OO00D0O0O000 H'O000O0OO0O0 H'OO0000000
H'O08 EB'0O B'0 H'00000000  H'OOO00Q0QO0O H'OODOOOQOOQ H'O00OOOOO H'OOOO00Q00O0
H'OO0% E'O B'O0 H'00000000 H'00000000 H'OOODO0OOOO H'O00OOOOO H'0O0000000
H'O04 E'0 B'0 H'00000000  H'OO0000000 H'OO00OO0O0O00 H'000ODO00O00 H'DDDDDD?EI:J
»

q |
b | Way0 £ Wayd £

FY

Figure4.30 Operand Cache Window (SH-4 (SH7750R))
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This window displays the operand cache contents. The selected entry is displayed in green. Since each way has one sheet,
clicking the way’s sheet displays the way’s contents. The contents of a currently disabled way are grayed out.

The following items are displayed in the operand cache window:

[Entry] Entry number in the operand cache (H’000 to H’ 1FF)

[V] Validity bit. When this bit is 1, the entry is valid.

[U] Update bit. When this bit is 1, the entry has been written to.
[Tag Address] Tag address

[Longword0] to Longword data O to 7 set to the operand cache entry
[Longword7]

4.4.2 Modify ing the Cache Co ntents

Selecting [Modify...] from the pop-up menu with a cache item selected opens the dialog box to modify the selected cache
item.

Note that during execution of an instruction, the [Modify...] menu is disabled and the cache items cannot be modified.

Set Tag Addr

Tag Addreszs:
|H'EIIJDEIDEIIJD

Figure4.31 Modify Cache Dialog Box (Tag Addressis Selected in SH-3)

Thisdialog box alows the currently selected cache item to be modified. The selected cache item and entry number are
displayed in the caption of the dialog box. The way number is also displayed for a cache with ways. The item name in the
dialog box displays the selected cacheitem.

Clicking the [OK] button stores the newly entered contents in the cache. Clicking the [Cancel] button closes the dialog box
without storing the newly entered contentsin the cache.

443 Flushing the Cache Contents

Selecting [Flush] from the pop-up menu flushes cache. All V, U, and LRU bits are cleared to 0 and all cache entries are
invalidated.

Note that during execution of an instruction, the [Flush] menu is disabled and cache cannot be flushed.

444 Sear ching the Cache Items

Selecting [Find...] from the pop-up menu opens the [Find Cache] dialog box in which a cache item can be searched for in
column units.

Note that during execution of an instruction, the [Find...] menu is disabled and the cache item cannot be searched for.
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Find Golumn:

ITag Address LI Carcel |

Find Walue:
IH'DUUDUUDD

Figure4.32 Find Cache Dialog Box
This dialog box searches for a cache item. The following search conditions can be specified:
[Search column] Item to be searched for
[Search valug] Valueto be searched for

After setting the search conditions, the search can be started by clicking the [OK] button. As aresult, the matching entry is
highlighted.

Clicking the [Cancel] button closes the dialog box without searching for a cache item.

445 Continuing the Cache Search

The next matching cache item can be searched for with the search conditions that have previously been set. In the state
where amatching cache item was found in the preceding search, select [Find Next] from the pop-up menu.

Note that during execution of an instruction, the [Find Next] menu is disabled and the next matching cache item cannot be
searched for.

4.4.6 Modifying the Cache Capacity

Thisfunction is provided only for the SH-3 and SH-3E series. Selecting [Capacity...] from the pop-up menu opens the
[Cache Capacity] dialog box in which the cache capacity can be modified.

Note that during execution of an instruction, the [Capacity...] menu is disabled and the cache capacity cannot be modified.

Capacity
f* B-Kbyte Cancel

= 4-Kbyte 4|
= 2-Kbyte

Figure4.33 Cache Capacity Dialog Box
This dialog box allows the cache capacity to be modified.

The following cache capacities can be selected:

[8-kbyte] 8-kbyte cache capacity (default)
All four ways (WayO0 to Way3) (two ways (Way0 and Way1) when internal RAM is specified) are
valid.
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[4-kbyte]

[2-kbyte]

Clicking the [OK] button modifies the cache capacity. Clicking the [Cancel] button closes the dialog box without

4-kbyte cache capacity (default)

Two ways (Way0 and Way1) (one way (Way0) when internal RAM is specified) are valid.

2-kbyte cache capacity (default)

One way (WayO) is valid. The internal RAM specification is ignored.

modifying the cache capacity.

4.5

Displaying Memory Contents as an Image

The memory contents can be displayed as an image in the [Image View] window.

4.5.1

Opening the Innge Mew Window

Choose [View -> Graphic -> Image...] or click the [Image] toolbar button [![] to open the [Image Properties] dialog box
shown in figure 4.34.

Image Frips

—Galor hfor mation:
Iode:

= MONOGHROME
i+ RGB

i BGR

™ MCEGr

Bit/Pixel

Satnpline: 4:4:4

Eormat: Ichunky Vi

— Buffer Infomation:

Data Address: IH'DUUDUDDU

Falette Addrecs: IH'UUUUUUDD
—Width/Height Size:

Led Lo

Width(Pixel:

I 0
Height{Pixel} l ]

Buffer Size:

I HOODOOOOO ~ Byte

~Wigw Information:
—Wigw Mode: —

= Full Size

Paosition:
* Position: | 0
¥ Pozition: I 0

—Gtart Position:
* Top
" Bottom

Width/Height Size:———
Width (Pixel:

Height(Pixel: | 0

]

u] % I Cancel

The [Image Properties] dialog box is used to specify the display method of the [Image View] window.

Figure 4.34 Image Properties Dialog Box
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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] Displays in black and white.

[RGB] Displayed in R (red), G (green), and B
(blue)

[BGR] Displayed in B (blue), G (green), and R
(red)

[YCbCr] Displayed by Y (brightness), Cb (color
difference in blue), and Cr (color difference
in red)

[Bit/Pixel] Specifies Bit/Pixel according to the selected [Mode]. (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 start address of the memory where image data is to

be displayed. (Displayed in hexadecimal)

[Palette Address]  Specifies the start address of the memory of color palette data.
(Displayed in hexadecimal) (Valid when 8Bit is selected for RGB or BGR)

[Width/Height Size] Specifies the width and height of the image.

[Width (Pixel)] Specifies the width of the image.
(When a prefix is omitted, the values are
input and displayed in decimal.)

[Height (Pixel)] Specifies the height of the image.
(When a prefix is omitted, the values are
input and displayed in decimal.)

[Buffer Size] Displays the buffer size of the image
from the width and height
(Displayed in hexadecimal)

[View Information] Specifies the location, size, and data start location of the part to be
displayed among the entire image.

[View Mode] Specifies the entire/part to be displayed in the image.
[Full Size] Displays the entire image.
[Part Size] Displays part of the image.

[ Start Position]
[Top] Displays data from the upper left.
[Bottom] Displays data from the lower left.

[Position] Specifies the start position of the image where part of the image is
to be displayed. (Valid when [Part Size] is selected)

[X Position] Specifies the X axis of the start location.

(When a prefix is omitted, the values are
input and displayed in decimal.)
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['Y Position] Specifies the Y axis of the start location.
(When a prefix is omitted, the values are
input and displayed in decimal.)

[Width/Height Size] Specifies the height and width of the image to be displayed partly.
[Width (Pixel)] Displays the width of display.
(When a prefix is omitted, the values are
input and displayed in decimal.)
[Height (Pixel)] Displays the height of display.
(When a prefix is omitted, the values are
input and displayed in decimal.)

After the settings have been made in the [Image Properties] dialog box, clicking the [OK] button opens the [Image View]
window.

Even after the [Image View] window is displayed, the display contents can be modified by opening this dialog box by
choosing [Properties...] from the pop-up menu.

Figure4.35 Image View Window

Displays the memory contents as an image.

452 Automatically Updating the Window Contents

Checking [Auto Refresh] in the pop-up menu will allow the window contents to be automatically updated when user
program execution stops.

453 Updating the Window Contents

Selecting [Refresh Now] from the pop-up menu immediately updates the window contents.
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454 Dis pl ayi ngthe Pixel Infor nati on

Double-clicking within the window displays information on the pixel on which the mouse pointer is located in the [Pixel
Information] dialog box.

Information x|
Galor made: | RGE 24bit

Pixel: I R101 G134 E5R

Pozition hS az2h A5 281

Buffer Size  Width: 640 Height: 480

Imags Size  Width: 384 Heieht: 258

Figure4.36 Pixel Information Dialog Box
Thisdialog box displays pixel information on the cursor location.

[Color Mode]  Displaysthe format of the image.

[Pixel] Displays color information of the cursor location. (Displayed in decimal)
[Position] Displaysthe cursor locationin X and Y axis. (Displayed in decimal)

[X] Displaysthe X axis of the cursor location.

[Y] Displaysthe Y axis of the cursor location.

[Buffer Size] Displaysthe buffer size. (Displayed in decimal)
[Width] Displays the buffer width.
[Height] Displaysthe buffer height.

[Image Size] Displays the width and height of the display. (Displayed in decimal)

[Width] Displays the width.
[Height] Displaysthe height.

4.6 Displaying Memory Contents as Waveforms

Memory contents can be displayed as waveforms in the [Waveform View] window.

46.1 Opening the Waveform View Window

Choose [View -> Graphic -> Waveform...] or click the [Waveform] toolbar button [E[] to open the [Waveform
Properties] dialog box shown in figure 4.37.
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Data Address: |H'EIDDEIDDEID LI

[Data Size: |1 6Eit :l
Channel:

’7 £ Mano ¥ Stereo

Buffer Size: |H'DUDD1 ooo LI

o] 4 I Cancel |

Figure4.37 Waveform Properties Dialog Box
Specifies the waveform format. The following items can be specified.
[DataAddress] Specifies the start address of datain 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 pop-up menu.

=I01x]

|»

[ s276q
L 16284

I -16384

32768
32768

‘ 16334

L]
TR TV T

0 128 256 384 512 E40 7E8 8598 1024 -
{ Ix

Figure4.38 Waveform View Window
Displays the memory contents as waveforms. The X axis shows the number of sampling dataand the Y axis showsthe
sampling value.
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4.6.2 Automatically Updatingthe Windov Contents

Checking [Auto Refresh] in the pop-up menu will allow the window contents to be automatically updated when user
program execution stops.

4.6.3 Updatingthe Window Contents

Selecting [Refresh Now] from the pop-up menu immediately updates the window contents.

4.6.4 Zoom-1n Dis pl ay

Selecting [Zoom In] from the pop-up menu displays the waveforms with the horizontal axis enlarged.

4.6.5 Zoom-Ou t Dis pl ay

Selecting [Zoom Out] from the pop-up menu displays the waveforms with the horizontal axis reduced.

4.6.6 Res etti ng the ZoomDis pl ay

Selecting [Reset Zoom] from the pop-up menu displays the waveforms in its original size.

4.6.7 Setti ng the ZoomMagnification

In the [Zoom Magnification] submenu of the pop-up menu, the zoom magnification can be selected from 2, 4, or 8.

4.6.8 Settingthe Horizontal Scale

In the [XScale] submenu of the pop-up menu, the size of the X axis can be selected from 128, 256, or 512 pixels.

4.6.9 Non- Dis pl ay of Cursor

Selecting [Clear Cursor] from the pop-up menu hides the cursor display.

4.6.10  Dis pl ayi ngthe Sanpl ing Infor nati on

Selecting [Sample Information...] from the pop-up menu displays the [Sample Information] dialog box.

Data Size: I 16hit
Ghatnel: I Steren
B I HO0000041
Walue
v | HFFFFogae
| HFFFFoo00

Figure4.39 SampleInformation Dialog Box
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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 Y axes for both the upper and
lower plots when Stereo is selected).

4.7 Viewing the I/OMemory

As well as a CPU and ROM/RAM, a microcomputer also contains on-chip peripheral modules. The exact number and type
of peripheral modules differ between devices but the typical modules are a DMA controller, serial communications
interface, A/D converter, integrated timer unit, 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 I/O memory. To handle this memory, the HEW has the [I0] window
to facilitate checking and setting up of these kinds of registers.

4.7.1 Opening the I0 Window

To open the [I0] window, select [View -> CPU -> IO] or click the [View I/O] toolbar button [. Modules that match
the on-chip peripheral modules organize the I/O register information. When the [IO] window isfirst opened, only alist of
module namesiis displayed.

=10l x|

Address Access

Memory Management Unit

FFFFFFED H'0000000D
D PTEH FFFFFFED H'0000000D
D PTEL FFFFFFE4 H'0000000D
D TTE FFFFFFE# H'0000000D
D TER FFFFFFEC H'0000000D

D Interrupt Control

H-[] Cache Controller Unit

Figure4.40 10 Window

4.7.2 Expanding the 1/O Register Display

To display the names, addresses, and values of the 1/0 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
individua 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 adisplay in the bit level, expand the I/O register in asimilar way to the [Registers] window.
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4.7.3 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.

4.8 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 alabel value matches an operand, the correspmdinginstrucfon operand is replaed by the label. If
two or more labels have the same value, the one that comes first in alphabetical order is displayed.

Hint: When [edit control] accepts an address or a value, a label can be input instead.
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4.8.1 Listing Labels

Choose [View -> Symbol -> Labels] or click the [View Labels] toolbar button to list all labels defined in the current
debugger session.

EF I Address I Hame -
H'O00401214 _ D ROH
H'O00401220 __B BGH e
H'O0401224 _ B END
H'00401218 _ D BGH

H'O0040121C D _END

H'00400400 _INT ReservedlOe
H'00400400 _INT Reservedl4?Z
H'00400400 _INT_ReserwvedlSl
H'00400400 _INT_Reservedlol
H'00400400 _INT_Reservedz0S
H'00400400 _INT Reserved:zld
H'00400400 _INT Reserved:Z23
H'00400400 _INT Reserved2i?
H'00400400 _INT ReservedZ4l
H'00400400 _INT_ReservedzSO
H'00400400 _INT_Reservedl0?
H'00400400 _INT_Reservedl2S
H'00400400 _INT_Reservedl4d
H'00400400 _INT_Reservedlol
H'00400400 _INT Reservedl?0

T.T'ﬂl'l.!l'lﬂiﬂl'l TWMT De——mmmrr— ANC

1

Figure4.41 Label Window

Y ou can view symbols sorted either alphabetically (by ASCII code) or by address value by clicking on the respective
column heading.

Double-clicking in the [BP] column can set or clear a software breakpoints at the start of the function.
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4.8.2 Addinga Label

Choose [Add..] from the pop-up menu and open the [Add Label] dialog box to add a label:

Add Label K E2

Mame: || LI oK I
fddress: [Ho0000000 =l Gancel |

Figure4.42 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 aclass
nameisentered in the [Address] field, the [Select Function] dialog box opensfor you to select afunction. For details, refer
to section 4.12.3, Supporting Duplicate L abels.

483 Editing a Label

Choose [Edit...] from the pop-up menu and open the [Edit Label] dialog box to edit alabel:

Edit Label _main

Mame: I_main LI oK I

Address: | RE] =l Gancel |

Figure4.43 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. Thellist
display is updated to show the new label details. When an overloaded function or a class nameis entered in the [Address]
field, the [Select Function] dialog box opensfor you to select afunction. For details, refer to section 4.12.3, Supporting
Duplicate Labels.
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4.84 Deleting a Label

To delete a label, select the label and choose [Delete] from the pop-up menu. A confirmation message box appears:

rmation Request

Delete Label BTEL

I~ Don't ask this question again

oK I Cancel i

Figure4.44 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
then do not select the [Delete L abel] option of the [Confirmation] sheet in the HEW [Options] dialog box.
485 Deleting All Labels

To delete dl the labels from the list, choose [Delete All] from the pop-up menu. A confirmation message box appears:

GConfirmation Request

Delete All Labels

I~ Don't ask this question azain

CGancel i

Figure4.45 Message Box for Confirming All Label Deletion

If you click [OK], al 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
[Options] dialog box.

4.8.6 Loading Labelsfrom a File

A symbol file can be loaded and merged into the HEW's current symbol table. Choose [Load...] from the pop-up menu to
open the [Load Symbols] dialog box:
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Load Symbols K E3
Look jr: I 23] HBstut

tutarial sy

File: hamme: |my_-:ode.s_l,lrn Open I
Files of type: IS_I,mec-I Files [*.gpm] j Cancel |

Figure4.46 Load Symbols Dialog Box

The dialog box operates like a standard Windows® [open fil€] dialog box; select the file and click [Open] to start loading.
The standard file extension for symbol filesis*“.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 [Options] dialog box).

48.7 Saving Labelsinto aFile

Choose [Save As...] from the pop-up 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 filein the [File name] field and click
[Save] to save the HEW's current label list to a symbol file. The standard file extension for symbol filesis“.sym”.

See appendix B, Symbol File Format, for symbol file format.

Once afileis specified by the [Save As...] menu, the current symbol table can be saved in the same symbol file just by
choosing [Save] from the pop-up menu.

488 Searching for a Label

Choose [Find...] from the pop-up menu to open the [Find Label] dialog box:

Find Label [ 7]

Name: I LI (0] 4 I
™ Match Gase I LI Cancel |

Figure4.47 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 pressthe Enter key. The HEW
searches the label list for alabel name containing the text that you entered.

Note: Only thelabel isstored by 1024 charactersof the start, therefore the label name must not overlap mutually
in 1024 charactersor less. Labels are case sensitive.
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4.8.9 Searching for the Next Label

Choose [Find Next] from the pop-up menu to find the next occurrence of the label containing the text that you entered.

4.8.10  Viewing the Source Carespondingto a Label

Select a label and choose [View Source] from the pop-up menu to open the [Source] or [Disassembly] window containing
the address corresponding to the label.
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4.9 Looking at Registers

If you are debugging at assembly-language level, then you will probably find it useful to see the contents of the CPU's
general registers. You can do this using the [Register] window.

4.9.1 Opening the Register Window

To open the [Register] window choose [View->CPU->Registers] or click the [Register] toolbar button . The [Register]
window opens showing al of the CPU's general registers and the values, displayed in hexadecimal.

=10l x|

Register Mame | Reqister 'Value -
RO H'00000000
R1 H'00000o00
R2 H'ooo0ooa0
R3 H'00000000
R4 H'00000000
RS H'ooo0ooa0
RE H'00000000
R7 H'00000000
R H'ooo0ooa0
Ra H'Ooo00o00
R0 H'00000000
R11 H'ooo0ooa0
R12 H'Ooo00o00
R13 H'00000000
R14 H'00000o00
R15 H'OFFFFFFO
PC H'00000S800
GER H'Ooo00o00

WBR H'00000000 |-
bACH H'00000o00

MACL H'ooo0ooa0 -

L] v 4

Figure 4.48 Register Window
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492 Expanding a Bit Register

If aregister isused as aset 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 check box for any bit specifiesit asholding a 1, while removing the check specifiesit asaO0.

el B3
Cancel |

Figure4.49 Expanding a Bit Register

493 Modifying Register Contents
To change aregister's contents, open the [Edit Register] dialog box in one of the following methods:

« Double-click the register you want to change.
¢ Select the register you want to change, and choose [Edit...] from the pop-up menu.

Setfs
Cancel |
Wwihale Flegister j

Figure4.50 Edit Register Dialog Box

Y ou can enter anumber or C/C++ expression in the [Vaue] field. Y ou can choose whether to modify the whole register
contents, amasked area, floating or flag bits by selecting an option from the drop-down list (the contents of thislist
depend on the CPU model and selected register).

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 iswritten into the register.

494 Using Register Contents

Use the value contained in a CPU register by specifying the register name prefixed by the “#’ character, e.g.: #R1, #PC,
#R6L, or #ER3 when you are entering a value elsewhere in the HEW, for example when displaying a specified addressin
the [Disassembly] or [Memory] windows.

4.10 Executing Your Program

This section describes how you can execute your program's code. Y ou will learn how to do this by either running your
program continuously or stepping single or multiple instructions at atime.
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4.10.1 Runningfrom Reset

To reset your user system 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. Y ou can stop the program manually by
choosing [Debug->Halt], or by clicking the [Halt] toolbar button .

Note: Theprogram will start running from whatever addressisstored in the Reset Vector location. Thereforeit is
important to make surethat thislocation contains the address of your startup code.

4.10.2 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] windows that correspond to the CPU's current program counter (PC) address value. Thiswill 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].

» Change the PC valuein the[Register] window. Refer to section 4.9.3, Modifying Register Contents.

* Placethe text cursor (not the mouse cursor) to atarget line in the [Source] or [Disassembly] window, and choose [Set
PC Here] from the pop-up menu.

4.10.3 Running to the Cursor

Sometimes as you are going through your application you may want to run only asmall section of code, that would reguire
many single stepsto execute. Y ou can do this using the Go To Cursor feature.

2 How to usethe Go To Cursor

1. Make surethat a[Source] 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 pop-up 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 executesthe 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. TheGo To Cursor featurerequiresa PC breakpoint - if you have already used all those available, then
the feature will not work.

4.10.4 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.

222
RENESAS



Fun Program 7l x|

Broeram Counter:

|H'DUDDDDUD|
Beset Go
Temporary PG Breakpoints:

Gancel

i

Figure4.51 Run Program Dialog Box
The following execution conditions can be specified in this dialog box:

[Program Counter] Instruction address to start execution. The initial valueis
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] featurerequiresa 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.

