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Notice

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

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

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

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

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

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

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

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

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

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

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

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

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




How to Use This Manual

This manual describes the role of the CubeSuite integrated development environment for developing applications

and systems for 78K0 microcontrollers, 78KOR microcontrollers and V850 microcontrollers, and provides an outline

of its features.

CubeSuite is an integrated development environment (IDE) for 78K0 microcontrollers, 78KOR microcontrollers and

V850 microcontrollers, integrating the necessary tools for the development phase of software (e.g. design,

implementation, and debugging) into a single platform.
By providing an integrated environment, it is possible to perform all development using just this product, without
the need to use many different tools separately.

Readers

Purpose

Organization

How to Read This Manual

Conventions

This manual is intended for users who wish to understand the functions of the
CubeSuite and design software and hardware application systems.

This manual is intended to give users an understanding of the functions of the
Cubesuite to use for reference in developing the hardware or software of systems using
these devices.

This manual can be broadly divided into the following units.

CHAPTER 1 GENERAL

CHAPTER 2 FUNCTIONS
APPENDIX A WINDOW REFERENCE
APPENDIX B INDEX

It is assumed that the readers of this manual have general knowledge of electricity, logic
circuits, and microcontrollers.

Data significance: Higher digits on the left and lower digits on the right
Active low representation: XXX (overscore over pin or signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention

Remark: Supplementary information

Numeric representation:  Decimal ... XXXX
Hexadecimal ... OXXXXX
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CHAPTER 1 GENERAL

This chapter gives an overview of the analyze tool (Program Analyzer).

1.1  Summary

The analyze tool is a component provided by CubeSuite. It supports the analysis of the behavior of programs devel-
oped for the 78K0 microcontroller, 78KOR microcontroller and V850 microcontroller.

1.1.1 What is analyzed

The analyze tool only analyzes C source files (including header files) in a project being set to the active project in the
Project Tree panel.

Consequently, assembler source files are not analyzed. Note, however, that symbols defined in assembler source files
that are referenced from C source files are analyzed.

Cautions 1.  The analyze tool cannot be used in the debug-dedicated project (see "CubeSuite Start").
2. [CA850]
Files in K&R format are not analyzed.

Remark Itis possible to forcibly display the function/variable information for C source files and header files in a
project other than the active project by importing information files (Function list file (*.csfl)/Variable list file
(*.csvl)) (see "2.10 Import or Export Information File" for details).

1.1.2 Types of analysis information

The analyze tool acquires, analyzes, and displays the following two types of information.

(1) Static analysis information
This is the function information/variable information that can be displayed when a build has completed without any
compiler or assembler errors.
This is the result of acquiring and analyzing the load module and cross reference information generated by the
build tool.

Caution [CX]
When "-Xno_cube_suite_inf" option is specified, the cross reference information is not gener-
ated. Accordingly, no analysis information is displayed on the panels provided by this tool
(exclude the [Variable Value Changing Chart] tab of the Analysis Chart panel).

Remark [CA78KO0][CA78KOR][CA850]
In order to acquire static analysis information, you must configure your build tool to generate cross ref-
erence information when performing the build.
The analyze tool does, however, provide a property to force the build tool to generate cross reference
information (the [Compulsorily output cross reference file] property in the [General] category on the
[Settings] tab of the Property panel).
This property is enabled by default ([Yes]), so as long as you do not change this setting, it is possible to
generate cross reference information regardless of the build tool's configuration (note that if this prop-
erty is changed to [No], the setting in the build tool will take precedence).

R20UT0265EJ0100 Rev.1.00 RENESAS Page 9 of 129
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(2) Dynamic analysis information
This is the function information/variable information that can be displayed when program execution is stopped.
This is the result of acquiring and analyzing the trace, coverage results, or real-time RAM monitoring acquired from
the debug tool via program execution.
Consequently, the debug tool's trace functions, coverage functions, or RRM functions must be enabled (see "1.1.3
Setting of the debug tool") in order to acquire dynamic analysis information.
Note that the debug tool’'s function required in order to acquire the information differs depending on an item of
dynamic analysis information. Furthermore, items of dynamic analysis information that can be acquired differ
depending on the debug tool used because functions supported differ depending on the debug tool. See the sec-
tion explaining the corresponding panel for details on the relationship between the item and the debug tool's func-
tion required.

Caution  When the analysis tool for "RX series" (i.e. "AZ series (AZ78K0OR/AZ850/AZ850V4)", etc.) is used,
the dynamic analysis information cannot be acquired.

1.1.3 Setting of the debug tool

The debug tool settings necessary for the analyze tool to acquire Dynamic analysis information are as follows.
You can make the setting on the [Debug Tool Settings] tab of the debug tool to use.

(1) Trace function
(2) Coverage function

(3) RRM function

(1) Trace function

Debug Tool Setting of [Debug tool] Tab in Property Panel of Debug Tool
IECUBE 78K0 None (always enabled)Note 1
78KOR
V850E1 [Function information] (Function List panel/Call Graph panel)
V850ES The following setting is only necessary if [Trace] is specified for the [Use for trace data]

property in the [Trace] categoryNot 2,

[Trace] category
[Select trace data] property >> Specify one of the following
- [Branch PC]
- [All PC]
- [Branch PC + Access Data]
- [All PC + Access Data]
- [Branch PC + Access PC + Access Data]

[Variable information] (Variable List panel/Analysis Chart panel (Trace data analysis))
[Trace] category

[Use for trace data] property >> [Trace]

[Select trace data] property >> Specify one of the following

- [Access Data]

- [Branch PC + Access Data]

- [All PC + Access Data]

- [Access PC + Access Data]

- [Branch PC + Access PC + Access Data]

R20UT0265EJ0100 Rev.1.00 RENESAS Page 10 of 129
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Debug Tool Setting of [Debug tool] Tab in Property Panel of Debug Tool

IECUBE2 V850E2M [Function information] (Function List panel/Call Graph panel)

Single-core | The following setting is only necessary if [Trace] is specified for the [Use for trace datal]

property in the [Trace] categoryNote 3,

[Trace] category
[Select trace data] property >> Specify one of the following
- [Branch PC]
- [Branch PC + Access Data]
- [Branch PC + Access PC + Access Data]

[Variable information] (Variable List panel/Analysis Chart panel (Trace data analysis))
[Trace] category

[Use for trace data] property >> [Trace]

[Select trace data] property >> Specify one of the following

- [Branch PC + Access Data]

- [Branch PC + Access PC + Access Data]

V850E2M Not supported

Multi-core

MINICUBE Not supported

MINICUBE2 Not supported

E1l Not supported

Simulator 78K0 [Trace] category
78KOR [Use trace function] property >> [Yes]
V850

Notes 1. [IECUBE [78K0]]

Execution time of functions and graphs via the Trace data analysis cannot be displayed because the
trace time tag function is not supported.

2. [IECUBE [V850]]
Some of the trace functions, RRM functions and coverage functions are mutually exclusive. For this
reason, it is necessary to specify the function to take precedence in the [Use for trace data] property of
the [Trace] category. When doing so, if this property is set to other than [Trace] ([RRM] or [Coverage]),
the trace functions necessary to acquire dynamic analysis information will still be enabled.

3. [IECUBEZ?]
Some of the trace functions, timer functions and coverage functions are mutually exclusive. For this
reason, it is necessary to specify the function to take precedence in the [Use for trace data] property of
the [Trace] category. When doing so, if this property is set to other than [Trace] ([Timer] or [Coverage]),
the trace functions necessary to acquire dynamic analysis information will still be enabled.

(2) Coverage function

Debug Tool Setting of [Debug tool] Tab in Property Panel of Debug Tool
IECUBE 78K0 None (always enabled)
78KOR
V850E1 [Trace] category
V850ES [Use for trace data] property >> [Coverage]
Note that only the code coverage (Function List panel) is supported. The coverage function
cannot be enabled when the coverage board is not mounted on IECUBE used.

R20UT0265EJ0100 Rev.1.00 RENESAS Page 11 of 129
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Debug Tool Setting of [Debug tool] Tab in Property Panel of Debug Tool

IECUBE2 V850E2M [Trace] category

Single-core [Use for trace data] property >> [Coverage]

Note that only the code coverage (Function List panel) is supported.

V850E2M Not supported

Multi-core
MINICUBE Not supported
MINICUBE2 Not supported
E1l Not supported
Simulator 78K0 [Coverage] category

78KOR [Use coverage function] property >> [Yes]

V850

(3) RRM function

Debug Tool

Setting of [Debug tool] Tab in Property Panel of Debug Tool

IECUBE

78K0
78KOR

[Access Memory While Running] category
[Access by stopping execution] property >> [Yes]
[Update display during the execution] property >> [Yes]

[Display update interval[ms]] property >> Valid number

V850E1
V850ES

[Trace] category
[Use for trace data] property >> [RRM]

[Access Memory While Running] category
[Access by stopping execution] property >> [Yes]
[Update display during the execution] property >> [Yes]
[Display update interval[ms]] property >> Valid number

[Set update display during the execution automatically] property >> [Yes]

IECUBE2

V850E2M
Single-core

[Access Memory While Running] category
[Access by stopping execution] property >> [Yes]
[Update display during the execution] property >> [Yes]

[Display update interval[ms]] property >> Valid number

V850E2M
Multi-core

Not supported

MINICUBE

V850

[Access Memory While Running] category
[Access by stopping execution] property >> [Yes]
[Update display during the execution] property >> [Yes]

[Display update interval[ms]] property >> Valid number

MINICUBE2

78K0

[Access Memory While Running] category
[Access by stopping execution] property >> [Yes]
[Update display during the execution] property >> [Yes]
[Display update interval[ms]] property >> Valid number

[Set update display during the execution automatically] property >> [Yes]

78KOR
V850

[Access Memory While Running] category
[Access by stopping execution] property >> [Yes]
[Update display during the execution] property >> [Yes]

[Display update interval[ms]] property >> Valid number

R20UT0265EJ0100 Rev.1.00
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Debug Tool Setting of [Debug tool] Tab in Property Panel of Debug Tool
El [Access Memory While Running] category
[Access by stopping execution] property >> [Yes]
[Update display during the execution] property >> [Yes]
[Display update interval[ms]] property >> Valid number
Simulator 78K0 [Access Memory While Running] category
78KOR [Update display during the execution] property >> [Yes]
V850 [Display update interval[ms]] property >> Valid number

R20UT0265EJ0100 Rev.1.00
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1.2 Features

The features of the analyze tool are shown below.

- Displaying function information

The following information about functions is displayed:
Static analysis information (e.g. function name, file name, attribute, return type, etc.) and Dynamic analysis infor-
mation (e.g. reference count, execution count, execution time, code coverage, etc.).

Function List 3]
B[] ® | B &S FS | nit of Time~
Function Mam w4 File Name <748 Attribute w748 Return Tvpe ¥& Areuments TH A
[ =s AL It (L adc : fy)
. 8D _Read CGado - unzigned short unzigned short * buffer
. B0 _Start GG ade - void void )
. 8D _Stop CGade - vaoid vaoid
. MD_INTAD CG_ad_u=erc - woid woid
. TMPO_Start CG_timerc - void void
. TMP1_Start CG_timerc - void void
. ad receive (Mo Definitiond - - -
. funcl CG_maine - void void
. funcla CG_maine - woid woid
. func2 CG_maine - woid woid
. funcZa CG_mainc - void void w
< | >
— —

- Displaying variable information

The following information about variables is displayed:
Static analysis information (e.g. variable name, file name, attribute, type, etc.) and Dynamic analysis information
(e.g. read count, write count, data coverage, etc.).

Variable List (%)
AR ® & EE
“Variable Mame 74 File Mame <74 Attribute 748 Twpe T4 Members W Addresz TR
3
« £_ad_finizh CiG_maine - unziened char - 0x03fth114
v Ecount_10ms CiG_maine - unzigned int - 0:03fh110
v Ecount_Tms ClGE_maing - unzigned int - Ox03tfb1 0c
v £ flag_detect CG_maine - unzigned short - Ox03tfb118
W _oramp ClGizvsteminite - - - -
*Total® CG_maing - - - -
*Total* GG svsteminite - - -
< | >
—_— —
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- Displaying the call graph

A tree-structured chart (call graph) indicating calling relationships between functions in the program is displayed.

Gall Graph
— ) AAP@r ¥
A
main_zubl
mainc (166
<ztaticr
s

- Linked operation with debug tool

The following operations can be performed on the debug tool from the various panels of the analyze tool (Function

List panel/Variable List panel).
- Jump to the location in the source text where the specified function or variable is defined
- Set a break event at the specified function or variable
- Register a watch expression for the specified variable

- View list of locations referencing function/variable
You can find and display a list of locations referencing a function/variable.

Btart of finding all references,|

Target: =subll,J

Cefinition: sub01.c(9): int SNEONint arz_a. int arg_ b, int arg_c)d

Reference{Execut jon Count 000 sub01.hi3): int SWEONCTAt. int, int):d

Reference(Execut jon Count 072 main.c(38): int diint. int, int):J

ReferencelExecut ion Count 0): main.c(dd): ——result = SWEIEN local &, local_b, local _c);.l

& list of the functions which are being called by function =ub01:J

sub01_subll,d

& list of the wvarisbles doing a reference (read / write) by function sub01:J
zlobal _a,l

End of finding all references.

[EOF]

Feference(Execut ion Count 002 main.c(129): —————sresult = SNENN(zlobal s, global b, zlobal c);

|2

[\ Al Messages ,{ Program Analyzer 4 Find References /| Debug Tool ,{ Build Tool ,"
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- Graph analysis information
- Alline chart indicating changes in variable values is displayed.

Analysis Chartl

B[R] % &)
| ¥ ¥
800
1)
27a0%,
3760 9
3740
3720
2700
2680
2660
2640
26207 F-¥za, "
. agtins25H o ysaams s e T
W< | v
\ ¥ariable ¥alue Changing Chart r,{ Execution Tirme(Percentage) Chart / -

- A pie chart indicating function execution time ratios is displayed.

Analyzsis Chartl

Kl mair [21.55%)]

*zub03 [9.36%)]

- "'\_\
sub03_subl1 [B07%] < “zub02 [9.04%]
sub02_sub01 [3.07%] *ub01 [3.69%]

l variable Walue Changing Chart ), |Execution TimeiPercentage) Chart : /
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CHAPTER 2 FUNCTIONS

This chapter describes the main features and operating procedures of the analyze tool.

21

Overview

The analysis information acquired by the analyze tool is displayed on the following panels:

Table 2-1. Panels Displaying Analysis Information

Panel Description
Function List panel Displays the function information.
Variable List panel Displays the variable information.
Call Graph panel Displays calling relationships between functions (call graph).

Analysis Chart panel Displays charts of the function information and the variable information.

[Variable Value Changing Chart] tab Displays changes in variable values (line chart).

[Execution Time(Percentage) Chart] tab | Displays function execution time ratios (pie chart)

By validating this analysis information, it is possible to search for unused functions and variables, and processing that
is creating bottlenecks, allocate memory effectively to reduce code size, and the like.
The basic operation sequence of the analyze tool is as follows:

1)

)

®)

(4)

Start CubeSuite
Launch CubeSuite from the [Start] menu of windows®.

Remark For details on "Start CubeSuite", see "CubeSuite Start".

Set a project
Create a new project, or load an existing one.

Remark For details on "Set a project”, see "CubeSuite Start".

Create a load module
Create a load module by running a build after setting of the active project and the build tool to be used.

Remarks 1. For details on "Create a load module”, see "CubeSuite Build" of the compiler to use.
2. If the build completes without compiler or assembler errors, then at this point the Static analysis
information can be displayed in the Function List panel/Variable List panel/Call Graph panel.

Execute downloading
Download the load module created in steps (3) to the debug tool after configuring the operational environment of

the debug tool.

Remark For details on "Execute downloading", see "CubeSuite Debug" of the microcontroller to use.

R20UT0265EJ0100 Rev.1.00 RENESAS Page 17 of 129
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(5) Execute programs
Execute the program on the debug tool.

Remarks 1.  For details on "Execute programs”, see "CubeSuite Debug" of the microcontroller to use.
2. When program execution is stopped, Dynamic analysis information can be displayed on the vari-
ous panels. Note that it is necessary to enable the various functions of the debug tool (see "1.1.3
Setting of the debug tool") in order to acquire the Dynamic analysis information.

(6) Display Function Information
Display the Function List panel in order to validate the acquired function information.
The Function List panel can be operated as follows, in accordance with the purpose.
Note that if the program is modified during debugging, the operation is repeated via (3), above.

(@) Customize Display Method
Change the display method (e.g. set which columns to display and the sorting order) on the panels.

(b) Jump to Defined Location
Jump to the location of source text where the function on the panel has been defined.

(c) Set a breakpoint to a function
Set a breakpoint to the function on the panel.

(d) Display List of Referencing Location
Find and display a list of locations referencing the function on the panel.

Remark It is also possible to display the function information defined in other than the active project.
For detailed instructions on displaying function information, see "2.10 Import or Export Information
File".

(7) Display Variable Information
Display the Variable List panel in order to validate the acquired variable information.
The Variable List panel can be operated as follows, in accordance with the purpose.
Note that if the program is modified during debugging, the operation is repeated via (3), above.

(@) Customize Display Method
Change the display method (e.g. set which columns to display and the sorting order) on the panels.

(b) Jump to Defined Location
Jump to the location of source text where the function on the panel has been defined.

(c) Set abreak event to avariable
Set a break event with access condition to the variable on the panel.

(d) Register Watch-Expressions
Register variables to the Watch panel (Watvh1l) as watch-expressions.

(e) Display List of Referencing Location
Find and display a list of locations referencing the variable on the panel.

R20UT0265EJ0100 Rev.1.00 RENESAS Page 18 of 129
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(8)

9)

Remark Itis also possible to display the function information defined in other than the active project.

For detailed instructions on displaying function information, see "2.10 Import or Export Information

File".

Display Calling Relationships between Functions (Call Graph)
Display the Call Graph panel in order to validate the relationship between functions.
The Call Graph panel can be operated as follows, in accordance with the purpose.

(@ Jump to Defined Location
Jump to the location of source text where the function on the call graph has been defined.

(b) Search for afunction
Search for an arbitrary function existing in the call graph.

Display Analysis Information in Chart
Display acquired function information/variable information in a chart.

Note that if the program is modified during debugging, the operation is repeated via (3), above.

(@) Graph transitions in variable values
Display the relationship of variable/register values to time in a line chart.

(b) Chart the function execution time ratios
Display a pie chart of the function execution time ratios.

(10)Save Analysis Information

Save the acquired analysis information to a file.

(11) Save the project file

Save the setting information of the project to the project file.

Remark For details on "Save the project file", see "CubeSuite Start".
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2.2  Display Function Information

Display the function information (function name, file name, attribute, reference count, execution count, etc.) in the pro-
gram.

The function information is displayed on the following Function List panel, which is opened by clicking the button
on the Main window’s toolbar.

