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Cautions

Keep safety first in your circuit designs!

1

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

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

Notes regarding these materials

1

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

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

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

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

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

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

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

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

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

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

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

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent, copyright, trademark,
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About This Manual

This manual describes how to use the Hitachi Embedded Workshop and the debugger functionality. It covers all aspects
of the debug process from creating your debug workspace, loading the download modules and running your program. Fc
information on the “look and feel” of the Hitachi Embedded Workshop or customizing the HEW environment please refer

to the main HEW user manual.

Document Conventions
This manual uses the following typographic conventions:

Table 1 Typographic Conventions

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

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

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

(The “how to” symbol) .
do something.

RENESAS



Contents

(O T 1o 0 1 SO P PR PPTURPROPRUTOE iii
L. OVEIVIEW ittt ettt e e e e e e ettt e e e e e e s e e nbb e eeeaaeeas 1
1.1  Workspaces, Projects and Files .. w1
1.2 Launching the HEW ................. .2
1.3 Creating @ NeW WOTIKSPACE ........ccueiiiirieieriiiiesee sttt 3
1.4 OPENING 8 WOTKSPACE .....cciuiiiiiiiiiiieeiie ittt ettt sttt ettt et be e she e bt b et e s e e sbresneesbeenneans 4
1.5 SAVING @ WOTKSPACE ... ..ciuiiitieiieitieee ettt ettt b ettt bt st e e bt et e e e e saeesbeeaeas 5
1.6 CloSING @ WOIKSPACE ......eiiiiiieirieitieie ettt em S
1.7 USING Old WOTIKSPACES ..ottt nre e s sne e e 5
1.8 EXItING the HEW ...c..oiiiiiiiee ettt ettt n e s 5
1.9 DEDUQGGET SESSIONS ...c.uviiuiiiiiiiiieitie it ettt sttt ettt et e e ae e bt et e et e e s b e e st e sbe e st e enbeenbesneesreesaeeas 6
1.10  SElECNG @ SESSION....c.ueiiiiiiieitieie ettt ettt re e e nreene e anes
1.10.1 Adding and Deleting Sessions.. .
1.10.2 Saving SesSion iNfOrMALION ........cccoeiiiiiiiiie e
2. Preparing t0 DEDUG ......cooiiiiiiiiiiiiee et 11
2.1 Compiling fOr DEDUQ ....c.vveiieiiiieeeee e s 11......
2.2 Selecting @ Debugging PlatfOrm...........cooiiiiiieiieeceee e s 11
2.3 Configuring the Debugging PIatfOrm ..........cccoiiiiiiiiieic e 13
2.3 1 MAPPING 1.ttt nr e n e 14
2.3.2  MEMOIY RESOUICE.......ciiiiiiitieiiii ittt 15
2.3.3  DowWnIoading @ PrOgram.........coeeiuiaiieieniiesieenieeste e sbe e e e e e sbeeseeenneas 16
2.3.4 Manual Download of MOUIES...........ccccciiiiiiiiiiii 18
2.3.5 Automatic Download of Modules.. .18
2.3.6 Unload modules........ .19
2.3.7 Looking at Registers........ ... 20
2.3.8  EXpanding @ Bit REQISIEN........couiiiiiiiiie ittt 20
2.3.9  Modifying Register CONENLS .........cccvieiieriieiiiiesee e 21
2.3.10 UsiNg RegiSter CONENES ........eiiiieiieieeii et 22
3. LooKing at YOUr PrOQram .........ccooiiiiuiiiieiieees i 23
3.1 VIeWING the COUE.......oiiiiiiiie et e 23
3.2 Viewing Assembly-Language COOE..........ccccuiiiriiiiiiienee et 23
3.3  Modifying Assembly-Language COOE ..........ccceiiuiriiriiiniieiiaieeie st 24
3.4 LOOKING @t LADEIS.......eoiiiiiiiiiiee et bbb 25
3.5 LISHNG LADEIS ..ottt ettt eeaee s 25
3.6 LooKing at @ SPECIfiC AUUIESS........cccuierieierie et 26
3.7 Looking at the Current Program Counter AdAress..........cccuuuereeneereenieniieeie e 26
3.8 Source address ColUMN .........cccceeeeviiieiciiieniens

3.9 Debugger columns

4. Working With MEMOIY ......cccoiiiiiiiiiiiiie e 29
4.1 Looking at an Area Of MEMOIY ......c.ccciiiiiaiiiieeie sttt ettt ettt sbe b e e 29
4.2  Displaying Data in Different FOrMatS .........ccccooiiiiiiiiiieiie e 30
4.3  Looking at a Different Area of MEMOIY .........cccovviiieiiiiiiieeee e 30
4.4 Modifying Memory Contents............... ...31
4.4.1 Selecting @ MemOry RANGE ........coiuiriiiiiiieitie sttt 31

4.4.2 Finding a Value in Memory ....... .31
4.5 Filing an Area of Memory with a Value .... ... 32
451  FilliNG @ RANGE.....ciiiiitieti ettt b e b e ae s 32

Rev. 2.0, 06/02, i



4.6
4.7
4.8
4.9

5.1
5.2
5.3
5.4

5.5

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11

8.1
8.2
8.3
8.4
8.5
8.6

8.7
8.8
8.9

COopYiNG an Area Of MEIMOIY.......coiuiiiiiii ettt e e sae e bt s s e snee e 33

Testing an Area Of MEMOIY .........oiiiiiiiieieeit ettt b e s b e e e 33
Saving and Verifying an Area 0f MEMOIY ..........cooiiiiiiirie i 34
LOOKING @t 1/O MEMOIY ......veiuiiiiiceeeee st 34.........
4.9.1 Opening an 10 Window............... .35
4.9.2 Expanding an I/O Register Display. .35
4.9.3 Modifying /0 RegiSter CONENES........ccceiviieeeieirierieeit e e 35
EXecuting YOoUr PrOgram .........cooiiiiiiiiiiiiietie et 37
RUNNING fTOM RESEL.......eiiiiiiiiitii bbbt 37
CONLNUING RUN ...ttt e r e sn e e ne e nneens 37
RUNNING t0 the CUSOL......cviiiiiiici e 37
g 1o SIS (=] o TP PR PRT PRSP 37
5.4.1 Stepping INt0 @ FUNCHON .......ooiiiiiiiieiiese et 38
5.4.2 Stepping Over a FUNCHON Call..........cccciiiiiiiiieieeeeeeeee e 38
5.4.3 Stepping Out Of @ FUNCHON ......cccoiiiiiiiiiiecc e s 38
MUIIPIE STEPS ...ttt ettt b ettt b e e b e bt bt et e e st aneeneenbe e snneeaes 39
Stopping Your Program... .41
Halting EXecution ............ccoceevveicncennne Al
Standard Breakpoints (PC BreakpoiNtS).........cccueieereriiiiienieesiiesieeie e see s sie e 41
6.2.1 Using the Breakpoint Dialog BOX .........ccccuiiierieniieniiniesiesee e 42
6.2.2  T0oggling PC BreakpOiNntS.........ccveveriirieiiieiiere st 42
EIf/DWAIT2 SUPPOIT ...t e e 43
(708 N O] o1=T -1 (o] £ TSP U TPV PTURRPRRN 43
CICHF EXPIESSIONS ...ttt ettt sttt r e n e nbe e sae e r e e sneeanenineas 43
Supporting Duplicate LabEIS ..o 44
SeleCtNG & FUNCHON. ......iiiiiii ittt ettt b et ennas 44
DeSEleCting @ FUNCHON. ........eiiiiiieiieet ettt bbbt ne s 44
SEING 8 FUNCHON ...ttt sttt et e e e e et e st e e snaees 45
OVErIAY FUNCHON ...ttt st neeesne e 45
Displaying SECON GrOUP.......cccviiieiieiiaieriresiiesieesteesiesee e see e e snesnesnesneenneene e 4B
TOOMIP WALCK ...t bbbt et e e b e e nane s 46
LOCAl VANTADIES ... s a7
WALCKH TEEIMS 1.ttt sr e r e e nne e e e e e nre e e 48
7.11.1 AdAING @ WALCK ..ottt b et 48
7.11.2 EXPANAiNg @ WALCK.......coitiiiiiiiiie ettt 48
7.11.3 Editing a Watch ltem's ValUE.........c.occuiiiiiiiiiieecee e 49
Viewing the Profile Information..... .51
Stack Information Files............cc.cce..... ....51

Profile Information Files.

Loading Stack Information Files. .53
ENabling the Profile ..o e 54
Specifying the measurement for Profiling...........cccooeiiiiiini e 54
Executing the Program and Checking the ReSUILS ............ccccvvviiiiiiiiiniceee e 54
LS FLC 20 R T A 1= 1 o TSP 54
8.6.2  Tree Tab ..o 54..........
8.6.3  Profile-Chart WINAOW ...........ccciiiiiiiiiiiiicccci i 55
Types and Purposes of Displayed Data...........c.ceveeiriieeiiieiecec e 55
Creating Profile INformation FileS............oceiiiiiiiiiieeee e 57
NOTES. ..o s 57

Rev. 2.0, 06/02, ii



Appendix A - 1/0 File Format
Al Fileformat.....ccccoooiiniiiienininnnn.

Appendix B - Symbol File FOrmat...........ccoveiiiiiiiiiiiiiie e 61

/{ Rev. 2.0, 06/02, i
KENESAS



Hitachi Embedded Workshop Debugger User Manual

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.