4105 Single Step

To debug your codeit is very useful to be able to step asingle line or instruction at a time and examine the effect of that
instruction on the system. In the [Source] window, then a step operation will step asingle source line. In the
[Disassembly] window, a step operation will step a single assembly-language instruction. If theinstruction calls another
function or subroutine, you have the option to either step into or step over the function. If the instruction does not perform
acall, then either option will cause the debugger to execute the instruction and stop at the next instruction.

4106 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].

4.10.7  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].

4.10.8 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. Or aternatively you may have stepped into a function by accident, when you meant to step over it and so want to
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return to the calling function without stepping all the way through the current function. You can do this with the Step Out
feature.

To step out of the current function either click the [Step Out] toolbar button , or choose [Debug->Step Out].

410.9 Multiple Steps

You can step several instructions at atime 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 Program ﬂ il

Steps:

Delay (zeconds)

|'| - 25 zeconds j
[~ Step Ower Calls

[~ Source Level Step

o] 4 I Cancel

Figure4.52 Step Program Dialog Box

[Steps] Number of stepsto 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 Callg] 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.

411  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 locationsin your code.

4111 Halting Execution

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.
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4.11.2 Standard Brekpoints (PC Bredkpoints)

‘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 to 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 [Breakpoints] window, which can be opened by clicking the I
button or choosing [View -> Code -> Breakpoints]. For detalils, refer to section 4.17, Using the Simulator/Debugger
Breakpoints.

* To set aPC breakpoint in the [Source] window
1. Make sure that the [Disassemble] or a[Source] window is open at the place you want to set a PC breakpoint.
2. Choose [Toggle Breakpoint] from the pop-up menu, or press F9, at the line showing the address at which you want
the program to stop.
3. Youwill seeared 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 pop-up menu.

Now when you run your program and it reaches the address at which you set the PC breakpoint, execution halts with the
message "Break = PC Breakpoint" displayed in the [Debug] sheet of the [Output] window, and the [ Source] or
[Disassembly] window is updated with the PC breakpoint line marked with an arrow in the gutter.

Note:  When abreak occurs, the program stopsjust beforeit isabout to executetheline or instruction at which
you set a program PC breakpoint. I f you choose Go or Step after stopping at the PC breakpoint, then the
linemarked with an arrow will be the next instruction to be executed.

* Toset aPC breakpoint by using the [Breakpoints] dialog box
The [Breakpoints] dialog box is shown in figure 4.53. It 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 del etes
one or all breakpoints, respectively. The check box of each breakpoint enables or disables the breakpoint.

Breakpaints

Cancel |
Edit Code |
Bemove |
Remave All |

Figure4.53 Breakpoints Dialog Box

* Toggling 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.

412  Elf/Dwarf2 Support

The HEW supports the Elf/Dwarf2 object file format for debugging applications written in C/C++ and assembly language
for Hitachi microcomputers. It provides a powerful way of accessing, observing and modifying the symbolic level
debugging information about the user application that is running.

225
RENESAS




Key Features

Source level debugging
C/C++ operators

C/C++ expression (casting, pointers, references, etc.)

Ambiguous function names

Overlay memory loading

Watch - locals, and user defined

Stack Trace

4.12.1 C/C++ Operators

The C/C++ language operators are available:

L& LN~ 5>, <<, P, (1), <, >, <=, 5=, ==, 1=, &&, ||

Buffer start + 0x1000
#R1 | B'10001101

((pointer + (2 * increment size)) & H'FFFF0000) >> D'l5

| (flag ~ #ER4)

4.12.2  C/C++ Expressions
Expression Examples

Object.value
p_Object->value
Class::value

*value

&value

array[0]

Object.*value
::g_value
Class::function (short)
(struct STR) *value
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//Specifies direct reference of a member (C/C++)
//Specifies indirect reference of a member (C/C++)
//Specifies reference of a member with class (C++)
//Specifies a pointer (C/C++)

//Specifies a reference (C/C++)

//Specifies an array (C/C++)

/ISpecifies reference of a member with pointer (C++)
/ISpecifies reference of a global variable (C/C++)
/ISpecifies a member function (C++)

/ISpecifies cast operation (C/C++)
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4.12.3 Supparting 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
Select Function Name Set Function Name
Sample: :Func( long, char) N | Sample: :Func{short . char)
Sample: :Func{long.char. int)

Differ: :Func{short, K char}

Differ: :Func(long, char) ¥ |
hee
<4 |

— Counter

All Function Select Function Set Function

I 5 Furictions I 4 Functions I L Furctions Ok I Cancel

Figure4.54 Select Function Dialog Box

Select overloaded functions or member functions in the [Select Function] dialog box. Generally, one function can be
selected at onetime; 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] Displaysthe 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.

Selecting a Function

Click the function you wish to select in the [ Select Function Name] list box, and click the [>] button. Y ou will see the
selected function in the [Set Function Name] list box. To select al functionsin 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.
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Clicking the [Cancel] button closes the dialog box without setting the functions.

4.12.4  Debugging an Overday Poogram
This section explains the settings for using the overlay program debugging 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].

Dverlay [ |

Address: Section Mame;

O01000-001023 1+] -
00z000-00z2008 C | |
aNCE

il ik

Figure4.55 Overlay Dialog Box (at Opening)
Thisdialog 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 rangesin
the [Address] list box.

Overlay [ ]

2dd Section Mame:

FPsectll, Psectll ;I
FPsectlZ, Psectls
Pzect03, Psectls Cancel |

il o

O-0010
002000-00200B

Figure4.56 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.

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.
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Click to select the section group with the highest-priority among the displayed section groups.

Overlay E

Address Section Mame:
PzeccOl, Pseccll

o01000-0010z23

O00Z2000-00Z200E

Cancel |

Figure4.57 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 addressrange used by the overlay function, the debugging information for the section specified
in the [Overlay] dialog box isreferred to. Therefore, the same section of the currently loaded program must
be selected in the [Overlay] dialog box.

413 Looking at Variables

This section describes how you can look at variablesin the source program.

4131 Tooltip Watch
The quickest way to look at avariablein your program isto use the Tooltip Watch feature.
< To use Tooltip Watch:

Open the [Source] window showing the variable that you want to examine.
Rest the mouse cursor over the variable name that you want to examine - atooltip will appear near the variable containing
basic watch information for that variable.

¥ MEM ZZ1 void COPEY MEM(wvoid)

222 i
223 unsigned short u;
224 for{ uw=0; u < sizeof(MNAME); ut+t+ )

225 * (Temps Namet \ = * (NAME+u) ;
226
Z27 } u=H7EA

Figure4.58 Tooltip Watch

4132 Instant Watch

Open the [Source] 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 pop-up
menu; the [Instant Watch] dialog box will appear and display the variable at the cursor location.
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st [ Ox7c000022 | iztruct steB)

Add

Figure4.59 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.

4133 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 ifitisvisble. A
[Watch] window opens. Initialy the contents of the window will be blank.

=10l x|
I Walue I Twpe I
{ 0:7c000024 | tint[10]r

[l H'O0000000 { 0:7000024 } {int)
] H'O0000000 { 0:7000028 } {int)
2] H'O0000000 { 0:700002¢ } {int)
[3] H'O0000000 { 0:7000030 } {int)
[4] H'O0000000 { 0:7000034 } {int)
[5] H'O0000000 { 0:7000038 } {int)
6] H'O0000000 { 0:700003 } {int)
7 H'O0000000 { 0:7000040 } {int)
5] H'O0000000 { 0:7000044 } {int)
[a] H'O0000000 { 0:7000048 } {int)
H'O0000000 { 0:700004c } {int)

Figure4.60 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.

The following items are displayed.
[Name] Name of the variable

[Value] Value and assigned location.
The assigned location isenclosed by { }.
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[Typel] Type of the variable

Adding a Watch Item

Use the [Add Watch] dialog box in the [Watch] window to add Watch items to the [Watch] window.
3<To use Add Watch from a [Watch] window:

Open the [Watch] window.
Choose [Add Watch] from the pop-up menu.
The [Add Watch] dialog box opens:

Add Watch B=

£ bddiess I =] oK. I
€& aniatle or expression
Cancel |

shr

Figure4.61 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 [ Source] window and dropped into the [Watch] window.

Note: If thevariablethat you have added isalocal variablethat isnot currently in scope, the HEW will add it to
the[Watch] window but itsvalue will be blank, or set to a question mark, '?".

Expanding a Watch Item

If awatch item isapointer, array, or structure, then you will see aplus sign (+) expansion indicator to left of its name, this
means that you can expand the watch item. To expand awatch item, double 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 changesto aminus sign (-). If the elements of the watch item also contain pointers, structures, or arrays then they will
a so have expansion indicators next to them.

+» Watch Window EE =] B3

Expanded Name Value
m _Sltr :!r?ﬁan

[o] -DT1

[1] -D"5
Expanzion (21 -nT1?
lm‘Ei""‘?‘gi!'(’;_+Tem}:;_l‘\Tarma ="Hitachi Micro Systems B
R +Temps Hame ="Hitachi Micro Systems E
o e x 0x0000105¢

[« | ]

Figure4.62 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 plussign.
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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.

3<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 pop-up menu.
The [Edit Value] dialog box opens:

Edit Yalue [ ]

Expression: ITemp2_Name ok I
Current Walue:  "Hitachi Micro Cancel |
Mew Value: I"Hitachi ticro Systems

Figure4.63 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.

Deleting a Watch Item

To delete awatch item, select it and choose [Delete] from the pop-up menu. The item is deleted and the [Watch] window
is updated.

To delete al watch items, choose [Delete All] from the pop-up menu. All items are deleted and the [Watch] window is
updated.

Specifying Realtime 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 corresponding variable will be updated in realtime during user program execution.

A pop-up menu containing the following optionsis available in the [Watch] window:

¢ Auto Update
Marks the selected variable with abold R and updates the variable in real time.
» Auto Update All
Marks al variables with bold Rs and updates all variablesin real time.
* Delete Auto Update
Marks the selected variable with an outlined R and cancels realtime update.
» Delete Auto Update All
Marks al variables with outlined Rs and cancels realtime update.

Modifying the Radix
Theradix for the selected variable display can be modified by choosing [Radix] from the pop-up menu.

Saving the Watch Window Contentsin a File
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To save the contents of the [Watch] window, choose [Save As...] from the pop-up 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 pop-up 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.

4.13.4  Locals Window
The local variables and their values can be displayed in the [Locals] window.
Openingthe Locals Window

To open the [Locals] window, choose [View->Symbol->Locals] or click the [Locals] toolbar button &

.- Locals FEN=l E3

Value
x Ox00ffec00
+str =mryin

Figure4.64 Locals Window

Asyou debug your program, the [Locals] window will be updated. If alocal variable isnot initialized when defined, then

thevauein the [Locals] window will be undefined until avalueisassigned to the local variable.

The local variable values and the radix for local variable display can be modified in the same manner asin the [Watch]
window.
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4.14  Viewing the Profile Information

The profile function enables function-by-function measurement of the performance of the application program in

execution. Thismakesit 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.

4141  Stack Information Files

The profile function allows the HEW to read the stack information files (extension: “.SNI”) which are output by the
Hitachi Optimizing Linker (ver. 7.0 or later). Each of these files contains information related to the calling of static
functionsin 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.

Configuration : GG+ ! fssembly | LinksLibrary iStandard Library ! GPU ] Sim 24 | 4
iSlmDebug_SH-'l LI Category : iOther _ﬂ
F‘@M Mizcellaneous options :

1A hways output 59 record at the end
. information output
[WiGompress debug information

Uzer defined options : iP.bsoIute;"ReIocatabIe;"Library __'J

- |

[~

Optiong Link/Library :
noprelink rom D=R nomeszage optimize speed profile ﬂ
-

" $THEWDIR Mttt pro” cachesize size=00008,align=00020 start
DWEGTTEL DINTTEL/00,F ResetPRG, Pnt PRG/0800,F C.CEBSEC

ok | Fevtl |

Figure 4.65 Standard Toolchain Dialog Box (1)

4.14.2  Profile Information Files

To create aprofile 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 gpplication program.
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This file contains information on the number of times functions are called and global variables are accessed. The Hitachi
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.

Configuration : GG+ ! Azzembly Link#Library iStandard Library: ! CPU ! SimA I L4

iSlmDebug_SH—1 LI Categaory : !Optimize j

=) @W Show entries for

& !Optimize itetmiz :J

Optimize :ISpeed vi Eliminated =iz :I 007 EE
W] Unify strings | W Ihelude profile :
[WIEliminate dead code |e:¥user¥hew2ﬂ¥hew2ﬂ¥exe¥win¥r
WUz short addresszing

[W]Feallocate registers —Cache size

[C1Eliminate zame code 5 Sige : i 00008 Hﬁ
|

Usze indirect call/jump

Line : I 0x0020 =
[WlOptimize branches LI | il u

Options LinkALibrary :

hoprelink rom D=R nomeszage optimize speed profile
" S(HEWDIR}¥tttpro” cachesize size=00008,alien=00020 start
DWEGTTEL DINTTEL/00,PReset PRG,PIntPRG/T800,P.C.CEBSEC

-
-

ok | Fevml

Figure4.66 Standard Toolchain Dialog Box (2)

To enable the settingsin the [Include Profile] box, specify the [Optimize] list box as some setting other than [None].

4143 Loading Stack Information Files

Y ou can select whether or not to read the stack information file in amessage box for confirmation that is displayed when a
load module isloaded. Clicking the [OK] button of the message box |oads the stack information file. The message box for

confirmation will be displayed when:
* Thereare stack information files (extension: “*.SNI”).

The[Load Stack Information Files (SNI files)] check box is checked in the [Confirmation] sheet of the [Options]
dialog box (figure 4.67) that can be opened by choosing [ Tools->Options] from the main menu.
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Build | Editar | Wiorkspace Denfirmation

—Settings:
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Figure 4.67 Options Dialog Box

4.14.4  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.

4145  Specifying Measuring Mode

Y ou can specify whether to trace functions calls while profile datais 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 (acheck mark is shown to theleft of the menu item).

When acquiring profile data of the program in which functions are called in a special way, such astask switching in the
OS, stop tracing function calls.

4.14.6  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[Treg] sheet.

4147  List Sheet

This sheet lists functions and global variables and displays the profile data for each function and variable.

236
RENESAS




|

Function/\ariable I FAf I Address I Size I Tlmes I Cicle I Ext mem I L-"O area | Int mem |

N

_$BTBL

_shrk_size
“foonexplen
_$conmnts$29
_dwf12
_ftabled2s

_ctvpe

an|ES

_setshit
_rnd
_power
_multGd

W
W
W
W
W
W
W
W

HO0005CEC
HO0005GEE
HOO005C48
HO0005BCE
HO0005AES
HO0005 460
HO0005360
H'DDDU5944

H EIEIEIEI584O
HO00057B4
HO00056EC
HO0005674
H'O0005618
HOO00557C
HO00054EC
HO00053E4
HO0005268
H:DDDUEQDD

H00000008
HO0000004
HO0000020
HO0000020
HOO0000ED
HO0000023
H00000100
H' 00000004

ocooooooo
ocooooooo

HOoooo0:3s
H00000098
HOO0000FE
HO0000048
HO000005C
H00000000
HO0000090
H00000108
HO000017C
HO0000063

(== e Y e e e e e
[= = e Y e e e e e

ocooooooo

[= = e Y e e e e e

ocooooooo

[= = e Y e e e e e

ocooooooo

[= = e Y e e e e e

4' :I\ List /i Tree

Figure4.68 List Sheet

Clicking the column header sorts the itemsin an alphabetical or ascending order. Double-clicking the [Function/Variable]

or [Address] column displays the source program corresponding to the addressin 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

4.14.8, Tree Sheet.
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4.14.8  TreeSheet

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.
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Figure4.69 Tree Sheet

Double-clicking afunction 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:

View Source

Displays the source program or disassembled memory contents for the addressin the selected line.

View Profile-Chart

Displays the [Profile-Chart] window focused on the function in the specified line.

Enable Profiler

Toggles acquisition profile data. When profile data acquisition is active, a check mark is shown to the | eft of the menu
text.

Not trace the function call

Stops tracing function calls while profile datais acquired. This menu is used when acquiring profile data of the
program in which functions are called in a special way, such astask switching in the OS.

To display therelation of function callsin the [Tree]sheet 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.

Find...

Displaysthe [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.

Find Data. ..

Displaysthe [Find Data] dialog box.
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Figure4.70 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 isinput repeatedly,
the second larger data (the second smaller data when the Minimum is specified) is searched for.

Clear Data

Clears the number of times functions are called and profile data. Datain the [List] sheet of the [Profile] window and
the datain the [Profile-Chart] window are also cleared.

Output Profile Information Files...

Displaysthe [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 thisfile. For
details of the optimization using the profile information, refer to the manual of the optimizing linkage editor.

Note: If profileinformation has been acquired by choosing the [Not trace the function call] menu, the program

cannot be optimized by the optimizing linkage editor.

Output Text File...
Displaysthe [Save Text of Profile Data] dialog box. Displayed contents are saved in atext file.
Setting
This menu has the following submenus (the menus available only in the [List] sheet are also included).
O Show Functions/Variables
Displays both functions and global variables in the [Function/Variable] column.
O Show Functions
Displays only functionsin the [Function/Variable] column.
O Show Variables
Displays only global variables in the [Function/Variable] column.
O Only Executed Functions

Only displays the executed functions. If astack 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.

O Include Dataof Child Functions

Sets whether or not to display information for a child function called in the function as profile data.
Properties...
This menu cannot be used in this simulator/debugger.

4149 Profile-Chart Window

The [Profile-Chart] window displays the relation of callsfor a specific function. Thiswindow displays the specified
function in the middle, with the callers of the function on the Ieft and the callees of the function on the right. The numbers
of timesthe function callsthe called functions or is called by the calling functions are al so displayed in this window.
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Figure4.71 Profile-Chart Window

4.14.10 Typesand Purposes of Displayed Data
The profile function is able to acquire the following information:

Address Y ou can see the locations in memory to which the functions are allocated.
Sorting the list of functions and global variablesin order of their addresses
allows the user to view the way the items are allocated in the memory space.

Size Sorting in order of size makesit easy to find small functions that are frequently
called. Setting such functions asinline 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. Thisinformation allows you to check if those functions that may
cause cache misses are frequently called.

Stack Size When there is deep nesting of function calls, pursue the route of the function
callsand obtain the total stack size for all of the functions on that route to
estimate the amount of stack being used.

Times Sorting by the number of calls or accesses makes it easy to identify the
frequently called functions and frequently accessed global variables.

Profile Data Measurement of avariety of CPU-specific datais also available as follows:

*  SH-1/SH-2/SH-2E Series, SH2-DSP (SH7410), SH-2DSP (Core), and SH2-DSP (SH7065):
[Times] (the number of function calls or global variable accesses),
[Cycl€] (the number of execution cycles),

[Ext_mem] (the number of external memory accesses),
[1/O_ared] (the number of internal 1/0 area accesses),
[Int_mem] (the number of internal memory accesses)

* SH-3/SH-3E/SH3-DSP Series and SH2-DSP (SH7612):

[Times] (the number of function calls or global variable accesses),
[Cycle] (the number of execution cycles),

[Cache miss] (the number of cache misses),

[Ext_mem] (the number of external memory accesses),

[1/O_ared] (the number of internal 1/0 area accesses),

[Int_mem] (the number of internal memory accesses)

240
RENESAS



e SH-4 Series:
[Times] (the number of function calls or global variable accesses),
[Cycl€] (the number of execution cycles),
[ICache miss] (the number of instruction cache misses),
[OCache miss] (the number of operand cache misses),
[Ext_mem] (the number of external memory accesses),
[I/O_ared] (the number of internal 1/0 area accesses),
[Int_mem] (the number of internal memory accesses)

The number of execution cycles and cache misses are calculated by subtracting the total execution cycles or cache misses
at a specific function call instruction execution from the total execution cycles or cache misses at a return instruction
execution of a specific function.

4.14.11 Creating Profile Information Files

To create aprofile 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.

rofile Information Files 2lx|
Profile Information files GClose |
Proeram Files | Profile Information files
Sample C¥#Hem¥Sample¥Samplepro

Save All |
Brawze,. |

1 | I

Figure4.72 Save Profile Information Files Dialog Box

41412 Notes

1. Thenumber of executed cyclesfor an application program as measured by the profile function includes a margin of
error. The profile function only allows the measurement of the proportions of execution time that the functions occupy
in the overall execution of the application program. Use the Performance Analysis function to precisely measure the
numbers of executed cycles.

2. The names of the corresponding functions may not be displayed when the profile information on aload module with
no debug information is measured.

3. The stack information file (extension: “.SNI”) must be in the same directory as the load module file (extension:
“.ABS").

4. Itisnot possible to store the results of measurement.
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5. Itis not possible to store the results of measurement.

4.15  Viewing the Function CdlHistory

The [Stack Trace] window shows the function call history.