Click the button on this panel's toolbar to display the latest information that can currently be displayed (see "1.1.2
Types of analysis information”).

See the Function List panel for details on each of the function information items displayed.

Figure 2-1. Display the Function Information (Function List Panel)
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Remarks 1.  The display contents are updated each time program execution is stopped.

Note, however, that if the [Refresh at program stop] property in the [General] category on the [Settings]
tab of the Property panel is set to other than [Yes] (default), the information will be updated in
accordance with the setting on the Property panel.

2. The value of the information that has been changed because of the execution of a program is shown
highlighted (the color depends on the configuration in the [General - Font and Color] category of the
Option dialog box). To reset the highlighting, click the button on the toolbar.

3. The current row mark ( # ) indicates the current row.

The following operations can be performed on the function with the current row mark.
- Jump to Defined Location
- Set Break Events
- Display List of Referencing Location

4. Information for functions defined outside the active project, and which are never referenced from the
active project, is ordinary not displayed in the Function List panel.

For detailed instructions on displaying function information in this case, see "2.10 Import or Export
Information File".
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2.3 Display Variable Information

Display the variable information (variable name, file name, attribute, type, read count, write count, data coverage, etc.)
in the program.

The variable information is displayed on the following Variable List panel, which is opened by clicking the button
on the Main window’s toolbar.

Click the button on this panel's toolbar to display the latest information that can currently be displayed (see "1.1.2
Types of analysis information”).

See the Variable List panel for details on each of the variable information items displayed.

Figure 2-2. Display the Variable Information (Variable List Panel)
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Remarks 1.  The display contents are updated each time program execution is stopped.
Note, however, that if the [Refresh at program stop] property in the [General] category on the [Settings]
tab of the Property panel is set to other than [Yes] (default), the information will be updated in
accordance with the setting on the Property panel.

2. The value of the information that has been changed because of the execution of a program is shown
highlighted (the color depends on the configuration in the [General - Font and Color] category of the
Option dialog box). To reset the highlighting, click the button on the toolbar.

3. The current row mark ( ¥ ) indicates the current row.

The following operations can be performed on the function with the current row mark.
- Jump to Defined Location
- Set Break Events
- Display List of Referencing Location

4. Information for functions defined outside the active project, and which are never referenced from the
active project, is ordinary not displayed in the Variable List panel.

For detailed instructions on displaying function information in this case, see "2.10 Import or Export

Information File".
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2.4  Display Calling Relationships between Functions (Call Graph)

You can display a tree-structured chart (call graph) that represents calling relationships between functions in the pro-
gram based on the acquired function information.

The call graph is displayed on the following Call Graph panel, which is opened by clicking the button on the Main
window’s toolbar.

Click the button on this panel's toolbar to display the latest information that can currently be displayed (see "1.1.2
Types of analysis information”).

See the Call Graph panel for details on the call graph displayed.

Cautions 1.  Ifthe debug tool to use does not support the Trace function, or if the debug tool's trace function
is not enabled, then the Dynamic analysis information (an execution count) in the call graph
cannot be displayed.

2. If aclean is executed in the build tool, the call graph currently being displayed will be erased.

Figure 2-3. Display Calling Relations hips between Functions (Call Graph Panel)
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The following operations can be performed on the call graph displayed.

(1) Change a parent function
By default, the first function to appear named "main" or containing the word "main” is considered to be the parent
function, and that function is placed on the left edge of the call graph.
Select a function from the drop-down list of the [Parent Function Name] combo box to change the parent function

to be displayed in call graph.

Remark [V850E2M]
If the selected microcontroller version supports multi-core, you can select "PEn" in the [Parent Function
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@)

®)

(4)

Name] combo box. In this case, the call graph will only be displayed for the functions executed in the
selected PEnN.

Jump to defined location
By double-clicking on a function box in the call graph, you can jump to the location of the source text where the
function is defined (see "2.6 Jump to Defined Location").

Pop-up display of the function information
When the mouse cursor is hovered over a function box in the call graph, information about that function appears in

a pop-up (see "(c) Pop-up display" for details on the display format).

Caution This function cannot be used when scrolling of the call graph is being allowed by using the
button on the display setting area in the Call Graph panel.

Figure 2-4. Pop-up Display of Function Information
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Search for a function

You can search for an arbitrary function existing in the call graph.

To do this, click the button on the Call Graph panel's toolbar to open the Call Graph Search dialog box.
In this dialog box, follow the steps below.

Figure 2-5. Search for Functions (Call Graph Dialog Box)
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@)

(b)

(©)

(d)

Specify [Function Name]

Specify a function name to search.

You can either type character strings directly into the text box, or select one from the input history via the drop-
down list (up to 10 items).

Next, to specify conditions for the specified character strings, select the desired conditions in the [Condition]
combo box ([contains] is selected by default).

Searches are case-insensitive if the [Case-sensitive] check box is selected.

Remark You can also specify the function name with any one of the following methods.
- Drag and drop an arbitrary function row of the Function List panel to this dialog box.
- Drag and drop an arbitrary character strings to this combo box.

Specify [Parent Count]

If required as a search parameter, you can specify the number of parent functions to search.

You can either type a value directly into the text box (settable range: 0 to 65535), or select one from the input
history via the drop-down list (up to 10 items).

Next, to specify conditions for the specified value, select the desired conditions in the [Condition] combo box
([equals] is selected by default).

Specify [Child Count]

If required as a search parameter, you can specify the number of child functions to search.

You can either type a value directly into the text box (settable range: 0 to 65535), or select one from the input
history via the drop-down list (up to 10 items).

Next, to specify conditions for the specified value, select the desired conditions in the [Condition] combo box
([equals] is selected by default).

Click the [Search Backward]/[Search Forward] button

When the [Search Backward] button is clicked, the search uses the specified conditions, starting from the func-
tion name at the bottom of the call graph, and proceeding upward. The corresponding function box is high-
lighted.

When the [Search Forward] button is clicked, the search uses the specified conditions, starting from the func-
tion name at the top of the call graph, and proceeding downward. The corresponding function box is high-
lighted.

If a function has been specified in the [Target Function Name] combo box on the Call Graph panel, then the
search starts from the corresponding function, moving upward/downward.

Figure 2-6. Location Where a Function Has been Found

main

main.c &7 Mark indicating found location

circular_referencell
mainc 343

Remarks 1.  The display contents are updated each time program execution is stopped.

Note, however, that if the [Refresh at program stop] property in the [General] category on the [Settings]

R20UT0265EJ0100 Rev.1.00 RENESAS Page 24 of 129
Sep 01, 2010



CubeSuite Ver.1.40 CHAPTER 2 FUNCTIONS

tab of the Property panel is set to other than [Yes] (default), the information will be updated in accor-
dance with the setting on the Property panel.

2. Afunction whose source file does not exist in the project can be displayed in the call graph if the
[Display the function without definition at Call Graph panel] property in the [General] category on the
[Settings] tab of the Property panel is set to [Yes].
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2.5 Customize Display Method

The following operations will enable you to customize the displaying of items (columns) and the analysis information on

the Function List panel/Variable List panel.
All operations refer to the header area of each panel (the area where the column labels are displayed).

- Set the columns to display

- Change the order of the columns to display
- Lock the specific column to display

- Sort the analysis information

- Filter the analysis information

Remark Inthe Column Chooser dialog box, click the [Default] button to return all the customizations you have per-
formed via the operations above to the default values.

251 Set the columns to display

You can show or hide any of the items (columns) displayed on the Function List panel/Variable List panel.

(1) Restricting the columns displayed
(2) Adding columns to display

(1) Restricting the columns displayed
There are two ways to perform this operation, as shown below.

(@) Performing the operation from the panel
Use the mouse to drag and drop the items to hide off of the panel.

Figure 2-7. Restricting the Columns Displayed (Operation from the Panel)
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(b) Performing the operation from the Column Chooser dialog box
On the left edge of the panel's header area, click the button to open the Column Chooser dialog box, and
then clear the check boxes of the names of the items to hide.
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Figure 2-8. Restricting the Columns Displayed (Operation from the Column Chooser Dialog Box)
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(2) Adding columns to display

On the left edge of the panel's header area, click the button to open the Column Chooser dialog box, and then
select the check boxes of the names of the columns to display, or drag and drop them directly from the dialog box

to the information display area on the panel using the mouse.

Figure 2-9. Adding Columns to Display (Clearing Check Boxes in the Column Chooser Dialog Box)
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25.2 Change the order of the columns to display

You can change the display order of the items (columns) displayed on the Function List panel/Variable List panel. There
are two ways to perform this operation, as shown below.
There are two ways to perform this operation, as shown below.

(1) Performing the operation from the panel
(2) Performing the operation from the Column Chooser dialog box

(1) Performing the operation from the panel
Use the mouse to drag and drop the column name to move directly to an arbitrary column (header area).

Figure 2-11. Change the Order of the Displayed Items (Operation from the Panel)
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(2) Performing the operation from the Column Chooser dialog box
On the left edge of the panel's header area, click the button to open the Column Chooser dialog box, and then
drag and drop the column names to move directly to the desired column (header area) on the panel using the
mouse.

Figure 2-12. Change the Order of the Displayed Items (Operation from the Column Chooser Dialog Box)
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253 Lock the specific column to display
You can set specified items (columns) to always be displayed on the Function List panel/Variable List panel, even if the

screen display is scrolled.
To do this, use the mouse to click the lock display icons (4= / &) of the desired column name (clicking repeatedly tog-

gles the item display between locked and unlocked).
Columns configured for locked display are locked at the leftmost column, so they will not be scrolled even if the user

scrolls horizontally.
The meanings of the lock display icons are as follows:

Table 2-2. Lock Display Icons

Icon Description

Indicates that the display is not locked (default).

n Indicates that the display is locked.

Remarks 1.  You can also lock the display of a column by dragging and dropping it between two items with locked
displays, or to the rightmost column.
2. You can also unlock the display of a locked item by dragging and dropping it between two items with

unlocked displays.

254 Sort the analysis information
You can sort the information values on the Function List panel/Variable List panel by column, and in ascending or

descending order.
To do this, use the mouse to click the desired column name (clicking repeatedly toggles the sort order between ascend-

ing and descending).
If the items to sort are numbers (decimal or hexadecimal), then the information is sorted by numerical value. For other

types of data (e.g. strings), the information is sorted by character code.
The following mark appears by the column name of the column that the information is sorted on:

Table 2-3. Marks that Indicate Sorted Display

Mark Description

£y Indicates that the information is being sorted in ascending order.

Click again with the mouse to sort in descending order.

N Indicates that the information is being sorted in descending order.

Click again with the mouse to sort in ascending order.

Remark  Click while holding down the [Shift] key to sort on multiple columns.

255 Filter the analysis information

You can set filters for displaying information on the Function List panel/Variable List panel.
The following types of filters are available.

(1) Filtering via custom settings for each column
(2) Filtering results linked to panel

Caution The Filtering via custom settings for each column and the Filtering results linked to panel are mutu-
ally exclusive functions. For this reason, the two filtering functions described here cannot be
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enabled simultaneously (when one of the filters is active, setting the other filter will disable the first
one).

(1) Filtering via custom settings for each column
Configure a custom filter for each column, and display the acquired information.

To do this, click on the filter icon (=7 / ) of the target column name, then select the following menu item.

Table 2-4. Filter Display Settings

Item Description

(All) Does not set filter (resets filter display).

Displays all information.

(Custom) Opens the Filter Settings dialog box to set detailed filtering conditions.

Only information matching the conditions specified in this dialog will be displayed.

(Blanks) Displays empty ("-") fields.
(NonBlanks) Does not display empty ("-") fields.
Information list All acquired information is displayed in a list as strings.

Only values matching the string selected from the list are displayed.

Select [(Custom)] to open the Filter Settings dialog box. Use this dialog box to set up to two condition groups. Both
conditions can be linked into a single filtering condition via the logical operator buttons (JAND] / [OR]).
Use the top condition-specification area if you only wish to specify one filtering condition.

Figure 2-13. Filtering via Custom Settings for Each Column (Filter Settings Dialog Box)
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The meanings of the filter icons are as follows:

Table 2-5. Filter Icons

Icon Description

k'l Indicates that no filtering is taking place (default).

T Indicates that the information is being filtered.

Remark If "(2) Filtering results linked to panel" is configured while the information is being filtered via this oper-
ation, all custom filter displays that have been taking place will be reset.
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(2) Filtering results linked to panel

@)

(b)

(a) Linking with the Project Tree panel
(b) Linking with the Editor panel
(c) Linking with the Debug Manager panel [V850E2M]

Linking with the Project Tree panel

Only display values for functions/variables in a file/category selected in the Project Tree panel.

To do this, click the button on the Function List panel/Variable List panel toolbar to enable this filtering
function, then from the Project Tree panel, select the desired file(s)/category(s). Click this button again to dis-

able this function.
The relationship between the selections in the Project Tree panel and the filtered functions/variables is as fol-

lows:

Table 2-6. Filtering Linked to the Project Tree panel

Selection Display

Single file in active project Functions/variables defined in single file

Multiple files in active project Functions/variables defined in multiple files

Single category in active project Functions/variables defined in single category

Multiple categories in active project Functions/variables defined in multiple categories

Combination of files and categories in Functions/variables defined in the selected files and categories
active project

Other than the above All functions/variables defined in files included in the active project

Caution Assembler source files cannot be analyzed.

Remarks 1.  If a header file is selected, then functions/variables defined in that header file are displayed.
2. If"(1) Filtering via custom settings for each column" is configured while the information is
being filtered via this operation, linking displays that have been taking place will be reset.
3. This filtering function can be used together with "(b) Linking with the Editor panel"/*(c) Link-
ing with the Debug Manager panel [V850E2M]".

Linking with the Editor panel

Only display information for functions/variables starting with the word at the caret position in the Editor panel.
To do this, click the button on the Function List panel/Variable List panel toolbar to enable this filtering
function, then move the caret to the desired function/variable name in the Editor panel. Click this button again
to disable this function.

Note, however, that if there is no word at the caret position (e.qg. if it is at a space or tab character), then the dis-
play will not be filtered linked to the Editor panel.

Remarks 1.  If"(1) Filtering via custom settings for each column" is configured while the information is
being filtered via this operation, linking displays that have been taking place will be reset.
2. This filtering function can be used together with "(a) Linking with the Project Tree panel"/"(c)
Linking with the Debug Manager panel [V850E2M]".
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(c) Linking with the Debug Manager panel [V850E2M]
Only display information for functions/variables in the Common area and PE selected in the Debug Manager
panel.
To do this, click the button on the Function List panel/Variable List panel toolbar to enable this filtering
function. Click this button again to disable this function.
Note, however, that if the selected microcontroller version does not support multi-core, then this function will
be invalid.

Remarks 1.  If"(1) Filtering via custom settings for each column" is configured while the information is
being filtered via this operation, linking displays that have been taking place will be reset.
2. This filtering function can be used together with "(a) Linking with the Project Tree panel"/"(b)
Linking with the Editor panel".
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2.6 Jump to Defined Location

You can jump to the location of the source text where the function/variable on the Function List panel/Variable List
panel/Call Graph panel is defined.

To do this, double-click on the desired function/variable in the Function List panel/Variable List panel, in the same way,
double-click on the desired function box in the Call Graph panel.

When the jump is executed, the source file in which the target function/variable is defined opens in the Editor panel,
and the caret moves to the line where it is defined.

Cautions 1.  In the Call Graph panel, when the scroll function is allowed by clicking the button on the
display setting area, this function cannot be used. In this case, select [Jump to Source] from
the context menu after selecting the target function with the [Target Function Name] combo
box.

2. [CA850]
This jump function may not be performed correctly if "#pragma directive" (like examples below)
is described following "#include statement" in the source text.
In this case, move "#pragma directive" before the description of "#include statement”.

Examples 1.  #pragma task TASK_A
2. #pragma interrupt INTPO functionA

It is also possible to jump to the disassembly data/memory list corresponding to the starting address of the function/
variable by the following method (but this is only possible while connecting to the debug tool).

When the jump is executed, the disassembly data/memory list corresponding to the starting address of the target func-
tion/variable opens in the Disassemble panel (Disassemblel)/Memory panel (Memoryl), and the caret moves to the cor-

responding location.

- In the Function List panel/Variable List panel
Select the row in which the target function/variable is displayed (make sure that the current row mark ( k ) appears
to the left of the selected row), then from the context menu, select [Jump to Disassemble] or [Jump to Memory].

- In the Call Graph panel
Select the target function box (make sure that the target function name is displayed in the [Target Function Name]
combo box), then from the context menu, select [Jump to Disassemble] or [Jump to Memory].

2.7 Set Break Events

You can set a break event in the debug tool at a function/variable on the Function List panel/Variable List panel.

- Set a breakpoint to a function
- Set a break event to a variable

2.7.1 Set a breakpoint to a function

Set a breakpoint at the start of the function on the Function List panel (the first executable line in the function).

To do this, select the row in which the target function is displayed (make sure that the current row mark ( F ) appears to
the left of the selected row), then from the context menu, select [Set Break to Function].

A breakpoint set via this operation is managed in the Events panel as an event whose name is "Break at start of func-
tion".

Caution This operation is invalid while disconnecting from the debug tool.
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Remark If there is already a breakpoint set at the corresponding location, the behavior is as follows:
- If a breakpoint in a valid state is set: No effect
- If a breakpoint in an invalid state is set: Sets the breakpoint to a valid state

2.7.2 Set a break event to a variable

Set a break event with access condition to a variable on the Variable List panel.
To do this, select the row in which the target variable is displayed (make sure that the current row mark ( # ) appears to
the left of the selected row), then from the context menu, select one of the following and then press the [Enter] key.

- [Access Break] >> [Set Variable Read Break to]: Sets a break event with read access condition.
- [Access Break] >> [Set Variable Write Break to]: Sets a break event with write access condition.
- [Access Break] >> [Set Variable R/W Break to]:  Sets a break event with read/write access condition.

Note that at this time, you can specify the value in the text box in the context menu.

In this case, execution will only break if it is accessed with the specified value. If you press [Enter] key without entering
a value in the text box, then execution will break when the target variable is accessed, regardless of the value.

A break event set via this operation is managed in the Events panel as an event whose name is "Access break to vari-
able".

Figure 2-14. Example of Setting a Break Event on Variable

Variable List

After setting the variable "global_b" to the current row enter a

value in [Access Break] >> [Set Variable Write Break to] from the

context menu, then press the [Enter] key.
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Caution This operation is invalid while disconnecting from the debug tool.

Remark If there is already a breakpoint set at the corresponding location, the behavior is as follows:
- If a break event in a valid state is set: No effect
- If a break event in an invalid state is set:  Sets the break event to a valid state
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2.8 Register Watch-Expressions

You can register a variable on the Variable List panel as a watch-expression in the Watch panel (Watchl).
To do this, drag and drop the row of the target variable directly onto the Watch panel (Watch1l).

Cautions 1.  This operation is invalid while disconnecting from the debug tool.