PROJECT
PROJECT

WORKSPACE

Figure 1.1: Workspaces, Projects and Files

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

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

To run the HEW, open the “Start” menu of Windows®, select “Programs”, select “Hitachi Embedded Workshop
2" and then select the shortcut of the Hitachi Embedded Workshop. By default, the Welcome! dialog shown in
figure 1.2 will be displayed.

Welcomel K E
r— Options:
-‘ " Create a new project workspace:
Cancel |
= Open a recent project workspace: Administration. . |
é IE:\Hew'\demn\demo.hws j
=

g € Browse to anather project workspace

Figure 1.2: Welcome! Dialog

To create a new workspace, select the “Create a new project workspace” button, and click the “OK” button. To
open one of 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 file list. This list appears on the file menu. To
open a workspace by specifying a workspace file (HWS file), select the “Browse to another project workspace”
button, and click the “OK” button. To register a tool to or unregister a tool from the HEW, click the
“Administration...” button. Click the “Cancel” button to use the HEW without opening a workspace.

Rev. 2.0, 06/02, 2 of 61
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1.3 Creating a New Workspace

2 To create a new workspace:
1. Select the “Create a new project workspace” option from the Welcome! dialog (figure 1.2) and press the
“OK” button or selecfFile->New Workspace...] The New Project Workspace dialog will be displayed
(figure 1.3).

New Project Workspace 2lx|

YWorkzpace Name:

Froject Manne:
| Browse...

Cancel

Ilik

Drirectary:
||:-:'\

CPL Family:
|SuperH RISC engine ﬂ

Tool chair:
|Hitachi SuperH Standard j

Froject b
ﬁ Do
? Empty Application

& Library

nztration

Figure 1.3: New Project Workspace Dialog

2. Enter the name of the new workspace into the “Workspace Name” field. This can be up to 32 characters
in length and contain letters, numbers and the underscore character. As you enter the workspace name the
HEW will add a subdirectory and project name for you automatically. This can be changed if desired. Use
the “Browse...” button to graphically select the directory in which you would like to create the
workspace. Alternatively, you can type the directory into the “Directory” field manually. This allows the
workspace and project name to be different.

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

4. When a new workspace is created, HEW will also create a project with the name specified in the project
name field and place it inside the new workspace automatically. The “Project types” list displays all of
the available project types (e.g. application, library etc.). Select the type of project that you want to create
from this list. The project types displayed will be all valid types for the current CPU family and tool
chain pair. The project types are classified in three classes: tool chains only, debugger only or full project
generator that configures both the debugger and tool chain aspect of HEW.

5. Click the “OK” button to create the new workspace and project.

Note: Itis not possible to create a workspace if one already exists in the same directory.
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1.4 Opening a Workspace

2 To open a workspace:

1. Select “Browse to another project workspace” option from the Welcome! dialog (figure 1.2) and press the
“OK” button or selecfFile->Open Workspace...] The Open Project Workspace dialog will be invoked.

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 a workspace is opened then a workspace properties
dialog will be invoked (figure 1.4). Otherwise, the workspace will be opened.
Note that whether the workspace properties dialog is shown depends on the setting of either the “Show
workspace information on workspace open” check box on the workspace properties dialog or the
“Display workspace information dialog on opening workspace” check box on the “Workspace” tab of the
Tools Options dialog. Click the “OK” button to open the workspace. Click the “Cancel” button to stop
opening the workspace.

Workspace Properties K E3
1 arne: demo
Lo ation: o vhewhdemohdema. bz
Last modified: 201312, Saturday, May 08, 1333 Cancel |
CPU farnily: SuperH RISC engine
Taol chain: Hitachi SuperH Standard
Infarmation:

"work S pace Information Fecord ;I

¥ Show workspace information on workspace operé

Figure 1.4: Workspace Properties Dialog

The Hitachi Embedded Workshop keeps track of the last five workspaces that you have opened and adds them to
the file menu under the “Recent Workspaces” sub-menu. This gives you a shortcut to opening workspaces,
which you have used recently.
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2 To open a recently used workspace:
1. Select “Open a recent project workspace” from the Welcome! dialog, select the name of the workspace
from the drop down list and then click the “OK” button.
or:
2. Selec{File->Recent Workspacespnd from this sub-menu select the name of the workspace.

Note: The Hitachi Embedded Workshop only permits one workspace to be open at a time. Consequently, if
you attempt to open a second workspace, the first will be closed before the new one is opened.

15 Saving a Workspace

SelectingFile-> Save Workspacelcan save a HEW workspace.

1.6 Closing a Workspace

SelectingFile-> Close Workspace]can close a HEW workspace. If there are any outstanding changes to the
workspace or any of its projects you will be requested whether or not you wish to save them.

SelectingFile-> Save Workspacelcan 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 on the open. A back-up
version of the initial workspace or project file should have been saved in the current directory of the file that is
being upgraded. No upgrade path is available for session files used in the Hitachi Debugging Interface.

1.8 Exiting the HEW

The HEW can be exited by selectifigle->Exit] , pressing théLT+F4 accelerator or by selecting the close

option from the system menu. (To open the system menu, click the icon at the upper-left corner of the HEW title
bar.) If a workspace is open then the same workspace closedown procedure is followed as described in the
previous section.
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1.9 Debugger Sessions

The HEW allows you to store all of your builder options into a configuration. This means that you can “freeze”
all of the options and give them a name. In a similar way HEW allows you to store your debugger options in a
session. Later on, you can select the session and all of the debugger options will be restored. These sessions
allow the user to specify target, download modules and debug options. This means that potentially each session
can be targeted at a different end platform.

This facility can allow you to have many different sessions each with different debugger options defined. For
example it is possible to have each session using the same target but with slight variations in the session options.
This can mean it is very easy for you to switch session and modify such things as register values or target

settings such as clock speed. For example 2 sessions named Sessionl and Session 2 both share the same target
but the sessions can be subtlety different with regard to the options defined. This means that both sessions can
share the same download module and avoid unnecessary code rebuilds. This is because sessions are not directly
related to the build configuration data.

Each session’s data is stored in a separate file to the HEW project. You can then manipulate the data to share or
modify as is required in the project. This is described further below:
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1.10  Selecting a Session

The current session can be set in two ways.
) To select a session:

Either:

1. Select it from the drop down list box (figure 1.5) in the toolbar.

H £ | ||Debug j ||He|easeSession ;I | P | Iz [~

Figure 1.5: Toolbar Selection
or:

1. Selec{Options->Debug Sessions...JThis will invoke the “Debug Sessions” dialog box (figure 1.6).

Debug Sessions x|

Debug sessions: Ok

FReleasesession
SimS eszionHBS-2600M Cancel

Hemave

Save as...

I

Eroperties

LCurrent session:

FeleazeSession j

Figure 1.6: Debug Sessions Dialog

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

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

2 To add a new empty session:

1.

SIS T

Selec{Options->Debug Sessions.. fo display the “Debug Sessions” dialog box (figure 1.6).
Click the “Add..."” button. The “Add Session” dialog box will be invoked (figure 1.7).

Click the “Add new session” radio button.

Enter a name for the session.

Click “OK” to close the “Debug Sessions” dialog box.

This operation creates a new empty session in the project directory. It uses the session name as its new
file name. If the file name already exists an error is displayed.

Add new session x|

" Add new session

0K I
M ame: |

Cancel

%' Use an existing session file

M arne:

Itutorial

Session file path:
I Browse |

v Open and maintain link to session file

[~ Make session file link read only

Figure 1.7: Add new sessions Dialog

2 Toimport a link to an existing session file:
1.Selec{Options->Debug Sessions.. fo display the “Debug Sessions” dialog box (figure 1.6).

I

Click the “Add..."” button. The “Add new session” dialog box will be invoked (figure 1.7).

Click the “Use an existing session file” radio button.

Enter a name for the session.

Browse to an existing session file location, which you would like to import into the current project.

Click the “Open and maintain link to session file” check box. This means the session will not be
imported into the project directory but instead the HEW will link to the session location
Click “OK” to close the “Debug Sessions” dialog box.
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2 Toremove a session:
1. SelectOptions->Debug Sessions.. fo display the “Debug Sessions” dialog box (figure 1.6).
Select the session you would like to modify.
Click the “Remove” button.
Note it is not possible to remove the current session.
Click “OK” to close the “Debug Sessions” dialog box.

a s~ own

2 To view the session properties:
1.SelecfOptions->Debug Sessions.. fo display the “Debug Sessions” dialog box (figure 1.6).
2.Select the session you would like to view the properties for.
3.Click the properties button. The properties dialog is displayed. (Figure 1.8).
4.Click “OK” to close the “Debug Sessions” dialog box.

Session Properties

Hame: SimSessionHA5-2600M

Location: C:\uger\Releazeitutonalitutonal\simzeszsionhBs-2600n. C |
Last modified:  15:43.04, ‘Wednesday, March 13, 2002 _ Careel |

[ Eead only

Figure 1.8: Session Properties Dialog

2 To make a session read only:
1.Select [Options->Debug Sessions...] to display the “Debug Sessions” dialog box (figure 1.6).
2.Select the session you would like to view the properties for.
3.Click the properties button. The properties dialog is displayed. (Figure 1.8).
4.Click the read only check box. This makes 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 “OK”.

2 To save a session as a different name:

1.Select [Options->Debug Sessions...] to display the “Debug Sessions” dialog box (figure 1.7).