4.15.1 Opening the Stack Trace Window

To open the [Stack Trace] window, choose [View -> Code -> Stack Trace] or click the [Stack Trace] toolbar button J

Eind| Name Value

F fune3 (short *) { 0=x000000%4 }

= param 3 0x00003£ffa { Ox00003£fdE } (short*)
L local_3 D3 { 0x00003£fd4 } ({unsigned long)
F funcz {short *) { O0x00000072 }

=] param 2 O0x00003ffa { O=x00003fed } (short*)
L local 2 D'Z { 0x00003fel } {unsigned long)
F funcl{zhort *) { 0=x0000003e }

=] param 1 O0x00003ffa { O=x00003f££f0 } (short*)
L lozal 1 D1 { 0x00003fecs } {unsigned long)
F maing) { 000000012 }

L start DT103 | 0x00003ffa } (short)

Figure4.73 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.

4152 Viewingthe Source Program

Select afunction and choose [Go to Source] from the pop-up menu to display, in the [Source] window, the source program
corresponding to the selected function.

4153  Specifying the View

Choose [View Setting...] from the pop-up menu to open the [Stack Trace Setting] dialog box, which alows the user to
specify the [Stack Trace] window settings.
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Figure4.74 Stack Trace Setting Dialog Box
[Nest level] Specifiesthe 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 displaysin the [Stack Trace] window.
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4.16  Viewing the Trae Informatia

The simulator/debugger acquires the results of each instruction execution as trace information and displays it in the
[Trace] window. The conditions for the trace information acquisition can be specified in the [Trace Acquisition] dialog
box.

4.16.1  Opening the Trace Window

To open the [Trace] window, choose [View -> Code -> Trace] or click the [Trace] toolbar button @

4.16.2  Specifying Trace Acquisition Conditions

After the [Trace] window opens, the trace acquisition conditions must be specified in the [Trace Acquisition] dialog box.
To open this dialog box, choose [Acquisition...] from the pop-up menu.

— Trace Start/Stop —————————
= Dizable

Cancel |

~Inhztruction Tvpe
¢ Instruction
= Subroutine

— Trace Buffer Full Handling
% Continue
" Break

— Trace Capacity

i+ 1024 records
4096 records
™ 16384 records
= 32768 records

Figure4.75 TraceAcquisition Dialog Box

This dialog box specifies the conditions for trace information acquisition.

[Trace Start/Stop]
[Disable] Disables trace information acquisition.
[Enable] Enables trace information acquisition.

[Instruction Type]
[Instruction]  Acquirestraceinformation for all instructions.
[Subroutine]  Acquirestrace information for the subroutine instructions only.

[Trace Buffer Full Handling]
[Continue] Continues acquiring trace information even if the trace information acquisition buffer becomes full.
[Break] Stops execution when the trace information acquisition buffer becomes full.

The trace buffer capacity can be selected from 1024 records, 4096 records, 16384 records, and 32768 recordsin the[Trace
Capacity].
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Clicking the [OK] button stores the settings. Clicking the [Cancel] button closes this dialog box without modifying the

settings.

4.16.3

After trace acquisition is enabled, trace information is acquired during instruction execution. The acquired information
will be displayed in the [Trace] window. The displayed information items depend on the target CPU as follows:

AcquiringTrace Informaion

SH-1, SH-2, SH-2E, and SH2-DSP Series:

=l S
FTR I Cycle | Address I Pipeline I Instruction | Access Data I Source I Label | ;I
-04282 0000007385 00001000  FFDESMM Hov. Rl4, B-... OTFFFFEC<-00000004 woid ... _main
-04281 0000007397 00001002  EDXEXMM-> 5T, PR, E-RLS O07FFFFES<-00000824
-04280 0000007401 00001004  FFDs<<E> ADD #BC, R15 R15<-07FFFFad
-04279 0000007403 00001006  £><<D>... MOV, E{00000... R2<-0000SEER ..
-04278 0000007408 00001008 FFD<<E-MM MOV, RZ, BRLS 07FFFFA4<-00005BES
-04277 00000074068 00001004  £<<D>E... MOV, E{00000... R3<-0000172C
-04275 0000007412  0000100C  FFD-<<E T3R ER3 PC=-0000172C
-04275 0000007415 0OODLO0DE  £»<<-D>E NOP e
-04274 0000007416 00O00L17ZC  FFDE-MM 4T3, PR, B-RLS O07FFFFAQ<-00001010 _bE...
-04273 0000007416 0O0DL7ZE  £DXEX ADD #FC, R15 R15<-07FFFFIC
-04272 0000007420 00001730 FFD-E-> Hov Rl5, RE RE<-07FFFF3C
-04271 0000007422 00001732  £:DE ADD #08, RE R&<-07FFFFAd
-04270 0000007423 00001734  FFDE-> Hov RE, RZ R2<-07FFFFA4
-04268 0000007425 00001736  £DE ADD #04, R2 R2<-07FFFFLS
-04268 0000007426 00001738 FFDE> Hov Rz, RO RO<-07FFFFAS
-04257 0000007428 00001734 fDE T3T #03, RO T<-11) ﬂ

Figure4.76 Trace Window (for SH-1, SH-2, SH-2E, and SH2-DSP Series)

This window displays the following trace information items:

[PTR]
[Cycle]
[Address]

[Pipeling]

[Instruction]

[Access Data]
[Source]

Pointer in the trace buffer (O for the last executed instruction)
Total number of instruction execution cycles (cleared by pipeline reset)
Instruction address

Pipeline execution status
Each symbol has the following meaning:
F: Instruction fetch (with memory access)
f: Instruction fetch (without memory access)
D: Instruction decode
E: Instruction execution
M: Memory access
W: Write back
P: DSP
m: Multiplier execution
—: Stall inherent in the instruction
>: Split
<: Stall dueto conflict

Refer to the programming manual of each device for more information on pipeline operation.

Instruction mnemonic

Data access information (display format: destination <- accessed data)

C/C++ or assembly-language source programs
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SH-3 and SH-3E Series:

[ O] =]
PTR | Cycle | Addre. .. | Data. .. | Cade I Ha I Instr... I IF DE ... I Access. . . I Source I Lahe];l
-05z262 0000005038 0ooozooo D308 goog -- - - -, woid main(woid) _mair
-05z61 0000005039 00002002 ZFEG. ZFE& BA MNOV.L.. [EE]EL (B7):P..
-05z60 0000005040 00002004 ZFEG. 4FZZ BE &TH.L.. EC EE
-05259 0000005041 7FFFFFEC  7FEC TFBC EC ADD #.. [BD]EC (BA):7..
-05253 0000005043  7FFFFFES 0000 D267 EBD MOV.L.. -- BD (BB):7..
-05257 0000005045  00O0ZOOS 0000 D27 -- - - -.L BF -- (BE):R.. ey
05256 0000005046  00002lAd  2Fz2 2F2z BF MNOV.L.. [COIEF (BC):F..
-05z55 0000005047  0000z00C QOO0 D3g7 CO0 HMOV.L.. Cl Co (BD):R..
-05254 00000050458  7FFFFFA4 430 430E C1 J5R B.. [cz]cl (BF):7..
-05253 0000005050  00OODZ1AG 0000 4308 -- - - -.. Sl
-05252 0000005051 00O0ZOLO 0000 goos Cz HOR .. (CO):R... for( i=0...
-05251 0000005052 0000D26FS  EEOD 000 - - - -, _br..
-05z250 0000005053 O000026FA  4Fz2 4F22 C4 5TS.L.. [C5]1C4 (CL):P...
-05249 0000005054  O0ODZEFC  4F22 TFFC C5 ADD #.. C& C& -
1] | ml

Figure4.77 Trace Window (for SH-3 and SH-3E Series)

This window displays the following trace information items:

[PTR]

[Cycle]
[Address Bus]
[DataBus]
[Code]

[No]
[Instruction]
[IF]

[DE]

[EX]

[MA]

[sw]
[Access Daté]

[Source]
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Pointer in the trace buffer (O for the last executed instruction)

Total number of instruction execution cycles (cleared by pipeline reset)
Data on the address bus

Data on the data bus

Instruction code

Instruction number (corresponds to execution number in each stage)
Instruction mnemonic

Instruction number that was fetched (enclosed by [ ] when the instruction did not access memory)
Instruction number that was decoded

Instruction number that was executed

Instruction number that accessed memory

Instruction number that wrote back data

Data access information (display format: destination <- accessed data)

C/C++ or assembly-language source programs
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SH3-DSP Series

c IH[=] E3
FTR | Cycle |Address I Code | IF DE ... INﬂ | Instruction | Access Data | Source I La]:;l
-05261 00ODOOSZZ5  0QOO0DZ000  ZFES 08 05 ... 03 HMO¥.L Rl... (05):PR<-... woid main(void) _ms
-05260 0000005226 O000Z00Z  4F22 04 0% 03 STS.L FR...
-05259 00O0DOOS5Z2Z7  0QOO00DzZ004  7FEBC [OE]OL 0a ADD #BC,... (08):0301...
-05256 0000005228  0QOO0DZO06 D267 -- 0B 0B MOV.L B{... (09):0501... printfi”...
-05257 000000523l ——--—-—--- Dze7 o —- - - - - - ... [09):R15<...
-05256 0O0ODOOSZ3Z  0QOO0DzZO03  2Fzz [DE]OD oD MO¥.L RE... (0&):R15<... i
-05255 0000005233 00002004 D367 OF OE 0E MOV.L B{... (0OB):R3<-
-05254 0000005234 0QOO0DZ00C  430B [lo0]0F oF TSR ER3 ... (0Dj:0501
-05253 0000005236 —------- 4306 == = == =0 oo
-05252 0000005237  0QOOODZOOQE 0009 11 10 10 Hop (0E) :R3<-
-05251 0OO0OOSZ38 -------- oooa 1z -- o D0 oo a0y
-05250 0000005239  0000Z26F4  4F22 13 12 12 STS.L PR... (0OF):PR<- _pr
-0524% 0000005240  0QOO0DZEFE  7FFC 14 13 13 ADD #FC,...
-05246 0000005241  O000Z6F8  66F3 [15]14 14 MOV R15,... (12):0501 =
1 | [z

Figure4.78 Trace Window (for SH3-DSP Series)

This window displays the following trace information items:

[PTR]
[Cycle]
[Address]|
[Code]

[IF]

[DE]

[EX]

[MA]

[Sw]

[No]
[Ingtruction]
[Access Data]

[Source]

Pointer in the trace buffer (O for the last executed instruction)

Total number of instruction execution cycles (cleared by pipeline reset)

Program counter value

Instruction code

Instruction number that was fetched (enclosed by [ ] when the instruction did not access memory)
Instruction number that was decoded

Instruction number that was executed

Instruction number that accessed memory

Instruction number that wrote back data

Instruction number (corresponds to execution number in each stage)

Instruction mnemonic

Data access information (display format: destination <- accessed data)

C/C++ or assembly-language source programs
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SH-4 Series:

=] 3
PTE. | Cycle | addres... | codel |codez |Ex Eaz |15 Eas |BR Eas | FP Evasp | mo| address | code | Insce]
-04949 0DOOD780B7 00002008  2FC6  7RFD6 X ED xxx %D ¥ ¥ X ... 5 00002000 2FC6 MOV,
-04348 0DOODTE0BE 000DZOOC — 2FE6  2FD6  x x E S x X  x XD ¥ X X... 6 00002002 2FD6 MOV,
-04547 OOOOOTAIZT OOODZOOC — *2FE6  4F22 x xx 65X X X % X X x... 7 00002004 2FE6 MOV,
-04946 0000078182 0000ZOlD  7FBC 7"4F22  x x x 765 X XK K X X... B 00002006 4&Fzz  STS.
-04345 0000078200 00002014  7FBC  TAF22  x xx B 76 KX X K X X..
-04544 0000078201 00002014  *7FBC D273 X % x B 87 XXX % X x... 9 00002008 TFBC  ADD
-04343 0000078201 00002014 *7FBC D273 x xx 887 XXX X X x... A 000D200A D273  MOV..
-04342 0000078219 00002014  ¥2F22 D373 Sk x A BB XXX KX X..
-04541  OOOOOTEZTL  OOODZ01S  ¥2F22 D3T3 x 9x  ® AB % X% ¥ X¥.. B 00002000 2F22 MOV,
-04340 0000078272 0000Z01C  430B  *D373 xx 9 Bx A XXX ¥ X x... C O0000200E D373 MQV.
-04939 0000078290 000DZ01C  ¥430B 0009 x xx CB X XXX KX X..
-04538 000007323 00DDZOLC  ¥430B 0009 xxx X CB XXX KX X..
-04537 0000078324 0OO0Z020  *430F 0008 % x x  x x C X X X X X x... D 00002010 4306 TSR
-04936 0000078343 0000Z77C 74308 0009 D XX KKK KX X XX x.. E D00020l2 0009  NOP
-04835 0000075366 00002760 HERK plels d ED=x XXX D xx XK K.,
-04934 OOOOO738S 00002784  4F22  #9FFC  x ED  x xx  x D x % x x... § 0000279 4F2%2  ST8.w
4] | H oz

Figure4.79 TraceWindow (for SH-4 Series)

Thiswindow displays the following trace information items:

[PTR]

[Cycle]

[Address Bus]
[Codel]

[Code2]

[EX-EAS]

[LS-EAS]
[BR-EAS]

[FP-EXASD]

[No]
[Address]
[Code]
[Instruction]
[Access Datal

[Source]
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Pointer within the trace buffer (The latest instruction is 0)

Total number of instruction execution cycles (cleared by pipeline reset). The CPU internal clock
cycles are counted as execution cycles. The rates of the external and internal clocks can be specified
using the Clock Rate command. For the SH-4BSC, one execution cycleis equivaent to three external
cycles.

Program counter value
Fetched code 1

Fetched code 2
The code currently decoded is marked with *. If the two codes are executed in parallel, the code
fetched at the smaller address is marked with *.

Instruction number that was executed (in the E stage), accessed memory
(inthe A stage), or wrote back data (in the S stage) in the EX pipeline

Instruction number that was executed, accessed memory, or wrote back datain the LS pipeline
Instruction number that was executed, accessed memory, or wrote back datain the BR pipeline

Instruction number that was executed, accessed memory, or wrote back data in the FP pipeline (only
for FSCA, FSRRA, FIPR, and FTRYV instructionsin the X stage, and for FDIV and FSQRT
instructionsin the D stage)

Instruction number (corresponds to execution number in each stage)
Executed instruction address

Executed instruction code

Executed instruction mnemonic

Data access information (display format: destination <- transfer data)

C/C++ or assembly-language source programs
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4.16.4  Searching for a Trace Record

Use the [Trace Search] dialog box to search for a trace record. To open this dialog box, choose [Find...] from the pop-up
menu.

e '

= PTR

" Cycle Ciancel |

 Address
fe

Walue:
IEIF{P.

Figure4.80 Trace Search Dialog Box

Thisdialog box specifies the conditions for searching trace information. Specify a search item in [Item] and search for the
specified contentsin [Valug].

[PTR] Pointer in the trace buffer (O for the last executed instruction, specify in the form of -nnn)
[Cycle] Total number of instruction execution cycles

[Address]| Instruction address

[Instruction] Instruction mnemonic

Clicking the [OK] button stores the settings and starts searching. Clicking the [Cancel] button closes this dialog box
without searching.

When atrace record that matches the search conditionsis found, the line for the trace record will be highlighted. When no
matching trace record is found, a message dialog box will appear.

If afind operation is successful, choosing [Find Next] from the pop-up menu will move to the next found item.

4.16.5 Clearingthe Trace Information

Choose [Clear] form the pop-up menu to empty the trace buffer that stores the trace information. If more than one [Trace]
window is open, all [Trace] windows will be cleared as they all access the same buffer.

4.16.6 SavingtheTraceInformationin aFile

Choose [Save...] from the pop-up menu to open the [Save As] dialog box, which allows the user to save the contents of the
trace buffer as atext file. A range can be specified based on the [PTR] number (saving the complete buffer may take
severa minutes). Note that this file cannot be reloaded into the trace buffer.

4.16.7 Viewing the Source Window
The [Source] window corresponding to the selected trace record can be displayed in the following two ways:

» Select atrace record and choose [View Source] from the pop-up menu.
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Double-click a trace record

The [Source] or [Disassembly] window opens and the selected line is marked with a cursor.

4.16.8 Trimming the Source
Choose [Trim Source] from he pop-up 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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4.16.9  Analyzing Statistical Information

Choose [Statistic] from the pop-up menu to open the [Trace Statistic] dialog box and analyze statistical information under

the specified conditions.

Statistic =
— Statistic: Analysi
& Defauk © Range
Set
ltem Icode1 j £
Mew
Start : IW
End I
Clear |
Fiesult :
Condition I Amnount I FTR
codel =k 2 -00015,-000714
ADDRESS=0000000C 3 -00012,-00011,-00010
codel=E320 3 -00007,-00006.-00005
code2="2322 & code1=E320 3 -00007 -00006,-00005

KN I

Cloze

[

Figure4.81 Trace Statistic Dialog Box

Thisdialog box allows the user to analyze statistical information concerning the trace information. The target of analysis
is specified in [Item] and the input value or character string is specified by [Start] and [End].

When [Default] is selected, the input value or character string cannot be specified as arange. To specify arange, select

[Range].

[Set] Adds a new condition to the current one

[New] Creates a new condition

[Result] Obtains the result of statistical information analysis

[Clear] Clearsall condition and results of statistical information analysis

Clicking the [Close] button closes this dialog box.

4.17  Using the Simulator/Debugger Breakpoints

Sophisticated breakpoint functions are available in the simulator/debugger in addition to the HEW standard PC
breakpoints. The user can specify break conditions and actions after a break condition is satisfied, and can display the

breakpoints set.
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4.17.1 Listing the Breakpoints

Choose [View -> Code -> Breakpoints] or click the [Breakpoints] toolbar button @ to open the [Break] window, which
lists the breakpoints set.

Enablel Typel Condition | Action

Enable EF PC=H'OO00O01000 Stop

Enable BE Regi=ster=R3 Stop

4| | i

Figure4.82 Break Window
The following items are displayed:

[Enable] Displays whether the breakpoint is enabled or disabled.
[Enable]: Valid
[Disable]: Invalid

[Type] Displays break types
[BP]: PC break
[BA]: Break access
[BD]: Break data
[BR]: Break register (Register name)
[BS]: Break sequence
[BCY]: Break cycle

[Condition] Displaysthe conditions that satisfies a break condition. The contents displayed differ from the type of the

break. When the type of the break is BR, the register name is displayed, and when the type of the break is
BCY, the number of cyclesis displayed.

BP: PC = Program counter (Corresponding file name, line, and symbol name)

BA: Address = Address (Symbol name)

BD: Address = Address (Symbol name)

BR: Register = Register name

BS: PC = Program counter (Corresponding file name, line, and symbol name)

BCY: Cycle = Number of cycles (displayed in hexadecimal)

[Action] Displays the operation of the simulator/debugger when a break condition is satisfied.
[Stop]: Execution halts
[File Input] (file name) [File state]: Memory datais read from file]
[File Output] (file name) [File state]: Memory datais written to file]
[Interrupt] (Interrupt type/priority): Interrupt processing
Only for SH3-DSP (Interrupt type 1,
interrupt type 2/priority) is displayed.

4172  Setting a Breakpoint

Choose [Add...] from the pop-up menu in the [Breakpoints] window to open the [Set Break] dialog box, which allows the
user to set a breakpoint.

The [Set Break] dialog box has two pages: [Condition] page for specifying break conditions and [Action] page for
specifying the action when a break condition is satisfied.
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Specifying Break Conditions:

Specify break conditions in the [Condition] page in the [Set Break] dialog box (figure 4.83).

Set Break

Condition | Action |

Break type : IPO Breakpoint LI
Address : IHI'I aaa
Gount : |1

ok | wetn |

Figure4.83 Set Break Dialog Box (Condition Page)
This dialog box specifies break conditions.
Set a break type in the [Break type] box. The following shows the conditions that can be specified in each type.

[PC Breakpoint] Up to 255 breakpoints can be specified
[Address] Address where a break occurs
[Count] Number of times that a specified instruction is fetched (when the prefix is omitted,
values must be input and are displayed in decimal) (1 to 16383, default: 1)

[Break Access] Up to two addresses can be specified
[Start address] ~ Start address of memory where a bresk occursif the memory is accessed
[End address]  End address of memory where a break occursif the memory is accessed (If no datais
input, only the start address is break range)
[Accesstype]  Read, Write, or Read/Write

[Break Data) Up to eight values of data can be specified
[Start address]  Address of memory where a break occurs

[Data] Data value that causes a bresk
[Size] Datasize
[Option] Data match/mismatch

[Break Register] Up to eight register names can be specified
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[Register] Register name where break conditions are specified

[Size] Data size
[Data] Data value that causes a break (If no data is input, a break occurs whenever data is
written to the register)
[ Option] Data match/mismatch

[Break Sequence]Only one address can be specified
[Addressl1] to Pass addresses that are the conditions to generate a break.
[Address8] (All eight breakpoints do not have to be set.)

[Break Cycle]  Up to 255 cycles can be specified
[Cycle] Number of cycles to determine a break (H’1 to H’FFFFFFFF).
A condition will be satisfied by a number of cycles of [Cycle] x n. However, the
specified number of cycles and the number of cycles that satisfied the condition may
be different.
[Count] Number of times breaks will occur
[ALL] A break will occur whenever a condition is satisfied.
[Times] (when the prefix is omitted, values must be input and are displayed in
hexadecimal) (1 to 65535)
A break will occur only when the number of times
the conditions is satisfied is equal to or below the
value specified for [Times].