2. This operation is invalid for the [*Total*] row.

Remark The name of the watch-expression registered in the Watch panel differs depending on the type of the target
variable, as follows:

- Global variable: "variable name"

- File-internal static variable: "file name#variable name"

- Static variable inside functions: "file name#function name#variable name"
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2.9 Display List of Referencing Location

You can find and display a list of locations referencing a function/variable on the Function List panel/Variable List panel.

To do this, select the row in which the target function/variable is displayed (multiple selections possible), then from the
context menu, select [Find All references].

The results of the search are output to the next Output panel's [Find References] tab.

Figure 2-15. Sample List of Locations Referencing a Function (Output Panel)

Ztart of finding all references,. ~
Target: subllJd

Definition: subll.c(9): int B (lnt arg_a, imt arg b, int arg u:LJ

Reference(Execut ion Count 0 © subl1. h{3): int EWEEN(int, int, int):

Reference({Execut ion Count 0): maln c{38): int SHEIENint. |nt, it J

Reference(Execut ion Count 0): main.c(38): ——result = (Iocal a, local_b, local el
5&ference(Executiun Court 0): main.ci123): —>4>resu|t = SN =lobal a, lobal b, zlobal c):

A& lizt of the functions which are being called by function sub01:J
subll_=sub1d

& |ist of the variables doing a reference (read / write) by function sub01:,J
zlobal_a,l

End of finding all references]

EOF]

I‘\‘ All Messages ,f Prograr Analyzer ,s Find References _,{: Debug Tool ,f Build Tool ,f -

The following information about the referencing locations is output to the list as the search results.
For details on the output format, see the section of the Output panel’s [Find References] tab.

- Performing the operation from the Function List panel
- Location where target function is defined
- List of locations referencing the target function
- List of functions called within the target function
- List of variables referenced (read/write) inside the target function

- Performing the operation from the Variable List panel
- Location where target variable is defined
- List of locations referencing the target variable

Caution Code in C source files that is referenced but is eliminated by the preprocessor during compilation
(e.g. via "#if" or "#ifdef" statements) is not output as referenced locations.

Remarks 1.  When the function name/variable name on this panel is double-clicked, the Editor panel appears and
the caret moves to the line where the function/variable is defined.
2. You can save the contents displayed on this panel to a text file (*.txt) by selecting [Save Output-Find
References As...] from the [File] menu.
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2.10 Import or Export Information File

Information for functions or variables defined outside the active project, and which are never referenced from the active
project, is ordinary not displayed in the Function List panel/Variable List panel.

In this case, it is possible to force this function information/variable information to be displayed by importing an informa-
tion file (Function list file (*.csfl)/Variable list file (*.csvl)).

The procedure for doing this is as follows:

Caution The objects of the import/export via the information file are limited to the following items on the
Function List panel/Variable List panel.

Function List panel [Function Name], [File Name], [File Path], [PE Information]Nme, [Attribute], [Return Type],
[Arguments Count], [Arguments], [Code Size[Bytes]], [Stack Size[Bytes]]

Variable List panel [Variable Name], [File Name], [Function Name], [File Path], [PE Information]Nme, [Attribute],
[Typel, [Members], [Size[Bytes]]

Note This item appears only when the selected microcontroller version supports multi-core.

(1) Generate (Export) information file
Generate an information file (Function list file (*.csfl)/Variable list file (*.csvl)) with the functions/variables needed to
be imported.
To do this, first make the project in which the target functions/variables are defined the active project, then display
the necessary information of the target functions/variables in the Function List panel/Variable List panel.
Next, select all the rows displaying the target functions/variables in this panel (multiple rows can be selected by
holding down the [Shift]/[Ctrl] key while selecting), then from the [File] menu, select [Save Function List Data As...]/
[Save Variable List Data As...]. The following Save As dialog box opens.

Figure 2-16. Generate the Information File (Example of Generating Function List File)

Save As &3]3
CSave it |lf}ORG v|)} T o
by |5 DefaultBuild
Csro
My Recent
Documents
=
L

)
o
p i
=
» it
o

My Documents

by Metwork File name: Function List Data w ‘&Ll
Files of type: | GubeSuite Function List File &csfl) w

In the [Save in] area of the above dialog, select a folder of your choice in which to save the generated information
file, then select the following file format from the drop-down list in the [Files of type] area.
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@)

Caller Panel File of Type Description
Function List panel CubeSuite Function List File (*.csfl) Generates a function list file (*.csfl).
Variable List panel CubeSuite Variable List File (*.csvl) Generates a variable list file (*.csvl).

Enter a file name of your choice for the information file in the [File name] area (note, however, that the file exten-
sion must be "csfl" for a Function list file, and "csvl" for a Variable list file).

Click the [Save] button to generate the information file (Function list file (*.csfl)/Variable list file (*.csvl)) in the spec-
ified folder, with the specified file name.

Caution  Only the current active project is subject to this export.

Remark The generated information file contains only the functions/variables selected on the Function List panel/
Variable List panel.
If you also need information about functions/variables defined outside the active project specified here,
then generate a separate information file using the same procedure.

Import the information file

Import the information file (Function list file (*.csfl)/Variable list file (*.csvl)) you generated (exported).

To do this, set the [Import files] property in the [Import / Export] category on the [Settings] tab of the Property panel.
When the [Import files] property is selected, a [...] button appears. When this button is clicked the following Path
Edit dialog box opens.

Figure 2-17. [Import files] Property in [Import / Export] Category

B Import / Export
TS S 1o files[0)

Figure 2-18. Specification of Import Files (Path Edit Dialog Box)

Path Edit 3]
PathiCne path per one linek: 3]

ChCubesuitetTest \S3ample®Funclist_Sub? cafl
ChCubeSuitet Test SamplehVarList_WarZ cavl

Browsze...

[ (014 H Cancel H Help

In the Path Edit dialog box, in the [Path(One path per one line)] area, specify the names of the information files
generated in (1) (including the path), one path per line (up to 259 characters per line/up to 64 lines). If you specify
a relative path, specify the project folder as the base.

Note that at this time, you can use the following macro names for embedded macros.
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Macro Name Function
%ProjectName% Replaces itself with the project name.
%CubeSuitePath% Replaces itself with the absolute path of the CubeSuite install folder.

You can also use the [Browse...] button to specify information files. After you have entered the names of all the
files to import, click the [OK] button. The specified paths appear as sub-properties of the [Import files] property.

Figure 2-19. [Import files] Property (After Adding Import Files)

= Import

= Import files[2] [
(o] CvCubeSuite’ TestvSamplesFuncLizt_Sub2.czsfl
1] CCubeSuite’ TestSample’Warlist_VarZcsvl

The above setting completes the import of the information file (Function list file (*.csfl)/Variable list file (*.csvl)).

Remarks 1.  To cancel the file import, delete the import files specified in the Path Edit dialog box.
2. If a function/variable with the same name exists in a import file and an active project, the determi-
nation is made according to the following rules.

- If the file names are different, and the attribute in the import file is for static functions/variables,
then it is interpreted as a static function/variable, and loaded as different function information/
variable information.

- If the file names are the same and the function names are different, and the attribute in the import
file is for static variables, then it is interpreted as a static variable in a function, and loaded as dif-
ferent function information/variable information.

- Functions/variables other than the above are interpreted as global functions/variables, and
merged as identical function information/variable information.

In this case, the rules for determining merging are as follows:

Iltems Rules
[Function information] The precedence is as follows:
[Function Name]/[File Pass]/[PE Infor- "active project value" > "import file value"
mation]N°*®/[Stack Size[Bytes])/ Note, however, that if there is function information/variable
[Arguments Count]/[Arguments]/ information from multiple import files to merge, then the
[Return Type]/[Attribute] function information/variable information of the last file to be
[Variable information] imported is loaded.

[Function Name]/[Function Name]/[File | If a value does not exist in either the active project or import
Path]/[PE Information]NOte/[Attribute]/ file, then it is left blank ("-").
[Typel/[Members]

[Function information] The precedence is as follows:
[Code Size[Bytes]] "import file value" > "active project value"

[Variable information] Note, however, that if there is function information/variable
[Size[Bytes]] information from multiple import files to merge, then the

function information/variable information of the last file to be
imported is loaded.

If a value does not exist in either the active project or import
file, then it is left blank ("-").

Note This item appears only when the selected microcontroller version supports multi-core.
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2.11 Display Analysis Information in Chart

You can display the acquired function information and variable information in a chart.

To display a chart, click the E button on the Main window's toolbar to open the Analysis Chart panel (the button
can only be selected while connecting to the debug tool).

Up to a maximum of four of the Analysis Chart panels can be opened at one time; they are identified by the names
"Analysis Chart1", "Analysis Chart2", "Analysis Chart3", and "Analysis Chart4" (displayed in title bar).

The following content is graphed in the Analysis Chart panel.

- Graph transitions in variable values
- Chart the function execution time ratios

Caution The Analysis Chart panel can only be displayed while connecting to the debug tool.
All panels of this type are closed when the debug tool is disconnected.

Figure 2-20. Example of Graphs for the Analysis Information (Analysis Chart Panel)
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2.11.1  Graph transitions in variable values

Display the relationship of registered variable/register/other values to time in a line chart.
The graph is displayed in the Analysis Chart panell’s [Variable Value Changing Chart] tab.
See the Analysis Chart panel for details on each of the area displayed.

Figure 2-21. Graph of Transition in Variable Values
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The procedure for displaying the chart is as follows:

(1) Register graphing targets
Register the item to graph.
The following types of items can be registered.

- Global variable

- File-internal static variable

- Static variable inside functions
- CPU register

- SFR [78K0][78K0R]

- IOR [V850]

- Address

There are two ways to register graphing targets, shown below.

(&) Registering targets separately
(b) Linking with the Watch panel (Auto registration)

Caution The registered graphing target cannot be changed during program execution.

(@) Registering targets separately
From the following panel, drag and drop the target directly onto this tab.
- Variable List panelNote
- Editor panel
- CPU register panel
- SFR panel [78K0][78KO0R]
- IOR panel [V850]
- Watch panel

Note The name of the graphing target registered differs depending on the type of the variable, as follows:
- Global variable: "variable name"
- File-internal static variable: "file name#variable name
- Static variable inside functions: "file name#function name#variable name"

This Analysis Chart panel is identified by the names "Analysis Chart1-4". From this tab on the panel, you can
register targets individually for each tab on the various panels.

You can also register up to four targets per tab. Note, however, that there may be restrictions on the number
and size of targets that can be graphed, depending on the debug tool used and the method by which the graph
data was acquired (see "(2) Select the method for acquiring the graph data").

Remarks 1.  Graphing targets can be registered in this tab's [Variable Name] combo box, by entering the

target name directly via the keyboard, and then clicking the button.
See "Table A-2. Input Format of Graphing Targets" for the input format for registering target
names in this way.

2. To delete a graphing target after it has been registered, select the target name to delete from
the [Variable Name] combo box drop-down list, then click the button.

3. Once you have finished registering graphing targets, this information will not be lost if you
close this panel.
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(b) Linking with the Watch panel (Auto registration)
You can register watch-expressions registered in the current Watch panel automatically as graphing targets,
by setting it via the @ button on this tab's toolbar (toggle).

At this time, the linking relationship between the Watch panel (Watch1-4) and the Analysis Chart panel (Analy-

sis Chart1-4) is as follows:

- Analysis Chart1:
- Analysis Chart2:
- Analysis Chart3:
- Analysis Chart4:

The 1st - 4th watch-expressions from the top registered in the Watchl
The 1st - 4th watch-expressions from the top registered in the Watch2
The 1st - 4th watch-expressions from the top registered in the Watch3
The 1st - 4th watch-expressions from the top registered in the Watch4

Note that if you enable this function via the "(a) Registering targets separately" operation when there is

already a target registered on the tab, then the previously registered targets are cleared, and then the targets
are linked to watch-expressions (if this function is subsequently disabled by clicking the button again, the
cleared targets are re-registered).

(2) Select the method for acquiring the graph data
There are two ways to acquire the data for graphing, as shown below. Select the toolbar button in accordance with

your requirements.

Table 2-7. Method for Acquiring Graph Data

Method for Acquiring Graph Data Button Description
Trace data analysis Display a graph based on the trace data acquired via the
[IECUBE[78KOR]] Trace function of the debug tool.
[IECUBE[V850]]
[IECuBE2]No®
[Simulator]
Real-time sampling analysis Display a graph based on the data acquired via the RRM

function of the debug tool (default).

Note This excludes the case when the selected microcontroller version supports multi-core.

The differences depending on the method for acquiring graph data are as follows:

Table 2-8. Differences Depending on the Method for Acquiring Graph Data

Differences

Trace Data Analysis [IECUBE][Simulator]

Real-time Sampling Analysis

Data that can
be graphed

Can only be displayed if the debug tool's
Trace function is enabledN°t 1,

Can only be displayed if the debug tool's RRM
function is enabledN® 1,

Graph format

Step-plot line chart

Normal line chart

Number of tar-
gets that can
be graphed

If trace data is acquired via Point Trace
events, then the number depends on the
maximum number of enabled eventsN°®© 2 in

the debug tool.

[IECUBE [V850]] [MINICUBE2 [78K0]]

Depends on the target range for the RRM function
of the debug toolN°e 3,

Size of targets
that can be
graphed

- Less than or equal to 2 bytes [78K0][78K0R]
- Less than or equal to 4 bytes [V850]

Less than or equal to 4 bytes
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Differences Trace Data Analysis [IECUBE][Simulator] Real-time Sampling Analysis

Time display Time registered as trace data The execution time, from the start to the end of
range program execution (Run-Break time)

Transition Matches actual timing (can be checked from Not possible to identify accurate time/change
points of value | Pop-up display) points, because they depend on the specified

sampling intervalNot€ 4,
Note Itis not possible to analyze changes in values | It may not be possible to identify the sampling
in the following case: interval, depending on the number of graphing tar-

- In regions where the variable is assigned to | gets registered.
a register via compiler optimizations

- When a 2-byte region is written in units of 1
byte, or a 4-byte region is written in units of
1 or 2 bytes

Notes 1. For details on the settings to enable each function, see "1.1.3 Setting of the debug tool".

2. The number of events that can be set to "valid state" simultaneously differs according to the
microcontroller and the debug tool. For details on "Maximum number of enabled events", see
"CubeSuite Debug" of the microcontroller to use.

3. The target range for the RRM function differs according to the microcontroller and the debug tool. For
details on "The target range for the RRM function”, see "CubeSuite Debug" of the microcontroller to
use.

4. The following setting in the Property panel for the debug tool:

- [Debug Tool Settings] tab >> [Access Memory While Running] category >> [Display update interval[ms]

Cautions 1.  The method for acquiring the graph data cannot be changed during program execution.
2. If graph data has already been acquired, then changing this setting will cause the stored
graph data to be deleted (the graph being displayed will be erased).

(3) Display the graphs
After you have executed and stopped the program, click the button on the toolbar to display the latest chart
for the registered graphing target.
Note, however, that the graph will not be displayed if the corresponding data could not be acquired.
The display of this graph can be configured as follows.

(@) Setting the display range
You can specify the value range to display on the graph's Y axis. In this case, the display range is fixed, so
acquired data that falls outside the specified range will not be displayed in the corresponding section of the
graph.
To make the setting, set the [Settings upper/lower bound of the range of view 1-4] property in the [Analysis
Chart1-4] category on the [Settings] tab of the Property panel to [Yes], then specify the upper and lower
bounds in the property value that appears underneath it.

Caution If the value of the difference between the maximum and minimum values is extremely low,
then it may not be possible to display the specified range.
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Figure 2-22. Setting the Display Range for Graphs

E Analysiz Chart 1
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Settings upperlower bound of the range of wvalid value 1
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The number of functions
Ex.) 100, -32, OXFFFF, -0x800

(b) Setting the valid range (Discard abnormal values)
You can specify the valid range of values for the graphing target. In this case, acquired values exceeding the
valid range you specify are treated as abnormal values, and not displayed as transitions of the value in ques-
tion. On the graph, the value is displayed as if there was no change.
To make the setting, set the [Settings upper/lower bound of the range of valid value 1-4] property in the [Analy-
sis Chartl-4] category on the [Settings] tab of the Property panel to [Yes], then specify the upper and lower
bounds in the property value that appears underneath it.

Caution This function is only available when the graph data was acquired via the Real-time sampling
analysis.

Figure 2-23. Setting the Valid Range for Graphs

E Analysiz Chart 1

Settings upper./lower bound of the range of view 1 Mo

),
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Digplay the legend 1
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Ex.) 100, -32, OXFFFF, -0x800

Remarks 1.  Click (toggle) the button on the toolbar to display the latest information automatically each

time program execution is stopped.
Note, however, that this button will be disabled if the [Refresh at program stop] property in the
[General] category on the [Settings] tab of the Property panel is set to other than [Specify Individu-
ally] (default) (this button is locked in accordance with the setting on the Property panel).

2. You can hide the legend for the graphs by setting the [Display the legend 1-4] property in the [Gen-
eral] category on the [Settings] tab of the Property panel to [No].

3. Ifthe acquired graph data exceeds the buffer capacity, then the oldest graph data is overwritten by
the new graph data (ring buffer system).
In this case, part of the graph rendering will be blank.

4.  There are limitations to the trace memory area of the debug tool.
Consequently, if the graph is displayed via the Trace data analysis, then we recommend setting a
Point Trace event for the graphing target in the Watch panel, in order to display transitions of val-
ues over a wider range.
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(4) Validate the graph data
You can perform the following operations on the displayed graph as needed.

(@) Pop-up display at a transition point
Check the information about transition points in the graph.
When the mouse cursor is hovered over a transition point on the graph, information about that location
appears in a pop-up.
Note, however, that the content displayed will differ depending on the method for acquiring the graph data.

Figure 2-24. Pop-up Display at a Transition Point
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Remark The [Location] information is displayed only when the transition location information exists in the
graph data acquired via the Trace data analysis (when the information does not exist, "-" is dis-
played). In this case, furthermore, you can display the applicable location in the Editor panel by
clicking the transition point.

Note, however, that the [Location] information may be invalid value when the graph data is
acquired by simultaneously using a Trace event and a Point Trace event in the debug tool.

(b) Find values
Find locations where a variable changed to a specified value on a specified graph.
To do this, first specify the graph to search via the drop-down list in the [Variable Name] combo box, and then
enter the transition value directly in the [Variable Value] combo box.
Next, click the / button to search to the left or right for locations where the variable changed to the
specified value in the specified graph. The following mark is displayed at the location found.

Figure 2-25. Location Where Graph Data Has Been Found

By Mark indicating found location
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2.11.2 Chart the function execution time ratios

Display a pie chart of the function execution time ratios.

The chart display is performed via the Analysis Chart panel's [Execution Time(Percentage) Chart] tab.

Click the toolbar's E button to display a chart based on the currently acquired Dynamic analysis information (equiva-
lent to [Execution Time(Percentage)[%]] in the Function List panel). If the trace memory is empty, the message "There is
no execution time information." will appear.