2.Select the session you would like to save.

3.Click the Save as button. The Save as dialog is displayed. (Figure 1.9).

4 Browse to the new file location.

5.If you only want to export the session file to another location then leave the “Maintain link” checkbox
unchecked. If you would like HEW to use this location instead of the current session location then check
the “Maintain link” check box.

6.Click “OK”.
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Save Session 2| x]
Save Ia tutorial j - % D~

1 Debug

1 SimD ebug_H85-2600M
ReleazeSession.hsf
SimSessionHB5-2600M. hsf

File name: || Save I
Save a3 lype: IProiects = hsf] =l Caneel |

[ Maintaim link

&

Figure 1.10: Save Session Dialog
1.10.2 Saving session information

2 To save a session:
1.Select thgFile->Save Session]
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2. Preparing to Debug

This section of the manual describes all the facilities that are available in the debugger for setting up the target
platform to start debugging your program. You will learn how to select and configure a debugging platform with
which to debug, and how to load your debug object file.

2.1  Compiling for Debug

In order to be able to debug your program at 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 all the information
necessary for debugging your C/C++ code into the absolute file or management information file, which are then
usually callecdebug object filesWhen you create your project the initial setup will normally configure for

debug.

Note Make sure you have the debug option enabled on your compiler and linker, when you generate an
object file for debugging.

If your debug object file does not contain any debugging information (for example, the S-Record format), then
you can still load it into the debugging platform, but you will only be able to debug at the assembly-language
level.

2.2 Selecting a Debugging Platform

Selecting the debugging platform is very dependent on the installation of the HEW. If the HEW has a toolchain
installed then the application project generator will be able to setup both the toolchain and the debugger targets
simultaneously. This allows the options for targets and toolchain to be matched closely so no inconsistencies
occur. If there is no toolchain installed you will be only be able to select debug only project types. By default
HEW will display a debug only project generation type for each CPU family in the new workspace dialog. This
project type will provide similar behavior to the previous HDI session dialog box.

1 Rev. 2.0, 06/02, 11 of 61
KENESAS



Hitachi Embedded Workshop Debugger User Manual

New Projeck Weorkspace

‘Workzpace Name:

]

Froject Mame:

Directony;
|p:'\

CPU family:
|5uper|—| RISC engine

T ool chair:
| Hitachi SuperH Standard

Project type:

¥l Debug Only
A pplication

= Demonstration
:] E mpty Application

ﬂ Libramy

Figure 2.1: New Workspace Dialog

flek

Cancel

Browses.

The dialog in figure 2.1 allows you to select a project type for generation, which matches your CPU target.

2 To create a debug only project using the standard debug project type:
1. SelecfFile->New Workspace...] The dialog shown in figure2.1 is displayed.

2.
3.
4

Select the “Debug Only” project type and click the “OK” button.
The “Debug Only” project wizard is displayed. The dialog shown in figure 2.2 is displayed.
It allows the user to select the specific target for his debug project. This is dependent on the selection

made in the new workspace dialog. This page displays all valid debugger targets that are currently
installed. The user can choose which platforms will be used for debugging in this new debug project. It
is possible to select one or more targets and a debugger session will be created for each target.

Click the “Finish” button to compete the project creation process. A summary dialog will be displayed.

Once completed the debugger project generator should create a project, which sets up the debug options
correctly for each debugger session. The generator also creates a default configuration.
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Target :

[EH-1 Simulatar

[1EH=2 Simulator

[(JSH2-DSPISHMI0} Simulatar
[1SH2-DSPISHTE12) Simulator

[(ISH2-DSPISHTOG5) Simulator

[ 1SH-2E Simulator

[ 1SH2-DEP{Carel Simulator
[15H-3 Simulator

[ 15H=3 Simulator(Little endian)
[ 15H-3E Simulator

[ ISH=3E Simulator(Little endian)

—ein e e '

< Back Mext > Finish

[TSH2-DSPEHTETD) Simulator(Little enc

[SH2-DSPISHTOES) Simulator(Little enc

S5

Canceal

Figure 2.2: New Project Dialog

Project Summary:

-------- PROJECT GEMERATOR ======== =
PROJECT MAME - SH

PROJECT DIREGTORY C¥Hew2¥HewFrojects¥SH¥SH

GPL SERIES SH-1

TOOLCHAIM WAME - Hitachi SuperH RISC engine Standarc
TOOLGHAIN VERSION 0B

LIBRARY MAME :

4 | _»I—‘

Click OFK to ganerate the project or Cancel to abort,

[v Generate Readmetxt as & summary file in the project directory

oK Cance|

Figure 2.3: Summary Dialog

Configuring the Debugging Platform

RENESAS

Before you can load a program into your debugging platform you must set it up to match your application's
system. The items that must be set-up are typically device type, operating mode, clock speed and the memory
map. It is particularly important to set-up the memory map. In the Hitachi Embedded Workshop the project
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generation process will have completed much of this work. However if you are using a different configuration
of board from the standard types then some customization will be essential.

231 Mapping

For the debugger to correctly represent your user system, the memory map must be set up. It needs to know
which areas in the device's address space are RAM, ROM, on-chip registers or areas where there is no memory.

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 a device with internal ROM and
RAM, the areas where these are located in the device's memory map will be set by default.

If you are using a device that does not have internal memory, or a device with external memory instead of, or in
addition to, the internal memory, then you must tell the debugging platform that you have memory there.

When using the simulator, the memory map settings can be modified in the Simulator System dialog box. For
details, refer to the manual for the debugging platform.

In this case, the settings can be referred to in the Simulator pane of the Standard Toolchain dialog box. Clicking
the “View” button of the Standard Toolchain dialog box (figure 2.4) displays the CPU hardware map dialog box
(figure 2.5).

Gonfiguration : Azsembly | Link/Library | Standard Library | GPU  Simulator IT L
iSimDebug_SH—1 L’ Memary rezource :
= Start [End [RRAW | |
G C0000000 D000 7F FF R :
D=05FFFFOO O=05FFFFFF R Miew

D0FFFEDOD 0x0FFFFFFF R

“a

Add
o
el i

Hemaove

ok | #evl |

Figure 2.4: Standard Toolchain Dialog
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Memory view :
[ [00000000 - O5FFFEFF] External Physical Memary 000000¢ Section
00000000 e E [esouee DVECTTEL
) \ DINTTBL
Sty 00001000 : PG CEESEC,CEDSEC,D
20000000
-#F [05FFFFO0 - DBFFFFFF] IO
m [06000000 - OFFFOFFF] External 40000000 oooage0n FRezetPRG
& OFO0O000 : BLR: PIntPRG
g OFODTBFO : 5
- 4F [OFFFEOO0 - OFFFFFFF] On-Chip RAM Bo000000 00001000
-4 [10000000 - FFFFFFFF] External 0000000 E
C$BSEC
40000000 C$DSEC
8]
COo000000
E0000000
FFFFFFFF
@ On-Chip ROM Or
B On-Chip Rk W R
[ Extemal [ Non-uze
| 1o
B Reserve
Glose |

Figure 2.5: CPU hardware map Dialog
The following information is displayed:
[Operation] Displays the address range

[Memory View] Displays memory map and memory resource information

2.3.2 Memory Resource

To use the simulator, the memory resource of the address range being used must be saved. The memory resource
settings can be modified in the Simulator Memory Resource dialog box. For details, refer to the manual for the
debugging platform.

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

[View] Displays the memory map information
[Add] Adds 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 2.7).
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Add mem

~Address :
Start :

End : 010000007 =

Bittribute IF{ vl
o] 4 I Cancel |

Figure 2.7: Add memory resource Dialog

Specify the following three items in the Add memory resource dialog box:

[Start] Start address
[End] End address
[Attribute] Attributes (R: Read only, R/W: Readable/Writable)

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.

233 Downloading a Program

Once you have made sure that there is memory in your system in which to download your code, you can then
proceed to download a program to debug. The initial selection of download module is automatic with regard to
an application generator, as it is the output from the linker. However with regard to the debug only project
generator it is possible for you to select the module which you wish to download.

It is also possible to manually choose download modules after the project creation. This is achieved via the
debug settings dialog shown in figure 2.9. This dialog allows you to control the debug settings throughout your
workspace. The tree on the left of the dialog contains all of the current projects. Selecting a project in this tree
will then show you the settings for that project and the session selection in the session drop list. It is possible to
select multiple sessions in this list box or all sessions. If you select multiple sessions you can choose to modify
the settings for one or more sessions at once. The debug settings dialog 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.

2 To add a new download module:
1. SelecfOptions->Debug Settings...] The dialog shown in figure 2.9 will be displayed.

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

3. Click the “Add” button. The dialog displayed in figure 2.8 is displayed.
4. The “Format” list box contains a list of supported object format readers. This allows you to choose the
correct reader for the download module you wish to add to the project.
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5. The “File name” field allows you to browse to the download module on your disk, or simply type it into
the edit control if you have not yet built the module.
6. Enter an offset address to the “Offset address” field (suitable only for some object formats).

7. When the user clicks Add the debug download module is added to the bottom of the list. If you wish to
position the module in a different position in relation to the other modules, select the module and then
use the move up and move down buttons to position the module correctly.