When [PC Breakpoint] and [Break Sequence] is selected, if an overloaded function or class name including a member
function is specified in address, the [Select Function] dialog box opens. In the dialog box, select a function. For details,
refer to section 4.12.3, Supporting Duplicate Labels.

Clicking the [OK] button sets the break conditions. Clicking the [Cancel] button closes this dialog box without setting the
break conditions.

Note: For the SH3-DSP series, specify values within the range H'A5000000 to H'AS01FFFF (X and Y memory
virtual addresses, corresponding to physical addresses H'05000000 to H'0501FFFF) as the [Start address]
and [End address] in [Break Access] and as the [Start address] in [Break Data] for X or Y memory accesses
by the MOVX or MOVY instruction.

Specifying the Action at Break:

Specify the action when a break condition is satisfied in the [Action] page in the [Set Break] dialog box (figure 4.84).
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Ciondition  Action |

Action type : e

ok | #e |

Figure4.84 Set Break Dialog Box (Action Page)

Thisdialog box specifies the action when a break condition is satisfied. Set the action in [Action type]. The following
show the items that can be set in each action.

[Stop]
[File Input]

[File Output]

[Interrupt]

Stops the operation of user program when a condition is satisfied. Thereis no item to be set.
The dataof a specified fileis referred to and its contents are written to the specified memory when a
condition has been satisfied

[Input file]

[Address]
[Datasize]
[Count]

Datafileto refer to.

When the simulator/debugger has reached referring to the end of afile, it will repeat
referring to the beginning of the samefile.

Memory address where data should be written to.

Data size to be written to (1/2/4/8).

Number of datato be written to (when the prefix is omitted, values must be input and
are displayed in decimal) (H'1 to H' FFFFFFFF).

The contents of a specified memory is written to the specified file when a condition has been satisfied.

[Output file]
[Append]
[Address]
[Datasize]
[Count]

[Option]

Datafile to be written to.

When aexisting file is specified for the [Output File],

Memory address to read data to.

Size of one datato refer to (1/2/4/8).

Number of data to refer to (when the prefix is omitted, values must be input and are
displayed in decimal) (H’ 1 to H' FFFFFFFF).

Data match/mismatch

Interrupts the program when a condition has been satisfied. For details, refer to section 2.20, Pseudo-

Interrupts.
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[Interrupt typel] Specifies the following values for each CPU (when the prefix is omitted, values must
be input and are displayed in hexadecimal)
SH-1, SH-2, and SH2-DSP series
Interrupt vector number (H’0 to H’FF)
SH-3, SH-4, and SH3-DSP series
INTEVT (H’0 to H’FFF)
[Interrupt type2] Only the SH3-DSP series can specify the following (when the prefix is omitted, values
must be input and are displayed in hexadecimal):
INTEVT2 (H’0 to H’FFF)
[Priority] Interrupt priority (when the prefix is omitted, values must be
input and are displayed in hexadecimal) (H’0 to H 11)
When H'10 is specified, the interrupt is always accepted regardless of the I bitin SR,
but is masked by the BL bit in SR.
When H'11 is specified, the interrupt is always accepted regardless of the I and BL bits
in SR.

Note: When the same file is specified for multiple [File Input], the simulator/debugger will read data from the file
in the order conditions are satisfied. When the same file is specified for multiple [File Output], the
simulator/debugger will write data to the file in the order conditions are satisfied. However, when [File
Input] and [File Output] specify the same file, only the operation for the first condition satisfied is valid.

4.17.3 Modifying Breakpoints

Select a breakpoint to be modified, and choose [Edit...] from the pop-up menu to open the [Set Break] dialog box, which
allows the user to modify the break conditions. The [Edit...] menu is only available when one breakpoint is selected.

4.17.4 Enabling a Breakpoint

Select a breakpoint and choose [Enable] from the pop-up menu to enable the selected breakpoint.

4.17.5 Disabling a Breakpoint

Select a breakpoint and choose [Disable] from the pop-up menu to disable the selected breakpoint. When a breakpoint is
disabled, the breakpoint will remain in the list, but a break will not occur when the specified conditions have been satisfied.

4.17.6  Deleting a Breakpoint

Select a breakpoint and choose [Delete] from the pop-up menu to remove the selected breakpoint. To retain the breakpoint
but not have it cause a break when its conditions are met, use the [Disable] option (see section 4.17.5, Disabling a
Breakpoint).

4.17.7  Deleting All Breakpoints

Choose [Delete All] from the pop-up menu to remove all breakpoints.

4.17.8  Viewing the Source Line for a Breakpoint

Select a breakpoint and choose [Go to Source] from the pop-up menu to open the [Source] or [Disassembly] window at
address of breakpoint. The [Go to Source] menu is only available when one breakpoint is selected.
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4.17.9  Closing Input or Output File

Select a breakpoint and choose [Close File] from the pop-up menu to close the selected [File Input] or [File Output] data
file and to reset the address to read the file.

4.17.10 Closing All Input and Output Files

Choose [Close All Files] from the pop-up menu to close all [File Input] and [File Output] data files and to reset the address
to read the file.

4.18 Analyzing Performance

Use the [Performance Analysis] window to select a function name and analyze the performance.

4.18.1 Opening the Performance Analysis Window

Choose [View -> Performance -> Performance Analysis] or click the [PA] toolbar button @ to open the [Performance
analysis] window.

“f Performance A M=l B |
Index | Function I Cycle ] Court I b ! Hiztoeram !
_main 1304 1 0%
1 printf 1100 o) 0%
by rand 140 10 i

Figure4.85 Performance Analysis Window
Thiswindow displays the number of execution cycles required for each specified function.
The number of execution cycles are calculated as follows:

Execution cycles = total number of execution cycles when execution returns from the function
—total number of execution cycles when the target function is called

The following items are displayed:
[Index] Index number of the set condition

[Function] ~ Name of the function to be measured (or the start address of the function)

[Cycle] Total number of instruction execution cycles

[Count] Total number of callsfor the function

[%] Ratio of execution cycle count required for the function to the execution cycle count required for the whole
program

[Histogram] Histogram display of the aboveratio
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4.18.2  Specifying a Target Function

After the [Performance Analysis] window is open, choose [Add Range...] from the pop-up menu or press the Insert key to
open the [Performance Option] dialog box, which allows the user to specify a function to be analyzed.

Petformanc

Function Hame

|| Cancel |

Figure4.86 Performance Option Dialog Box

This dialog box specifies afunction (including alabel) to be evaluated. Up to 255 functions can be specified in total.
When an overloaded function or a class name including a member function is specified, the [Select Function] dialog box
opens. In the dialog box, select afunction. For details, refer to section 4.12.3, Supporting Duplicate Labels.

Clicking the [OK] button stores the setting. Clicking the [Cancel] button closes this dialog box without setting the function
to be evaluated.

Select afunction that has been set and choose [Edit Range] from the pop-up menu or press the Enter key to open the
[Performance Option] dialog box and to change the function to be evaluated.

4183  Starting Performance Data Acquisition

Choose [Enable Analysis] from the pop-up menu (a check mark is shown to the left of [Enable analysis]) to start acquiring
performance analysis data.

4184 Resetting Data
Choose [Reset Counts/Times] from the pop-up menu to clear the current performance analysis data.

4185 Deleting a Target Function

Select afunction and choose [Delete Range] from the pop-up menu to delete the selected target function and to recalculate
the data for the other ranges. The selected function can also be deleted by the Delete key.

4.18.6 Deleting All Target Functions

Choose [Delete All Ranges] from the pop-up menu to delete all the current target functions and to clear the performance
analysis data.

419 Acquiring Code Coverage

The [Coverage] window acquires code coverage information (CO coverage and C1 coverage) in the range specified by the
user, and displays the information.

4.19.1 Opening the Coverage Window

Choose [View -> Code -> Coverage...] or click the [Coverage] toolbar button @ to open the [Open Coverage] dialog box.

258
RENESAS




—Options

o Mew Window

Start Address: I
Frd Addrrs=: I— Cancel |

¢~ Open a recent coverage file

| =

" Browse to anather coverage file

Figure 4.87 Open Coverage Dialog Box

Thisdialog box specifies the coverage acquiring range. To acquire coverage for anew range, specify the start and end
addressesin [New Window]. The following items can be specified:

[Start Address]  Start address of coverage information display
(When aprefix is omitted, the valuesisinput in hexadecimal.)

[End Address]  End address of coverage information display
(When aprefix is omitted, the value isinput in hexadecimal .)

To use the settings saved in a coverage information file, choose the file from [Open arecent coveragefile], or open afile
open dialog box by [Browse to another coverage file] and select the file. When [Open arecent coveragefil€] is selected,
up to four recent files that have been saved are displayed.

Clicking [OK] opensthe [Coverage] window.

Timesl Pazz | Address | Azzembler | Source ;I
il - 0ooodooo MovLl  ROJGE(HD.. o
il nooooooz - MOWE  RO@RO0
] 0oooooo4  CWMP/EQ RORO
1] 00000008 DATAMW H'OOOD
il nooo000s DATAMW H'OOOD
il 00000002, DATAMW H'OO0D
il 000o000c DATAMW H'OO0D
il 0000000E DATAMW H'O00D
0 noooooi s DATAW H'O00D
il 0000001 &, DATAMW H'OO0D
il 00ooo0oiE DATAMW H'OO0D
il nooo00zo DATAM H'OOOD
il noooonzz2 DATAMW H'OOOD
il 00000026 DATAMW H'OO0D
0 00000028 DATAMW H'O00D -
1 | | Ml 2

Figure 4.88 Coverage Window
Thiswindow displays the coverage information in C/C++ and assembly-language level.
Thefollowing items are displayed:
[Times] Number of times instruction was executed
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[Pass] Execution status of conditional branch instructions
T: A branch occurred because the condition was satisfied
F: No branch has occurred because the condition was not satisfied

[Address] Ins truction Address
[Assembler] Disassembled display
[Source] C/C++ or assembly-language source

When the [Coverage] window is closed, the acquired coverage information and the conditions to acquire information will
be cleared.

4.19.2  Acquiring Coverage Information

Select [Enable Coverage] from the pop-up menu and execute the user program to acquire coverage information.

4.19.3 Viewing the Source Window

Choose [View Source] from the pop-up menu to display the [Source] window corresponding to the cursor location in the
[Coverage] window.

4.194 Changing the Display Address

Choose [Go to Address...] to open the [Go To Address] dialog box.

Ga To Addr

Address oK

HDoooo=00)
Cancel |

Figure4.89 Go To Address Dialog Box

This dialog box changes the address displayed in the [Coverage] window.

4.19.5 Changing the Coverage Range

Choose [Set Range...] from the pop-up menu to open the [Coverage Range] dialog box.

Start Address: IH'DDDDDDDD LI
Cancel
End Address: IH'DDDDDFFH LI _—I

Figure4.90 Coverage Range Dialog Box
This dialog box specifies the condition to acquire instruction execution information. The following items can be specified.

[Start Address]  Start address (When a prefix is omitted, the valueisinput in hexadecimal.)
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[End Address] End address (When a prefix is omitted, the value is input in hexadecimal.)

Clicking [OK] changes the coverage range.

4.19.6 Clearing Coverage Information

Choose [Clear Data] from the pop-up menu to clear the acquired coverage information.

4.19.7 Saving Coverage Information in a File

Choose [Save Data...] from the pop-up menu to open the [Save Data] dialog box, which allows the user to save the
coverage information in a file.

Bi
A |

Figure4.91 Save Data Dialog Box

Thisdialog box specifies the location and name of a coverage information file to be saved. The placeholder or the
[Browse...] button can be used.

If afile name extension is omitted, .COV is automatically added. If afile name extension other than .COV or .TXT is
specified, an error message will be displayed.

4.19.8 Loading Coverage Information from a File

Choose [Load Data...] from the pop-up menu to open the [Load Data] dialog box, which allows the user to load the
coverage information from afile.

Load Data

Eile name: oK

[Filet LI Browze,. | Gancel |

Figure4.92 Load Data Dialog Box

Thisdialog box specifies the location and name of a coverage information file to be loaded. The placeholder or the
[Browse...] button can be used.

Only .COV files can be loaded. If afile name extension other than .COV is specified, an error message will be displayed.

4.19.9 Updating the Information

Choose [Refresh] from the pop-up menu to update the [Coverage] window to the latest information.
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4.19.10 Stopping Update

Choose [Lock Refresh] from the pop-up menu to only update [Times] and [Pass] when program execution stops. Memory
accesses to update instruction codes in the [Coverage] window are stopped.

4.19.11 Confirmation Request Dialog Box

A confirmation request dialog box will appear when [Clear Data] or [Set Range...] is clicked or an attempt is made to close
the [Coverage] window.

sonfirmation Regue

Coverage data will be cleared.

[¥ Save Coverage data

T Cancel

Figure4.93 Confirmation Request Dialog Box

Clicking [OK] clears the coverage data. Choosing [Save Coverage data] opens the [Save Coverage Data] dialog box
(figure 4.94) to save the coverage datain afile beforeit is cleared.
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4.19.12 Save Coverage Data Dialog Box

When [File -> Save Session] menu option is clicked, the [Save Coverage Data] dialog box will appear, which allows the
user to save the [Coverage] window data in separate files or a single file.

Mo Mo Ta All ez To All.

Figure4.94 Save Coverage Data Dialog Box

When multiple [Coverage] windows are open, a[Save Coverage Data] dialog box will appear for each open coverage

window.

Clicking the [No To All] button closes the dialog box without saving any coverage data.

Clicking the[Yes To All] button saves the data of all [Coverage] windowsin asinglefile.

4.19.13 Displaying the Coverage Information in the Sour ce Window

The coverage information is reflected to the [Source] window by highlighting the debugger columns corresponding to the

source lines of executed instructions. When the coverage settings are modified in the [ Coverage] window, the debugger

column display will be updated.
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Figure4.95 Debugger Column (Coverage)
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4.20  Viewing the Current Status

Choose [View -> CPU -> Status] or click the [View Status] toolbar button E to open the [Status] window and see the
current status of the debugging platform.

Item Status S
Memory Mode MNone
Target Dewvice Configquration 00000000-07?FFFFFF EXT

Z0000000-Z7FFFFFF EXT
40000000-47FFFFFF EXT
COOO0000O0-COO00FFF EXT
FFFF2000-FFFFEFFF DAM
FFFFFEOO-FFFFFFFF I/0

Svstem Memory Pesources 00000000-00007FFF Read/WMrite
08000000-05000FFF Read/Write
O7FFFOO0-07FFFFFF Read/WMrite
FFFFFEQOO-FFFFFFFF Lead/Write

Program Name Memory Loaded Area
-..ugy SH-Zhdemo shi.abs H'O0o0oQoooo - H'0o0Qool?
H'00000800 - H'00000S4F frae
H'O0001lo000 - H'O000SEES LI
E\Memuwﬂ Platform )\E\terﬂs ,"

Figure4.96 Status Window

The [Status] window is split into three sheets:

* [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 mode; and
run status.

e [Events] sheet
Contains information about the current event (breakpoint) status, including resource information.
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4.21 Debugging with the Command Line Interface

Use the [Command Line] window to enter text-based commands instead of window menus and commands.

4.21.1 Opening the Command Line Window

Choose [View -> Command Ling] or click the [Command Line] toolbar button (2| to open the [Command Line] window.

«#* Gommand Line _ [O]

=

Figure4.97 Command Line Window

Thiswindow allows the user to control the debugging platform by sending text-based commands. A series of predefined
command lines can be called from afile and the output can be recorded in afile. The command can be executed by
pressing the Enter key after the command isinput at the prompt (<) on the last line. For information about the available
commands, refer to section 5, Command Lines, and the on-line help.

If available, the window title displays the current batch and log file names separated by colons.

Pressing the Ctrl + 1 or Ctrl + | keys on the last line displays the previously executed command line.

4212 Specifyinga Command File

It isuseful to use acommand file when a series of predefined command lines need to be executed, such as when an
automatic test is executed. Create a command file by a text editor and write necessary command lines. The default
extension of acommand fileis.hdc.

Choose [Set Batch File...] from the pop-up menu to open the [Set Batch File] dialog box, in which the name of acommand
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 modifying the setting.

Set Batch File 2 | x|

Batch File:
|| [ 3 | Browsze,. | oK

Gancel |

Figure4.98 Set Batch File Dialog Box
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4.21.3 Executing a Command File

Click the [Play] button in the [Set Batch File] dialog box or choose [Play] from the pop-up 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.

4.21.4 Stopping Command Execution

Choose [Stop] from the pop-up menu to stop command execution. The [Stop] menu becomes valid during command
execution.

4.21.5 Specifying a Log File

Choose [Set Log File...] from the pop-up menu to open the [Open Log File] dialog box, in which a log file to store the
command execution results can be specified.

Open Loe File

Loe File:

I LI Browse,. |

Figure4.99 Open Log File Dialog Box

Enter the name of alog file (*.log). The logging option is automatically set and the name of thefile is shown on the
window title bar.

Opening aprevious log file will ask the user if they wish to append or overwrite the current log.

4216 Starting or Stopping Logging

Choose [Logging] from the pop-up menu to toggle logging to file on and off. When logging is active, the button becomes
effective. 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 thelog file.

4217 Entering aFull Path totheFile

It isrecommended that the full path to afileis specified as afile 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 afile when it is entered from the
keyboard. To save thistrouble, afull path can be easily specified by browsing through files.

Choose [Browse...] from the pop-up menu to open the [Browse] dialog box. Select afile 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 islocated on the last line.

4218 Pasting a Placeholder

Select a placeholder from the [Placeholder] submenu in the pop-up menu to paste the selected placeholder to the cursor
location. This function is only available when the cursor islocated on the last line.
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4.22  Generating a Pseudo-Interrupt Manually

Choose [View -> CPU -> Trigger] or click the [Trigger] toolbar button @ to open the [Trigger] window, which alows
the user to generate a pseudo-interrupt manually by pressing a button on the window.

- Trigeer i 1ol =l
N EN R
I N R
N N N
|

oo || =

—_
= |}
S| S| S S

N (R (R [

Figure4.100 Trigger Window

Thiswindow displaystrigger buttons that generate pseudo-interrupts manually. The details of the interrupt to be generated
by pressing each trigger button can be specified in the [Trigger Setting] dialog box.

Up to 16 trigger buttons can be used.

For details on the interrupt processing in the simulator/debugger, refer to section 2.20, Pseudo-Interrupts.
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4.22.1  Setting a Trigger Button

Choose [Setting...] from the pop-up menu to open the [Trigger Setting] dialog box and to specify the details of the pseudo-
interrupt to be generated by pressing each trigger button.

Trigger No. [1 =
Gancel |

[¥ Enable

Iarme: |1|
Interrupt Typel: IH'DDD

Interrupt Type2:  [HOO

Priarity: ID - I

Figure4.101 Trigger Setting Dialog Box

Thisdialog box allows the user to specify the details of the pseudo-interrupt to be generated by pressing each trigger
button.

[Trigger No.] Selects atrigger button to specify details
[Name] Specifies the name of the selected trigger button, which will be displayed in the [Trigger] window
[Enable] Enables the trigger button when this box is checked.

[Interrupt Typel] Specifiesthe following values for each CPU
SH-1, SH-2, and SH2-DSP series:
Interrupt vector number (H'0 to H'FF)
SH-3, SH-4, and SH3-DSP series:
INTEVT (H'0to H'FFF)

[Interrupt Type2] Only the SH3-DSP series can specify the following:
INTEVT2 (H'0to H'FFF)

[Priority] Interrupt priority (when the prefix is omitted, values must be input and are displayed in hexadecimal)
(H'0toH'11)
When H'10 is specified, the interrupt is always accepted regardiess of the | bit in SR, but is masked by
the BL bitin SR.
When H'11 is specified, the interrupt is always accepted regardiess of the | and BL bitsin SR.

Clicking the [OK] button stores the setting. Clicking the [Cancel] button closes this dialog box without setting the details
of the interrupt.

Note: If the[Cancel] button isclicked after multipletrigger button settings are modified, the modifications of all
those buttons are canceled.

268
RENESAS




4.22.2  Changing the Size of Trigger Buttons

Specify the size of trigger buttons displayed in the [Trigger] window in the [Size] submenu in the pop-up menu. [Large],
[Normal], or [Small] can be selected.

4.23  Modifying the Simulator/Debugger Settings

This section describes how to modify the simulator system settings after the simulator/debugger is started.

4.23.1 Simulator System Dialog Box

The [Simulator System] dialog box specifies the system call start location, execution mode, floating-point rounding mode,
and memory map.

Choose [Options -> Simulator -> System...] or click the [Simulator System] toolbar button ﬂ to open this dialog box.

2l

QPU:
|

Cancel
Eit Size: System Call Address: [~ Enable
2 [FO0000000 el
Endiar: Rezponse: Madify.. |
|Big Endian =| |p400o0 Delete |
Glock Rate: Execution Mode
fi ’75' Stop " Continue
Memary Map: Bound Mode
00000000 O3FFFFFF NORMAL " Round To Mearest
04000000 OVFFFFFF NORMAL 32 —- & Found To 2
02000000 OEFFFFFF MORMAL 32 — = (el W@ =
0000000 OFFFFFFF MORMAL - 32 -- Sten Linit
10000000 13FFFFFF NORMAL 32 — = Wi
14000000 17FFFFFF NORMAL 32 — LI {* Stage ™ Thetruction ‘
1900NNNN 1REEEFFE MORMAL 29 —m

Figure4.102 Simulator System Dialog Box

The following items can be specified in this dialog box:
[CPU] Displaysthe current CPU. (The CPU must be specified in the [Debug Settings] dialog box.)
For the SH2-DSP (SH7410), [Internal Mode] or [External Mode] is selected.
For SH2-DSP (SH7065), one of the following is selected:

[ROM Disable/Fast Mode] — Specifiesinternal ROM disabled/fast access mode.