See the Analysis Chart panel for details on each of the area displayed.

Cautions 1.  When the debug tool to use does not support the Trace function, or when the debug tool’s trace
function is not enabled, this chart cannot be displayed.
2. [IECUBE [78K0]]
Because the trace time tag function is not supported, this chart cannot be displayed.

Figure 2-26. Chart of the Function Execution Time Ratios
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The following operations can be performed on the call graph displayed.

(1) Specify the number of functions to display
You can change the number of functions displayed in the chart.
To do this, specify the number in the [The number of functions displaying in the Execution Time(Percentage)
Chart1-4] property in the [Analysis Chart1-4] category on the [Settings] tab of the Property panel (set to [10] by
default).
The targets are graphed in ranking order of highest proportion of execution time taken. Functions exceeding the
number specified here are displayed together under "Others".

(2) Pop-up display of execution time
When the mouse cursor is hovered over a function, information about that function's execution time appears in a
pop-up.
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Figure 2-27. Pop-up Display of Execution Time
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Remark  Click (toggle) the button on the toolbar to display the latest information automatically each time pro-
gram execution is stopped.
Note, however, that this button will be disabled if the [Refresh at program stop] property in the [General] cat-
egory on the [Settings] tab of the Property panel is set to other than [Specify Individually] (default) (this but-
ton is locked in accordance with the setting on the Property panel).
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2.12 Save Analysis Information

You can save the contents of the Function List panel, Variable List panel, Call Graph paneland Analysis Chart panelto a

file.

(1) Save function information

To do this, with the focus on the Function List panel, select [Save Function List Data As...] from the [File] menu.

The Save As dialog box opens; perform the operation from this dialog.

The following file formats can be specified when saving the information.

Text Files (*.txt)

Text format

CSV(Comma-Separated Variables) (*.csv)

CSV format

Microsoft Office Excel Workbook (*.xIs)

Microsoft Excel 97 - Excel 2003, and 5.0/95 book format

CubeSuite Function List file (*.csfl)

File format to import the function information (see "2.10
Information File".)

Import or Export

Caution

(2) Save variable information

Only the items/analysis information currently displayed in the panel can be saved.

To do this, with the focus on the Variable List panel, select [Save Variable List Data As...] from the [File] menu. The

Save As dialog box opens; perform the operation from this dialog.

The following file formats can be specified when saving the information.

Text Files (*.txt)

Text format

CSV(Comma-Separated Variables) (*.csv)

CSV format

Microsoft Office Excel Workbook (*.xls)

Microsoft Excel 97 - Excel 2003, and 5.0/95 book format

CubeSuite Variable List file (*.csvl)

File format to import the variable information (see "2.10
Information File".)

Import or Export

Caution

(3) Save call graph information

Only the items/analysis information currently displayed in the panel can be saved.

To do this, with the focus on the Call Graph panel, select [Save Call Graph Data As...] from the [File] menu. The

Save As dialog box opens; perform the operation from this dialog.

The following file formats can be specified when saving the information.

Note that when "(Only the visible part)" is selected, only the part currently being displayed in the panel will be

saved.

Bitmap(Only the visible part) (*.bmp)

Bitmap format (32-bit) (Graphic file format)

JPEG(Only the visible part) (*.jpg)

JPEG format (Graphic file format)

PNG(Only the visible part) (*.png)

PNG format (Graphic file format)

Bitmap (*.bmp)

Bitmap format (32-bit) (Graphic file format)

JPEG (*.jpg) JPEG format (Graphic file format)
PNG (*.png) PNG format (Graphic file format)
EMF (*.emf) EMF format (Graphic file format)
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Caution  All part of the call graph may not successfully be saved as a graphic file format if the project is
too big.

Remark If the zoom function has been applied, then the image will be saved at the current zoom ratio (except for
EMF format).

(4) Save graph information
To do this, with the focus on the Analysis Chart panel, select [Save Analysis Chart Data As...] from the [File] menu.
The Save As dialog box opens; perform the operation from this dialog.
The following file formats can be specified when saving the information.

Text Files (*.txt) Text format

CSV(Comma-Separated Variables) (*.csv) CSV format

Microsoft Office Excel Workbook (*.xls) Microsoft Excel 97 - Excel 2003, and 5.0/95 book format
Bitmap (*.bmp) Bitmap format (32-bit) (Graphic file format)

JPEG (*.jpg) JPEG format (Graphic file format)

PNG (*.png) PNG format (Graphic file format)

Caution Only the contents of the currently displayed tab can be saved.

R20UT0265EJ0100 Rev.1.00 RENESAS Page 49 of 129
Sep 01, 2010



CubeSuite Ver.1.40

APPENDIX A WINDOW REFERENCE

APPENDIX A WINDOW REFERENCE

Appendix A provides detailed explanations of windows/panels/dialog boxes used by the analyze tool.

A.1 Description

The analyze tool has the following windows, panels and dialog boxes.

Table A-1. Window/Panel/Dialog Box List

Window/Panel/Dialog Box Name

Description

Main window

This is the first window to open when CubeSuite is launched.

Project Tree panel

Displays the components of the project in a tree structure.

Property panel

Displays detailed information on the analyze tool and changes the settings of the informa-
tion.

Function List panel

Displays the acquired function information.

Variable List panel

Displays the acquired variable information.

Call Graph panel

Displays calling relationships between functions (call graph).

Analysis Chart panel

Displays charts of the acquired function information and variable information.

Output panel

Displays operation logs for various components provided by CubeSuite and the reference
list for functions/variables.

Path Edit dialog box

Specifies the information file (Function list file (*.csfl)/Variable list file (*.csvl)) to import.

Column Chooser dialog box

Changes the order of the display items and the setting of display/non-display for the Func-
tion List panel/Variable List panel.

Call Graph Search dialog box

Searches for a function that exists in the call graph displayed in the Call Graph panel.

Filter Settings dialog box

Specifies the filter conditions to display the information on the Function List panel/Variable
List panel.

Save As dialog box

Saves the contents of the Function List panel/Variable List panel/Call Graph panel/Analy-
sis Chart panel to a file with a name.

Generates the information file (Function list file (*.csfl)/Variable list file (*.csvl)).
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Main window

This is the first window to open when CubeSuite is launched.
In this window. you can open panels for the analyze tool.

Figure A-1. Main Window
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The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- From the Windows [start] menu, select [All Programs] >> [NEC Electronics CubeSuite] >> [CubeSuite].
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[Description of each area]

(1) Menubar

(@) [View]

The [View] menu for the analyze tool provides the following items and functions (default).

Program Analyzer The following cascade menus are displayed to open panels for the analyze tool.
Function List Opens the Function List panel.
Variable List Opens the Variable List panel.
Analysis Chartl Opens the Analysis Chart panel (Analysis Chartl).

Note that this menu item is invalid while disconnecting from the debug tool.

Analysis Chart2 Opens the Analysis Chart panel (Analysis Chart2).

Note that this menu item is invalid while disconnecting from the debug tool.

Analysis Chart3 Opens the Analysis Chart panel (Analysis Chart3).

Note that this menu item is invalid while disconnecting from the debug tool.

Analysis Chart4 Opens the Analysis Chart panel (Analysis Chart4).

Note that this menu item is invalid while disconnecting from the debug tool.

Call Graph Opens the Call Graph panel.

(2) Toolbar

The toolbar for the analyze tool provides the following items and functions (default).

Opens the Function List panel.

The function of this item is the same as that of [Function List] in the [View] menu.

Opens the Variable List panel.

The function of this item is the same as that of [Variable List] in the [View] menu.

g'g‘ Opens the Analysis Chart panel (Analysis Chartl).
(First) Note that this item is invalid while disconnecting from the debug tool.

The function of this item is the same as that of [Analysis Chart1] in the [View] menu.
g'g‘ Opens the Analysis Chart panel (Analysis Chart2).
(Second) Note that this item is invalid while disconnecting from the debug tool.

The function of this item is the same as that of [Analysis Chart2] in the [View] menu.
g'g‘ Opens the Analysis Chart panel (Analysis Chart3).
(Third) Note that this item is invalid while disconnecting from the debug tool.

The function of this item is the same as that of [Analysis Chart3] in the [View] menu.
g';‘ Opens the Analysis Chart panel (Analysis Chart4).
(Fourth) Note that this item is invalid while disconnecting from the debug tool.

The function of this item is the same as that of [Analysis Chart4] in the [View] menu.

Opens the Call Graph panel.

The function of this item is the same as that of [Call Graph] in the [View] menu.
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(3) Panel display area
This area consists of multiple panels, each dedicated to a different purpose.
See the following sections for details on a panel used by the analyze tool.

- Project Tree panel

- Property panel

- Function List panel

- Variable List panel

- Call Graph panel

- Analysis Chart panel
- Output panel
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Project Tree panel

This panel is used to display components of the project (microcontroller, design tool, build tool, debug tool, etc.) in a
tree structure.

Figure A-2. Project Tree Panel
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The following items are explained here.
- [How to open]
- [Description of each area]
- [Context menu]

[How to open]

- From the [View] menu, select [Project Tree].
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[Description of each area]

(1) Project tree area
Project components are displayed in tree view with the following given node.

Node Description

Program Analyzer (Analyze Tool) This is the analyze tool to use.

Remark When the node is selected, the detailed information (property) is displayed in the Property panel, and
you can change the settings.
The Property panel can be opened by double-clicking on the node when the Property panel is not
opened.

[Context menu]

The following context menu items are displayed by right clicking the mouse on [Program Analyzer (Analyze Tool)] node.

Function List Opens the Function List panel.
Variable List Opens the Variable List panel.
Analysis Chart The following cascade menus are displayed to open the Analysis Chart panel.
Note that this menu item is invalid while disconnecting from the debug tool.
Analysis Chartl Opens the Analysis Chartl.
Analysis Chart2 Opens the Analysis Chart2.
Analysis Chart3 Opens the Analysis Chart3.
Analysis Chart4 Opens the Analysis Chart4.
Call Graph Opens the Call Graph panel.
Property Opens the Property panel containing the information for the analyze tool.
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Property panel

This panel is used to display the detailed information on the analyze tool and change the settings of the information.

Figure A-3. Property Panel
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The following items are explained here.
- [How to open]
- [Description of each area]
- [[Edit] menu (Property panel-dedicated items)]
- [Context menu]

[How to open]

- On the Project Tree panel, select the [Program Analyzer (Analyze Tool)] node, and then select [Property] from the
[View] menu.

- On the Project Tree panel, select the [Program Analyzer (Analyze Tool)] node, and then select [Property] from the
context menu.

Remark If the Property panel has been opened, the detailed information on the analyze tool is displayed by selecting
the [Program Analyzer (Analyze Tool)] node on the Project Tree panel.
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[Description of each area]

(1) Detailed information display/change area
In this area, the detailed information on the analyze tool is displayed by category in the list. Also, you can directly
change its settings.
The F mark is indicates all the items in the category are expanded. The mark indicates all the items are
shrink. You can expand/shrink the items by clicking these marks or double-clicking the category name.
For details on the information/how to setup in the category and property items contained in it, see the section
explaining the corresponding tab.

(2) Property description area
In this area, brief description of the categories and properties selected in the detailed information display/change
area is displayed.

(3) Tab selection area
Categories for the display of the detailed information are changed when each tab is selected.
In this panel, a following tab is contained (see the section explaining the tab for details on the display/setting).

- [Settings] tab

[[Edit] menu (Property panel-dedicated items)]

The [Edit] menu for this panel provides the following items and functions.

Undo Undoes the latest property value editing being done.

Cut Deletes the selected character string(s) and copies them to the clipboard while editing
the property value.

Copy Copies the contents of the selected range to the clipboard as character string(s).

Paste Pastes the contents of the clipboard to the property value while editing the property
value.

Delete Deletes the selected character string(s) while editing the property value.

Select All Selects all the character strings in the selected property while editing the property value.

[Context menu]

The context menu displayed by right-clicking on this panel provides the following items and functions.

(1) While not editing the property value

Reset to Default Restores the selected setting of the property item to default value.

Reset All to Default Restores all the selected settings of the property items on the tab to default value.

(2) While editing the property value

Undo Undoes the latest property value editing being done.

Cut Deletes the selected character string(s) and copies them to the clipboard while editing
the property value.

Copy Copies the contents of the selected range to the clipboard as character string(s).
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Paste Pastes the contents of the clipboard to the property value while editing the property
value.
Delete Deletes the selected character string(s) while editing the property value.
Select All Selects all the character strings in the selected property while editing the property
value.
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[Settings] tab

The [Setting] tab is used to display the detailed information categorized by the following and the configuration can be

changed.

(1) [General]
(2) [Import / Export]
(3) [Analysis Chartl - 4]

Figure A-4. Property Panel: [Settings] Tab
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[Description of Each Category]

(1) [General]
The general information on the analyze tool is displayed and its configuration can be changed.

Accumulate result of Specify whether to display the cumulative value for each program execution for the execution
analysis count and execution time as the analysis information.

The target items for this property are as follows:
- Function List panel
[Execution Count]/[Execution Time[unit]]
- Variable List panel
[Read Count]/[Write Count]/[Read/Write Count]/[Minimum Value]/[Maximum Value]
- Call Graph panel

[Execution Count]

Default No

Modifying Select from the drop-down list.

Available Yes Displays the sum of the measurements from the last program
values execution and from this one.
No Displays the measurements for each program execution.

If the value is changed from [Yes] to [No], then the current anal-
ysis results will be cleared, and the measured values displayed.

Compulsorily output Specify whether the analyze tool should force output of cross reference information when per-
cross reference file forming a build in order to obtain the cross-reference information necessary to acquire Static
Note 1

analysis information, ignoring the property setting on the build tool specifying whether to

output cross reference information.

Default Yes

Modifying [CA78KO0][CA78KOR][CA850]
Select from the drop-down list.
[CX]

Changes not allowed

Available Yes Ignores the build tool's property settings, and forces the output
values of cross reference information.
No Gives priority to the build tool's property settings.
Include the prototype Specify whether to target the prototype declaration as the information of the function refer-

declaration as references | ences when displaying a list of locations referencing a function (see "2.9 Display List of Ref-
erencing Location").

Default Yes

Modifying [CA78KO0][CA78KOR][CA850]
Changes not allowed
[CX]

Select from the drop-down list.

Available Yes Displays the prototype declaration.
values . .
No Does not display the prototype declaration.
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Refresh at program stop

Specify whether to update the contents of the Function List panel/Variable List panel/Call
Graph panel/Analysis Chart panel/ when the program stops executing.

Default Yes
Modifying Select from the drop-down list.
Available Yes Updates the contents of the panel after the program execution is
values stopped.
No Does not update the contents of the panel even if the program
execution is stopped.
Specify Enables the button on each panel (updates the contents of
individually | the panel by clicking this button).

Unit of time

Specify the time unit for the analyze tool.

Default ns
Modifying Select from the drop-down list.
Available ns Displays the time in nanosecond units.
values The value is rounded to integer number.
us Displays the time in microsecond units.
The value is rounded to three decimal places.
ms Displays the time in millisecond units.
The value is rounded to three decimal places.
S Displays the time in second units.
The value is rounded to three decimal places.
h:min:s Displays the time as "hours, minutes (0 - 59), seconds (0 - 59)".

Delimits arguments by
new line

Specify whether to display the [Arguments] items in the Function List panel with newlines.

Default No
Modifying Select from the drop-down list.
Available Yes Displays in multiple lines, one value per line.
values . . .
No Displays without newlines, comma (",") separated.

Display the SFR/IOR

Specify whether to display the SFR/IOR on the Variable List panel by treating it as a variable.

Default No
Modifying Select from the drop-down list.
Available Yes Displays the SFR/IOR.
values )
No Does not display the SFR/IOR.

Display the function with-
out definition at Call

Specify whether to display the function without definition (i.e. a function whose source file
does not exist) in the Call Graph panel.

Graph |
raph pane Default No
Modifying Select from the drop-down list.
Available Yes Displays the function without definition.
values . ) . -
No Does not display the function without definition.
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Output function informa-
tion at program stop

Specify whether to output the information file for STFENO 2 {5 the folder specified with "[Com-
mon Options] tab >> [Output File Type and Path] category >> [Intermediate file output folder]
property" on the property panel of the build tool to use.

Default No

Modifying Select from the drop-down list.

Available Yes When [Yes] is selected, the contents of the Function List panel

values currently being displayed is output to a file (if the Function List
panel is not displayed, the information acquired from the last
trace data is output).
Thereatfter, the information acquired from the last trace data is
output to the file each time program execution is stopped.
Note that the file is always overwritten.

No Does not output the information file for STF.

Notes 1. The settings on the following property of your build tool's Property panel.

- [CA78KO][CA78KOR]

[Compile Options] tab >> [List File] category >> [Output cross reference list file] property

- [CA850]

[Cross Reference Options] tab >> [Cross Reference Tool] category >> [Use cross reference tool]

property

2. The same information as the content on the Function List panel is output to the STF information file

(Funcinfo.csv) (including information for items that are currently hidden).

(2) [Import/Export]

The detailed information on import/export functions is displayed and its configuration can be changed.

For details on the import/export function, see "2.10

Import or Export Information File".

Import files

Specify the file to import.

The names of files to be imported are listed in the lower area.

Default

Import files [0]

Modifying

Specify with the Path Edit dialog box.

The Path Edit dialog box is opened when clicking the [...] button appears at
right by selecting this property (you cannot specify the file to download on this
panel).

Export the functions and
variables

Specify whether to generate the information files (Function list file (*.csfl) and Variable list file
(*.csvl)) with the contents of the Function List panel/Variable List panel when a build or
rebuild is performed.

Default No
Modifying Select from the drop-down list.
Available Yes Generates the information files.
values . . )
No Does not Generate the information files.
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Export file name for func-
tions

This property appears only when the [Export the functions and variables] property is set to

[Yes].

Specify the name of the information file (Function list file (*.csfl)) generated.

Default

%ProjectName%.csfl

Modifying

Directly enter from the keyboard.
Note that the extension cannot be changed.

"%ProjectName%" indicates a macro name that replaces itself with the
project name.

Export file name for vari-
ables

This property appears only when the [Export the functions and variables] property is set to

[Yes].

Specify the name of the information file (Variable list file (*.csvl)) generated.

Default

%ProjectName%.csvl

Modifying

Directly enter from the keyboard.
Note that the extension cannot be changed.

"%ProjectName%" indicates a macro name that replaces itself with the
project name.

(3) [Analysis Chartl - 4]

The detailed information on analysis graphs is displayed and its configuration can be changed.
For details on the analysis graph, see "2.11 Display Analysis Information in Chart".

Caution The contents of the Analysis Chart panel is updated automatically if you change the setting of
the property in this category.

Settings upper/lower
bound of the range of
view 1 -4

Specify whether to set upper bounds and lower bounds for graphs on the [Variable Value
Changing Chart] tab of the Analysis Chart panel.