Download Module

Qe

Faormat:

| =l

Filename:

I _}_! Browze.. |

I~ Download debue infarmation anly

Figure 2.8: Download Module Dialog

Debug Settings ﬂﬂ
[Debug x| Taget | Dptions |
...... I5 abodef Target:
| 5H2 Monitar =l

Default Debug Format:
IS_I,JsrUF j

Download Modules:

File: Mamne | Dfset fddress | Fe Add |
D:AHEWZONExetwirtD... H'O0 5
Bemaove |

Pl | | LI Do |

(0] | Cancel |

Figure 2.9: Debug Settings Dialog (“Target” Pane)

Any changes made in the debug settings dialog are only changed when you click the “OK” button. If the
download modules are changed for the current target then the modules are flagged for download next time the
program is run for debug. The default debug format is set to the first download module in the list by default. It
is only possible to specify one default debug object format per session. All currently installed debugger formats
are listed here.
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Debug Settings ﬂﬂ
IHeIeaseSessinn j Target Options
""" I3 tutorial Command batch file load timing:

et connection

A barg

Command Line Batch Processing:

™ Connect up to target on debug go

)4 I Caticel

Figure 2.10: Debug Settings Dialog (“Options” Pane)

The options page of the debug settings dialog contains the option which determines when a target is connected.
If the options are checked then the target is not connected until you[Beli@t>Debug->Go]. If the option is
unchecked then the target is connected whenever a configuration is opened. This happens when a new
workspace or project is opened and also when you switch configuration using the toolbar or configurations
dialog.

The command line batch-processing list contains a list of command line batch commands. These batch
commands can perform debug operations via the command line. It is possible to choose when these are executed
in the timing drop list. Each drop list selection has a different list of batch files. So choosing a selection in the
timing drop list alters which command line batch files you can see. The order in the list is the order the

command line batch files will be executed when the timing event occurs.

2.3.4 Manual Download of Modules

Once you have decided which download modules are to be download to the target it is possible to manually
update the modules on the connected target. This is achieved by s¢[2eking -> Download Modules]

This allows a single module or all of the modules to be downloaded. This can also be achieved by right clicking
on a module in the workspace window under the download module folder.

2.35 Automatic Download of Modules

When you seledDebug->Run] the HEW calculates whether any of the file times or debugger settings, which
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 “Yes” then the modules are
downloaded to the target.

If you have banked multiple modules at the same start address then by default only the first module at that
address is downloaded. It is then possible to manually load and unload the other modules in the list whenever
you want from thgDebug -> Download Modulesjand thgDebug -> Unload Modules]menu items.
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2.3.6 Unload modules
It is then possible to manually unload downloaded modules in the list whenever you want fiDebtin ->
Unload Modules]menu item. This feature can also be accessed from the download module pop-up in the

workspace window.

When a module is unloaded its symbols are lost from the HEW debugging system. Although the target remains
unmodified. It will no longer be possible to debug this module once it is unloaded.
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2.3.7 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 Registers window.

=10l x|

Regizter Mame I Register Walue -
RO H'Oa00ooa0
Rl H'0000ooa0
Rz H'O000o000
R3 H'Oa00o000
R4 H'0000ooa0
R5 H'O000o000
RE H'Oa00o000
RY H'0000ooa0
Ra H'O000o000
R3 H'Oa00o000
R10 H'0000o0a0
R11 H'O000o000
Ri2 H'Oa00o000
R13 H'Oa00ooa0
R14 H'O000ooo0
R15 H'OFFFFFFO
FC H'00000200
GBR H'O000o000

WEA H'Oa00ooa0 (-
MACH H'0000ooa0

bzl H'O000o000 -

SN I a7

Figure 2.11: Registers Window

To open a Registers window cho@géew->Registers]or click the Register Window toolbar butt. A
Registers window opens showing all of the CPU's general registers and the values, displayed in hexadecimal.

2.3.8 Expanding a Bit Register

If a register is used as a set of flags at the bit level for the control of state, its one-character name 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 checkbox for any bit specifies it as holding a 1, while removing the check
specifies itas a 0.
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21x]
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D i’

IRE Cancel |

wiBL LI

Figure 2.12: Expanding a Flag Register

To collapse an expanded flag register, double click on the minus sign. The flags collapse back to the single item
and the minus sign changes back to a plus sign.

2.39 Modifying Register Contents

To change a register's contents open the Edit Register dialog box in one of these methods:
1. Double-click the register you want to change.
2. Select the register you want to change, and [EBSER.

3. Select the register you want to change, and chighie..] from the popup menu.

Set As
Canhcel |
Whole Register j

Figure 2.13: Register Dialog Box

As in any other data entry field in HEW 2.1, you can enter a formatted number or C/C++ expression. You can
choose whether to modify the whole register contents, a masked area, floating or flag bits by selecting an option
from the drop list box (the contents of this list depend on the CPU model and selected register).

When you have entered the new number or expression, click the “OK” button or prEBSTER key, the
dialog box closes and the new value is written into the register.
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2.3.10 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 address in the Disassembly or Memory windows.
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3. Looking at Your Program

This section describes how to look at your program as source code and assembly language mnemonics. 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 in the user interface.

Note: After a break occurs the HEW displays the location of the program counter (PC). In some cases, for
example if a SYSROF based project is moved from its original path, then the source files may not be
automatically found. In this case the HEW will open a source file browser dialog to allow you to manually

locate the file - this path will then be used to update any other source files in this debug project.

3.1 Viewing the Code

Select your source file and click tf@pen” button, the HEW opens the file in the integrated editor. It is also
possible to view your source files by double clicking on them in the workspace window.

/********l—*******+*************i—*****}*****-l—‘
/a—
/* FILE :init=ct.c
/* DATE :Fri, Jul 16, 1999
:Tnitialize o ata
it DESCRIETION :T tial f RAM D
/* CPU TYPE : 9HT03Z
/1\-
iz file i=s generate itachi Projec
/*  Th fil g ted by Hitachi Proj
/1—
f********A*****Q!*****QA*****Q!*****QA*****!
/*aH=-1%/
extern int * D ROM, * B BGN, * B END, * D EG
Souree code extern void _INITSCT( )
{
Bookmark @B cher *p, *q;
B Bresk mark and f*zero clear*/
reak mark, an
: L — { p = (char *) B BGN; p = (char *) B
PC address arnow ‘p = 0; - = - =
L -
K ;’_I

Figure 3.1: 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). This is shown above in figure 3.1.

3.2 Viewing Assembly-Language Code

If you have a source file open, right-click to open the popup menu and select [View disassembly] to open a
Disassembly window at the same address as the current Source window.

If you do not have a source file, but wish to view code at assembly-language level, eithef\ievose
>Disassembly] use theCtrl+D accelerator; or click on the Disassembly window toolbar bl!].

The Disassembly window opens at the current PC location, and shows Address and Code (optional) - showing
the disassembled mnemonics (with labels when available). Optionally, any source line starting at that address
may be shown, thus providing mixed mode display.
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lé:extern void INITSCT( ) ﬂ

0oool040 TFFS  ADD HH'F3,R15

17:{

18:char *p, *q;

19: f*zero clear*/

20 for({ p = (char *)_B BGHN; p < (char *)_B_END;
® 00001042 DZ15 MOV. T B(H'0054:8,PC), RZ

00001044 g32ZZ2 MOV, L EARZ, B3
—=0000104s 1F31 MoV, L P3,@(H'04:4,R15)

0ooo1048 A00e BRA @ ??branch?exit :1Z2

0o00104a 0OO0OO9 HoP

Z1: o= 0;

0o00104e 53F1 MoV, L F(H'04:4,R15),R3

0000104e EZ00 MoV #H'0O0, RZ

00001050 Z3Z0 MOV, B RZ, ER3

00001052 53F1 MOV, L @(H'04:4,R15),R3

gooolos4 7301 ADD #H'01, R3

goool1o05e 1FP31 MoV, L P3,@(H'04:4,R15)

_??br;&ic D310 MoV, L @(HTOO040:8, PC), R3

'} T TT T e

ggggiuj—??bﬁnfh?ex"— il l?il' Ei :4,R15), Rl .

i s p;

Figure 3.2: Disassembly Window

3.3 Modifying Assembly-Language Code

You can modify the assembly-language code by double clicking on the instruction that you wish to change. The
Assembler dialog box will open:

Assembler [ ]

Address Code Mnemonic
00001012 01006DFE ]

ar. | Cancel |

Figure 3.3: Assembler Dialog Box

The address, machine code and disassembled instruction are displayed. Type the new instruction or edit the old
instruction in the “Mnemonics” field. Pressitige ENTER key will assemble the instruction into memory and

move on to the next instruction. Clickif@K” will assemble the instruction into memory and close the dialog

box. Clicking the‘Cancel” button or pressing tHeSC key will close the dialog box.

Note: The assembly-language display is disassembled from the actual machine code in the debugging platform's
memory. If the memory contents are changed the dialog box (and Disassembly window) will show the new
assembly-language code, but the source window will be unchanged. This is true even if the source file contains
assembler.
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34 Looking at Labels

In addition to the debugging information that the HEW uses to link your program's source code to the actual
code in memory, thdebug object filalso contains symbolic information. This is a table of text names that
represent an address in the program and is referred to as labels in HEW. In the Disassembly window, you will
see the first 8 characters of the label in place of the corresponding address, and as part of an instruction's
operand.

Note: An instruction's operand is replaced with a label name if the operand and label value match. If two or
more labels have the same value, then the label that comes first alphabetically will be displayed.

Tip: Wherever you can enter an address or values in an edit control you can use a label instead.