[ROM Disable/Slow Mode]  Specifiesinternal ROM disabled/slow access mode.

[ROM Enable/Fast Mode]  Specifiesinternal ROM enabled/fast access mode.

[ROM Enable/Slow Mode]  Specifiesinternal ROM enabled/slow access mode.
For SH2-DSP (Core), one of the following is selected:

[ROM Disable] Specifiesinternal ROM disabled mode.

[ROM Enable] Specifiesinternal ROM enabled mode.
[Bitsize]  Displaysthe address buswidth. It isfixed to 32 bits.

[Endian] Displaysthe currently specified endian.

269
RENESAS



[Clock Rate] This can be specified only for SH-4 series.
Specifies the internal clock ratio when the external clock is assumed 1. (H1 to H*10)

[System Call Address] Specifies the start address of a system call that performs standard input/output or file
input/output processing from the user program. [Enable] Specifies whether the system call is
enabled or disabled.

[Response] Specifies the window refresh timing, that is, how many instructions should be executed

between refresh actions (1 to D'65535).

[Execution Mode] Specifies whether the simulator/debugger stops or continues operating when a simulation error
occurs.
[Stop] Stops the simulation.
[Continue] Continues the simulation.

[Round Mode] Specifies the rounding mode for floating-point decimal-to-binary conversion.
[Round to nearest] Rounds to the nearest value.
[Round to zero] Rounds toward zero.
[Step Unit] This can be specified only for SH-3, SH3-DSP series, and SH-4 series.
Specifies the status of the instruction executed when STEP command is executed and a PC break is
satisfied.
[Stage] Stops before instruction is executed.

Pipeline operation is not affected.

[Instruction] Stops after instruction is executed.
Pipeline operation is affected, and as a result, the
number of effective cycles become incorrect.

In the [Memory Map], the start address, end address, memory type, data bus width, and access cycles are displayed in that
order. The memory types are as follows:

SH-1, SH-2, SH-2E, SH-3, and SH-3E

ROM (internal ROM), RAM (internal RAM), EXT (external memory), I/O (internal I/O)

SH2-DSP (SH7410)/SH3-DSP

XROM (internal XROM), YROM (internal YROM), XRAM (internal XRAM), YRAM (internal YRAM), EXT
(external memory), I/O (internal I/O)

SH2-DSP (SH7612)

XRAM (internal XRAM), YRAM (internal YRAM), INTRAM (internal RAM), EXT (external memory), I/O (internal
1/0)

SH2-DSP (SH7065)

XRAM (internal XRAM), YRAM (internal YRAM), INTROM (internal ROM), EXT (external memory), I/O (internal
1/0)

SH2-DSP (Core)

XRAM (internal XRAM), YRAM (internal YRAM), INTROM (internal ROM), INTRAM (internal RAM), EXT
(external memory), I/O (internal I/O)

SH3-DSP (Core)

XRAM (internal XRAM), YRAM (internal YRAM), URAM (user RAM), EXT (external memory), I/O (internal I/O)
SH-4/SH-4 (SH7750R)

NORMAL (normal memory), INTRAM (internal RAM), I/O (internal I/O)

SH-4BSC

NORMAL (normal memory), MPX (Multiplex), BCSRAM (byte-control SRAM), BSTROM (burst ROM and burst
count), DRAM (DRAM), SDRAM (synchronous DRAM), INTRAM (internal RAM), I/O (internal I/O)
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[Memory Map] can be specified, modified, or deleted using the following buttons:

[Add]

[Modify]

[Delete]

Specifies [Memory Map] items. Clicking this button opens the [Memory Map Modify] dialog box (section
4.23.2), and memory map items can be specified.

Modifies [Memory Map] items. Select an item to be modified in the list box and click the [Modify] button.
The [Memory Map Modify] dialog box (section 4.23.2) opens and memory map items can be modified.

Deletes [Memory Map] items. Select an item to be deleted in the list box and click the [Delete] button.

Notes: For the SH-4BSC, the following must be noted:

1.
2.

The access cycle count is displayed as --.
Memory map entries cannot be newly created or canceled. Therefore, only the [Modify] button can be
used for [Memory Map].

. For the internal RAM and I/O, the memory map entries cannot be modified. To enable or disable the

internal RAM, use the ORA bit of the CCR control register.

. The memory map contents depend on the BSC settings in addition to the settings in the [Memory Map

Modify] dialog box. If the memory map contents cannot be determined due to BSC incorrect settings,

Clicking the [OK] button stores the modified settings. Clicking the [Cancel] button closes this dialog box without
modifying the settings.

4.23.2

Memory Map Modify Dialog Box

The [Memory Map Modify] dialog box specifies the memory map of the target CPU.

The contents displayed in this dialog box depend on the target CPU. The simulator/debugger uses the specified data to
calculate the number of cycles for memory accesses.

ey e [ ok |
Start address |HO000O000

Cancel
End address [HFFFFFFFF I |
State count |2 =et state. |
Data bus size |32

Figure4.103 Memory Map Modify Dialog Box

The following items are specified:

[Memory type] Memory type

[Start address] ~ Start address of the memory corresponding to a memory type

[End address]  End address of the memory corresponding to a memory type

[State count] Number of memory access cycles

[Databussizel] Memory data buswidth

For the SH-4 series, [Start address] and [End address] cannot be modified. Specify [Memory type] and [Data bus size].
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In addition, for the SH-4 series, clicking the [Set state...] button opens the [Set State] dialog box (section 4.23.3), and the
number of wait states to be inserted in areas 0 to 7 can be specified. The specified values correspond to the values in the
WCRI1 and WCR2 control registers.

Clicking the [OK] button stores the settings. Clicking the [Cancel] button closes this dialog box without modifying the
settings.

Note: The memory map setting for the area allocated to a system memory resource cannot be deleted or modified.
First delete the system memory resource allocation with the [Simulator Memory Resource] dialog box, then
delete or modify the memory map setting.

4.23.3  Set State Dialog Box

The [Set State] dialog box specifies the wait state to be inserted in each area. This dialog box is provided only for the SH-4
series.

Note that only the normal memory is supported for the SH-4/SH-4 (SH7750R).

The [Set State] dialog box contents depend on the memory type allocated to the target area. The values set in this dialog
box are also set to the WCR1 and WCR2 control registers.

Normal Memory, Burst ROM, and Byte-Control SRAM:

Inserted [dle Cycle: I ,l
Inserted Wait Cycle: |-| 5 ,I Cance| |

Figure4.104 Set State Dialog Box (Normal Memory)

[Inserted Idle Cycle] Specifies the number of idle cyclesto be inserted when the access type changes from read to
write, or when the access area changes (corresponds to the AnlW in WCR1).

[Inserted Wait Cycle] Specifies the number of wait cyclesto beinserted in all accesses (correspondsto the AnW in

WCR?2).
DRAM:
Inserted [dle Cycle: I vl
GAS dssertion Width: [i6 -] _ Goneel |
Figure4.105 Set State Dialog Box (DRAM)
[Inserted Idle Cycle] Specifies the number of idle cycles to be inserted when the access type changes from read to

write, or when the access area changes (corresponds to the AnlW in WCRL1).

[CAS Assertion Width]  Specifiesthe CAS assertion width (corresponds to the AnW in WCR2).
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SDRAM:

Ihserted [le Cycle: |15 ,I
CAS Latency Gycle: I v] Cancel |

Figure4.106 Set State Dialog Box (SDRAM)

[Inserted Idle Cycle] Specifies the number of idle cyclesto be inserted when the access type changes from read to
write, or when the access area changes (corresponds to the AnIW in WCR1).

[CAS Latency Cycle] Specifies the number of CAS latency cycles (correspondsto AnW in WCR2).

MPX:

Inzerted Idle Cyole: 5 -

Firzt Bead Cycle:

|3 vI
Firzt Write Cvcle: |3 vI
|1 vI

Second After Gyele:

Figure4.107 Set State Dialog Box (M PX)

[Inserted Idle Cycle] Specifies the number of idle cyclesto be inserted when the access type changes from read to
write, or when the access area changes (corresponds to the AnlW in WCR1).

[First Read Cycle]* Specifies the number of cyclesto be inserted in thefirst cycle for the read access.
[First Write Cycle]* Specifies the number of cyclesto be inserted in thefirst cycle for the write access.

[Second After Cycle]*  Specifies the number of cyclesto beinserted in the second and the following cycles for the
burst transfer.

Note: Theitemsmarked with * correspond to the AnW in WCR2.
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4.23.4  Simulator Memory Resource Dialog Box

This dialog box displays the target CPU information, and sets and modifies memory resources.

Similator Mem

Swstem Configuration Memary Map
CPLSH-3 ;I 00000000 7EFFFFFF EXT 321
Bit Size32 FFO00000 TFOOOFFF RAM 321
Exec Mode:STOP TFO0T000 DFFFFFFF EXT 321

LI EO000000 FFFFFFFF IO 321

Delete |
Swetem Memory Resource
00000000 DO0003FFF Read Reset |

00004000 00007FFF Wiite

00002000 0000FFFF Read iite Cloze |

Figure4.108 Simulator Memory Resour ce Dialog Box

The following items are specified:
[System Configuration] Displaysthe target CPU, address bus width, and execution mode of the simulator/debugger.
[System memory resource] Displays the accesstype, start address, and end address of the current memory resources.

[Memory map] Displays the start address, end address, memory type, data bus width, and access cycles.
[System memory resource] can be specified, modified, and deleted using the following buttons:

[Add] Specifies [ System memory resource] items. Clicking this button opens the [ System Memory
Resource Modify] dialog box, and [ System memory resource] items can be specified.

[Modify] Modifies [ System memory resource] items. Select an item to be modified in the list box and click this
button. The [System Memory Resource Modify] dialog box opens and [ System memory resource]
items can be modified.

[Delete] Deletes [ System memory resource] items. Select an item to be deleted in the list box and click this
button.

Note that the [Reset] button can reset the [Memory map] and [System memory resource] to the default value. Clicking the
[Close] button closes this dialog box. [System memory resource] contains the same setting information as [Memory
resource] on the [Simulator] sheet in the [Hitachi SuperH RISC engine Standard Toolchain] dialog box. For details on the
[Hitachi SuperH RISC engine Standard Toolchain] dialog box, refer to section 3.3.1, Memory Mapping.
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4.23.5 System Memory Resource Modify Dialog Box

The [System Memory Resource Modify] dialog box sets and modifies memory resources.

T i ifj:.f

Start Address |HO0003000 ok I
Erd fiddress [HO0003FFF Cancsl |

—foocess Type
& Head = Write " Read/lirite

Figure4.109 System Memory Resource Modify Dialog Box
The following items are specified:
[Start address] ~ Start address of the memory areato be allocated
[End address]  End address of the memory areato be allocated

[Accesstype]  Accesstype
[Read] Read only
[Write] Write only
[Read/Write] Read and write

Click the [OK] button after specifying the [Start address], [End address], and [Access type]. Clicking the [Cancel] button
closes this dialog box without modifying the setting.
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4.24  Standard I/O and File I/O Processing

Use the [Simulated I/0] window to enable the standard I/O and file I/O system calls from the user program.

4.24.1 Opening the Simulated I/O Window

Choose [View -> CPU -> Simulated I/O] or click the [Simulated 1/O] toolbar button g to open the [Simulated 1/0]
window.

@ Simulated 1/0 Window = O] =]
Simulated I/0

Figure4.110 Simulated 1/0O Window

The standard output from the user program is displayed in this window. The key input from this window is handled as the
standard input to the user program.
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4.24.2  1/0 Functions

Table 4.1 lists the supported 1/0 functions.

Table 4.1 1/O Functions

Function
No. Code Func tion Name Description
1 H'21 GETC Inputs one byte from the standard input device
2 H'22 PUTC Outputs one byte to the standard output device
3 H'23 GETS Inputs one line from the standard input device
4 H'24 PUTS Outputs one line to the standard output device
5 H'25 FOPEN Opens a file
6 H'06 FCLOSE Closes a file
7 H'27 FGETC Inputs one byte from a file
8 H'28 FPUTC Outputs one byte to a file
9 H'29 FGETS Inputs one line from a file
10 H'2A FPUTS Outputs one line to a file
11 H'0B FEOF Checks for end of file
12 H'0C FSEEK Moves the file pointer
13 H'OD FTELL Returns the current position of the file pointer

To perform 1/0 processing, use the [System Call Address] in the [Simulator System] dialog box (section 4.23.1) in the

following procedure.

1. Setthe address specialized for /O processing in the [System Call Address], select [Enable] and execute the program.

2. When detecting a subroutine call instruction (BSR, JSR, or BSRF), that is, a system call to the specialized address

during user program execution, the simulator/debugger performs 1/0 processing by using the RO and R1 values as the

parameters.

Therefore, before issuing a system call, set asfollowsin the user program:

»  Set the function code (table 4.1) to the RO register

MSB 1byte 1hbyte LSB
., Function
| HO1 |code | - | R |
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Set the parameter block address to the R1 register (for the parameter block, refer to each function description)

MSB LSB

Parameter block address

* Reserve the parameter block and input/output buffer areas
Each parameter of the parameter block must be accessed in the parameter size.

After the 1/0 processing, the simulator/debugger resumes simulation from theinstruction that follows the system call
instruction.

Note:  When aJSR, BSR, or BSRF instruction isused asa system call instruction, the instruction following the
JSR, BSR, or BSRF instruction isexecuted asa normal instruction, not a slot instruction. Therefore, the
instruction placed immediately after the system call instruction (JSR, BSR, or BSRF) must not be one that
produces different results depending on whether executed asa normal instruction or asa dot instruction.

Each I/0 function is described in the following format:

) @ 4
©)

Parameter Block

©)

Parameters

(6)

(1) Number corresponding to table 4.1
(2) Function name

(3) Function code

(4) 1/0 overview

(5) 1/0 parameter block

(6) 1/O parameters

1 GETC Inputs one byte from the standard input device
H'21

Parameter Block

One byte One byte

+0
r--- Input buffer start address ~ ---

+2

Parameters

e Input buffer start address (input)
Start address of the buffer to which theinput datais written to.
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2 PUTC Outputs one byte to the standard output device
H'22

Parameter Block

One byte One byte

+0
--- Output buffer start address  ---
+2

Parameters

« Output buffer start address (input)
Start address of the buffer in which the output datais stored.

3 GETS Inputs one line from the standard input device
H'23

Parameter Block

One byte One byte

+0
t--- Input buffer start address ~ ---

+2

Parameters

e Input buffer start address (input)
Start address of the buffer to which the input dataiswritten to.

4 PUTS Outputs one line to the standard output device
H'24

Parameter Block

One byte One byte

+0
r--- Output buffer start address  ---

+2

Parameters

e Output buffer start address (input)
Start address of the buffer in which the output datais stored.
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5 FOPEN
H'25

Opens afile

The [FOPEN] opens afile and returns the file number. After this processing, the returned file number must be used to

input, output, or closefiles. A maximum of 256 files can be open at the same time.

Parameter Block

One byte One byte
+0 Return value File number
+2 Open mode Unused
+Z --- Start address of file name ---
+

Parameters

¢ Return value (output)
0: Normal completion
—1: Error

e File number (output)

The number to be used in all file accesses after opening.

»  Open mode (input)

H'00:
H'01:
H'02:

H'03: "

H'04:
H'05:
H'10:
H'11:
H'12:
H'13:
H'14:
H'15:

e

r+"
A
at"
"r"
"wh"
g
"r+b"
"w+b"
" atp”

These modes are interpreted as follows.
"r": Open for reading.
"w": Open an empty file for writing.
"a"': Open for appending (write starting at the end of thefile).
"r+": Open for reading and writing.
"w+": Open an empty file for reading and writing.
"at" : Open for reading and appending.
"b" : Openin binary mode.
» Start address of file name (input)
The start address of the area for storing the file name.
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6 FCLOSE Closes afile
H'06

Parameter Block

One byte One byte

+0 Return value File number

Parameters

e Return value (output)
0: Normal completion
—1: Error
e File number (input)
The number returned when the file was opened.
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7 FGETC Inputs one byte from afile

H'27

Parameter Block

+0
+2
+4
+6

Parameters
¢ Return value (output)
0: Normal completion

—1: EOF detected
* File number (input)

One byte One byte

Return value File number

Unused

t--- Start address of input buffer ---

The number returned when the file was opened.

e Start address of input buffer (input)

The start address of the buffer for storing input data.

8 FPUTC Outputs one byte to afile

H'28

Parameter Block

+0
+2
+4
+6

Parameters

* Return value (output)
0: Normal completion
—1: Error

e File number (input)

One byte One byte
Return value File number
Unused

r--- Start address of output buffer ----

The number returned when the file was opened.

» Start address of output buffer (input)

The start address of the buffer used for storing the output data.
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9 FGETS Reads character string datafrom afile
H'29

Reads character string data from afile. Dataiis read until either anew line code or aNULL codeisread, or until the buffer
isfull.

Parameter Block

One byte One byte
+0 Return value File number
+2 Buffer size
o Start address of input buffer ---
+6

Parameters

¢ Return value (output)
0: Normal completion
—1: EOF detected
¢ File number (input)
The number returned when the file was opened.
* Buffer size (input)
The size of the areafor storing the read data. A maximum of 256 bytes can be stored.
e Start address of input buffer (input)
The start address of the buffer for storing input data.
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10 FPUTS Writes character string datato afile
H'2A

Writes character string datato afile. The NULL code that terminates the character string is not written to thefile.

Parameter Block

One byte One byte
+0 Return value File number
+2 Unused
+: ---- Start address of output buffer ----
+

Parameters

¢ Return value (output)
0: Normal completion
—1: Error
e File number (input)
The number returned when the file was opened.
» Start address of output buffer (input)
The start address of the buffer used for storing the output data.

11 FEOF Checksfor end of file
H'0B

Parameter Block

One byte One byte
+0 Return value File number

Parameters

¢ Return value (output)
0: File pointer is not at EOF
—1: EOF detected
* File number (input)
The number returned when the file was opened.
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12

FSEEK Moves the file pointer to the specified position
H'0C

Parameter Block

One byte One byte
+0 Return value File number
+2 Direction Unused
+4
5 Offset
Parameters
¢ Return value (output)
0: Normal completion
—1: Error

File number (input)

The number returned when the file was opened.

Direction (input)

0: The offset specifies the position as a byte count from the start of thefile.

1: The offset specifies the position as a byte count from the current file pointer.

2: The offset specifies the position as a byte count from the end of thefile.
Offset (input)
The byte count from the location specified by the direction parameter.
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13

FTELL

Returns the current position of the file pointer

H'OD

Parameter Block

Parameters

The following shows an example for inputting one character as a standard input (from a keyboard)

Return value (output)

0: Normal completion

—1: Error

File number (input)
The number returned when the file was opened.
Offset (output)
The current position of the file pointer, as a byte count from the start of thefile.

MOV. L
MOV. L
MOV. L
JSR
NOP
STOP NOP
SYS CALL NOP
CALIGN
CALL_ADR .DATA. L
REQ OCD . DATA L
PAR ADR .DATA L
PARM . DATA. L
| NBUF .RES. B
.END
286

One byte One byte
+0 Return value File number
+2 Unused
+4
Offset
+6

PAR_ADR, RL
REQ OCD, RO
CALL_ADR, R3
@r3

4
SYS_CALL

H 01210000
PARM

I NBUF

2
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4.25  Synchronizing Multiple Debugging Platforms
Multiple debugging platforms can be operated at the same time in the HEW.

Multiple debugging platforms are synchronized by initiating a HEW from another HEW. The HEW that initiates another
HEW is called the master, and the initiated HEW is called the slave. Choose [Tools -> Launch Slave HEW...] or click the
[Launch Slave HEW] toolbar button 4| to initiate aslave HEW.

The slave HEW has the same functionality as the master HEW.

The slave HEW is notified of the following actions done in the master HEW to ensure synchronization of the slave HEW
and the master HEW.

* Resetgo
« Go
* Stop debugging

Note: Themaster HEW can initiate multiple dave HEWs, but slave HEWs cannot be nested (no slave HEW can
initiate another save HEW).
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Table 5.1 lists the commands.