Default No
Modifying Select from the drop-down list.
Available Yes Sets upper bounds and lower bounds.
values
No Does not set upper bounds and lower bounds.

Upper bound of the range
of view 1 - 4

This property appears only when the [Settings upper/lower bound of the range of view 1 - 4]

property is set to [Yes].

Specify the value of the upper bound of the Y-axis.

Default 2147483647

Modifying Directly enter from the keyboard.
Available - In decimal number

values -2147483648 to 4294967295

- In hexadecimal number (the value needs to start with "0x"),
0x80000000 to OXxFFFFFFFF
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Lower bound of the range
of view 1 -4

This property appears only when the [Settings upper/lower bound of the range of view 1 - 4]
property is set to [Yes].

Specify the value of the lower bound of the Y-axis.

Default -2147483648

Modifying Directly enter from the keyboard.

Available - In decimal number

values -2147483648 to 4294967295

- In hexadecimal number (the value needs to start with "0x"),
0x80000000 to OXFFFFFFFF

Settings upper/lower
bound of the range of
valid value 1 - 4

Specify whether to set the effective range of values for graphs on the [Variable Value Chang-
ing Chart] tab of the Analysis Chart panelNot,

Default No

Modifying Select from the drop-down list.

Available Yes Sets the effective range of values.

values )
No Does not set the effective range of values.

Upper bound of the range
of valid value 1 - 4

This property appears only when the [Settings upper/lower bound of the range of valid value 1
- 4] property is set to [Yes].
Specify the value of the upper bound of the effective range of values.

A transition to a larger value than the value specified here is not displayed on the graph.

Default 2147483647

Modifying Directly enter from the keyboard.

Available - In decimal number

values -2147483648 to 4294967295

- In hexadecimal number (the value needs to start with "0x"),
0x80000000 to OXFFFFFFFF

Lower bound of the range
of valid value 1 - 4

This property appears only when the [Settings upper/lower bound of the range of valid value 1
- 4] property is set to [Yes].
Specify the value of the lower bound of the effective range of values.

A transition to a smaller value than the value specified here is not displayed on the graph.

Default -2147483648

Modifying Directly enter from the keyboard.

Available - In decimal number

values -2147483648 to 4294967295

- In hexadecimal number (the value needs to start with "0x"),
0x80000000 to OxFFFFFFFF

Display the legend 1 - 4

Specify whether to display a legend for graphs on the [Variable Value Changing Chart] tab of
the Analysis Chart panel.

Default Yes

Modifying Select from the drop-down list.

Available Yes Displays a legend.
values )
No Does not display a legend.
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Location of the legend 1 -
4

This property appears only when the [Display the legend 1 - 4] property is set to [Yes].

Specify the location where the explanatory notes are displayed.

Default Leftside
Modifying Select from the drop-down list.
Available Upside Displays on the upper part of graphs.
values . .
Downside Displays on the lower part of graphs.
Leftside Displays on the left part of graphs.

Rightside Displays on the right part of graphs.

The number of functions
displaying in the Execu-
tion Time(Percentage)
Chartl-4

Specify the number of the functions displayed on the [Execution Time(Percentage) Chart] tab
of the Analysis Chart panel.

The function with a large ratio of the execution time is displayed in the graph by priority, and
the remainder is collectively displayed as "Others".

Default 10

Modifying Directly enter from the keyboard.
Available Integer number between 1 and 100
values

Note The valid range setting only applies to the panel displaying the chart of graph data acquired via Real-time

sampling analysis.
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Function List panel

This panel is used to display the acquired function information.
See "2.1 Overview" for details on how to display the function information.

Caution [CA78KO0][CA78KOR][CA850]
When [Clean Project] from the [Build] menu is selected, the contents currently being displayed in

this panel will be cleared.

Figure A-5. Function List Panel
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funizl CG_maine - wioid wioid
funcla CG_mainc - wioid wioid
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The following items are explained here.
- [How to open]
- [Description of each area]
- [Toolbar]
- [[File] menu (Function List panel-dedicated items)]
- [[Edit] menu (Function List panel-dedicated items)]
- [Context menu]
[How to open]
- On the toolbar in the Main window, click the button.
- From the [View] menu, select [Program Analyzer] >> [Function List].
[Description of each area]
(1) Header area
(@ Column name
The name of the item of the acquired function information is displayed.
Marks (icons) that are displayed at the name of the item indicate as follows:
Mark (Icon) Meaning
= /1 Indicates whether display is locked (see "2.5.3 Lock the specific column to display").
R20UT0265EJ0100 Rev.1.00 .ZENESAS Page 66 of 129

Sep 01, 2010



CubeSuite Ver.1.40

APPENDIX A WINDOW REFERENCE

Mark (lcon) Meaning
M Indicates whether there is a sort order setting (see "2.5.4 Sort the analysis information").
v /T Indicates whether there is a filter display setting (see "2.5.5 Filter the analysis information").
jr" Indicates that a message relating to information about this item has been output to the Output
panel. Hover the mouse over it to display a pop-up with the last message to be output.

Remark Columns to display can be customized via mouse operations in this area.

- Set the columns to display

- Change the order of the columns to display

- Lock the specific column to display

(b) Button

&=

Opens the Column Chooser dialog box in order to sort and show/hide the items (columns) dis-
played in the panel, and return customized settings to the defaults (see "2.5 Customize Display
Method").

(2) Information area

This area displays the acquired function information.

The analyze tool acquires two types of function information: Static analysis information and Dynamic analysis infor-

mation. The timing when each type of information can be displays differs (see "1.1.2 Types of analysis informa-

tion").

When the active project is changed while displaying the function information, the function information of the target
project is displayed. Note, however, that if the cross reference information has not been generated in the project or
the analyze tool is not supported by the project, nothing is displayed on this panel.

The value of the information that has been changed because of the execution of a program is shown highlighted
(the color depends on the configuration in the [General - Font and Color] category of the Option dialog box). To
reset the highlighting, click the button on the toolbar.

The items and details acquired as function information are as follows:

Item Type Contents
Function Name Static Displays the name of the global function or the file-internal static function that is
analysis defined/referenced in the C source file.
The maximum display characters is as follows:
- [CA78KO][CA78KOR]: 249 characters
- [CA850]: 1022 characters
- [CX]: 2046 characters
The meanings of an icon displayed is as follows:
- . Afunction
File Name Static Displays the file name (without path) of the C source file where the function is
analysis defined.
Note, however, that if it is not defined in a C source file in project, or if analysis was
not completed, then this will display "(No Definition)".
If it is defined in a header file, then the name of the header file is displayed.
File PassNo® 1 Static Displays the absolute path of the C source file where the function is defined.
analysis Note, however, that if it is not defined in a C source file in project, or if analysis was

not completed, then this will be blank.

If it is defined in a header file, then the absolute path of the header file is displayed.
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Item Type Contents
PE Information Static Displays the following information about PE in which the function is executed.
[V850E2M] analysis | -|n PEn: PEn

- In common PE: Common
- Unknown: -

Note that this item appears only when the selected microcontroller version supports

multi-core.
ImportNote 1 Static Displays the following information about the source of the function information.
p play g
analysis - If it was acquired from inside an active project

"Original" is displayed.
- If it was acquired from an import file
The names of all import files are displayed.

- If it was acquired from inside an active project and an import file
"Original" and the names of all import files are displayed.

See "2.10 Import or Export Information File" for details on the import function.

Attribute Static Displays the function's symbol attributes/symbol-modifier attributes.
analysis If there are multiple attributes, then they are displayed separated by commas (",").
Note, however, that this will display "-" if analysis is not complete.
The following attributes can be displayed.
- [CA78KO0]

static, callt, callf, noauto, norec, interrupt, bank, rtos task, rtos interrupt
- [CA78KOR]

static, callt, interrupt, near, far, rtos task, rtos interrupt
- [CA850]

static
- [CX]

static, interrupt, inline, delete

Return Type Static Displays the return type of the functionNot 2,

analysis | If including an alternative name by using "#define statement" or "typedef state-
ment", then not the alternative name but the type is displayed.

Note, however, that this will display "-" if analysis is not complete.
The maximum number of pointers that can be displayed is as follows:
- [CA78KO][CA78KOR]: 7

- [CA850]: 6
- [CX]: 8
Arguments CountNo 1 | static Displays the argument value of the function in decimal number notation.

analysis | I including a variable argument parameter, then the string "variable" is added.

Note, however, that this will display "-" if analysis is not complete.
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Item Type Contents

Arguments Static Displays the argument typeN"te 2fformal argument name of the function.

analysis | I there are multiple arguments, then they are displayed separated by commas (",").
For a variable argument, only the argument type that has been defined is displayed.
If there are no arguments, then "void" is displayed.

If including an alternative name by using "#define statement” or "typedef state-
ment", then not the alternative name but the type is displayed.

Note, however, that this will display "-" if analysis is not complete.

The maximum number of pointers that can be displayed is as follows (the first
dimension of an array is handled as a pointer):

- [CA78KO][CAT8KOR]: 8

- [CA850]: 6
- [CX]: 8
Code Size[Bytes] Static Displays the function's code size in decimal number notation.

analysis Note, however, that this will display "-" if analysis is not complete.

Stack Size[Bytes] Static Displays the function's stack size in decimal number notation.
analysis | Note, however, that this will display "-" if analysis is not complete.
[CAT78KO][CA78KOR]
The value displayed here is stack size secured by the compiler in the first function
or first basic block. For this reason, it will be different from the stack size dis-

played by the stack usage tracer. It also does not include the stack size used by
CALL/PUSH/POP instruction inside the function.

Start Address Static Displays the function's start address in hexadecimal number notation.

analysis The number of digits to display is equivalent to the maximum address value of the
selected microcontroller.

Note, however, that this will display "-" if analysis is not complete.

End AddressNote 1 Static Displays the end address of the function aligned in ROM in hexadecimal number
analysis notation.

The number of digits to display is equivalent to the maximum address value of the
selected microcontroller.

Note, however, that this will display "-" if analysis is not complete.

Reference Count Static Displays the number of times the function is referenced in the program, in decimal
analysis number notation. Prototype declarations are also counted as references.
Code in C source files that is referenced but is eliminated by the preprocessor dur-
ing compilation (e.g. via "#if" or "#ifdef" statements) is not included in the number of
references (it is also not output by the search results from [Find All References] in
the context menu).
Note, however, that this will display "-" if analysis is not complete.
[CA78KO0][CA78KOR]
The function names included in "#pragma directive" are also counted as refer-
ences.
[CX]
References to functions via assignment to function pointers are not included in
the reference count.
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Item Type Contents
Execution Count Dynamic | Displays the number of times the function was executed (called) as a result of pro-
[IECUBE] analysis gram execution, in decimal number notation™Not 3,
[IECUBE2] This function counts the number of times that the instruction located at the address
[Simulator] allocated to the function label is executed. For this reason, an invalid value may be
displayed if the measurement starts midway through the execution of a function.
Note, however, that this will display "-" if the debug tool's Trace function is disabled,
or analysis is not complete.
Execution Time[unit] Dynamic | Displays the execution time of the function (the time executing the code in the func-
[IECUBE [78KOR]] analysis | tion body, not including subroutines)Not® 3 4,
[IECUBE [V850]] The unit of time can be changed by selecting [Unit of Time] from the [Toolbar], or
[IECUBEZ2] from the Property panel's [Settings] tab, in the [General] category, changing the
[Simulator] [Unit of time] property (see the [Unit of time] property in the Property panel for
details on the time-display format).
Note, however, that this will display "-" if the debug tool's Trace function is disabled,
or analysis is not complete.
Execution Time(Per- Dynamic | Displays the proportion of total execution time (range that could be obtained as
centage)[%] analysis trace data) taken by the execution time of the target function, rounded to the near-
[IECUBE [78KOR]] est two decimal places, in the range 0.00 to 100.00N°t 3 4,
[IECUBE [V850]] The level of shading of the cell's background color indicates the proportion.
[IECUBEZ] Note, however, that this will display "-" if the debug tool's Trace function is disabled,
[Simulator] or analysis is not complete.
Execution Time(Aver- Dynamic | Displays the average execution time of the function ("execution time" / "number of
age)[unit] analysis | executions")Note 3. 4,
[IECUBE [78KOR]] The results of calculation are displayed rounded to the nearest nanosecond.
[IECUBE [V850]] The unit of time can be changed by selecting [Unit of Time] from the [Toolbar], or
[IECUBE2] from the Property panel's [Settings] tab, in the [General] category, changing the
[Simulator] [Unit of time] property.
The unit of time can be changed by selecting [Unit of Time] from the [Toolbar], or
from the Property panel's [Settings] tab, in the [General] category, changing the
[Unit of time] property (see the [Unit of time] property in the Property panel for
details on the time-display format).
Note, however, that this will display "-" if the debug tool's Trace function is disabled,
or analysis is not complete.
Code Coverage[%] Dynamic | Displays the code coverage ratio of the function (CO: "number of bytes of code exe-
[IECUBE] analysis | cuted in the address range" / "function’s code size" x 100)Not 5,
[IECUBE2] The level of shading of the cell's background color indicates the code coverage.
[Simulator] Note, however, that this will display "-" if the debug tool's Coverage function is dis-
abled, or analysis is not complete.
Notes 1. This item does not appear by default.

See "2.5.1 Set the columns to display" for details on how to display this item.

2. If a"typedef" has been used assign a different name to a basic type, the following types are displayed.

Original Type of "typedef" Type Displayed

- unsigned long

- unsigned int

unsigned long
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Original Type of "typedef" Type Displayed
- signed long long
- signed int
- long
-int
- unsigned short unsigned short
- signed short short
- short
- unsigned char unsigned char
- char (when "-Xchar=unsigned" option is specified)
- signed char char
- char (when "-Xchar=unsigned" option is not specified)

Set the [Accumulate result of analysis] property in the [General] category on the [Settings] tab of the
Property panel to [Yes] to display the cumulative value for each program execution.

The execution time does not include the execution time of the runtime libraries provided by the com-
piler.

The code coverage ratio is calculated with the cumulative value for each program execution.

If you need to reset the code coverage ratio, select [Clear Coverage Information] from the context menu
of the Editor panel or Disassemble panel, and then click the button.

Furthermore, as the result of a build after editing the program, if the function's allocated address is dif-
ferent from its allocated address at the time of the previous build, the code coverage ratio for the func-
tion that has not been executed may be displayed.

In the bottom of the [Function Name] item, the following information for each file is shown as [*Total*].
Note that "(No Definition)" displayed in the [File Name] item is treated as one file.

Figure A-6. [*Total*] Display (Function List Panel)
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Display Type Item Contents
*Total* - File Name The target file name
File PassN°t® File pass of the target file
Code Size[Bytes] Total of the function's code size in the target file
Reference Count Total number of times functions are referenced in the target file
Execution Count Total number of times functions were executed in the target file

Execution Time[unit] | Total of the execution time of functions in the target file

Execution Time(Per- | The proportion of total execution time (range that could be obtained as
centage)[%)] trace data) taken by the execution time of functions in the target file

Code Coverage[%] The code coverage ratio of functions in the target file
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Note This item does not appear by default.
See "2.5.1 Set the columns to display" for details on how to display this item.

Cautions 1. [IECUBE [78K0]]

The following items are not supported.
[Execution Time[unit]] / [Execution Time(Percentage)[%]] / [Execution Time(Average)[unit]]

2.  [IECUBE [78KOR]]
"0" is output as the first trace-data time tag during program execution.
For this reason, if the user repeatedly starts and stops execution, or performs step execu-
tion, the [Execution Time[unit]] / [Execution Time(Percentage)[%]] / [Execution Time(Aver-
age)[unit]] items will be invalid.

3. [IECUBE [V850]]
If step execution (step in and step over execution) was performed, the values output in the
time tags of the trace data will be invalid.
As aresult, the [Execution Time[unit]] / [Execution Time(Percentage)[%]] / [Execution
Time(Average)[unit]] items will be invalid.
Moreover, the [Code Coverage[%)]] item does not appear when the coverage board is not
mounted on IECUBE to be used.

4. [CA78KO0][CA78KOR]
If a source file with the same name exists in a project, the build tool rewrites the cross refer-
ence information of them. Therefore, the information of other than the source file that has
been compiled last in files with the same name cannot be acquired.

5. [CX]
Unused static functions deleted via compiler optimization cannot be displayed in the panel.

6. Values of the following items for the system library functions cannot be acquired.
[Return Type]/[Arguments Count]/[Arguments]/[Code Size[Bytes]]/[Stack Size[Bytes]]/[End
Address]/[Execution Time[unit]]/[Execution Time(Percentage)[%]]/[Execution Time(Aver-
age)[unit]]/[Code Coverage[%]]

7. Theitems of the Dynamic analysis information do not appear while disconnecting from the
debug tool (default).

Remarks 1.  The display of each type of information can be customized as follows:
- Sort the analysis information
- Filter the analysis information
2. The current row mark ( k) on the left edge of this area indicates that the column in question is the
current row.
The following operations can be performed on the current row:
- Jump to Defined Location
- Set Break Events
- Display List of Referencing Location
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[Toolbar]

The toolbar provides the following items and functions.
Note that all these items are invalid during execution of a program.

Acquires the latest data from the debug tool, and updates the contents of this panel.

e

Displays the latest information automatically by acquiring the information each time program execution
stops.

Note that this button is invalid when the [Refresh at program stop] property in the [General] category on
the [Settings] tab of the Property panel is set to other than [Specify Individually] (this button is locked in
accordance with the setting on the Property panel).

Resets highlighting of values that have been changed by executing a program.

2

Displays only the information value for functions in a file(s)/category(s) currently selected in the Project
Tree panel (see "(a) Linking with the Project Tree panel").

L

Displays only the information value for functions starting with the word at the caret position in the Editor
panel (see "(b) Linking with the Editor panel").

i Displays only the information value for functions in the Common area and PE currently selected in the
Debug Manager panel (see "(c) Linking with the Debug Manager panel [V850E2M]").
Note that this button is invalid when the selected microcontroller version does not support multi-core. or
while disconnecting from the debug tool.
Unit of Time The following cascade menus are displayed to specify the time unit for the analyze tool.
The setting of the [Unit of time] property in the [General] category on the [Settings] tab of the Property
panel is specified by default.
The time unit set in this toolbar is reflected in the Property panel.
H:M:S Displays the time as "hours, minutes (0 - 59), seconds (0 - 59)".
Second Displays the time in second units. The value is rounded to three decimal places.
Millisecond Displays the time in millisecond units. The value is rounded to three decimal places.
Microsecond Displays the time in microsecond units. The value is rounded to three decimal places.
Nanosecond Displays the time in nanosecond units. The value is rounded to integer number.

[[File] menu (Function List panel-dedicated items)]

The [File] menu for this panel provides the following items and functions.

Save Function List Data Overwrites the contents of this panel to the previously saved file (see "2.12 Save Analysis
Information").

Note that when the file has never been saved or the file is write disabled, the same opera-
tion is applied as the selection in [Save Function List Data As...].