3.5 Listing Labels

To see a list of all the labels defined in the current debugger sessiorf\$ieleetLabels].

|

EF | Addre=s= | Hame A|

H'OD401214 _ D ROH J
H'O0D401220 _ B BGH
H'O0401224 _ B END

H'00401218 D BGH

H'O0040121C  __D_END

H'00400400 _INT Reserwedl0c
H'00400400 _INT Reserwedl4?
H'00400400 _INT ReserwedlSl
H'00400400 _INT Reserwvedlil
H'00400400 _INT ReserwvedZ0b
H'00400400 _IHT Reserved:Zld
H'00400400 _INT RessrvedZ23
H'00400400 _INT ReserwedZiZ
H'00400400 _INT ReserwedZ4l
H'00400400 _INT_Reserwed:zS0
H'00400400 _INT Reserwedl0?
H'00400400 _INT Reserwvedl2b
H'00400400 _IHT Reserwvedl4l
H'00400400 _INT Reservedlfl
H'00400400 _IHT Reservedl?0

TrAnAnngnn THT Tlemm e A7ne
4| i 4 v

Figure 3.4: Labels Window

You can view symbols sorted either alphabetically (by ASCII code) or by address value by clicking on the
respective column heading.

You can quickly toggle a software break at the entry point of a function by double-clicking in the BP column.
Alternatively, right-click to show the popup menu and sdBatak].
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3.6 Looking at a Specific Address

When you are looking at your program in a Disassembly window, you may want to look at another area of your
program's code. Rather than scrolling through a lot of code in the program, you can go directly to a specific
address. SelefBet Address]from the popup menu, and the dialog shown in figure 3.5 is displayed.

Set Address E3

I_main

ar. I Cancel |

Figure 3.5: Set Address Dialog Box

Enter the address or label name in the edit box and either clit®n or press th&ENTER key. The

Disassembly window updates to show the code at the new address. When an overloaded function or a class name
is entered, the Select Function dialog box opens for you to select a function. This is detailed in section 7,
Elf/Dwarf2 Support of this manual.

3.7 Looking at the Current Program Counter Address

Wherever you can enter an address or value into the HEW, you can also enter an expression. If you enter a
register name prefixed by the hash character, the contents of that register will be used as the value in the
expression. Therefore if you open the Set Address dialog box and enter the expression "#pc", the Source or
Disassembly window display will go to the current PC address. It also allows that you can display from an offset
of the current PC by entering an expression with the PC register plus an offset, e.g., "#PC+0x100".

3.8 Source address column

Once your program has downloaded the source window updates and displays any addresses for the current
source file. These are shown on the left-hand side of the source window. This feature is useful for deciding
where you can set PC or hardware breakpoints. This is show below in figure 3.6.
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=l

#include <no_float.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>

void main{void);

void sort{long =a);

void change{long =a);

extern void srand(unsigned int);

void main{void}

{

¢|

long a[18], min, max;

long i

int ij;

srand(1);

printf{"#i#t Data Input #H##\n");

For{ i=0; i<18; i++ ){

j = rand{};
if(j < 8)¢
i=-is

a[i] = j;
printf("a[%d]=%1d\n",i,a[i]);

¥

sort(a);

printf("*=x Sorting results =xx\n");

For{ i=0; i<18; i+ ){
printf(Ta[%d]=%1d\n",i,a[i]);

Figure 3.6: Source window and address column

2 To switch off a column in all source files:
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 itis checked it is enabled if the
check box is gray this means that in some files the column is enabled and in other files it is not.
5. Click “OK” for the new column settings to take effect.

2 To switch off a column 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 a tick next to its name. Clicking the entry will toggle
whether the column is displayed or not.

RENESAS
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Global Editor Column States

[w|Cowerage
[w| E ditor

(v Source Address Cancel |

Figure 3.7: Global column state Dialog Box
3.9 Debugger columns

Any component can add columns to both the disassembly and source windows. This can change the look and
feel of your Hitachi Embedded Workshop environment but very much depends on the installation you are
running. Typical examples of columns are the coverage column, which graphically displays code coverage
during debugger execution. Another example is the target component column, this can show the hardware
breakpoints set to the target.

Right clicking on the column displays the respective pop-up menu for that column. This is different for every
column and is managed by the individual component. Double clicking on the column also has a different effect
depending on the column. For example in the editor and target column this sets a PC or hardware breakpoint.
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4.  Working with Memory

This section describes how to look at areas of memory in the CPU's address space. It will show you how to look
at an area of memory in different formats, fill, move and test a block of memory, and save, load and verify an
area of memory with a disk file.

4.1 Looking at an Area of Memory

To look at an area of memory, choggew->M emory...]; using theCtrl+M accelerator; or clicking the
Memory Window toolbar buttorjgl|] to open a Memory window. This will launchSet Addressdialog box
shown in figure 4.1.

Set Address E

IH'DEIDD1 324,

Figure 4.1: Set Address Dialog Box

Type in the start address or equivalent symbol for the address you want to see in the “Address” field. Click
“OK” or press th&ENTER key, and the dialog box closes and a Memory window opens:

B Memory =10l x|
Address Data Value -
O0x0000007F 0100 0302 0504 it
Ox00000085 0706 09205 OBOA 2372
Ox0000008E OQCDOC OFOE 1110 2372
Ox00000091 1312 1514 1716 2372
Ox00000097 1918 1B1i 1D1C 2372
Ox0000009D 1F1E 2120 2322 2372
Ox000000A3 2524 2726 2928 12
Ox000000AS 2E2XL ZDEC  ZFZE 2372
Ox000000AF 3130 3332 3534 2372
Ox000000BS 3736 39358 3B3A 2372
Ox0000C00BE  3D3C  3F3E 4140 2372
Ox000000C1 4342 4544 4748 2372
Ox000000C7 4948 4B44  4D4C 2372
Ox000000CD 4F4E 5180 5352 2372
Ox000000D3 &5E554 E7E8E 5958 2372
Ox000000D9 ESESL  EDEC SFEE 2372
Ox000000DF €160 6362 6564 2372
Ox000000ES  E766 69658 6BEA 2372
Ox0000C00EE  ELDEC  6FEE 7170 2372
Ox000000F1 7372 7874 7776 2372

Figure 4.2: Memory Window
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There are three display columns:
1. Address - The address of the first item in the Data column of this row.

2. Data - The data read from the debugging platform's physical memory at the access width and then converted
to the displayed width.

3. Value - Data displayed in an alternative format.

4.2 Displaying Data in Different Formats

If you want to change the display format from the one you selected when you opened the view, selecting
[Format] from the popup menu can do this. This dialog is displayed in figure 4.3.

Format Memory Display E

Dizplay Data Ag:

[Byte (1) =l

Dizplay ¥alue As:
[asc =]

Walue Eont:
|<defau|t> j

[~ Manual Refresh Only

Figure 4.3: Format Memory Display Dialog Box

To display and edit memory in different widths, use the “Display Data As” drop list - for example, choose the
Byte option and the display will be updated to show the area of memory as individual bytes.

The data can be interpreted into different formats - this is shown in the third column, “Value”. The list of formats
depends on the data selection.

The font of the “Value” column can be different from the font used to display the data. This is useful for
displaying double-byte character values when the data is displayed in Word format. The “<default>" selection
will use the same font in the “Value” column as the rest of the window.

4.3 Looking at a Different Area of Memory

If you want to change the area of memory that the Memory window is displaying you can use the scroll bars. To
quickly look at a new address you can use the Set Address dialog box. This can be opened either be choosing
[Start Address] from the popup menu or by double-clicking in the “Address” column.

Enter the new address value, and cliok” or press th&ENTER key. The dialog box closes and the Memory
window display is updated with the data at the new addi&hen an overloaded function or a class name is
entered, the Select Function dialog box opens for you to select a function.
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4.4 Modifying Memory Contents

To change the contents of memory is accessed via the Edit dialog box. Move the cursor on the memory unit
(depending on your Memory window display choice) that you wish to change. Either double-click on the
memory unit, or press tHENTER key. The dialog in figure 4.4 is displayed.

Edit Memory E3
Current W alue:
I Canhicel |
Mew Yalue:
I.b.

Figure 4.4: Edit Memory Dialog Box

Like any other data entry field in HEW, you can enter a formatted number or C/C++ expression. When you have
entered the new number or expression, click@’ button or press thENTER key, the dialog box closes
and the new value is written into memory.

441 Selecting a Memory Range

If the memory address range is in the Memory window, you can select the range by clicking on the first memory
unit (depending on your 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, then you can enter the start addresses
and byte count in the respective fields of the memory dialog boxes.

442 Finding a Value in Memory

To find a value in memory you must open a memory view, then ctieaech] from the popup menu.
Alternatively, with a memory window in focus, just pré&ss

The Search Memory dialog box is displayed as shown in figure 4.5.

Search Memory 2lx|

Datar

Format:

| [~

Figure 4.5: Search Memory Dialog Box
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Enter the start and end addresses of the range in which to search (if an area of memory was selected in the
Memory window then the Begin and End address values will be filled in automatically) and the data value to
search for. The end address can also be prefixed by a '+ which will use the entered value as a range.

Select the search format (defaults to data display format) and'©lick or press th&ENTER key. The dialog

closes and the HEW searches the range for the specified data. If the data is found, it will be highlighted in the
Memory window, and a message showing the address at which the data has been found is displayed on the Status
bar.

If the data cannot be found, the caret position in the Memory window remains unchanged and a message
informing you that the data could not be found is displayed on the Status bar.