Table 5.1

No. Command Name

Section 5 Command Lines

Simulator/Debugger Commands

Abbreviation Function

1 ! - Comment
2 ANALYSIS AN Enables or disables performance analysis
3 ANALYSIS_RANGE AR Sets or displays performance analysis functions
4 ANALYSIS_RANGE_ AD Deletes a performance analysis range
DELETE
5 ASSEMBLE AS Assembles instructions into memory
6  ASSERT - Checks if an expression is true or false
7  BREAKPOINT BP Sets a breakpoint at an instruction address
8 BREAK_ACCESS BA Specifies a memory range access as a break condition
9 BREAK_CLEAR BC Deletes breakpoints
10 BREAK_CYCLE BCY Specifies a cycle as a break condition
11 BREAK_DATA BD Specifies a memory data value as a break condition
12 BREAK_DISPLAY BI Displays a list of breakpoints
13 BREAK_ENABLE BE Enables or disables a breakpoint
14 BREAK_REGISTER BR Specifies a register data as a break condition
15 BREAK_SEQUENCE BS Sets sequential breakpoints
16 CHANGE_CONFIGURA CC Sets the current configuration
TION
17 CHANGE_PROJECT CP Sets the current project
18 CLOCK_RATE CKR Sets a clock rate
19 COVERAGE CcVv Enables or disables coverage measurement
20 COVERAGE_DISPLAY CVD Displays coverage information
21 COVERAGE_LOAD CVL Loads coverage information
22 COVERAGE_RANGE CVR Sets a coverage range
23 COVERAGE_SAVE CVs Saves coverage information
24 DEFAULT_OBJECT_FODO Sets the default object (program) format
RMAT
25 DISASSEMBLE DA Disassembles memory contents
26 ERASE ER Clears the [Command Line] window
27 EVALUATE EV Evaluates an expression
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Table 5.1  Simulator/Debugger Commands (cont)

No. Command Name Abbreviation Function

28 EXEC_MODE EM Sets and displays execution mode.

29 FILE_LOAD FL Loads an object (program) file

30 FILE_SAVE FS Saves memory to a file

31 FILE_VERIFY FV Verifies file contents against memory
32 GO GO Executes user program

33 GO_RESET GR Executes user program from reset vector
34 GO_TILL GT Executes user program until temporary breakpoint
35 HALT HA Halts the user program

36 INITIALIZE IN Initializes the debugging platform

37 LOG LO Controls command output logging

38 MAP_DISPLAY MA Displays memory mapping

39 MAP_SET MS Allocates a memory area

40 MEMORY_DISPLAY MD Displays memory contents

41 MEMORY_EDIT ME Modifies memory contents

42 MEMORY_FILL MF Fills a memory area

43 MEMORY_MOVE MV Moves a block of memory

44 MEMORY_TEST MT Tests a block of memory

45 OPEN_WORKSPACE OW Opens a workspace

46 PROFILE PR Enables or disables profile

47 PROFILE_DISPLAY PD Displays profile information

48 PROFILE_SAVE PS Saves the profile information to file

49 QUIT QU Exits HEW

50 RADIX RA Sets default input radix

51 REGISTER_DISPLAY RD Displays CPU register values

52 REGISTER_SET RS Changes CPU register contents

53 RESET RE Resets CPU

54 RESPONSE RS Sets a window refresh area

55 SLEEP - Delays command execution

56 STATUS STA Displays the debugging platform status
57 STEP ST Steps program (by instructions or source lines)
58 STEP_MODE SM Sets the step mode

59 STEP_OUT SP Steps out of the current function
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Table 5.1  Simulator/Debugger Commands (cont)

No. Command Name Abbreviation Function

60 STEP_OVER SO Steps program, not stepping into functions

61 STEP_RATE SR Sets or displays rate of stepping

62 STEP_UNIT SN Sets the unit of execution

63 SUBMIT SuU Executes a command file

64 SYMBOL_ADD SA Defines a symbol

65 SYMBOL_CLEAR SC Deletes a symbol

66 SYMBOL_LOAD SL Loads a symbol information file

67 SYMBOL_SAVE SS Saves a symbol information file

68 SYMBOL_VIEW SV Displays symbols

69 TCL - Enables or disables the TCL

70 TRACE TR Displays trace information

71 TRACE_ACQUISITION TA Enables or disables trace information acquisition

72 TRACE_SAVE TV Outputs trace information into a file

73 TRACE_STATISTIC TST Analyzes statistic information

74 TRAP_ADDRESS TP Sets a system call address

75 TRAP_ADDRESS_ D Displays system call address settings
DISPLAY

76 TRAP_ADDRESS_ TE Enables or disables the system call
ENABLE

The following describes the syntax of each command.

51 I(COMMENT)
Abbreviation: None
Description:

Allows acomment to be entered, useful for documenting log files.

Syntax:
I <text>
Parameter Type Description
<text> Text Output text
Example:
! Start of test routine Outputs comment 'Start of test routine' into the [Command Line]

window (and to the log file, if logging is active).
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5.2 ANALYSIS

Abbreviation: AN

Description:

Enables/disables performance analysis. Counts are not automatically reset before running.
Syntax:

an [<state>]

Parameter Type Descrption
None Displays the performance analysis state
<state> Keyword Enables or disables performance analysis
Enable Enables performance analysis
Disable Disables performance analysis
Reset Resets performance analysis counts
Examples:
ANALYSIS Displays performance analysis state.
AN enable Enables performance anaysis.
AN disable Disables performance analysis.
AN reset Resets performance analysis counts.

53 ANALYSIS RANGE
Abbreviation: AR
Description:

Sets afunction for which the performance analysisis provided, or displays a function for which the performance analysis
is provided without parameters.

Syntax:
ar [<function name>]

Parameter Type Description

None Displays all functions for which the
performance analysis is provided

<function name> Character string Name of function for which the performance
analysis is provided

Examples:
ANALYSIS_RANGE sort Provides the performance analysis for the function sort.
AR Displays the function for which the performance analysis
isprovided.
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54 ANALYSIS_RANGE_DELETE

Abbreviation: AD

Description:

Deletes the specified function, or all functions if no parameters are specified (it does not ask for confirmation).

Syntax:
ad [<index>]

Parameter Type

Descrption

None Deletes all functions
<index> Numeric Index number of function to delete
Examples:

ANALY SIS RANGE_DELETE 6

AD

Deletes the function with index number 6.

Deletes all functions.
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5.5 ASSEMBLE
Abbreviation: AS
Description:

Assembles mnemonics and writes them into memory. In assembly mode, "." exits, 'A' steps back a byte, the Enter key steps
forward a byte.

Syntax:

as <address>

Parameter Type Descrption

<address> Numeric Address at which to start assembling
Example:

ASH’1000 Starts assembling from H’ 1000.
5.6 ASSERT

Abbreviation: None
Description:

Checksif an expression istrue or false. It can be used to terminate the batch file when the expression isfalse. If the
expression isfalse, an error isreturned. This command can be used to write test harnesses for subroutines.

Syntax:

assert <expression>

Parameter Type Description
<expression> Expression Expression to be checked
Example:

ASSERT #R0 == 0x100 Returns an error if RO does not contain 0x100.
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5.7 BREAKPOINT
Abbreviation: BP

Description:

Specifies a breakpoint at the address where the instruction is written.

Syntax:

bp address>[ count>] [ Action>]

Parameter Type Description
<address> Numeric The address of a breakpoint
<count> Numeric The number of times the instruction at the specified
address is to be fetched (1 to 16383, default = 1).
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs (saves) data to a file
Output (O) Outputs (reads) data from a file

Interrupt (T)

Initiates a pseudo-interrupt

Format:

The method of defining each Action are asfollows.

Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
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Output <filename> <addr> <size> <count> [<option>]

Parameter Type Descrption
<filename> Character The name of the file to which data is saved
string
<addr> Numeric Address from which data is output
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.

(optional, makes a new file when abbreviated.)

A Adds the data to the existing file.

Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description
<interrupt typel> Numeric Type of interrupt
SH-1, SH-2, SH-DSP series Interrupt vector number (0 to
FF)
SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)
<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
0to 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:

BREAKPOINT 0 2 A break occurs when an attempt is made to execute the instruction at
address H'0 for the second time.

BP CO Input in.dat Eight two-byte data fields are written from file “in.dat” to H’ 100 when
10028 an attempt is made to execute the instruction at address H'CO.
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5.8 BREAK_ACCESS
Abbreviation: BA

Description:

Specifies a memory range as a break condition

Syntax:

ba <start address> [<end address>] [<mode>] [ Action>]

Parameter Type Description
<start address> Numeric The start address of a breakpoint
<end address> Numeric The end address of a breakpoint (optional, default =
<start address>)
<mode> Keyword Access type (optional, default = RW).
R A break occurs when the specified range is read.
w A break occurs when the specified range is written to.
RW A break occurs when the specified range is read or
written to.
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs (saves) data to a file
Output (O) Outputs (reads) data from a file

Interrupt (T)

Initiates a pseudo-interrupt

Format:

The method of defining each Action are asfollows.

Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
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Output <filename> <addr> <size> <count> [<option>]

Parameter Type Descrption
<filename> Character The name of the file to which data is saved
string
<addr> Numeric Address from which data is output
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.

(optional, makes a new file when abbreviated.)
A Adds the data to the existing file.

Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description

<interrupt typel> Numeric Type of interrupt

e SH-1, SH-2, SH2-DSP series interrupt vector
number (0 to H'FF)

e SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)

<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
0to 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:

BREAK_ACCESS01000W A break occurs when the specified range from address H'0 to
address H'1000 is written to.

BA FFFF A break occurs when address H'FFFF is accessed.

Note: For the SH3-DSP series, specify valueswithin the range H'A5000000 to H'A501FFFF (X and Y memory
virtual addresses, corresponding to physical addresses H' 05000000 to H'0501FFFF) asthe start end
addressesfor X or Y memory accessesby theMOVX or MOVY instruction.
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5.9 BREAK_CLEAR
Abbreviation: BC
Description:

Deletes breakpoints.

Syntax:
bc <index>
Parameter Type Descrption
<index> Nu meric Index of the breakpoint to be canceled. If the index is
omitted, all breakpoints are deleted.
Examples:
BREAK_CLEARO Thefirst breakpoint is deleted.
BC All breakpoints are deleted.
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5.10 BREAK CYCLE

Abbreviation: BCY

Description:

Specifies the number of cycles as a break condition.

Syntax:

by <cycle> [<count>] [<Action>]

Parameter Type Description
<cycle> Numeric The condition matching the number of cycles <cycle> n.
<count> Keyword The condition satisfying the number of times. (optional,
default =ALL)
All Break condition is satisfied every time the condition is
matched.
Numeric 1to H'FFFF
Break condition is satisfied only when it matches the
specified number of times.
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs(saves) data to a file
Output (O) Outputs(reads) data from a file
Interrupt (T) Initiates a pseudo-interrupt
Format:

The method of defining each Action are asfollows.

Stop

Input <filename> <addr> <size> <count>

Parameter Type Description
<filename> Character The name of the file from which data is input
string
<addr> Numeric Address to which the data is read.
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
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Output <filename> <addr> <size> <count> [<option>]

Parameter Type Descrption
<filename> Character The name of the file to which data is saved
string
<addr> Numeric Address from which data is output
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.
(optional, makes a new file when abbreviated.)
A Adds the data to the existing file.
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terrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description

<interrupt type1> Numeric Type of interrupt

SH-1, SH-2, SH2-DSP series interrupt vector
number (0 to H'FF)

SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)

<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
Oto 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:
BREAK_CYCLE 1000 20 Specifies breaks to occur H' 20 timesin every H'1000 cycles.
BCY 5000 Specifies a break to occur in every H'5000 cycles.
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5.11 BREAK_DATA

Abbreviation: BD

Description:

Specifies a memory data value as a break condition.
Syntax:

bd address data> [ size>][ option>] [ Action>]

Parameter Type Description
<address> Numeric The address where the break condition is checked.
<data> Numeric Access data
<size> Keyword Size (optional, default = L).
byte Byte size
word Word size
longword Longword size
single Single-precision floating-point size
double Double-precision floating-point size
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<option> Keyword Match or mismatch of data. The default is EQ.
EQ A break occurs when the data matches the specified
value.
NE A break occurs when the data does not match the
specified value.
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs(saves) data to a file
Output (O) Outputs(reads) data from a file
Interrupt (T) Initiates a pseudo-interrupt
Format:

The method of defining each Action are asfollows.

Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)

Output <filename> <addr> <size> <count> [<option>]

Parameter Type Description
<filename> Character The name of the file to which data is saved
string
<addr> Numeric Address from which data is output
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.
(optional, makes a new file when abbreviated.)
A Adds the data to the existing file.
304

RENESAS



Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description

<interrupt type1> Numeric Type of interrupt

SH-1, SH-2, SH2-DSP series interrupt vector
number (0 to FF)

SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)

<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
Oto 17

Note: <interrupt type2>can only be specified for the SH3-DSP series.

Examples:

BREAK_DATA 0100L EQ A break occurs when H'100 iswritten to memory address H'0
in longword.

BD COFFB NE A break occurs when avalue other than H'FF is written to
memory address H'CO in byte.

BD 4000 1000 A break occurs when H'1000 is written to memory address
H'4000 in longword.

Note: For the SH3-DSP series, specify values within the range H'A5000000 to H'A501FFFF (X and Y memory
virtual addresses, corresponding to physical addresses H' 05000000 to H'0501FFFF) asthe start end

addressesfor X or Y memory accesses by the MOV X or MOVY instruction.

512 BREAK_DISPLAY
Abbreviation: Bl
Description:

Displaysalist of breakpoints.

Syntax:
bi
Parameter Type Description
None Displays a list of breakpoints
Examples:
BREAK_DISPLAY A list of breakpointsis displayed.
BI A list of breakpointsis displayed.
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5.13 BREAK_ENABLE
Abbreviation: BE

Descript ion:

Enables or disables a breakpoint.
Sy ntax:

be flag>[ index>]

Parameter Type Description
<flag> Keyword Enables or disables a breakpoint
E Enable
D Disable
<index> Numeric Index of the breakpoint to be canceled. If the index is

omitted, all breakpoints are deleted.

Examples:
BREAK_ENABLE D 0 Thefirst breakpoint is disabled.
BE E All breakpoints are enabled.
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5.14 BREAK_REGISTER
Abbreviation: BR

Descript ion:

Specifies a register data as a break condition
Sy ntax:

br register name> [ data size>] [<option>] [ Action>]

Parameter Type Description
<register> Character Register name.
string
<data> Numeric Access data.
<size> Keyword Access size. If no size is specified, the size of the

specified register is assumed. Note that when data is
specified, the size must not be omitted.

byte Byte size
word Word size
longword Longword size
single Single-precision floating-point size
double Double-precision floating-point size
<option> Keyword Match or mismatch of data. The defaultis EQ.
EQ A break occurs when the data matches the specified
value.
NE A break occurs when the data does not match the
specified value.
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs(saves) data to a file
Output (O) Outputs(reads) data from a file
Interrupt (T) Initiates a pseudo-interrupt
Format:

The method of defining each Action are asfollows.

Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
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Output <filename> <addr> <size> <count> [<option>]

Parameter Type Descri ption
<filename> Character The name of the file to which data is saved
string
<addr> Numeric Address from which data is output
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.

(optional, makes a new file when abbreviated.)

A Adds the data to the existing file.

Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description

<interrupt typel> Numeric Type of interrupt

e SH-1, SH-2, SH2-DSP series interrupt vector
number (0 to H'FF)

e SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)

<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
0to 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:

BREAK_REGISTER RO FFFFW EQ A break occurs when the lower two bytes of the RO
register change to H'FFFF.

BR R10 A break occurs when the R10 register iswritten to.
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5.15 BREAK_SEQUENCE
Abbreviation: BS

Descript ion:

Sets sequential breakpoints

Sy ntax:

bs addressl>|[ address2>[ address 3>[...]]1][ Action>]

Parameter Type Description
<address1> - Numeric Addresses of sequential breakpoints. Up to eight
<address8> addresses can be specified.
<Action> Keyword Action taken when the conditions are satisfied (optional,
default = Stop)
Stop (P) Halts the execution of the user program
Input (1) Inputs(saves) data to a file
Output (O) Outputs(reads) data from a file
Interrupt (T) Initiates a pseudo-interrupt

Format:
The method of defining each Action are as follows.
Stop

Input <filename> <addr> <size> <count>

Parameter Type Description

<filename> Character The name of the file from which data is input
string

<addr> Numeric Address to which the data is read.

<size> Numeric Size per data packet (1/2/4/8)

<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
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Output <filename> <addr> <size> <count> [<option>]

Parameter Type Descri ption
<filename> Character The name of the file to which data is saved
string
<addr> Numeric Address from which data is output
<size> Numeric Size per data packet (1/2/4/8)
<count> Numeric Number of data packets (H'01 to H'FFFFFFFF)
<option> Keyword Specifies a new file or appends to an existing file.

(optional, makes a new file when abbreviated.)

A Adds the data to the existing file.

Interrupt <interrupt typel> <interrupt type2> [<priority>]

Parameter Type Description
<interrupt typel> Numeric Type of interrupt
e SH-1, SH-2, SH-DSP series interrupt vector number
(0 to H'FF)
e SH-3, SH-4, SH3-DSP series INTEVT (0 to H'FFF)
<interrupt type2> Numeric Value of INTEVT2 (0 to H'FFF)
<priority> Numeric Interrupt priority (optional, default = 0)
Oto 17

Note: <interrupt type2> can only be specified for the SH3-DSP series.

Examples:

BREAK_SEQUENCE 1000 2000 A break occurs when addresses H'1000 and H'2000 are
passed in this order.

BS 1000 A break occurs when address H'1000 is executed.
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5.16 CHANGE_CONFIQURATION
Abbrevi ation: CC

Descript ion:

Sets the current configuration.

Sy ntax:

cc <config name>

Paraneter Type Descrjption
<config name> Character Configuration name
string
Example:
CC Debug Sets the current configuration to Debug.

517 CHANGE_PROJECT

Abbreviation: CP

Description:

Sets the current project.

Syntax:

cp <project name>
Parameter Type Description
<project name> Character Project name

string

Example:

CP PROJ2 Setsthe current project to PROJ2.
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5.18 CLOCK_RATE

Abbrevi ation: CKR

Descript ion:

Sets the internal/external clock rate. This command can only be used in the SH-4 series.

Sy ntax:
ckr [<rate>]

Parameter Type

Descrjption

None

Displays the clock rate.

<rate> Numeric When the external clock rate is 1, the internal
clock rate is 1 to 16. (default = 1). However,
default is 3 only for SH-4 with BSC.
Example:
CLOCK RATE 6 Setsthe clock rateto 1:6.

519 COVERAGE
Abbreviation: CV

Description:

Enables or disables the coverage range measurement or resets coverage information.

Syntax:
cv [<state>]
Parameter Type Description
none Displays coverage state.
<state> enable Enables coverage measurement.
disable Disables coverage measurement.
reset Resets result of coverage measurement.
Examples:
COVERAGE Displays coverage state.
CV enable Enables coverage measurement.
CVr Resets result of coverage measurement.
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520 COVERAG_DBPLAY
Abbrevi ation: CVD

Descript ion:

Displays coverage information.

Sy ntax:

cvd

Paraneter Type

Descrjption

none

Displays coverage information.

Example:

COVERAGE_DISPLAY Displays coverage information.

521 COVERAGE_LOAD
Abbreviation: CVL

Description:

Loads the coverage information from a.COV file.
If awrong file format is specified or the specified file is not found, a warning message will be displayed.

Syntax:

cvl <filename>

Parameter Type Description
filename Character File name
string
Examples:

COVERAGE_LOAD TEST Loadsthe coverage information from the TEST.COV file.

CLV COVERAGE.COV L oads the coverage information from the COVERAGE.COV

file.
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5.22 COVERAGE_RNGE

Abbrevi ation: CVR

Descript ion:

Sets the coverage range or displays the range of coverage measurement without parameters.
Sy ntax:

cvr [<start> <end>]

Parameter Type Descrjption

none Displays the coverage measurement range.

<start> Numeric Start address of the coverage measurement
range.

<end> Numeric End address of the coverage measurement
range.

Examples:

COVERAGE_RANGE Measures the coverage of addresses between H’ 1000 and

H’1000 H’ 10FF H’ 10FF.

CVR Displaysthe range of coverage measurement.

523 COVERAGE_SAVE
Abbreviation: CVS
Description:

Savesthe coverage informationin a.COV or .TXT file.
If awrong file extension is specified, an error message will be displayed.

Syntax:

cvs <filename>

Parameter Type Description
filename Character File name
string
Examples:

COVERAGE_SAVETEST  Savesthe coverageinformation in the TEST.COV file.

CVS COVERAGE.COV Saves the coverage information in the COVERAGE.COV file.
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5.24 DEFAULT_OBJECT_FORMAT

Abbrevi ation: DO

Descript ion:

Specifies the default format for loading object (program) files. The format specified with this command is only valid when
the format specification is omitted from the FILE_LOAD command.

Sy ntax:

do [<format>]

Parameter Type Descrjption
none Displays the default format settings.
<format> Keyword Object format
Binary Binary type
Elf/Dwarf2 Elf/Dwarf2 type
IntelHex Intel Hex type
S-Record S type
Example:

DEFAULT_OBJECT_FORMAT Displaysthe default format settings.

DO binary

525 DISASSEMBLE

Abbreviation: DA

Description:

Disassembles memory contents to assembly-language code. The display of disassembled memory isfully symbolic.

Syntax:

da <address> [<length>]

Specifies the binary format as the default format.

Parameter Type Description

<address> Numeric Start address

<length> Numeric Number of instructions (optional, default = 16)
Examples:

DISASSEMBLE H'1005

DA H’3E00 20

Disassembles 5 lines of code starting a H’ 100.