Save Function List Data As... Opens the Save As dialog box to newly save the contents of this panel to the specified text
file (see "2.12 Save Analysis Information").

[[Edit] menu (Function List panel-dedicated items)]

The [Edit] menu for this panel provides the following items and functions.

Copy Copies the contents of the selected column (multiple selections possible) to the clipboard
as character strings separated by tabs.

Note that the contents of the clipboard cannot be pasted to this panel.

Select All Selects all the columns being displayed in this panel.
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[Context menu]

The context menu displayed by right-clicking on this panel provides the following items and functions.

Find All References Displays a list of the locations referencing the function(s) of the selected row(s), in the Out-
put panel’s [Find References] tab (see "2.9 Display List of Referencing Location").

Set Break to Function Sets a breakpoint at the first line of the function at the current row (the first executable line
in the target function) (see "2.7.1 Set a breakpoint to a function").

Note that this item is invalid while disconnecting from the debug tool.

Jump to Source Opens the Editor panel and displays the source file in which the function of the current row
is defined (see "2.6 Jump to Defined Location").

Jump to Disassemble Opens the Disassemble panel (Disassemblel) and displays the disassemble data corre-
sponding to the start address of the function of the current row (see "2.6 Jump to Defined
Location").

Note that this item is invalid while disconnecting from the debug tool.

Jump to Memory Opens the Memory panel (Memory1) and displays the memory list corresponding to the
start address of the function of the current row (see "2.6 Jump to Defined Location").

Note that this item is invalid while disconnecting from the debug tool.

Copy Copies the contents of the selected row(s) to the clipboard as character strings separated
by tabs.

Note that the contents of the clipboard cannot be pasted to this panel.
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Variable List panel

This panel is used to display the acquired variable information.
See "2.1 Overview" for details on how to display the variable information.

Caution [CA78KO0][CA78KOR][CA850]
When [Clean Project] from the [Build] menu is selected, the contents currently being displayed in

this panel will be cleared.

Figure A-7. Variable List Panel

Variable List

[Toolbar]{ E] @ e
(1) —[ 'E'E “ariable Mame <78 File Mame <7 Attribute 78 Type A hMemberz w4 Addrezs w8
b

w £_ad_finish CE_maine - unzigned char - Ox0atfb114
v E_count_ 10ms GG mains - unziened int - (x0atfb110
w Ecount_1ms CE_mainc - unzigned int - Dx0iattb10c
@ 7 o E_flag_detect CE_main - unzigned =hort - Ox0atftb118
W _aromp GG svgteminitc - - - -
*Total* CE_maine - - - -

*Tatal* G systemintc - - -
il | >
.

The following items are explained here.
- [How to open]
- [Description of each area]
- [Toolbar]
- [[File] menu (Variable List panel-dedicated items)]
- [[Edit] menu (Variable List panel-dedicated items)]
- [Context menu]

[How to open]

- On the toolbar in the Main window, click the button.
- From the [View] menu, select [Program Analyzer] >> [Variable List].

[Description of each area]

(1) Header area

(@ Column name
The name of the item of the acquired variable information is displayed.
Marks (icons) that are displayed at the name of the item indicate as follows:

Mark (Icon) Meaning
+ /1 Indicates whether display is locked (see "2.5.3 Lock the specific column to display").
M Indicates whether there is a sort order setting (see "2.5.4 Sort the analysis information").
AT Indicates whether there is a filter display setting (see "2.5.5 Filter the analysis information").
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Mark (Icon) Meaning

. Indicates that a message relating to information about this item has been output to the Output

panel. Hover the mouse over it to display a pop-up with the last message to be output.

Remark Columns to display can be customized via mouse operations in this area.
- Set the columns to display
- Change the order of the columns to display
- Lock the specific column to display

(b) Button

ﬂ Opens the Column Chooser dialog box in order to sort and show/hide the items (columns) dis-
played in the panel, and return customized settings to the defaults (see "2.5 Customize Dis-
play Method").

(2) Information area
This area displays the acquired variable information.
The analyze tool acquires two types of function information: Static analysis information and Dynamic analysis infor-
mation. The timing when each type of information can be displays differs (see "1.1.2 Types of analysis informa-
tion").
When the active project is changed while displaying the variable information, the variable information of the target
project is displayed. Note, however, that if the cross reference information has not been generated in the project or
the analyze tool is not supported by the project, nothing is displayed on this panel.
The value of the information that has been changed because of the execution of a program is shown highlighted
(the color depends on the configuration in the [General - Font and Color] category of the Option dialog box). To
reset the highlighting, click the button on the toolbar.
The items and details acquired as variable information are as follows:

Item Type Contents

Variable Name Static Displays the name of the global variable, the file-internal static variable or the static
analysis | variable inside functions that is defined/referenced in the C source file.

Moreover, displays the name of SFR/IOR being used in the program when the [Dis-
play the SFR/IOR] property in the [General] category on the [Settings] tab of the
Property panel is set to [Yes].

The maximum display characters is as follows:

- [CA78KO0][CA78KOR]: 249 characters

- [CA850]: 1022 characters

- [CX]: 2046 characters

The meanings of icons displayed are as follows:
- & : Avariable

- %]: A SFR [78KO0][78KOR] or an IOR [V850]
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Item Type Contents

File Name Static Displays the file name (without path) of the C source file where the variable is
analysis | definedNo® 1,
Note, however, that if it is not defined in a C source file in project, or if analysis was
not completed, then this will display "(No Definition)".
If it is defined in a header file, then the name of the header file is displayed.
[CA78KO0][CAT78KOR]
If a line with a variable described in "extern declaration" and a line with the vari-
able definition exist in the same file, the information of the variable definition can-
not be acquired. Consequently, in this case, this item will display "(No
Definition)".

Function NameNote 1 Static Displays the name of the function where the variable is defined.

analysis Note, however, this will be blank for other than static variables inside functions.

File PathNote 1 Static Displays the absolute path of the C source file where the variable is defined.

analysis Note, however, that if it is not defined in a C source file in project, or if analysis was
not completed, then this will be blank.

If it is defined in a header file, then the absolute path of the header file is displayed.

PE Information Static Displays the following information about PE from which the variable can be
[V850E2M] analysis | accessed.
- From PEn: PEn

- From common PE: Common
- Unknown: -

Note that this item appears only when the selected microcontroller version supports

multi-core.
ImportNOte 1 Static Displays the following information about the source of the variable information.
analysis - If it was acquired from inside an active project

"Original” is displayed.
- If it was acquired from an import file
The names of all import files are displayed.

- If it was acquired from inside an active project and an import file
"Original" and the names of all import files are displayed.

See "2.10 Import or Export Information File" for details on the import function.

Attribute Static Displays the variable's symbol attributes/symbol-modifier attributes.
analysis | |f there are multiple attributes, then they are displayed separated by commas (",").
Note, however, that this will display "-" if analysis is not complete.
The following attributes can be displayed.
- [CA78KO]

static, const, volatile, sreg, rwsfr, rosfr, wosfr
- [CA78KOR]

static, const, volatile, sreg, rwsfr, rosfr, wosfr, near, far
- [CA850]

static
- [CX]

static, ior, const, volatile, delete
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Item Type Contents

Type Static Displays the type of the variableNOt 2,

analysis | |f including an alternative name by using "#define statement" or "typedef state-
ment", then not the alternative name but the type is displayed.

Note, however, that this will display "-" if analysis is not complete.

The maximum number of pointers that can be displayed is as follows (up to 4
dimensions for an array can be displayed):

- [CA78KO][CA78KOR]: 8

- [CA850]: 6
- [CX]: 8
Members Static Displays the members of the structure/union.

analysis | |f there are multiple members, then they are displayed separated by commas (",").

Note, however, that this will display "-" if other than structures/unions or analysis is
not complete.

Address Static Displays the variable's allocated address in hexadecimal number notation.

analysis | The number of digits to display is equivalent to the maximum address value of the
selected microcontroller.

Note, however, that this will display "-" if analysis is not complete.

Size[Bytes] Static Displays the variable's size in decimal number notation.

analysis Note, however, that this will display "-" for bit variables or the like that cannot be dis-
played in bytes, or if analysis is not complete.

Reference Count Static Displays the number of times the variable is referenced in the program, in decimal
analysis number notation.
The location where the variable is defined is also counted. The totals for structures,
unions, and arrays are displayed at the variable level (references to individual
members and array elements are not shown).
Code in C source files that is referenced but is eliminated by the preprocessor dur-
ing compilation (e.g. via "#if" or "#ifdef" statements) is not included in the number of
references (it is also not output by the search results from [Find All References] in
the context menu).
Note, however, that this will display "-" if analysis is not complete.
[CX]
In the definition of variables, a line with an assignment statement (e.g. "int vari-
able = 10") is counted.

"variable++;" is interpreted as "variable = variable + 1". Therefore, this variable is
counted twice.

Read Count Dynamic | Displays the number of times the variable was read, in decimal number notationNote

[IECUBE] analysis | 34,

[IECUBEZ] For structures and unions, reads are counted at the structure/union variable level

[Simulator] (the number of reads at the individual member and element levels are not shown).
Note, however, that this will display "-" if the debug tool's Trace function is disabled,
or if analysis is not complete.

Write Count Dynamic | Displays the number of times the variable was written, in decimal number nota-

[IECUBE] analysis | tionNote 3.4,

[IECUBEZ] For structures and unions, writes are counted at the structure/union variable level

[Simulator] (the number of writes at the individual member and element levels are not shown).
Note, however, that this will display "-" if the debug tool's Trace function is disabled,
or if analysis is not complete.
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Item Type Contents
Read/Write Count™ote 1 Dynamic | Displays the number of times the variable was read/written, in decimal number
[IECUBE] analysis | notationNot 3.4,
[IECUBE2] For structures and unions, reads/writes are counted at the structure/union variable
[Simulator] level (the number of reads/writes at the individual member and element levels are
not shown).
It may not be possible to analyze reads/writes of variables is segments where
variables have been assigned to registers via compiler optimization. For this
reason, reads/writes in such sections will not be counted.
Note, however, that this will display "-" if the debug tool's Trace function is disabled,
or if analysis is not complete.
Minimum Value Dynamic | Displays the minimum measurement time from the results of program execution, in
[IECUBE] analysis | decimal number notation°t 3,
[IECUBE2] Note, however, that this will display "-" if for bit type variables/boolean type vari-
[Simulator] ables/structures/unions/arrays/pointer, if the debug tool's Trace function is disabled,
or if analysis is not complete.
[CA78KO][CAT8KOR]
Only a variable/SFR less than or equal to 2 bytes can be displayed.
[CA850][CX]
Only a variable/IOR less than or equal to 4 bytes can be displayed.
Maximum Value Dynamic | Displays the maximum measurement time from the results of program execution, in
[IECUBE] analysis | decimal number notationN°t 3,
[IECUBEZ] Note, however, that this will display "-" if for bit type variables/boolean type vari-
[Simulator] ables/structures/unions/arrays/pointer, if the debug tool's Trace function is disabled,
or if analysis is not complete.
[CA78KO0][CAT78KOR]
Only a variable/SFR less than or equal to 2 bytes can be displayed.
[CA850][CX]
Only a variable/IOR less than or equal to 4 bytes can be displayed.
Data Coverage[%] Dynamic | Displays the data coverage ratio of the variable ("number of bytes accessed in the
[IECUBE [78K0]] analysis | address range" / "variable size" x 100)N°te 5,
[IECUBE [78KOR]] The level of shading of the cell's background color indicates the data coverage.
[Simulator] Note, however, that this will display "-" if the debug tool's Coverage function is dis-
abled, or if analysis is not complete.

Notes 1. This item does not appear by default.
See "2.5.1 Set the columns to display" for details on how to display this item.
2. [CX]
If a "typedef" has been used assign a different name to a basic type, the following types are displayed.

Original Type of "typedef" Type Displayed

- unsigned long unsigned long

- unsigned int

- signed long long
- signed int
- long

-int

- unsigned short unsigned short
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Original Type of "typedef" Type Displayed
- signed short short
- short
- unsigned char unsigned char

- char (when "-Xchar=unsigned" option is specified)

- signed char signed char

- char (when "-Xchar=unsigned" option is not specified)

3. Set the [Accumulate result of analysis] property in the [General] category on the [Settings] tab of the
Property panel to [Yes] to display the cumulative value for each program execution.

4. The calculation is based on the acquired trace data. So for example, if one write to a 4-byte area was
output in the trace data as the upper 2 bytes and the lower 2 bytes, then two times will be displayed.

5. The data coverage ratio is calculated with the cumulative value for each program execution.
If you need to reset the data coverage ratio, select [Clear Coverage Information] from the context menu
of the Editor panel or Disassemble panel, and then click the button.
Furthermore, as the result of a build after editing the program, if the variable's allocated address is dif-
ferent from its allocated address at the time of the previous build, the data coverage ratio for the vari-
able that has not been accessed may be displayed.

In the bottom of the [Variable Name] item, the following information for each file is shown as [*Total*].
Note that "(No Definition)" displayed in the [File Name] item is treated as one file.

Figure A-8. [*Total*] Display (Variable List Panel)

YWariable Mame 74 File Hame T4 Size[Bytes] 74+ Reference Count 78 Read Count w4 Write Count 743

*Total+ CE_maing 13 a a i
¥Total+ CE svsteminite a 1 a a
Display Type Item Contents
*Total* - File Name The target file name

File PassN°t® File pass of the target file
Size[Bytes] Total of the variable's size in the target file
Reference Count Total number of times variables are referenced in the target file
Read Count Total number of times variables were read in the target file
Write Count Total number of times variables were written in the target file
Read/Write Count Total number of times variables were read/written in the target file
Data Coverage[%] The data coverage ratio of variables in the target file

Note This item does not appear by default.
See "2.5.1 Set the columns to display" for details on how to display this item.

Cautions 1.  The [Read Count]/[Write Count]/[Read/Write Count]/[Data Coverage[%]] item for a bit type
variable or a boolean type variable is measured by counting the number of accesses to the
address that the variable is being allocated.

Consequently, if bit type variables or boolean type variables are allocated to the same
address, these items above will display the same value.
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Remarks 1.

[Toolbar]

[CA78KO0][CA78KOR]

If a source file with the same name exists in a project, the build tool rewrites the cross refer-
ence information of them. Therefore, the information of other than the source file that has
been compiled last in files with the same name cannot be acquired.

[CA850]

If there are assembler instructions coded between "#pragma asm" and "#pragma endasm”,
then the registers and instructions coded in that location will be displayed as variables.
[CX]

Unused variables deleted via compiler optimization are not displayed.

The items of the Dynamic analysis information do not appear while disconnecting from the
debug tool (default).

If static variables inside functions with the same name are declared in a function, they are handled
as follows:
[CA78KO0][CA78KOR][V850]
- [Variable Name]/[File Name]/[Function Name]/[File Path]/[Import]
The information of the variable that is first declared in a function is displayed.
- [Reference Count]
All number of times the variable declared in a function is referenced is displayed.
- Items other than listed above
The information of the variable that is last declared in a function is displayed.
[CX]
- [Type]/[Members]
The information of the variable that is first declared in a function is displayed.
- Items other than listed above
The information of the variable that is first declared in a function is displayed.
The display of each type of information can be customized as follows:
- Sort the analysis information
- Filter the analysis information
The current row mark ( # ) on the left edge of this area indicates that the column in question is the
current row.
The following operations can be performed on the current row:
- Jump to Defined Location
- Register Watch-Expressions
- Display List of Referencing Location

The toolbar provides the following items and functions.

Note that all these items are invalid during execution of a program.

|

Acquires the latest data from the debug tool, and updates the contents of this panel.

=]
A

Displays the latest information automatically by acquiring the information each time program execution stops.
Note that this button is invalid when the [Refresh at program stop] property in the [General] category on the
[Settings] tab of the Property panel is set to other than [Specify Individually] (this button is locked in accor-
dance with the setting on the Property panel).

Resets highlighting of values that have been changed by executing a program.

Displays only the information value for variables in a file(s)/category(s) currently selected in the Project Tree
panel (see "(a) Linking with the Project Tree panel").
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Displays only the information value for variables starting with the word at the caret position in the Editor panel
(see "(b) Linking with the Editor panel”).

Displays only the information value for variables in the Common area and PE currently selected in the Debug
Manager panel (see "(c) Linking with the Debug Manager panel [V850E2M]").

Note that this button is invalid when the selected microcontroller version does not support multi-core. or while
disconnecting from the debug tool.

[[File] menu (Variable List panel-dedicated items)]

The [File] menu for this panel provides the following items and functions.

Save Variable List Data Overwrites the contents of this panel to the previously saved file (see "2.12 Save Analysis
Information").

Note that when the file has never been saved or the file is write disabled, the same opera-
tion is applied as the selection in [Save Variable List Data As...].

Save Variable List Data As... Opens the Save As dialog box to newly save the contents of this panel to the specified text
file (see "2.12 Save Analysis Information").

[[Edit] menu (Variable List panel-dedicated items)]

The [Edit] menu for this panel provides the following items and functions.

Copy Copies the contents of the selected column (multiple selections possible) to the clipboard
as character strings separated by tabs.

Note that the contents of the clipboard cannot be pasted to this panel.

Select All Selects all the columns being displayed in this panel.

[Context menu]

The context menu displayed by right-clicking on this panel provides the following items and functions.

Find All References Displays a list of the locations referencing the variable(s) of the selected row(s), in the Out-
put panel’s [Find References] tab (see "2.9 Display List of Referencing Location").

Register to Analysis Chartl Registers the variable(s) of the selected row(s) to the Analysis Chart panel (Analysis
Chartl) (see "2.11.1 Graph transitions in variable values").

Note that this item is invalid while disconnecting from the debug tool.

Access Break The following cascade menus are displayed to set a break event with access condition
(see "2.7.2 Set a break event to a variable").

Note that this item is invalid while disconnecting from the debug tool.

Set Variable Read Break to Sets a break event with read access condition to the variable of the current row.

Set Variable Write Break to Sets a break event with write access condition to the variable of the current row.

Set Variable R/W Break to Sets a break event with read/write access condition to the variable of the current row.
Register to Watch1 Registers the variable(s) of the selected row(s) to the Watch panel (Watchl) as watch-

expression(s) (see "2.8 Register Watch-Expressions").

Note that this item is invalid while disconnecting from the debug tool.

Jump to Source Opens the Editor panel and displays the source file in which the variable of the current row
is defined (see "2.6 Jump to Defined Location").
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Jump to Memory Opens the Memory panel (Memory1) and displays the memory list from the start address
of the variable of the current row (see "2.6 Jump to Defined Location").

Note that this item is invalid while disconnecting from the debug tool.

Copy Copies the contents of the selected row(s) to the clipboard as character strings separated
by tabs.

Note that the contents of the clipboard cannot be pasted to this panel.