4.5 Filling an Area of Memory with a Value

You can set the contents of a range of memory addresses to a value using the memory fill feature.

451 Filling a Range

To fill a range of memory with the same value, chdéd§ on a memory window's popup menu, or on the
Memory drop-down menu. The Fill Memory dialog box and is shown in figure 4.6.

el |3
Beain:
_Corcel |

Catcel

ormat:

=

Figure 4.6: Fill Memory Dialog Box

—_n

If an address range has been selected in the Memory view, the specified start and end address will be displayed.
Select the format from the “Format” drop list and enter the data value in the “Data” field. Cli€d¢hebutton
or press th&NTER key, the dialog box closes and the new value is written into the memory range.
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4.6 Copying an Area of Memory

You can copy an area of memory using the memory copy feature. Select a memory range and then choose
[Copy...] from the popup menu. The Copy Memory dialog box opens:

Beain:
|H'uuuuuuuu

Cancel |
End:
|+H'2FF

Destination:
IH 0100000

Figure 4.7: Copy Memory Dialog Box

The source start address and end address specified in the Memory window will be displayed in the “Begin” and
“End” fields. Enter the destination start address in the “Destination” field and cli¢®@Kie button or press the
ENTER key, the dialog box closes and the memory block will be copied to the new address.

4.7 Testing an Area of Memory

Note: The exact test is target dependent. However, in all cases the current contents of the memory will be
overwritten - YOUR PROGRAM OR DATA WILL BE ERASED. The Test Memory function is not supported
by some debugging platforms.

You can test an area of memory in the address space using the memory test feature. Select a memory and choose
[Test] from the popup menu. The Test Memory dialog box is displayed as shown in figure 4.8.

Test Memory ﬂﬂ

Figure 4.8: Test Memory Dialog Box

The start address and end address specified in the Memory view will be displayed in the “Beginidind “E
fields. Click the “OK” button or press tHENTER key, the dialog box closes and the HEW will perform a test
on the memory range.
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4.8 Saving and Verifying an Area of Memory

You can save an area of memory in the address space to a disk file using the save memory feature. Open the
“Save Memory As” dialog box by choosifigile->Save memory...]

I Binary LI
Cancel |

File name:

|manual.bin =] _I

Start address:
|D

End Address:
|H'FFFF|

Figure 4.9: Save Memory As Dialog Box

Enter the start and end addresses of the memory block that you wish to save, and a name and format for the file.
The “File name” drop-list contains the previous four file names used for saving memory, or clicking the
“Browse...” button can launch a standard File Save As dialog. Click the “OK” button or pré&STER key,

the dialog box closes and the memory block will be saved to the disk as a Motorola S-record format file. When
the file save is complete a confirmation message box may be displayed.

You can verify an area of memory in the address space using the verify memory feature. Open the Verify

Memory dialog box by choosirgile->V erify memory...]:

Yerify Memory 2lx|

Cancel

File name:
| 1.

Offset address:

Figure 4.10: Verify Memory Dialog Box

4.9 Looking at /0O Memory
As well as a CPU and ROM/RAM, a micro-controller also contains on-chip peripheral modules. The exact
number and type of peripheral modules differ between devices but typical modules are DMA controllers, serial
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Communications interfaces, A/D converters, integrated timer units, a bus state controller and a watchdog timer.
Accessing registers, which are mapped to the micro-controller's address space, programs the on-chip peripherals.

The Memory window only allows you to look at data in memory as byte, word, long word, single-precision
floating-point, double precision floating-point, or ASCII values, so HEW also provides an 10 window to ease
inspection and setting up of these registers.

49.1 Opening an 10 Window

To open an 10 window seleptiew->1 0] or click the 10 Window toolbar butto. Modules that match the
on-chip peripherals organize the 1/O register information. When an 10 window is first opened, only a list of
module names is displayed.

hame Address Walue Acoess |

Figure 4.11: 10 Window

49.2 Expanding an I/O Register Display

To display the names, addresses and values of the 1/O registers, double click on the module name or select the
module name, by clicking on it or using the cursor keys, and preENRER key. The module display will

expand to show the individual registers of that peripheral module and their names, addresses and values. Double
clicking (or pressing thENTER key) again on the module name will close the 1/O register display.

To display to bit level, expand the 1/O register in a similar way.

The bits are color coded as follows:

Black Normal read/write
Red Value changed
Grey Peripheral disabled (by peripheral control registers)

49.3 Modifying I/O Register Contents

To edit the value in an I/O register you can type hex values directly into the window. To enter more complex
expressions double click or press EMTER 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 [EbSERe

key; the dialog box closes and the new value is written into the register.
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5. Executing Your Program

This section describes how you can execute your program's code. You will learn how to do this by either running
your program continuously or stepping single or multiple instructions at a time.
51 Running from Reset

To reset your user system and run your program frorRéset Vectoaddress choog®ebug->Reset Go] or
click the Reset Go toolbar butt].

The program will run until it hits a breakpoint or a break condition is met. You can stop the program manually at
any time by choosinfDebug->Halt], or by clicking the Halt toolbar butto.

Note: The program will start running from whatever address is stored in the Reset Vector location. Therefore it
is important to make sure that this location contains the address of your startup code.
5.2 Continuing Run

When your program is stopped and the debuggerigeiak modethe 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. This will be the next instruction to be executed if you perform a step or continue
running.

To continue running from the current PC address click the Continue toolbar {EJhrof choos¢Debug-
>Go].

5.3 Running to the Cursor

Sometimes as you are going through your application you may want to run only a small section of code, that
would require many single steps to execute. You can do this using the Go To Cursor feature.

=) How to use the Go To Cursor
1. Make sure that 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. ChoosdgGo To Cursor] from the popup menu.

The debugging platform will run your code from the current PC value until it reaches the address indicated by
the cursor's position.

Notes

1. If your program never executes the code at this address, the program will not stop. If this happens, code
execution can be stopped by pressingBkekey, choosingDebug->Halt], or clicking on the Stop toolbar

button ].

2. The Go To Cursor feature requires a temporary breakpoint - if you have already used all those available then
the feature will not work, and the menu option will be disabled.

5.4 Single Step

To debug your code it is very useful to be able to step a single line or instruction at a time and examine the effect
of that instruction on the system. In the Source window, then a step operation will step a single source line. In
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the Disassembly window, a step operation will step a single assembly-language instruction. If the instruction
calls another function or subroutine, you have the option to either step into or step over the function. If the
instruction does not perform a call, then either option will cause the debugger to execute the instruction and stop
at the next instruction.

54.1 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 bh pr choosdDebug->Sep In].

5.4.2 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 b,[or choosgDebug->Step Ower].

5.4.3 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 alternatively you may have stepped into a function by accident, when you
meant to step over it and so want to 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 bh fr choosdDebug->Step_Qut].
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5.5 Multiple Steps

You can step several instructions at a time by using the Step Program dialog box. The dialog box also provides
an automated step with a selectable delay between steps. Open it by cf@esing> Sep...]

The Step Program dialog box is displayed:

Step Program
Steps: I 0K |
41 |1 :Iv Cancel |

[™ Step Ower Calls
V¥ Source Level Step

Figure 5.1: Step Program Dialog Box

Enter the number of steps in the “Steps” field and select whether you want to step over function calls by the
“Step Qver Calls” check box. If you are using the feature for automated stepping, select the step rate from the list
in the “Rate” field. Click'OK” or pres€ENTER to start stepping.
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6. 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 command and by setting breakpoints at specific locations in your code.

6.1 Halting Execution

When your program is running, the Halt toolbar button is ena (a red STOP sign), and when the
program has stopped it is disabl (the STOP sign is grayed out). To stop the program click on the Halt
toolbar button, or choog®ebug->Halt].

The last break cause can also be viewed in the “Debug” pane of the Output window.

6.2 Standard Breakpoints (PC Breakpoints)

When you are trying to debug your program you will want to be able to stop the program running when it
reaches a specific point or points in your code. You can do this by setting a PC breakpoint on the line or
instruction at which 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 supported by the target, it may provide
a Breakpoints window.

= To set a program (PC) breakpoint
1. Make sure that the Disassemble or a source window is open at the place you want to set a (PC) breakpoint.

2. SelectToggle Breakpoint] from the pop-up menu, or preis8, at the line showing the address at which
you want the program to stop. You can also double click in the source gutter to set a (PC) breakpoint.

3. You will see a red circle appear in the gutter to indicate that a (PC) breakpoint has been set.
4. ltis also possible to add, remove and edit the current breakpoint set up bjEdsirdreakpoints] .

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 Break" displayed in the “Debug” pane of the Output window, and the Source or
Disassembly window is updated with the program (PC) breakpoint line highlighted.

Note: The line or instruction at which you set a program (PC) breakpoint is not actually executed; the program
stops just before it is about to execute it. If you choose to Go or Step after stopping at the (PC)
breakpoint, then the highlighted line will be the next instruction to be executed.
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6.2.1  Using the Breakpoint Dialog Box

The breakpoint dialog box is displayed in Figure 6.1. It allows you to view the current breakpoints set in the
workspace and view the code associated with each. From this dialog box it is also possible to remove one or all
breakpoints.

Ereakpoints

Cancel |
Edit Code |
Bemave |
Remave All |

Figure 6.1: Breakpoints Dialog Box

6.2.2 Toggling PC Breakpoints

It is possible to toggle PC Breakpoints by either double clicking in the BP column of the line at which the (PC)
breakpoint is set or placing the cursor on the line and usirfgftkey. The display will cycle through the
available standard breakpoint types - a colored circle will be shown in the gutter.
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7. 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.