Disassembles 20 lines of code starting at H’ 3E0O.
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5.26 ERASE

Abbrevi ation: ER

Descript ion:

Clears the [Command Line] window
Sy ntax:

er

Paraneter Type

Descrjption

none Clears the [Command Line] window
Example:

ER Clears the [Command Line] window.
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5.27 EVALUATE

Abbrevi ation: EV

Descript ion:

Provides a calculator function, evaluating simple and complex expressions, with parentheses, mixed radices, and symbols.
All operators have the same priority but parentheses may be used to change the order of evaluation. The operators have the

same meaning as in C/C++. Expressions can also be used in any command where a number is required. Register names

may be used, but must always be prefixed by the ‘#’ character. The result is displayed in hexadecimal, decimal, octal, or

binary.
Sy ntax:

ev <expression>

Paraneter Type

Descrption

<expression> Expression Expression to be evaluated

Valid operators:

&& logical AND Il logical OR << left arithmetic >>  right arithmetic
shift shift

+  addition - subtraction * multiplication / division

%  modulo | bitwise OR &  bitwise AND ~  bitwise NOT

n bitwise exclusive OR |! logical NOT == equal to 1= unequal to

> greater than < lessthan >= greater than or <= less than or
equal to equal to

Examples:

EV H'123 + (D' 73| B' 10)

EV #R1* #R2

Result: H' 16E D’ 366 O’ 556

B’00000000000000000000000101101110

Result: H'121 D'289 O'441

B’ 00000000000000000000000100100001
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5.28 EXEC_MODE

Abbrevi ation: EM

Descript ion:

Specifies the operation of the simulator/debugger when a simulation error occurs.
Sy ntax:

em [<mode>]

Paraneter Type Descrption
None Displays the current execution mode.
<mode> Keyword Execution mode (operation of the simulator/debugger
when a simulation error occurs)
S Stops operation
C Continues operation
Examples:
EXEC_MODE Displays the current execution mode.
EMc Specifies to continue operation when a simulation
€error occurs.
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529 FILE_LOAD
Abbrevi ation: FL
Descript ion:

Loads an object code file to memory with the specified offset. Existing symbols are cleared, and the new ones are defined.
If an offset is specified this will be added to the symbols. The file extension default is .MOT.

Sy ntax:

fl [<format>] <filename> [<offset>] [<state>]

Parameter Type Descrjption
<format> Keyword Object format (optional, default =
DEFAULT_OBJECT_FORMAT settings)
Binary Binary type
Elf/Dwarf2 Elf/Dwarf2 type
IntelHex Intel-Hex type
S-Record S type
<filename> Character string File name
<offset> Numeric Offset to be added to load address (optional, default = 0)
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
Examples:

FILE_LOAD A:\BINARYWTESTFILE.A22  Loads Motorola S-Record file "testfile.a22".

FL ANOTHER.MQOT H’200 Loads Motorola S-Record file "another.mot"
with an offset of H’ 200 bytes.
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5.30 FILE_SAVE
Abbrevi ation: FS
Descript ion:

Saves the specified memory area data to a file. The user is warned if about to overwrite an existing file. The file extension
default is MOT . Symbols are not automatically saved.

Sy ntax:

fs [<format>] <filename> <start> <end>

Parameter Type Descrjption
<format> Keyword Object format (optional, default =
DEFAULT_OBJECT_FORMAT settings)
Binary Binary type
IntelHex Intel-Hex type
S-Record S type
<filename> Character string File name
<start> Numeric Start address
<end> Numeric End address
Examples:
FILE_SAVE TESTFILE 0 H'2013 Saves address range 0-H’ 2013 as Motorola S-
Record file"TESTFILE.MOT".
FS D:\WUSER\ANOTHER.A22 H’ 4000 Saves address range H’' 4000-H' 4FFF as
H'4FFF Motorola S-Record format file
"ANOTHER.A22".

531 FILE_VERIFY
Abbreviation: FV
Description:

Verifiesfile contents against memory contents. The file datamust be in aMotorola S-Record format. The file extension
defaultis. MOT.

Syntax:

fv <filename> [<offset>]

Parameter Type Description
<filename> Character File name
string
<offset> Numeric Offset to be added to file address (optional, default = 0)
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Examples:

FILE_VERIFY A:\BINARYWTEST.A22 Verifies Motorola S-Record file "TEST.A22" against

FV ANOTHER 200

532 GO
Abbrevi ation: GO

Descript ion:

Executes object code (the user program). While the user program is executing, the [Performance Analysis] window is

memory.

Verifies Motorola S-Record file "ANOTHER.MOT"
against memory with an offset of H’200 bytes.

updated. While the user system is halted, a PC value is displayed.

Sy ntax:
go [<state>] [<address>]

Paraneter Type

Descrption

<state> Keyword Specifies whether or not to continue command processing during
user program execution (optional, default = wait)
wait Causes command processing to wait until user program stops
continue Continues command processing during execution
<address> Numeric Start address for PC (optional, default = PC value)

Wait is the default and this causes command processing to wait until user program stops executing.

Continue allows you to continue to enter commands (but they may not work depending on the debugging platform).

Examples:

GO

GO CONTINUE H'1000

533 GO _RESET
Abbreviation: GR

Description:

Executes the user program from the current PC value. Command
processing cannot be continued.

Executes the user program from H’1000. Command processing can
be continued.

Executes the user program starting at the address specified in the reset vector.

While the user program is executing, the [Performance Analysis| window is updated.

Syntax:

or [<state>]
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Parameter Type Descri ption

<state> Keyword Specifies whether or not to continue command processing
during user program execution (optional, default = wait)

wait Causes command processing to wait until user program stops

continue Continues command processing during execution

Wait is the default and this causes command processing to wait until user program stops executing.
Continue allows you to continue to enter commands (but they may not work depending on the debugging platform)
Example:

GR Executes the user program starting at the address specified in the
reset vector (does not continue command processing).

534 GO_TILL
Abbreviation: GT
Description:

Executes the user program from the current PC with temporary breakpoints. This command takes multiple addresses as
parameters, and these are used to set temporary PC breakpoints (these breakpoints only exist for the duration of the
command).

Syntax:

ot [<state>] <address>...

Parameter Type Description
<state> Keyword Specifies whether or not to continue command processing
during user program execution (optional, default = wait)
wait Causes command processing to wait until user program
stops
continue Continues command processing during execution
<address>... Numeric Temporary breakpoint address (list)

Wait isthe default and this causes command processing to wait until user program stops executing
Continue allows you to continue to enter commands (but they may not work depending on the debugging platform)
Example:

GO_TILL H'1000 Continues execution until the PC reaches address H’ 1000.
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535 HALT
Abbrevi ation: HA

Descript ion:

Halts the user program. This command can be used after the GO command if the GO command uses continue for option.

Sy ntax:
ha

Paraneter Type

Descrjption

none

Halts the user program

Example:

HA

Halts the user program.
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5.36 INITALIZE
Abbrevi ation: IN
Descript ion:

Initializes all breakpoints and memory mapping. It also initializes debugging platform, as if you had reselected the target
DLL.

Sy ntax:
in
Parameter Type Descrjption
none Initializes debugging platform.
Example:
IN Initializes debugging platform.
537 LOG

Abbreviation: LO
Description:

Controlslogging of command output to file. If no parameters are specified, logging statusis displayed. If an existing fileis
specified, you will be warned; if you answer 'No', datawill be overwritten to the existing file, otherwise the file will be
added. Logging is only supported for the command line interface.

Syntax:

lo [<state>|<filename>]

Parameter Type Description
none Displays logging status
<state> Keyword Starts or suspends logging
+ Starts logging
- Suspends logging
<filename> Numeric Specifies the logging output file
Examples:
LOG TEST Storesthelogging in file TEST.
LO- Suspends logging.
LOG + Resumes logging.
LOG Displayslogging status
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5.38 MAP_DISPLAY
Abbrevi ation: MA

Descript ion:

Displays memory mapping.

Sy ntax:

ma

Parameter Type

Descrption

none Displays the current memory mapping
Example:
MA Displays the current memory mapping.

539 MAP_SET
Abbreviation: MS
Description:

Allocates amemory area.

Syntax:

ms <start address> [<end address>] [<mode>]

Parameter Type Description
<start address> Numeric Specified start address
<end address> Numeric Specified end address (optional, default = start
address)
<mode> Keyword Access type (optional, default = RW)
R Read only
w Write only
RW Displays the current memory mapping
Examples:

MAP_SET 0000 3FFF RW

MS 5000

A read/write-enabled areaiis allocated to addresses H'0000 to
H'3FFF.

A read/write-enabled areais allocated to address H'5000.
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540 MEMORY_DISPLAY
Abbrevi ation: MD

Descript ion:

Displays memory contents.

Sy ntax:

md <address> [<length>] [<mode>]

Parameter Type Descrjption
<address> Numeric Start address
<length> Numeric Length (optional, default = H'100 bytes)
<mode> Keyword Display format (optional, default = byte)
byte Displays in byte units
word Displays in word units (2 bytes)
long Displays in longword units (4 bytes)
ascii Displays in ASCII codes
single Displays in single-precision floating-point format
double Displays in double-precision floating-point format
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Examples:

MEMORY_DISPLAY H’C000 H’100 WORD

MEMORY_DISPLAY H’1000 H’FF Disp

541 MEMORY_EDIT
Abbrevi ation: ME

Descript ion:

Displays H’ 100 bytes of memory starting at

H’CO000 in word units

lays H’FF bytes of memory starting at

H’1000 in byte units

Allows memory contents to be modified. When editing memory the current location may be modified in a similar way to
that described in the ASSEMBLE command description.

When editing, "." exits edit mode, '"*' goes back one data unit, and blank line goes forward without modification.

Sy ntax:

me <address> [<mode>] [<state>]

Parameter Type Descrjption
<address> Nu meric Address to edit
<mode> Keyword Format (optional, default = byte)
byte Edits in byte units
word Edits in word units
long Edits in longword units
ascii Edits in ASCII codes
single Edits in the single-precision floating-point
format
double Edits in the double-precision floating-point
format
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
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Example:

ME H’1000 WORD Modifies memory contents in word units starting from H’1000 (with
verification)

542 MEMORY_FILL

Abbrevi ation: MF

Descript ion:

Modifies the contents in the specified memory area to the specified data value.
Sy ntax:

mf <start> <end> <data> [<mode>] [<state>]

Parameter Type Descrption
<start> Nu meric Start address
<end> Numeric End address
<data> Numeric Data value
<mode> Keyword Data size (optional, default = byte)
byte Byte
word Word
long Longword
single Single-precision floating-point
double Double-precision floating-point
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
Examples:
MEMORY_FILL H’'C000 Modifies memory contents in the range from H’ C000 to
H’ COFF H'55AA WORD H’ COFF to word data H'55AA.
MF H’'5000 H' 7FFF H' 21 Modifies memory contentsin the range from H’ 5000 to

H'7FFF to data H' 21.

328
RENESAS



543 MEMORKR_MOYE
Abbrevi ation: MV

Descript ion:

Moves data in the specified memory area.

Sy ntax:

my <start> <end> <dest> [<state>]

Paraneter Type Descrption
<start> Nu meric Start address
<end> Numeric End address (including this address)
<dest> Numeric Destination start address
<state> Keyword Verify flag (optional, default = V)
\% Verify
N No verify
Examples:

MEMORY_MOVE H’1000 H’ 1FFF H' 2000

MV H'FB80 H' FF7F H' 3000

5.44 MEMORY_TEST
Abbreviation: MT

Description:

Performsread, write, and verification testing in the specified address range. The origina contents of memory have been
replaced by the newly written data. The test will access the memory according to the map settings.

Moves memory contentsin the area from
H’1000 to H’ 1FFF into H’' 2000.

Moves memory contentsin the area from
H’FB80 to H’ FF7F into H’ 3000.

This simulator/debugger does not support the MEMORY _TEST command.

Syntax:

mt <start> <end>

Parameter Type Description

<start> Numeric Start address

<end> Numeric End address (including this address)
Examples:

MEMORY_TEST H'8000 H'BFFF

MT H’4000 H' 5000

Tests from H'8000 to H' BFFF.

Tests from H’4000 to H’' 5000.
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545 OPEN_WORKSPACE

Abbrevi ation: OW
Descript ion:

Opens a workspace.
Sy ntax:

ow <filename>

Paraneter Type

Descrption

filename

Character Workspace file name
string

Example:

OW WKSP.HWS

546 PROFILE

Abbreviation: PR

Description:

Opens the WKSP.HWSfile.

Enables, disables or setsthe profiler display and resets the profiler information.

Syntax:
pr [<state>]
Parameter Type Description
None Displays the profiler information.
<state> Keyword Enables, disables or sets the profiler display
and resets the profiler information.
enable Enables the profiler.
tree-off Enables the profiler but does not trace function
calls during profile information acquisition.
disable Disables the profiler.
reset Resets the profiler information.
Examples:

PROFILE ENABLE

prr
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547 PROFILE_DISPLAY

Abbrevi ation: PD
Descript ion:
Displays the profiler information

Sy ntax:

pd [<mode>] [<state1>] [<state2>] [<count>]

Paraneter Type

Descrjption

<mode> Keyword Specifies the method of displaying the profiler
information. (optional, default=list)
tree Displays in tree format
list Displays in list format
<statel> Keyword Specifies whether or not to include child function
information in the parent function cycle
information. (optional, default=n)
i Specifies child function information to be
included in the display.
n Specifies child function not to be included in the
display.
<state2> Keyword Specifies whether or not to control displaying
functions that are not executed (optional,
default=a).
e Displays only executed functions.
a Displays all functions.
<count> Numeric Specifies the nesting level for calling functions
to be displayed. This can be specified only
when the <mode> parameter is ‘tree’ (optional,
default = 16).
Examples:

PROFILE_DISPLAY TREE |

pd

5.48 PROFILE_SAVE
Abbreviation: PS

Description:

Specifies the profiler information to be displayed in tree
format and to include child functions.

Specifies the profiler information to be displayed in list
format, without child function information.

Saves the profiler information to afile. The default file extension is .PRO.

Syntax:

ps[<filename>]
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Parameter Type Descri ption

None Saves the profiler information on all download
modules to files.

<filename> Character Specifies the name of the file to which profiler
string information is saved.

Example:

PROFILE_SAVE PR_INFO  Savesprofiler information to afile named PR_INFO.PRO.

549 QUIT

Abbreviation: QU

Description:

ExitsHEW. Closes alog fileif it is open.
Syntax:

qu

Parameter Type Description
None Exits HEW

Example:

Qu Exits HEW.

550 RADIX
Abbreviation: RA
Description:

Sets default input radix. If no parameters are specified, the current radix is displayed. Radix can be changed by using B’,
H’, D', or O’ before numeric data.

Syntax:
ra[<mode>]
Parameter Type Description
none Displays current radix
<mode> Keyword Sets radix to specified type
H Sets radix to hexadecimal
D Sets radix to decimal
(o} Sets radix to octal
B Sets radix to binary
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Examples:
RADIX Displays the current radix.

RAH Sets the radix to hexadecimal.

5,51 REGISTER_BPLAY
Abbrevi ation: RD
Descript ion:

Displays CPU register contents.

Sy ntax:
rd

Paraneter Type Descrption

none Displays all register contents
Example:

RD Displaysll register contents

552 REGISTER_SET
Abbreviation: RS

Description:

Changes the contents of aregister.
Syntax:

rs <register> <value> [<mode>]

Parameter Type Description
<register> Keyword Register name
<value> Numeric Register value
<mode> Keyword Data size (optional, default = corresponding
register size)
byte Byte
word Word
long Longword
single Single-precision floating-point
double Double-precision floating-point
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Examples:

RS PC_StartUp Sets the program counter to the address defined by the symbol
_StartUp

RS RO H’1234 WORD  Sets word data H 1234 to RO.

5.53 RESET
Abbrevi ation: RE
Descript ion:

Resets the microprocessor. All register values are set to the initial values of the device. Memory mapping and breakpoints
are not initialized.

Sy ntax:
e

Parameter Type Descrjption

none Resets the microprocessor
Example:

RE Resets the microprocessor.

554 RESPONSE
Abbreviation: RP
Description:

Specifies the frequency of the window update.
When along refresh interval is specified, the simulation becomes faster but the response, such as for the break button,
becomes slower. Set afrequency appropriate for the machine used.

Syntax:
rp [<instruction number>]

Parameter Type Description

<instruction number> Numeric Specifies the frequency, in number of instruction
executions, the window is to update. 1 to 65535
(optional, default=40000)

Example:

RESPONSE 9 Sets the window to refresh every 9 information executions.
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5.55 SLEEP

Abbrevi ation: None

Descript ion:

Delays command execution for a specified period.
Sy ntax:

sleep <milliseconds>

Paraneter Type Descrption
<milliseconds> Numeric Delayed time (ms)

The value must always be specified in decimal.
Example:

SLEEP D’9000 Delays 9 seconds.

556 STATUS
Abbreviation: STA
Description:

Displaysthe current status of the debugging platform. The contents of the [Platform] sheet in the [Status] window is
displayed.

Syntax:
sta

Parameter Type Description

None Displays the current status of the debugging platform.

Example:

STA Displaysthe current status of the debugging platform.

557 STEP
Abbreviation: ST
Description:

Single step (in source line or instruction units) execution. Performs a specified number of instructions, from current PC.
Default is stepping by linesif source debugging is available. Count default is 1.
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Sy ntax:

st [<xmode>] [<count>]

Parameter Type Descrjption
<mode> Keyword Type of single step (optional)
instruction Steps by assembly instruction
line Steps by source code line
<count> Numeric Number of steps (optional, default = 1)
Example:
STEP9 Steps code for 9 steps.

558 STEP_MODE

Abbreviation: SM

Description:
Selects the step mode.
Syntax:
sm <mode>
Parameter Type Description
<mode> Keyword Step mode
Auto Selects the mode automatically.
Assembly Steps by assembly-language instruction
Source Steps by source code line
Example:

STEP_MODE auto  Selects the step mode automatically.
When the [Source] window is active, execution steps by source code
line. When the [ Disassembly] window is active, execution steps by
assembly-language instruction.

559 STEP_OUT
Abbreviation: SP
Description:

Steps the program out of the current function. (i.e., a step up). Thisworks for both assembly-language and source level
debugging.
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Sy ntax:

Sp

Paraneter Type Descrjption

none Steps the program out of the current function
Example:

SP Steps the program out of the current function.

560 STEP_OVER

Abbreviation: SO

Description:

Performs a specified number of instructions from current PC.

This command differs from STEP in that it does not perform single step operation in subroutines or interrupt routines.
These are executed at full speed.

Syntax:
S0 [<mode>] [<count>]
Parameter Type Description
<mode> Keyword Type of stepping (optional)
instruction Steps by assembly instruction
line Step by source code line
<count> Numeric Number of steps (optional, default = 1)
Example:
SO Steps over 1-step code.

RENESAS

337



5.61 STEP_RATE
Abbrevi ation: SR
Descript ion:

Controls the speed of stepping in the STEP and STEP_OVER commands. A rate of 6 causes the fastest stepping. A value
of 0 is the slowest.

Sy ntax:

sr [<rate>]

Parameter Type Descrption

none Displays the step rate

<rate> Numeric Step rate 0 to 6 (6 = fastest)
Examples:

SR Displaysthe current step rate.

SR6 Specifiesthe fastest step rate.

5.62 STEP_UNIT
Abbreviation: SN
Description:

Sets and displays the execution unit. This command is only supported in the SH-3, SH-3E, SH3-DSP, and SH-4 series.

Syntax:
sn [<mode>]
Parameter Type Description
<mode> Keyword Sets and displays an instruction unit (optional,
default = display).
stage Executed in pipeline stage units. Pipeline does
not become disordered.
instruction Executed in instruction units. Pipeline becomes
disordered.
Example:
STEP_UNIT Executed in instruction units (initiates a break after memory
INSTRUCTION access).
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5.63 SUBMIT
Abbrevi ation: SU
Descript ion:

Executes a file of emulator commands. This command can be used even in a command file to be processed. Any error
aborts the file.

Sy ntax:

su <filename>

Parameter Type Descrjption
<filename> Character File name
string
Examples:
SUBMIT COMMAND.HDC Processes the file COMMAND.HDC.
SU A:SETUP.TXT Processesthe file SETUP.TXT on drive A:.

564 SYMBOL_ADD
Abbreviation: SA

Description:

Adds a symbol, or changes an existing one.
Syntax:

sa <symbol> <value>

Parameter Type Description
<symbol> Character string Symbol hame
<value> Numeric Value
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Examples:
SYMBOL_ADD start H’1000  Defines the symbol start at H’1000.

SA END_OF_TABLE 1FFF Uses current default radix and defines END_OF_TABLE at
H'IFFF .

5.65 SYMBOL_CLEAR

Abbrevi ation: SC

Descript ion:

Deletes a symbol. If no parameters are specified, deletes all symbols (after confirmation).
Sy ntax:

sc [<symbol>]

Parameter Type Descrption
none Deletes all symbols
<symbol> Character Symbol name
string
Examples:
SYMBOL_CLEAR Deletes all symbols (after confirmation).
SC start Deletes the symbol *start’.

566 SYMBOL_LOAD
Abbreviation: SL
Description:

Loads symbolsfrom file. File must bein XLINK Pentica-b format (i.e. 'XXXXH name'). The symbols are added to the
existing symbol table.

Syntax:
9l <filename>

Parameter Type Description

<filename> Character File name

string

Examples:

SYMBOL_LOAD TEST.SYM Loadsthefile TEST.SYM.