R20UT0265EJ0100 Rev.1.00 RENESAS Page 83 of 129
Sep 01, 2010



CubeSuite Ver.1.40 APPENDIX A WINDOW REFERENCE

Call Graph panel

This panel is used to display the tree-structured chart (call graph) that indicates calling relationships between functions.
See "2.4 Display Calling Relationships between Functions (Call Graph)" for details on how to display the call graph.

Cautions 1.  Ifthe debug tool to use does not support the Trace function, or if the debug tool's trace function
is not enabled, then the Dynamic analysis information (an execution count) in the call graph
cannot be displayed.

2. Ifaclean is executed in the build tool, the call graph currently being displayed will be erased.

Remark A function whose source file does not exist in the project can be displayed in the call graph if the [Display
the function without definition at Call Graph panel] property in the [General] category on the [Settings] tab of
the Property panel is set to [Yes].

Figure A-9. Call Graph Panel
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The following items are explained here.
- [How to open]
- [Description of each area]
- [Toolbar]
- [[File] menu (Call Graph panel-dedicated items)]
- [[Edit] menu (Call Graph panel-dedicated items)]
- [Context menu]
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[How to open]

- On the toolbar in the Main window, click the button.
- From the [View] menu, select [Program Analyzer] >> [Call Graph].

[Description of each area]

(1) Display setting area

R!LLJ Toggles whether scrolling of content is enabled by dragging the panel directly. By
Scroll button default, scrolling is disabled.

Note that if scrolling is enabled, then the shape of the mouse cursor will change, and
clicking on a Function box in the call graph will not cause that function to be high-
lighted (it will not be reflected in the [Target function name] combo box). There will
also not be a Pop-up display with information about the function.

J Changes the call graph's zoom ratio. A number between 10 and 109 can be selected

Zoom slider (by default, 100 is specified).

:‘; ﬂ" Changes the call graph's zoom ratio. Each click of one of the buttons decrements/
Zoom infout button increments the value of the zoom slider by 1.

Automatically changes the call graph's zoom ratio. The call graph is enlarged or
Fit to panel button shrunk in accordance with the size of the panel, so that the entire call graph can be

displayed.

Resets the zoom ratio of the call graph to the default value of 100.

Zoom to 100% button

main w Selects the parent function to target for display in the call graph (it will be at the top of
[Parent function name] combo box | the call graph) from the drop-down listNo®, By default, the first function to appear
named "main" or containing the word "main" is specified as the parent function (if
there is no corresponding function, it will be empty).

(Left combo box)

Targst Fun [m]s Selects the function to highlight (show in selected state) on the call graph from the follow-
[Target function name] combo box | ing drop-down list.
(Right combo box) - If the [Parent function name] combo box is empty

The names of all functions in the program

- If a parent function is specified with the [Parent function name] combo box
The names of functions called by that parent function (including child and grand-
child functions)

If scrolling via the Scroll button is disabled, then when a function box is clicked in the
call graph, the function's name will be reflected in the combo box.

Note [V850E2M]
If the selected microcontroller version supports multi-core, you can select "PEn". In this case, the call graph
will only be displayed for the functions executed in the selected PEnN.
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(2) Call graph area
This area displays a call graph indicating calling relationships between functions that have been acquired from the
cross reference information.
By default, the first function to appear named "main" or containing the word "main" is considered to be the parent
function, and that function is placed on the left edge of the call graph (the corresponding parent function name will
be displayed in the [Parent function name] combo box). If there is no corresponding function name, then the func-
tions in the program that are not called by any other functions (reference count = 0) will be considered to be parent
functions, and they will be placed on the leftmost edge (the [Parent function name] combo box will be empty).
Next, the child functions, grandchild functions, and so on will be placed on the call graph, from left to right (they will
be arranged from top to bottom, with the functions to appear first shown topmost).
If an arbitrary parent function is specified in the [Parent function name] combo boxN°®, then only the functions
called by that function will appear in the call graph. If the combo box is empty, then all functions in the program will
appear in the call graph.

Note [V850E2M]
If the selected microcontroller version supports multi-core and "PEn" is selected in the [Parent function
name] combo box, the call graph will only be displayed for the functions executed in the selected PEn.

The composition of the call graph is as follows.

Figure A-10. Composition of Call Graph
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The function is displayed in a box format.
The following information is displayed in a function box.

Figure A-11. Information of Function Box
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Condition  PE information [V850E2M]

Function name Indicates the name of the target function.
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Definition Indicates the location at which the target function is defined with "File name(Line num-
ber)".
Note, however, that if the definition information does not exist, then this will display "(No
Definition)".

Attribute If the target function is a static function, then "<static>" is displayed.

Condition The current state of the target function is shown in the following background colors.

- Light blue:  Not executed

- Purple: Executed
PE Information If the selected microcontroller version supports multi-core, PE in which the target func-
[V850E2M] tion is assigned is shown in the following shadow colors.

-Gray: Common

- Red: PE1
- Green: PE2
- Blue: PE3
- Orange: PE4

Remark By double-clicking a function box, you can jump to the location of the source text where the function
is defined (see "2.6 Jump to Defined Location").
Note, however, that this function cannot be used when the scroll function for the call graph is
allowed by using the Scroll button ( button). In this case, select the target function with the
[Target function name] combo box, then select [Jump to Source] from the context menu.

(b) Connection line
If a given function is called statically by another function, then the function boxes of the two functions will be
shown linked by a connection line. Connection lines are only displayed for static function calls. Connection
lines are not displayed for dynamic function calls.
The following information is displayed by each connection line.

Remark If there are no static function calls but there are dynamic function calls (e.qg. if function calls are only
made using function pointers), then this information can be confirmed in the Pop-up display.

Figure A-12. Information of Connection Line
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Reference count Indicates the number of times static calls have been made.
Execution count Indicates the number of dynamic calls in parentheses: "()".

This information is the cumulative value for each program execution when the [Accumulate
result of analysis] property in the [General] category on the [Settings] tab of the Property panel
is set to [Yes].

Note that this information appears only when the trace data exist.
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Recursive call A connection line and reference count is displayed as follows when a function calls itself.

combination0] _caller...
mainc 238

Circular call As an example, say that there are functions A, B, and C. If A calls B, which calls C, which then

calls A (A -> B -> C -> A), then although connection lines will be displayed for the calls of Ato B
and B to C, no connection line will be shown for the call of C to A. Instead, the following line seg-
ment will only be shown, to indicate a circular call.

circular02_caller0b
main.c &7

You can check information about functions in a circular call via the Pop-up display.

(c) Pop-up display
When the mouse cursor is hovered over a function box, information about that function appears in a pop-up.
The display format is as follows:

Caution This function cannot be used when the scroll function for the call graph is allowed by using
the Scroll button ( button).

Function name: Function name
Location: File name(Line number)
@absolute path of the file
Recursive call count: Reference count(Execution: Execution count)
Circular call count
Function name: Reference count(Execution: Execution count)

Function name: Reference count(Execution: Execution count)

Dynamic call count
Function name: Count

Function name: Count

Function name Indicates the name of the target function.

Location Indicates the location at which the target function is defined with "File name(Line number)".

Note, however, that if the definition information does not exist, then this will display "(No Def-
inition)".

Recursive call count This item is displayed only if the target function is a recursive call.
Reference count:  Number of recursive calls made

Execution count: ~ Number of executions (only if there is trace data)
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Circular call count This item is displayed only if there are circular function calls from the target function. If there
are multiple target functions, that at most 4 will be listed.

Function name: Name of function in circular call
Reference count:  Number of circular calls made

Execution count: ~ Number of executions (only if there is trace data)

Dynamic call count This item is displayed only if there are only dynamic function calls, and no static function
calls. If there are multiple target functions, that at most 4 will be listed.

Function name: Name of dynamic call function

Count: Number of executions

" combination _caller.
4 main.c (238)

N

Function name: combination0 _caller(
Location: main.c(233)

@ CMCubeSuites Testharc

Fecursive call count: 1 (Execution: 13 Times
Dynamic call count:

sub_fp01 #54 CubeSuite’ Test\arch mainc: 1

Remark The cumulative value for each program execution is displayed as Execution count when the [Accu-
mulate result of analysis] property in the [General] category on the [Settings] tab of the Property
panel is set to [Yes].

[Toolbar]

The toolbar provides the following items and functions.
Note that all these items are invalid during execution of a program.

[Z] Acquires the latest data from the debug tool, and updates the contents of this panel.

Note that this button is invalid during execution of a program.

et Displays the latest information automatically by acquiring the information each time program execution
stops.

Note, however, that this button will be disabled if the [Refresh at program stop] property in the [General]
category on the [Settings] tab of the Property panel is set to other than [Specify Individually] (this button
is locked in accordance with the setting on the Property panel).

! Opens the Call Graph Search dialog box to search for a function existing on this panel.

[[File] menu (Call Graph panel-dedicated items)]

The [File] menu for this panel provides the following items and functions.

Save Call Graph Data Overwrites the contents of this panel to the previously saved file (see "2.12 Save Analysis
Information").

Note that when the file has never been saved or the file is write disabled, the same opera-
tion is applied as the selection in [Save Call Graph Data As...].

Save Call Graph Data As... Opens the Save As dialog box to newly save the contents of this panel to the specified text
file (see "2.12 Save Analysis Information™).
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[[Edit] menu (Call Graph panel-dedicated items)]

The [Edit] menu for this panel provides the following items and functions.

Find... Opens the Call Graph Search dialog box to search for a function currently existing on this
panel.

[Context menu]

The context menu displayed by right-clicking on this panel provides the following items and functions.

Jump to Source Opens the Editor panel and displays the source file in which the function currently being
selected with the [Target function name] combo box is defined (see "2.6 Jump to Defined
Location").

Jump to Disassemble Opens the Disassemble panel (Disassemblel) and displays the disassemble data corre-

sponding to the start address of the function currently being selected with the [Target func-
tion name] combo box (see "2.6 Jump to Defined Location").

Note that this item is invalid while disconnecting from the debug tool.

Jump to Memory Opens the Memory panel (Memory1) and displays the memory list corresponding to the
start address of the function currently being selected with the [Target function name]
combo box (see "2.6 Jump to Defined Location").

Note that this item is invalid while disconnecting from the debug tool.

Jump to Function List Opens the Function List panel and selects the function currently being selected with the
[Target function name] combo box
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Analysis Chart panel

This panel is used to display charts of the acquired function information and variable information.

Up to a maximum of four of these panels can be opened. Each panel is identified by the names "Analysis1",
"Analysis2", "Analysis3", and "Analysis4" on the title bar.

See "2.11 Display Analysis Information in Chart" for details on how to display the chart in this panel.

Caution This panel can be opened only while connecting to the debug tool (this panel is closed after discon-
necting from the debug tool).

Figure A-13. Analysis Chart Panel
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The following items are explained here.
- [How to open]
- [Description of each area]
- [[File] menu (Analysis Chart panel-dedicated items)]

[How to open]

- On the toolbar in the Main window, click the button.
- From the [View] menu, select [Program Analyzer] >> [Analysis Chartl - 4]

[Description of each area]

(1) Toolbar
The available buttons on the toolbar differ depending on the currently selected tab.
See the section for the tab in question for details.

(2) Chart area
This area displays a chart relating to the acquired function information/variable information.
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(3) Tab selection area
The type of chart is switched when a tab is selected.
In this panel, a following tab is contained (see the section explaining the tab for details on the display/setting).
- [Variable Value Changing Chart] tab
- [Execution Time(Percentage) Chart] tab

Remark A y mark is displayed on the tab if a message relating to the chart information has been output to the
Output panel.

[[File] menu (Analysis Chart panel-dedicated items)]

The [File] menu for this panel provides the following items and functions.

Save Analysis Chart Data Overwrites the contents that are displayed on the currently selected tab to the previously
saved file (see "2.12 Save Analysis Information").

Note that when the file has never been saved or the file is write disabled, the same opera-
tion is applied as the selection in [Save Analysis Chart Data As...].

Save Analysis Chart Data As... Opens the Save As dialog box to newly save the contents that are displayed on the cur-
rently selected tab to the specified file (see "2.12 Save Analysis Information").

R20UT0265EJ0100 Rev.1.00 RENESAS Page 92 of 129
Sep 01, 2010



CubeSuite Ver.1.40 APPENDIX A WINDOW REFERENCE

[Variable Value Changing Chart] tab

Use this tab to display the relationship of variable/register/other values registered as graphing targets to time in a line
chart.

These tabs on the Analysis Chart panel are identified by the names "Analysis Chartl", "Analysis Chart2", "Analysis
Chart3", and "Analysis Chart4". From these tabs, you can register graphing targets individually.

See "2.11.1 Graph transitions in variable values" for details on how to display graphs on this tab.

Figure A-14. Analysis Chart Panel: [Variable Value Changing Chart] Tab
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The following items are explained here.
- [How to open]
- [Description of each area]
- [Toolbar]
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[How to open]
- On the toolbar in the Main window, click the button, and then select the [Variable Value Changing Chart] tab.
- From the [View] menu, select [Program Analyzer] >> [Analysis Chart1-4], and then select the [Variable Value

Changing Chart] tab.

[Description of each area]

(1) Variable name/Variable value setting area
This area is provided with the following functions.
Note that these functions are invalid during execution of a program.

(@) Registering/deleting graphing targets
Register or delete targets for graphing on this tab.

\

w - Registering a new graphing target

[Variable Name] combo box Enter the name of the new graphing target to register directly via the keyboard (max-
imum character length: 2,046)N°t,
The following types of graphing targets can be registered.

- Global variable

- File-internal static variable

- Static variable inside functions

- CPU register

- SFR [78K0][78KOR]

- IOR [V850]

- Address

Deleting a graphing target that was previously registered

Select the graphing target to delete from the drop-down list.

The drop-down list displays the names of all graphing targets that are currently regis-
tered.

A graphing target can be selected by clicking the graph, or if a legend is displayed,
by clicking on the target legend.

% Registers the target name specified in the [Variable Name] combo box as a graphing

Add button target.

E Deletes the target name specified in the [Variable Name] combo box as a graphing tar-

Delete button get.

Note The input format is as follows (same as the input format of the Watch panel):
Note the following, however, when registering items:
- If the variable name of a structure, union, or array is registered, it cannot be graphed.
- For structures, unions, and arrays, the member name or element must be specified.
- Immediate addresses are registered with a size of 1 byte.
- There may be restrictions on the number and size of targets that can be graphed, depending on the
debug tool used and the method by which the graph data was acquired (see "(2) Select the method

for acquiring the graph data").
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Table A-2. Input Format of Graphing Targets

Input Format Value to be Acquired

Variable name of C language Value of C language variable

Variable-expression[Variable-expression] Element of array

Variable-expression.Member name Member of structures/unions

Variable-expression->Member name Member of structures/unions that pointer des-
ignates

*Variable-expression Value of pointer variable

CPU register name Value of the CPU register

SFR register name [78K0][78KO0R] SFR register value

1/0 register name [V850] 1/0 register value

Label, EQU symbol and immediate address | Values of label, EQU symbol and immediate
address

Bit symbol Bit symbol value

Caution Immediate addresses of different sizes with the same address cannot be registered.
In this case, the immediate addresses that has been registered previously takes prece-
dence.

Remark See"(1) Register graphing targets" for other ways to register graphing targets.
(b) Find values

Find locations where a variable changes to the specified value in the currently displayed graph (see "(4) Vali-
date the graph data").

v — DB &

L Select the graphing target to find from the drop-down list.

\4

[Variable Name] combo box | The drop-down list displays the nhames of all graphing targets that are currently regis-
tered.

A graphing target can be selected by clicking the graph, or if a legend is displayed, by
clicking on the target legend.

w Specify the value to find by entering it directly via the keyboard (maximum history size:
[Variable Value] combo box | 10 items).

Note that values can only be specified in decimal number notation.

jITV Search to the left for locations where the graphing target specified in the [Variable
Previous change button Name] combo box changes to the value specified in the [Variable Value] combo box.
I’“_i Search to the right for locations where the graphing target specified in the [Variable
Next change button Name] combo box changes to the value specified in the [Variable Value] combo box.
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If the search is successful, the following mark is displayed at the matching location (if there are no matching
locations, then a message is displayed in the Output panel).

Mark indicating found location

(2) Chart area
This area displays the relationship between values (Y axis) and time (X axis) in the registered graphing target, in a
line chart.
The format of the line chart will differ as follows, depending on the method for acquiring the graph data.

- When the Trace data analysis is specified

[ ]

Creates a graph linking each plot via

perpendicular lines (step-plot chart).

- When the Real-time sampling analysis is specified

Creates a chart linking each plot via

straight lines.

Caution If the Trace data analysis is specified, the changes to variables are not displayed when they
occur while the variable is assigned to a register due to compiler optimization.

Remark If the acquired graph data exceeds the buffer capacity, then the oldest graph data is overwritten by the
new graph data (ring buffer system).
In this case, part of the graph rendering will be blank.
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This area is provided with the following functions.

(@ Time (X axis)
Displays the passage of time. The display units are in accordance with the acquired data.
Click onthe / / = mark to expand the chart in the direction of the X axis.
The time display range depends on the method for acquiring the graph data (see "Table 2-8. Differences
Depending on the Method for Acquiring Graph Data").

(b) Value (Y axis)
Displays the values of the registered graphing target.
By default, the maximum and minimum values of the acquired data are used as the upper and lower bounds of
the chart, but it is also possible to specify a range to display (see "((a) Setting the display range").
It is also possible to specify a valid range of values, in order to avoid displaying abnormal values (see "(b)
Setting the valid range (Discard abnormal values)").

(c) Pop-up display
When the mouse cursor is hovered over a transition location on the graph, information about that location
appears in a pop-up.
The display format will differ as follows, depending on the method for acquiring the graph data.

- When the Trace data analysis is specified

Value name
Value: Data value, Location: File name(Line number)

Time: Data value

#

'% | |

global o
Walue: 660, Location: mainc(115)
Time: 31 8mz603us 7000

+
—5

Remark The [Location] information is displayed only when the transition location information exists in
the graph data (when the information does not exist, "-" is displayed). In this case, further-
more, you can display the applicable location in the Editor panel by clicking the transition
point.

Note, however, that the [Location] information may be invalid value when the graph data is
acquired by simultaneously using a Trace event and a Point Trace event in the debug tool.

- When the Real-time sampling analysis is specified

Value name
Value: Data value

Time: Data value
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,.f“fﬂ

/,_,_——-" global o
Walue: 660

Time: 31 8m=603ps 700

(3) Legend area
This area displays the legend of the registered graphing target (default).
To hide it, set the [Display the legend 1 - 4] in the [Analysis Chart1-4] category on the [Settings] tab of the Property
panel to [No]. Moreover, in this category, you can also use the [Location of the legend 1 - 4] property to specify
where to display the legend.

[Toolbar]

The toolbar provides the following items and functions.
Note that all these items are invalid during execution of a program.

| Acquires the latest data from the debug tool, and updates the contents of this panel.
=:' Displays the latest information automatically by acquiring the information each time program execution
stops.