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

7.1  C/C++ Operators

The C/C++ language operators are available:

L&

Buffer_start + 0x1000
#R1|B '10001101

((pointer + (2 * increment_size)) & H

I(flag ~ #ER4)

A~ 133, <<, 0%, (), <, >, <=, >=, ==, 1=, &8, ||

'FFFF0000) >> D '15

7.2  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

//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++)

/ISpecifies 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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7.3 Supporting Duplicate Labels

In some languages, for example C++ overloaded functions, a label may represent more than one address. When such a
label name is entered in a dialog box, the HEW will display the Select Function dialog box to display overloaded functions
and member functions.

Select Function [ x|
Select Function M arme Set Function Mame
Sample: :Func({long. char) : | Sanple:  Func({short . char)
Sample:  Func{long, char,. int)

Differ: :Func{short. char)

Differ: :Func(long.char) P |
P
< |

All Function Select Function Set Function

I 5 Furctions I 4 Functions I 1 Functions 0k I Cancel

Figure 7.1: Select Function Dialog Box

r— Counter

Select overloaded functions or member functions in the Select Function dialog box. Generally, one function can be
selected at one time; only for setting breakpoints, multiple functions can be selected. This dialog box has three areas.

¢ “Select Function Name” list box

Displays the same-name functions or member functions and their
detailed information.

» “Set Function Name” list box
Displays the function to be set and their detailed information.

e “Counter group” edit box

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.

7.4 Selecting a Function

Click the function you wish to select in the “Select Function Name” list box, and cli¢k’thieutton. You will see the
selected function in the “Set Function Name” list box. To select all functions in the “Select Function Name” list box, click
the“>" button.

7.5 Deselecting a Function

Click the function you wish to deselect from the “Set Function Name” list box, and clitktheutton. To deselect all
functions, click thé<<” button. The deselected function(s) will be moved from “Set Function Name” list box back to the
“Select Function Name” list box.
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7.6 Setting a Function

Click the*OK” button to set the functions displayed in the “Set Function Name” list box. The functions are set and the
“Select Function” dialog box closes.

Clicking the“Cancel” button closes the dialog box without setting the functions.

7.7 Overlay Function

Programs making use of the overlay function can be debugged. This section explains the settings for using the overlay
function.

7.8 Displaying Section Group

When the overlay function is used, that is, when several section groups are assigned to the same address range, the adc
ranges and section groups are displayed in the Overlay dialog box.

Open the Overlay dialog box by choos[iMemory->Configure Overlay].

Dverlay E3

Address: Section Mame;
001000-001023
0oz2000-00Z008B

;I Al

Cancel

i

il ik

Figure 7.2: Overlay Dialog Box (at Opening)

This dialog box has two areas: the “Address” list box and_tketi@ Name” list box.

The “Address” list box displays the address ranges used by the overlay function. Click to select one of the address range:
in the “Address” list box.

Cancel

Address Section Mame:
Enjn (i) F=zectll, Paectll ;I
O0Z000-00Z00E8 PsectlZ,Psectls |

Psectl3,FPsectls

il i

Figure 7.3: Overlay Dialog Box (Address Range Selected)
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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
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.

Click to select the section group with the highest-priority among the displayed section groups.

Overlay Ed

Address Section Name;
Pzectll,Psectll

002000-00200B el 3 |

Cancel

oo01000-0010z23

Figure 7.4: Overlay Dialog Box (Highest-Priority Section Group Selected)

After selecting a section group, clicking ti@K” button stores the priority setting and closes the dialog box. Clicking the
“Cancel” button closes the dialog box without storing the priority setting.

Note: Within the address range used by the overlay function, the debugging information for the section specified in the
Overlay dialog box is referred to. Therefore, the same section of the currently loaded program must be selected in the
Overlay dialog box.

7.9 Tooltip Watch

The quickest way to look at a variable in your program is to 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 - a tooltip will appear near the variable containing
basic watch information for that variable.

£ MEM 221  void COBY MEM(void)

222 {
223 unsigrned short u;
224 for{ u=0; u < sizeof (NAME); ut+ )

2250 * (TempZ Name+ = * (NAME+u) ;
ZEE k
737 ; u=H7EX

Figure 7.5: Locals View
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7.10 Local Variables
To look at local variables, open the Locals window by choddireyv->L ocals]

The Locals window opens:

.- Locals E M=

Yalue
x O0x00ffecnn
+str ="y

Figure 7.6: Locals Window

As you debug your program the Locals window will be updated. If a local variable is not initialized when defined, then the
value in the Locals window will be undefined until a value is assigned to the local variable.

The local variable values and the radix for local variable display can be modified in the same manner as in the Watch
window.
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7.11  Watch Items

HEW allows you to open Watch windows, which contain a list of variables and their values. To open a Watch window
choos€View->Watch]; or click on the Watch Window toolbar buttd]] if it is visible. A Watch window opens.
Initially the contents of the window will be blank.

7.11.1  Adding a Watch

Use the Add Watch dialog box in the Watch window to add Watch items to the Watch window.
o To use Add Watch from a Watch View:

Open the Watch view.

ChoosgAdd Watch] from the popup menu.

The Add Watch dialog box opens:

Add Watch

) pdtiiess I j oK. I
&) aratle ar erpressian
Canhcel |

|str

Figure 7.7: Add Watch Dialog Box

Enter the name of the variable that you wish to watch and‘@kR . The variable is added to the Watch window.

Watch Window = N=] E3

Figure 7.8: Watch Window

Note: If the variable that you have added is a local variable that is not currently in scope, HEW will add it to the Watch
window but its value will be blank, or set to a question mark, '?".

7.11.2 Expanding a Watch

If a watch item is a pointer, array, or structure, then you will see a plus sign (+) expansion indicator to left of itisname, t
means that you can expand the watch item. To expand a watch 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 plt
sign changes to a minus sign (-). If the elements of the watch item also contain pointers, structures, or arrays then they wil
also have expansion indicators next to them.
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+« Watch Window = =] 3
Expanded Name Value
m _S|.tr :r!?ﬁarr
(0] -1
[1] -D'5
Expansion [z1 -oriz
neGAtaL L +Temp Name ="Hitachi Micro Systewms E
+Temps Name ="Hitachi Micro Systems E
Collapsed x 0x0000105e
Ll ]

Figure 7.9: Expanding a Watch

To collapse an expanded watch item, double click on the item again. The item's elements will collapse back to the single
item and the minus sign changes back to a plus sign.

7.11.3  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 VValue function.

2 Editing a watch item's value:
Select the item to edit by clicking on it, you will see a flashing cursor on the item.
ChoosgEdit Value] from the popup menu.

The Edit Value dialog box opens:

Edit Value [x]
E xpression: ITemp2_Name 0K I
Current Malue:  "'Hitachi Micro Canecel |

Hew Walue: I"Hitachi ticro Systemz

Figure 7.10: Edit Value Dialog Box

Enter the new value or expression in the “New Value” field and 8¢k’ . The Watch window is updated to show the
new value.

=) Deleting a Watch

To delete a watch item, select it and chd@dete] from the popup menu. The item is deleted and the Watch window
updated.
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8.  Viewing the Profile Information

The profile function enables function-by-function measurement of the performance of the application program in
execution. This makes it possible to identify parts of an application program that degrade its performance and the reason
for such degradation.

HEW displays the results of measurement in three windows, according to the method and purpose of viewing the profile
data.

8.1 Stack Information Files

The profile function allows the HEW to read the stack information files (extens®NI") 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
functions in the corresponding source file. Reading the stack information file makes it possible for the HEW to display this
information to do with the calling of functions without executing the user application (i.e. before measuring the profile
data). However, this feature is not available wigetting->Only Executed Functions]is checked in the popup 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, select “Other” from the “Category:” list box and check the “Stack
information output” box in the “Link/Library” pane of the Standard Toolchain dialog box.

Configuration : GG+ ! Azzembly Link /Library iStandard Library ! CPU ] Sim_4 I L4
|SimDebug_SH-1 =]

Category : iOther ‘ﬂ

Mizcellaneous options :

1A lways output 59 record at the end
vIE
[w]Compress debug information

k. information output

Uzer defined options iHbsolute/F{eIocatablefLibrary :J

=

=

Optiong Link/Library :
noprelink rom D=F. nomessage optimize speed profile ﬂ
-

“ FHEWDIRM ¥t pro” cachesize =1ze=00002 alizn=00020 =tart
DWECTTELDINTTELAD0,PResetP RG,Pnt P RG/0B00,P G CEBSEC

ok | #evtn |

Figure 8.1: Standard Toolchain Dialog Box (1)
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8.2 Profile Information Files

To create a profile information file, select the “Output Profile Information Files...” menu option from the pop-up menu of

the Profile window and specify the file name, after measuring a profile data of the application program.

This file contains information on the number of times functions are called and global variables are accessed. The 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, select “Optimize” from the “Category:” list box and check the “Include
Profile:” box in the “Link/Library” pane of the Standard Toolchain dialog box, and specify the name of the profile

information file.