SL MY_CODE.SYM Loadsthefile MY_CODE.SYM.
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5.67 SYMBOL_SAVE

Abbrevi ation: SS

Descript ion:

Saves symbols to a file in XLINK Pentica-b format. The symbol file extension default is SYM.
Sy ntax:

ss <filename>

Paraneter Type Descrption
<filename> Character File name
string
Examples:
SYMBOL_SAVE TEST Saves symbol tableto TEST.SYM.
SSMY_CODE.SYM Saves the symbol tableto MY_CODE.SYM.

568 SYMBOL_VIEW

Abbreviation: SV

Description:

Displays all defined symbols, or those containing the case sensitive string pattern.
Syntax:

Sv [<pattern>]

Parameter Type Description
none Displays all symbols
<pattern> Character Character string that should be contained in the symbols to
string be displayed
Examples:

SYMBOL_VIEW BUFFER Displaysall symbols containing the word BUFFER.

% Displaysall the symbols.
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5.69 TCL

Abbrevi ation: None
Descript ion:

Enables or disables the TCL.
Sy ntax:

tcl [<state>]

Parameter Type Descrption
None Displays the TCL information.
<state> Keyword Enables or disables the TCL
enable Enables the TCL
disable Disables the TCL
Examples:
TCL Displaysthe TCL information.
TCL enable Enablesthe TCL.
TCLd Disablesthe TCL.
570 TRACE

Abbreviation: TR

Description:

Displaysthe trace buffer contents. The record in the buffer that was executed first is 0; older records have positive offset

values.
Syntax:

tr [[<start rec> [<count>]] | [<clear>]]

Parameter Type Description
<start rec> Numeric Record to start display (optional, default = most recent
record - 9)
<count> Numeric Number of records to be displayed (optional, default = 10)
<clear> Keyword Clears all trace records (optional)
clear Clears all trace records

Note: When a negative value is specified for <start rec> (-0 cannot be specified), the value is recognized as a PTR

value.
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Examples:

TR 020 Displays twenty lines of trace buffer contents starting from the top of the
buffer.
TR Displays ten lines of trace buffer contents starting from the end of the buffer

(the ten most recently executed lines).

TR -20 10 Displays trace buffer contents for which the PTR value is between —20
and -11.
TRC Clears all trace records.

5.71 TRACE_ACQUISITION

Abbrevi ation: TA

Descript ion:

Enables or disables trace information acquisition

Sy ntax:

ta <mode> [<trace full handling>] [<trace capacity>]

Paraneter Type

Descrjption

<mode> Keyword Enables or disables trace information acquisition.
E Trace information acquisition is enabled.
D Trace information acquisition is disabled.
<trace full Keyword Specifies the operation when the trace buffer becomes full.
handling> C Continues operation. (default)
B Stops operation.
<trace capacity> Keyword Specifies the capacity of the trace buffer.
BUF=1 D'1024 records (default)
BUF=4 D'4096 records
BUF=16 D'16384 records
BUF=32 D'32768 records

Note: The capacity of the trace buffer can be modified only while the trace buffer is empty.

Examples:

TRACE_ACQUISITION E
B BUF=32

TAD

Trace information acquisition is enabled.
Operation stops when the trace buffer becomes full.
The capacity of the trace buffer is set to 32768.

Trace information acquisition is disabled.
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5.72 TRACE_MAVE

Abbrevi ation: TV

Descript ion:

Saves the trace information in files. The files are in text format, so the default file extension is .TXT.
Sy ntax:

tv<filename> [<mode>]

Parameter Type Descrption
<filename> Character File name
string
<mode> Keyword File writing mode
A Appends information to the file.
o} Overwrites the file. (default)
Examples:

TRACE_SAVE TEST Savesthe trace information in TEST.TXT.

TV TRACE.TXT Savesthe traceinformation in TRACE.TXT

573 TRACE_STATISTIC

Abbreviation: TST

Description:

Analyzes the statistic information under the specified conditions.
Syntax:

tst <item> <string>

Parameter Type Description
<item> Character Statistic information item to be analyzed
string
<string> Character Character string that specifies conditions
string
Example:
TST CODEL1 E630 Analyzes the statistic information under condition CODEL = E630.
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5.74 TRAP_ADDRESS
Abbrevi ation: TP
Descript ion:

Specifies the system call address for standard I/O and file I/O functions from the user program. For details, refer to section
4.24, Standard 1/0 and File I/O Processing.

Sy ntax:

tp <address>

Parameter Type Descrjption

<address> Numeric System call address
Example:

TP 1000 Sets the system call address to 1000.

575 TRAP_ADDRESS DISPLAY
Abbreviation: TD
Description:

Displaysthe current system call address for standard /O and file 1/0 functions from the user program. For details, refer to
section 4.24, Standard 1/0 and File 1/0 Processing.

The system call addressis displayed in the following format:
HXXXXXXXX Y

H'xxxxxxx: System call address (8-digit hexadecimal value)
Y: E: System call enabled
D: System call disabled

Syntax:
td
Parameter Type Description
None Displays the current system call address and whether the
system call is enabled or disabled.
Example:
TD Displaysthe system call address value and whether the system call

is enabled or disabled.
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5.76 TRAP_ADIRESS_ENABLE
Abbrevi ation: TE
Descript ion:

Enables or disables the system call for standard I/O and file I/O functions from the user program. For details, refer to
section 4.24, Standard 1/0 and File I/O Processing.

Sy ntax:
te <mode>
Parameter Type Descrption
<mode> Keyword Enables or disables the system call.
E Enables the system call.
D Disable the system call.
Example:
TEE Enables the system call.
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Section 6 Messages

6.1 Information Messages
The simulator/debugger outputs information messages as listed in table 6.1 to notify users of execution status.

Table 6.1 Infor nnti on Mes s ages

Messa@ Con tents

Break Access The break access condition was satisfied and execution has stopped.
Break Cycle The break cycle condition was satisfied and execution has stopped
Break Data The break data condition was satisfied and execution has stopped.
Break Register The break register condition was satisfied and execution has stopped.
Break Sequence The break sequence condition was satisfied and execution has stopped.
PC Breakpoint The breakpoint condition was satisfied and execution has stopped.
Sleep Execution has been stopped by the SLEEP instruction.

Step Normal End The step execution succeeded.

Stop Execution has been stopped by the [Stop] button.

Trace Buffer Full Since the Break mode was selected by [Trace buffer full handling] in the

[Trace Acquisition] dialog box and the trace buffer became full, execution
was terminated.
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6.2 Error Messages

The simulator/debugger outputs error messages to notify users of the errors of user programs or operation. Table 6.2 lists
the error messages.

Table 6.2 Error Messages

Message Con tents

Address Error One of the following states occurred:
A PC value was an odd number.
An instruction was read from the internal I/O area.
Word data was accessed to an address other than a multiple of 2.
Longword data was accessed to an address other than a multiple of 4.
The VBR or SP was a value other than a multiple of 4.
An error occurred in the exception processing of an address error.

Correct the user program to prevent the error from occurring.

Exception Error An error occurred during exception processing.
Correct the user program to prevent the error from occurring.

File Open Error An error occurred during opening a file with the break of file-input/output
action. Correct the file setting.

File Input Error An error occurred during reading a file with the break of file-input/output action.
Correct the file setting.

File Output Error  An error occurred during writing to a file with the break of file-input/output
action. Correct the file setting.

FPU Disable An attempt was made to execute an FPU instruction while the FPU is disabled
(SR.FD = 1). Correct the user program to prevent the error from occurring.

FPU Error One of the following states occurred during floating-point operation:
« An FPU error occurred.
« Aninvalid operation occurred.
« Adivision by zero occurred.
* Anoverflow occurred.
« Anunderflow occurred.
« Aninaccurate operation occurred.
Correct the user program to prevent the error from occurring.
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Table 6.2  Error Messages (cont)

Message Con

tents

General Invalid
Instruction

lllegal CCR2 Set

Either of the following states occurred:
A code other than an instruction was executed.
An error occurred in the exception processing of a reserved instruction
exception.

Correct the user program to prevent the error from occurring.

The CCR2 value is illegal. Check the setting.

lllegal DSP
Operation

lllegal LRU Set

Either of the following states occurred:

» A shift of more than 32 bits was executed with the PSHA instruction.
* A shift of more than 16 bits was executed with the PSHL instruction.
Correct the user program to prevent the error from occurring.

LRU value of the cache is invalid. Check the setting.

lllegal Operation

Either of the following states occurred:

« Adivision by zero occurred during DIV1 instruction execution.
« Zero was written to by the SETRC instruction.

Correct the user program to prevent the error from occurring.

lllegal PR bit

An attempt was made to execute an FPU instruction while the PR bit value of
the FPSCR is illegal. Correct the user program to prevent the error from
occurring.

Initial Page Write

Initial page write occurred during simulation. Take necessary procedures such
as updating the TLB contents.

Instruction TLB
lllegal LRU

Instruction TLB
Miss

An LRU value in the instruction TLB is illegal. Check the setting.

An instruction TLB miss occurred during memory access. Take necessary
procedures such as updating the TLB contents.

Instruction TLB

Protection Violation

An instruction TLB protection exception occurred during memory access. Take
necessary procedures such as updating the TLB contents.

Interrupt Exception

Invalid DSP
Instruction Code

An interrupt exception occurred, execution halted

An invalid instruction code was detected in the DSP parallel instruction.
Correct the user program to prevent the error from occurring.

Invalid Slot
Instruction

Either of the following states occurred:
* Aninstruction that changes a PC value (a branch instruction) immediately
after a delayed branch instruction was executed.

« An error occurred during the exception processing of an invalid slot
instruction.
Correct the user program to prevent the error from occurring.
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Table 6 .2

Message

Con

Error Messages (cont)

tents

lllegal Combination
BSC Register

Memory Access
Error

An attempt was made to access the area for which the BSC register setting is
invalid. Correct the user program to prevent the error from occurring.

One of the following states occurred:

« A memory area that had not been allocated was accessed.

« Data was written to a memory area having the write protect attribute.
« Data was read from a memory area having the read disable attribute.
« A memory area in which memory does not exist was accessed.

Allocate memory, change the memory attribute, or correct the user program to
prevent the memory from being accessed.

Multiple Exception

Multiple exceptions occurred. Correct the user program to prevent the error
from occurring.

Slot FPU Disable

An attempt was made to execute an FPU instruction in a delay slot while the
FPU is disabled (SR.FD = 1). Correct the user program so that no error
occurs.

System Call Error

System call error occurred. Modify the incorrect contents of registers RO, R1,
and parameter block.

TLB Invalid TLB invalid exception occurred during simulation or during command
execution. Take necessary procedures such as updating the TLB contents.
TLB Miss TLB miss occurred during simulation or during command execution. Take

necessary procedures such as updating the TLB contents.

TLB Multiple Hit

Multiple TLB entries were hit when a virtual address was accessed during
simulation or command execution. TLB is not correctly set. Modify TLB
contents and user program (handler routine).

TLB Protection
Violation

Unified TLB Miss

lllegal TLB protection exception occurred during simulation.

A unified TLB miss occurred during memory access. Take necessary
procedures such as updating the Unified TLB (UTLB) contents.

Unified TLB Multiple unified TLB entries were hit when a virtual address was accessed.

Multiple Hit TLB is not correctly set. Modify TLB contents and user program (handler
routine).

Unified TLB A unified TLB protection exception occurred during memory access. Take

Protection Violation

necessary procedures such as updating the Unified TLB (UTLB) contents.

350

RENESAS



Appendix A: Trouble Shooting

I have clicked the “ Stop Build” button or selected [Build->Stop Build] to abort a build but the build process has
not stopped.
The HEW will stop the build after it has built the current file (or executed the current single phase). If the builder does
not respond after alonger period of time you can select [Build->Ter minate Current Tool] which will attempt to
forcibly terminate the current process. Do NOT assume that any output from the tool you terminated isvalid. Itis
recommended that you delete any output files produced and ensure that the phase is executed again.

| have atext filein the editor but it does not show any syntax coloring.
Ensure that you have named thefile (i.e. saved it) and that the “ Enable syntax coloring” check box is set on the
“Editor” tab of the “Tools Options’ dialog, which islaunched via[Tools->Options...]. HEW checks afile group to
which thefile’s extension belongs and decides whether the file is colored. To view the current defined extensions and
their file groups, use the “File Extensions’ dialog which islaunched via[Project->File Extensions...]. To view
coloring information, use the “Format” tab of the “Tools Options” dialog, which islaunched via[Tools->Options...].
(See the “Syntax Coloring” section in chapter 4, “Using the Editor” for details.)

| want to change the settings of a tool but the [Tools->Administration...] menu option cannot be selected.
[Tools->Administration...] cannot be selected while aworkspace is open. To enter the“Tool Administration” dialog
first close the current workspace.

| did not edit any of the project files. But some of files were built again when | selected [Build->Build].
A fileisbuilt again if any of the following conditions holds:
The options for the current file have been modified since the last build.
If any of the output files are missing.
Any of the source files have a newer date than the phase’ s output files.
Any of the dependent files have anewer date than the phase’s output files.
In auser-defined custom build phase, the “Don’t check for input file(s) existence before executing” check box is
checked. To see the status of this check box, select [Options->Build Phases...], select the phase in the “Build
Phase Order” list in the “Build Order” tab, and click the “Modify...” button. Then you will see the “Don’t check
for input file(s) existence before executing” check box on the “Command” tab.
? A subcommand fileis selected in Hitachi Optimizing Linkage Editor.

| want to exclude a filein a project from build temporarily.
Push the right button of your mouse on the filein the “ Projects’ tab of the “Workspace” window, and select [Exclude
Build <file>], where <file> is the selected file. Then thefileis excluded from build. To include the filein build again,
push the right button of your mouse on the file, and select [Include Build <file>].

| opened a workspace from my PC, and one of my colleagues opened the same workspace simultaneously from
another PC. | changed the settings of the workspace and saved it. He or she saved the workspace after me. | opened
the workspace again and found that the settings of the workspace differed from what | had set before.
The settings saved last are enforced. Once HEW opens aworkspace, it is updated inside the memory. HEW does not
save the settingsinto afile until a user saves the workspace intentionally.

| want HEW to automatically specify default optionsto a file, which is newly added to a project.
Y ou can specify default options to a phase if the phase is a multiple build phase. Select a phase from the [Options]
menu. If the phaseisamultiple build phase, afilelist is displayed on the left-hand side of the options dialog (figure
A.1). Inthefilelist, open afolder of afile group to which you want to specify your default options. Y ou will find a
“Default Options’ icon in the folder. Select the icon, specify options on the right-hand side of the options dialog, and
click “OK”. The options specified here will be given to any new file of that file group when it isfirst added to the
project.

NN ) ) )
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El- CAC++ source file
@27 C source file
B3 T+ saurce file

= D Default Options

Figure A.1: OptionsDialog FileList

? | selected [Build->Build All], but the dependenciesin the “ Projects’ tab of the “ Workspace” window is not updated
while selecting [Build->Build] updates the dependencies.
[Build->Build All] does not update the dependenciesin the “ Projects’ tab of the “Workspace” window. To update the
dependencies, select [Build->Update All Dependencies)].
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Appendix B: Regular Expressions

The Hitachi Embedded Workshop 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.

Tabl e B.1: Regul ar Expression Char ac ters

Character Func tion

? Matches any single character (except newline)

* Matches any number of occurrences (0 or more) of any character except a
newline

\n Matches a new line character

\t Matches a tab character

[1] 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 anewline. 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.

Example1: t*o matchesthe“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 anew 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.
Example1: ;\n
matches every occurrence of a newline following a semicolon
Example 2: ;\nif
searches for a semicolon, anew line and aline beginning with “if”.
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Sy mbo 1:
Meaning:
Example 1:

Example 2:

Sy mbo 1:

Meaning:

Example 1:

Example 2:

Example 3:

Example 4:

Example 5:

Example 6:

Sy mbo 1:
Meaning:

Example 1:

Example 2:
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\t
This character matches the tab character.
\t8
Finds every occurrence of a tab character followed by an 8.
init\t
Finds every occurrence of a tab character following “init”.

[]

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.

[AEIOU]

Finds every uppercase vowel.

[<>7

Finds a literal <, > or ?.

[A-Za-z0-9_]

Matches an upper or lowercase letter, a digit or an underscore.
[~0-9]

Matches any character except a digit.
[\t\n]

Matches a space, a tab or newline.

Y]l

Matches a literal ] if ] is placed after \.

\

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.

\>:<
Searches for every occurrence of an asterisk.
\\

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 Hitachi Embedded Workshop
components.

C.1 What is a P 1 ac eholder?

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\filel.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 I have chosen at that time. To do this, you can replace
the specific name of the file for a general placeholder, i.e.:

c:\myedit\myeditor.exe $(F ULLF ILE)

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 Ins ertin g a Pla cehold er

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:hprojecthmyprojectouputifile? out [ 2 |

Figure C.1: Placeholder Pop-up Menu

In the second example, select the required placeholder other than “ Custom directory” from the drop-down list 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.

Belative to:

IConfiguration directary j

Sub-Directary :

Figure C.2: Placeholder Drop-down List and Sub-Directory Field
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In the third example, place the insertion cursor at the point you would like to insert the placeholder, select the required
placeholder from the drop-down list box and then click the “Insert” button.

Flaceholder:

Configuration directary j Inzert |

Figure C.3: Placeholder Drop-down List

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.

Thisis correct:
$(FILEDIR)

These areincorrect:
$(Filedir)

$( FILEDIR )
$FILEDIR
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C3 Available Placeholders

Table C.1 lists the placeholders and their meanings.

Table C.1: Placeholders

Placeholider M

eaning

$(FULLFILE)
$(FILEDIR)

Filename (induding full path)
File directory

$(FILENAME)
$(FILELEAF)

Filename (excluding path including extension)
Filename (excluding path and extension)

$(EXTENSION)
$(WORKSPDIR)

File extension
Workspace directory

$(WORKSPNAME) Workspace name
$(PROJDIR) Project directory
$(PROJECTNAME) Project name

$(CONFIGDIR)
$(CONFIGNAME)

Configuration directory
Configuration name

$(HEWDIR) HEW installation directory

$(TCINSTALL) Toolchain install directory (on option dialog)
$(TOOLDIR) Tool installation directory (Tools Administration)
$(TEMPDIR) Temp directory

$(WINDIR) Windows® directory

$(WINSYSDIR) Windows® system directory

$(EXEDIR) Command directory

$(USERNAME) User login (Version control)
$(PASSWORD) 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)

Placeloider Expanded phaehober (example)
$(FULLFILE) c \hew\workspace\project\file.src
$(FILEDIR) c:\hew\workspace\project
$(FILENAME) file.src

$(FILELEAF) file

$(EXTENSION) 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

afile path is“ c:\new\workspace\project\file.src”

aworkspace named “workspace” islocated at “c:\hew\workspace”

aproject named “project” islocated at “c:\hew\workspace\project”.

aconfiguration named “debug” has a configuration directory located at “ c:\hew\workspace\project\debug”.
HEW.EXE isinstaled in “c:\hew”.

a*.HRFfile of atoolchain (i.e. compiler, assembler, linker) islocated in “ c:\hew\tool chain\hitachi\sh\511". Thisis
referred to as $(TCINSTALL) on the option setting dialogs of the [Options] menu and as $(TOOLDIR) on the “Tools
Administration” dialog.

the Windows® operating system isinstalled in “c:\Windows” and the Windows® system directory is
“c:\Windows\System”.

aversion control executable path is“v:\we\win32\ss.exe”, auser name and its password to login the version control
system are “JHARK” and “214436" respectively, §(COMMENT) is specified in acommand line to the version control
executable, and “ c:\project” is mapped to “x:\vc\project” on the “Projects’ tab of the “Version Control Setup” diaog,
whichisinvoked via [Tools->Version Control->Configure...].

an error of compiler or assembler occurred at line 12.
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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. (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 Placeholde Tips

Placeholders are there to allow you to create flexible paths to the various files used by the system.

If there is a placeholder pop-up menu ([k]) 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.

» 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.

*  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/O File Format

HEW formats the [I0] 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 I/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.

D.1 File format

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/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 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.

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 long word (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 [/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.

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.

TR

Comment lines are allowed and must start with a “;” character.
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Example :
SLomment - SH7034 Farily 110 Regizter Definitions File

~ [Modules]

Bazefddrezz=0

Moculel =Power_Down_Mode_FRegisters
Modules Module2=DMA_Channel_Cornmen

—  Meodulei=DMA_0_Short_Address_Mode

Maduled2=Buz_Controller
Moduled3=System
Mloculedd sntermipt_Controller

[OMA_Channel Comimaen]
reg0=regDMAWER
leduke regl =regDMATCH
Definiticn rea2=regDMABCRHAZAM
reg3=regDMABCRLASAM
regd =regDMABCRHFAM
regs=regDMABCRLFAM
dep=regM3TPCRHT 0

Register ‘

Bit

YWalug
[regDMAWER]
id=DMAWER 00 B A H dmawer_bitfield=

Register name

Address

Size

Absciute address fleg

Format

Bitfields

- [dmawer_hitfiekls]

Bitfieids .

Defintion | LRO=WEDA
bit1="WECE
hit2=WE1.A
hit3=WE1B
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Appendix E:  Symbol File Format

In order for HEW to be able to understand and 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:

BEGIN

11FAH Symbol name 1
11FCH Symbol name_ 2
11FEH Symbol name 3
1200H Symbol name 4
END
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