Configuration :

| SimDebug SH-1 =]

G/G++ | Assembly LinksLibrary | Standard Library | GPU | Sim 4] ¥

Category iOptimize ﬂ
Show entries for :
!Optimize items _:'J
Optimize 1|S|:leed vl Eliminated| eize :I 00 EE
[]Lnify strings «| ¥ Include profile :
[WEliminate dead code |e:¥user¥hew20¥hew20¥exe¥win¥r

[v]llse short addreszing
[w]Reallocate registers —Cache size : -

[CEliminate zame cade i Sige : i 00003 :—:J:
. ) | -
(lUze indirect call/jump | e+ w020 =

[Fliptimize branches LI

Optionz LinkALibrary :

noprelink rom D=R nomessage optimize speed profile i
" $HEWDIRM 4t pro” cacheszize size=00008 alien=00020 =tart
DWVEGTTEL DINTTEL/00,PResetPRG, PInt PRGAD800 P C.CEBSEC +

ok | Fevtl

Figure 8.2: Standard Toolchain Dialog Box (2)

To enable the settings in the “Include Profile:” box, specify the “Optimize” list box as some setting other than “None”.
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8.3 Loading Stack Information Files

You can select whether or not to read the stack information file in a message box for confirmation that is displayed when
load module is loaded. Clicking the “OK” button of the message box loads the stack information file. The message box
for confirmation will be displayed when:

* There are stack information files (extensionSN|”)

* The “Load Stack Information Files (SNI files)” check box is checked in the “Confirmation” pane of the Options
dialog box (figure 8.3) that can be opened by selelfingls->Options] from the main menu

Build | Editor | Workspace Gonfirmation I

—gettings:

[w|Delete Breakpoint ﬂ Clear All I

[w|Delete A1l Breakpoints
[w|Delete All Watches Set Al |
[w|Delete Select Watch Item

w|Delete All Labels

[w|Delete Label

[w]Loading Labels

[wSavine Labels

w|Delete Al Breaks

[w|Delete Break

[W|Coverage Clear Data at Cloging
[w|Delete range.

w|Delete all ranges.

[w|Load Stack Information Files (SMI files)

L4l

Ok I Sl

Figure 8.3: Options Dialog Box
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8.4 Enabling the Profile
SelectView->Profile] to open the Profile window.

Select “Enable Profiler” from the pop-up menu of the Profile window. The item on the menu will be checked.

8.5 Specifying the measurement for profiling

You can specify whether to trace function calls or not. If you choose to trace them, their relationship among function calls
is shown in the tree structure. If not, it not available, but it takes less time in measurement.

When you do not trace the function calls, select “Disable Tree (Not traces function call)” from popup.

If a function call is not used in a normal way (e.g. task switching of the OS), the Profile view may bi displayed incorrectly.
In this case, do not trace function calls and just measure the profile.

8.6 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 th
Profile window.

The Profile window has two tabs; a “List” tab and a “Tree” tab.
8.6.1 List Tab
This tab lists functions and global variables and displays the profile data for each function and variable.

|

Functlon/\far\able I F/f I Address I Size I Times I O cle | Ext mem I I/O area | Int mem_ | -]

_$BTEL W HOOODSGES  HOODODDOZ O i i i
_shrk_size W HOODDSGES  HODDOOOO4 00 D i i 0
_$conexpb2g Y HODOOS5C:48  HOOOODOZD O i i i 0
_$oonmnts$e9 Y HODDDSBGCS  HOOOODOSD O i i i 0
_bwf12 Y HODODSAES  HOOODDDEQ O i i i 0
_$tabledzs Y HODOD5A60  HOOOOODOBS O i i i 0
ctype W HOOD0R9E0  H'ODOOOTO0 O i i i 0
nfiles Y HOO005944 — H! ooooonod 0 i i i 0
EMs ] LD0O00E 1] 1] 1] 1] 1)
_rsft F H'O00 H DDDDDDSB i i i i 0
“powid F HOODDE7EY  HODDDOOGE 0 i i i 0
—mult F HOODOBEEN:  HODDOOOFE 0 i i i 0
_add F HOODDGE74  HOODDOOME 00 i i i 0
_$_morecor F HOOODSE1S  HOOOODOSC O i i i 0
“malloc F HOOD0SS7C  HODDOOOOD O i i i 0
_setshit F HOODOS4EC — HOODDOOGO O i i i 0
_rrd F HOODDS3E4  HOOOOOTOS O i i i i
_pawer F HOOD0G262  HOOOOOT7G 0 i i i i
_multfid F HOOD0G200  HODOOOOES 0 i i i i =
4|:|\ List f, Tree /

8.6.2 Tree Tab

This tab displays the relation of function calls as a tree diagram along with the profile data that are values when the

function is called.
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Function I Address Size Stack Size I Times | Cycle I Ext mem | IO area | Int mem

|

- G¥Hew¥Sample¥Sample.at
Power(h_Reset PG
_IMIT JOLIR

H0000300

HOooo1 2.
HO0001 614
HO0001503
HO00013C8
H0o0001 222
HODOO3EBD
HO0002DAC
HO000116C
HO00010C A
HO0000348
HOO000344
HO000082C

HO000002G

HoOooooss
HO000002G
HO000003C
HO0000040
HO000007 &
HO0000030
HO00000DG
H00000004
HO000005A
HO0000004
HO0000004
HO0000018

H00000000
HOO00000C

H00000004
H'00000003
HO0000028
HO0000013
HO000000C
H0000000G
H'00000000
HO0000MG
H00000000
HO0000000
H'00000000

0
0
i

Cooooooooooo

coocoocooooooool

il
1]

CooooooooooOo

1]
0

coocoocoooooooo

1]
0

coocoocoooooooo

AT st Tree

Figure 8.5: Tree Tab

8.6.3 Profile-Chart Window

The Profile-Chart window displays the relation of calls for a specific function. This window displays the specified
function in the middle, with the callers of the function on the left and the callees of the function on the right. The numbers
of times the function calls the called functions or is called by the calling functions are also displayed in this window.

art - _main -

I i

_main

Figure 8.6: Profile-Chart Window

8.7 Types and Purposes of Displayed Data

The profile function is able to acquire the following information:

* Address You can see the locations in memory to which the functions are allocated. Sorting the list of
functions and global variables in order of their
addresses allows the user to view the way the items are
allocated in the memory space.

* Size Sorting in order of size makes it easy to find small functions that are frequently

called. Setting such functionséise may reduce the overhead of function calls.

If you are using a microcomputer which incorporates a cache memory, more of the cache
memory will need to be updated when you execute larger functions. This information allows
you to check if those functions that may cause cache misses are frequently called.
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« Stack Size When there is deep nesting of function calls, pursue the route of the function calls and obtain
the total stack size for all of the functions on that route to estimate the amount of stack being
used.

e Times

Sorting by the number of calls or accesses makes it easy to identify the frequently called
functions and frequently accessed global variables.

e Others

Measurement of a variety of target-specific data is also available. For details, refer to the
simulator or emulator manual for the target platform that you are using.
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Creating Profile Information Files

To create a profile information file, select 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.

8.9

rofile Information Files 2lx]
Profile Information files Close |
Program Fileg | Profile Information files =

Sample C¥Hew¥Sample¥Sample pro
Save All |
Browee. |

1] | i

Figure 8.7: Save Profile Information Files Dialog Box

Notes

The number of executed cycles for 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.

The names of the corresponding functions may not be displayed when the profile information on a load module
with no debug information is measured.

The stack information file (extensionSNI”) must be in the same directory as the load module file (extension:
“.ABS").

It is not possible to store the results of measurement.

It is not possible to store the results of measurement.
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Appendix A - 1/O File Format

HEW formats the 10 window based on information it finds in an 1/0 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 1/0 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.

Al 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 1/0
register.

The 'BaseAddress' definition is for devices where the location of 1/O registers moves in the address space depending on
the CPU mode. In this case, the 'BaseAddress' value is the base address of the 1/O registers in one specific mode and thi
addresses used in the register definitions are the address locations of the registers in the same mode. When the 1/O regi:
file is actually used, the 'BaseAddress' value is subtracted from the defined register address and the resultant offset adde
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 I/O
area address range moves about on the CPU in different modes. In this case, if a register is defined as
absolute the base address offset calculation is not performed and the specified address is used directly.

5. <format> Format for register output. Valid values are H for Hexadecimal, D for decimal, and B for
binary.

6. <bitfields> section defining the bits within the register.

Bitfield sections define the bits within a register each entry is of the type bit<no>=<name>.
1. <no>is the bit number.
2. <name> is a symbolic name of the bit.

Comment lines are allowed and must start with a ;" character.
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Example :
SLomment - SH7034 Farily 110 Regizter Definitions File

r [Modules]

Bazefddrezz=0

Maoculel =Power_Down_Mode_Registers
Modules Module2=DMA_Channel_Cornrmen
—  Meodulei=DMA_0_Short_Address_Mode

Maduled2=Buz_Controller
Moduled3=System
| Moduledd=Interrupt_Controller

[DMA_Channel Comimaen]
reg0=regDMAWER
leduke regl =regDMATCH
Definition rea2=regDMABCRHAZAM
reg3=regDMABCRLASAM
regd =regDMABCRHFAM
regs=regDMABCRLFAM
dep=regM3TPCRHT 0

Register ‘
Bit
YWalug
[reqDMAWER]
id=DMAWER Sdfif 00 B A H drmawer_bitfields
Register name
Address | ‘ ‘
Size
Absclute address flag
Format
Bitfields

[dmawer_hitfieks]

Bitfiekls :

Definiticn | DRO=WEQA
bit1=WEIB
bit2=WE1A
bit3=WE1E
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Appendix B - 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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