Note, however, that this button will be disabled if the [Refresh at program stop] property in the [Gen-
eral] category on the [Settings] tab of the Property panel is set to other than [Specify Individually]
(default) (this button is locked in accordance with the setting on the Property panel).

L Registers automatically watch-expressions on the Watch panel as the graphing targets (see "(1) Reg-
ister graphing targets").

&3

Uses the Trace data analysis as the method for acquiring the graph data.

S

Uses the Real-time sampling analysis as the method for acquiring the graph data (default).
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[Execution Time(Percentage) Chart] tab

Use this tab to display the acquired function information in a pie chart of the function execution times.
See "2.11.2 Chart the function execution time ratios" for details on how to display graphs on this tab.

Cautions 1.  If the debug tool to use does not support the Trace function, or if the debug tool’s trace function
is not enabled, then this chart cannot be displayed.
2. [IECUBE [78K0]]
Because the trace time tag function is not supported, this chart cannot be displayed.

Figure A-16. Analysis Chart Panel: [Execution Time(Percentage) Chart] Tab

Analyzis Ghartl
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The following items are explained here.
- [How to open]
- [Description of each area]
- [Toolbar]

[How to open]

- On the toolbar in the Main window, click the button, and then select the [Execution Time(Percentage) Chart]
tab.

- From the [View] menu, select [Program Analyzer] >> [Analysis Chart1-4], and then select the [Execution Time(Per-
centage) Chart] tab.

[Description of each area]

(1) Chart area
This area displays a pie chart indicating function execution time ratios.
You can change the number of functions to display by setting from the [The number of functions displaying in the
Execution Time(Percentage) Chartl-4] property in the [General] category on the [Settings] tab of the Property
panel (set to [10] by default).
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The targets are charted in ranking order of highest proportion of execution time taken. Functions exceeding the

number specified here are displayed together under "Others".

@)

(b)

[Toolbar]

Label display
Each function label is displayed in the format "Function-name[proportion of execution time (%0)]".
For static files, the file name is also included inside the parentheses ().

Remark The proportion of execution time is the same as the [Execution Time(Percentage)[%]] in the Func-
tion List panel.

Pop-up display

When the mouse cursor is hovered over a function, information about that function's execution time appears in
a pop-up in the format "Execution-time[unit]".

The [Unit] can be changed by the [Unit of time] property in the [General] category on the [Settings] tab of the
Property panel.

Others [20.071%] » '_;rmain [21.85%)]

main_sub01[static] [F.42%] +—-..

.......... *zub03 [9.36%]
312000 [hs

sub01_sub01 [F49%]«

u,

-
“zub02 [3.04%)]
*sub01 [3.69%]

sub3_sub1 [EO7%] <
<ub02_sub01 [5.07%]

Remark The Execution-time is the same as the [Execution Time[unit]] in the Function List panel.

The toolbar provides the following items and functions.
Note that all these items are invalid during execution of a program.

Acquires the latest data from the debug tool, and updates the contents of this panel.
"i' Displays the latest information automatically by acquiring the information each time program execution
stops.
Note, however, that this button will be disabled if the [Refresh at program stop] property in the [General]
category on the [Settings] tab of the Property panel is set to other than [Specify Individually] (default) (this
button is locked in accordance with the setting on the Property panel).
T Does not work in this tab.
Does not work in this tab.
g Does not work in this tab.
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Output panel

This panel is used to display operation logs for various components (analyze tool, design tool, build tool, debug tool,
etc.) provided by CubeSuite and a list of locations that refer to the specified function/variable.

See "2.9 Display List of Referencing Location” for details on how to output lists of locations referencing a function or
variable.

Figure A-17. Output Panel

Informat iontMOB12003) @ The trace of the instruction was not included in the trace
data. Please confirm the zetting of the trace. J

Informat ion{M0812004) : The trace of the data access was not included in the trace

data. Pleaze confirm the setting of the trace. J
W= JIEoF]

W
(2)~|: ' All Messages {,{r Prograr Anakyzer ,Af Build Toal f Debug Tool f Find References f ¥

The following items are explained here.
- [How to open]
- [Description of each area]
- [[File] menu (Output panel-dedicated items)]
- [[Edit] menu (Output panel-dedicated items)]
- [Context menu]

[How to open]

- From the [View] menu, select [Output].

[Description of each area]

(1) Message area
This area displays operation logs for various components (analyze tool, design tool, build tool, debug tool, etc.)
provided by CubeSuite and a list of places that refer to the specified function/variable.
For details on the contents displayed in this area, see the section explaining the corresponding tab.

(2) Tab selection area
The origin of messages is changed when each tab is selected.
The following tabs are available for the analyze tool.

- [All Messages] tab
- [Program Analyzer] tab

- [Find References] tab

Remark When the new message is output, "*' mark is displayed to the left of the tab name.
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[[File] menu (Output panel-dedicated items)]

The [File] menu for this panel provides the following items and functions.

saved text file (*.txt).

Save Output-Tab Name Overwrites the contents that are displayed on the currently selected tab to the preciously

Note that when the file has never been saved or the file is write disabled, the same opera-
tion is applied as the selection in [Save Output-Tab Name As....].

Save Output-Tab Name As... Opens the Save As dialog box to newly save the contents that are displayed on the cur-
rently selected tab to the specified text file (*.txt).

[[Edit] menu (Output panel-dedicated items)]

The [Edit] menu for this panel provides the following items and functions.

Copy Copies the contents of the selected range to the clipboard as character string(s).
Select All Selects all the messages displayed on the currently selected tab.

Find... Opens the Search and Replace dialog box.

Replace... Opens the Search and Replace dialog box.

[Context menu]

The context menu displayed by right-clicking on this panel provides the following items and functions.

Copy Copies the contents of the selected range to the clipboard as character string(s).
Select All Selects all the messages displayed on the currently selected tab.

Clear Deletes all the messages displayed on the currently selected tab.

Tag Jump Opens the Editor panel and jumps to the number of the corresponding line in the corre-

sponding file of the message at the caret position.

Stop Searching Cancels the current search operation.

This item is in valid when is not being executed.

Help for Message Displays online help for the message on the current caret position.

This item only applies to warning messages and error messages.
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[All Messages] tab

This tab is used to display operation logs for all components (analyze tool, design tool, build tool, debug tool, etc.) pro-
vided by CubeSuite.

Figure A-18. Output Panel: [All Messages] Tab

Infaormat ion(MOB12003) @ The trace of the instruction was not included in the trace o
data. Please confirm the zetting of the trace. J

Information{M0812004) : The trace of the data access was not included in the trace
l[datja. Please confirm the zetting of the trace. J
EOF

Ok

W
\ all Messages .,{r Program &nalyzer ,f Build Toal ,f Debug Tool ,f Fird References f ¥

The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- From the [View] menu, select [Output], and then select the [All Messages] tab.

[Description of each area]

(1) Message area
This area displays operation logs for all components (analyze tool, design tool, build tool, debug tool, etc.) provided
by CubeSuite. Note that messages that the analysis tool output during analysis are not displayed on this tab
(these messages are displayed only on the [Program Analyzer] tab).
The colors of message display differ with the type of message as shown below (character colors and background
colors depend on the configuration in the [General - Font and Color] category of the Option dialog box).

Message Type Display Example (Default) Description

Normal message AaBhCec | Character color Black Displayed with information notices

Background color White

Warning message AaBhc: Character color Blue Displayed with warnings about operations

Background color Standard color

Error message AaBhCe | Character color Red Displayed when there is a critical error, or
when execution is not possible due to a opera-
tional mistake

Background color Light gray

Remarks 1.  When the output message is double-clicked, or the [Enter] key is pressed with the caret over the
message, the Editor panel appears and the destination line number of the file is displayed.
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2. Online help with regard to the message in the line is shown by selecting [Help for Message] in the
context menu or pressing the [F1] key while the caret is in the line where the warning message or
the error message is displayed.

3. You can save the contents displayed on this tab to a text file (*.txt) by selecting [Save Output-All
Messages As...] from the [File] menu.
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[Program Analyzer] tab

This tab is used to display only operation logs for the analyze tool out of those for various components (analyze tool,
design tool, build tool, debug tool, etc.) provided by CubeSuite.

Figure A-19. Output Panel: [Program Analyzer] Tab

The specified wvalue does not exist from the present location to the start of a chart. A

(MOE24003 )

AllMessages ), Program Analyzer /| Buid Tool /| Debug Tool | Find References /[ ~

The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- From the [View] menu, select [Output], and then select the [Program Analyzer] tab.

[Description of each area]

(1) Message area
This area displays only operation logs for the analyze tool out of those for various components (analyze tool,
design tool, build tool, debug tool, etc.) provided by CubeSuite.
The colors of message display differ with the type of message as shown below (character colors and background
colors depend on the configuration in the [General - Font and Color] category of the Option dialog box).

Message Type Display Example (Default) Description

Normal message AaBhCe | Character color Black Displayed with information notices

Background color White

Warning message AaBhCE Character color Blue Displayed with warnings about operations

Background color Standard color

Error message AaBhCe | Character color Red Displayed when there is a critical error, or
when execution is not possible due to a opera-
tional mistake

Background color Light gray

Remarks 1.  When the output message is double-clicked, or the [Enter] key is pressed with the caret over the
message, the Editor panel appears and the destination line number of the file is displayed.

2. Online help with regard to the message in the line is shown by selecting [Help for Message] in the
context menu or pressing the [F1] key while the caret is in the line where the warning message or
the error message is displayed.

3. You can save the contents displayed on this tab to a text file (*.txt) by selecting [Save Output-Pro-
gram Analyzer As...] from the [File] menu.
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[Find References] tab

Use this tab to display a list of locations referencing the specified function/variable.

See "2.9 Display List of Referencing Location" for details on how to output lists of locations referencing a function or
variable.

Cautions 1.  This tab does not appear if the Display List of Referencing Location operation is never per-

formed.

2. Codein Csource files that is referenced but is eliminated by the preprocessor during compila-
tion (e.g. via "#if" or "#ifdef" statements) is not output as referenced locations.

3. [CX]
Reference of a function that is assignment to function pointers is not output as referenced loca-
tions.

4. Each time a search is made for referencing locations, the output list of referencing locations is
cleared.

Figure A-20. Output Panel: [Find References] Tab

Start of finding all references, .
Tarzet: sublld

Definition: sub0l.c(3): int WA int arz_a, int arz b, int arz_c)d

Reference(Execut ion Count 0} sub01.h(3): int SN int, int, int);J

ReferencelExecut ion Count 000 main.c(38): int MWK int, int, int):zd

Reference(Execut ion Count 0): main.c(38); ——result = SNEN local a. local_b, local_c);d
Reference(Execut ion Count 002 main.c(129): —————result = SMElzlobal s, zlobal b, zlobal _c):

(1)

& list of the functions which are being called by function =sub01: ]

zubll_=ubll,]
& list of the variables doing a reference (read / write) by function sub01:
zlobal_aJ
End of finding all references,|
L) [EOF] w
I\t Al Messages f{' Program Analyzer g Find References (| Debug Tool ,{' Build Tool ,f -

The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- From the [View] menu, select [Output], and then select the [Find References] tab.

[Description of each area]

(1) Message area
This area displays the following list of locations referencing a function/variable on the Function List panel/Variable
List panel (see "2.9 Display List of Referencing Location").

Remarks 1.  When the function name/variable name on this tab is double-clicked, the Editor panel appears and
the caret moves to the line where the function/variable is defined.
2. The color of the highlighted target function name and target variable name depends on the [High-
light] item in the [General - Font and Color] category of the Option dialog box.
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3. You can save the contents displayed on this tab to a text file (*.txt) by selecting [Save Output-Find

References As...] from the [File] menu.

(@) Output format of list of locations referencing a function
The contents of the search results consist of the following parts:

Figure A-21. Output Format of List of Locations Referencing a Function

Start of finding all references
Target: Target function name
Definition: File name (Number of lines): Line 1of the location
A
Reference(Execution Count: Number): File name (Number of lines): Line 1of the location:
A list of the functions which are being called by function Target function name:
B Calling function name
A list of the variables doing a reference (read / write) by function Target function name:
C
Reference variable name
End of finding all references
The location at which the target function is defined and a list of locations referencing the target function
Target Indicates the name of the target function.
Definition Indicates the location at which the target function is defined.
Note that if the information cannot be acquired from the cross reference file, then "None" is dis-
played.
File name (Number of | Indicates the file nameNO at which the location in question
lines) exists. The number in parentheses indicates the number of lines
(line number) in the file.
Line 1 of the location Displays a 1-line excerpt from the file at the location.
A At this time, the target function name is highlighted.
Reference Lists the locations referencing the target function. If there is the Dynamic analysis information,
then the number of times the target function is executed is included in parentheses ().
Note that if the information cannot be acquired from the cross reference file, then "None" is dis-
played.
File name (Number of | Indicates the file nameN°® at which the location in question
lines) exists. The number in parentheses indicates the number of lines
(line number) in the file.
Line 1 of the location Displays a 1-line excerpt from the file at the location.
At this time, the target function name is highlighted.
A list of functions called within the target function
B | calling function Lists the names of functions called within the target function.
name If no functions are called, then "None" is displayed.
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A list of variables referenced (read/written) inside the target function

C | Reference vari- Lists the names of variables referenced (read/written) inside the target

able name If no variables are referenced, then "None" is displayed.

function.

Note When the [File path] item is being displayed on the Function List panel (this item
default), the absolute path of the file appears.

is not displayed by

Figure A-22. Example of List of Locations Referencing a Function (without Dynamic Analysis Information)

Target: =subllJ

Definition: sub01.c(3): int (int arg_a, int arg_b, int arg_c)d

Reference: sub01.R{3): int int, int, intl:d

Reference: main.ci38): int Cint, int, inti;.J

Reference: main.ci38): sresult = SNEN local _a. local b, local _ci;d

3eference: main.cil89) ———=—=sresult = STENN=lobal_a, global b, global_ci;

& lizt of the functionz which are being called by function sub01:.J
zubll _=ub0 1

& |ist of the variables doing a reference (read / write) by function sub01:,J
zlobal_a,l

Figure A-23. Example of List of Locations Referencing a Function (with Dynamic Analysis Information)

Tarzet: subl1d

Definition: sub0l.c(3): int SWEEN int arz_a, int arz_b, int arz_c)Jd
ReferencelExecut ion Count 0): sub01.h(3): int SN int, int. int);.J
Reference(Execut ion Count 0): main.c(38): int MR int, int, int):J
Reference(Execut ion Count 000 main.c(38): ——result = EWAN local &, local b, local

# list of the functions which are being called by function sub1:J
=ub01_=ubl1,]

# list of the variables doing a reference (read / write) by function sub1:.d
global_al

clid

Reference(Execut ion Count 032 main.c{129): ——=———sresult = SMEl(=lobal s, zlobal b, zlobal_c);

(b) Output format of list of locations referencing a variable

The output search results consist of the location where the target variable is defined, and a list of locations ref-

erencing the target variable.

Figure A-24. Output Format of List of Locations Referencing a Variable

Start of finding all references
Target: Target variable name
Definition: File name (Number of lines): Line 1of the location

Reference (Read/Write Count:Number): File name (Number of lines): Line 1lof the location

End of finding all references

Target Indicates the name of the target variable.
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Definition Indicates the location at which the target variable is defined.

Note that if the information cannot be acquired from the cross reference file, then "None" is displayed.

Note

File name (Number Indicates the file name at which the location in question exists. The num-

of lines) ber in parentheses indicates the number of lines (line number) in the file.

Line 1 of the location | Displays a 1-line excerpt from the file at the location.

At this time, the target variable name is highlighted.

Reference Lists the locations referencing the target variable. If there is the Dynamic analysis information, then the num-
ber of times the target variable is executed is included in parentheses ().

Note that if the information cannot be acquired from the cross reference file, then "None" is displayed.

Note

File name (Number Indicates the file name at which the location in question exists. The num-

of lines) ber in parentheses indicates the number of lines (line number) in the file.

Line 1 of the location | Displays a 1-line excerpt from the file at the location.

At this time, the target variable name is highlighted.

Note When the [File path] item is being displayed on the Variable List panel (this item is not displayed by
default), the absolute path of the file appears.

Remarks 1.  How lines with variables described in "extern declaration" are handled depending on the com-

piler currently used is as follows:

- [CA78K0][CA78KOR]
A line with a variable described in "extern declaration" is handled as "Reference".
Furthermore, if a line with a variable described in "extern declaration" and a line with the vari-
able definition exist in the same file, then "None" is displayed in "Definition".

- [CA850]
A line with a variable described in "extern declaration" is handled as "Definition".

- [CX]
A line with a variable described in "extern declaration" is handled as "Reference".

2. [CX]
In the definition of variables, a line with an assignment statement (e.g. "int variable = 10") is
handled as "Reference".

Figure A-25. Example of List of Locations Referencing a Variable (without Dynamic Analysis Information)

Target: glubal_&J

Definition: main.h{3):
Definition: main.c{100: -
Refrence: main.c(35): —+g|uba| -Dlnter =
Refrence: main.c{112):
Refrence: main.c{126):
Refrence: main.c{129):
Refrence: subll.c(15):

extern |nt = |obal al

. zlobal_b, zlobal el

Figure A-26. Example of List of Locations Referencing a Variable (with Dynamic Analysis Information)

Target: global _a,l

Definition: main.h{3): extern int
Definition: main.c{103: int ST -
Ref rence{Read/Write Count 0} main.c(35):
Ref rencelRead/Write Count 0): main.u:l:H
Ref rence{Read/Write Count 00 main.c(12
Ref rence{Read/Write Count 0} main.cil12

A
Ref rencefRead/Write Count 0): sub01.c{150:

oba | oMl

z Al
—:v—:vresult = subl1 (. =zlobal b, zlobal _ci:

—=result = top + HIE
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Path Edit dialog box

This dialog box is used to specify the file when importing an information file (Function list file (*.csfl)/Variable list file
(*.csvl)).

See "2.10 Import or Export Information File" for details on the import function.

Figure A-27. Path Edit Dialog Box

Path Edit %]
PathiOne path per one lined: |I_|

ChCubeSuitet Test SamplethFuncList_SubZ cefl
ChCubeSuitet Test SamplehVarList_WarZ cavl

Browsze..

[Function buttons] —| OF l [ Cancel ] [ Help

The following items are explained here.
- [How to open]
- [Description of each area]
- [Function buttons]

[How to open]

- On the [Settings] tab in the Property panel, select the [Import files] property in the [Import / Export] category, and
then click the [...] button.

[Description of each area]

(1) Path edit area

(@) [Path(One path per one line)]
Specify each Function list file (*.csfl)/Variable list file (*.csvl) to import, one to a line, including the path (up to

259 characters per line, and up to 64 lines can be specified). If you specify a relative path, specify the project
folder as the base.

Note that at this time, you can use the following macro names for embedded macros.

Macro Name Function
%ProjectName% Replaces itself with the project name.
%CubeSuitePath% Replaces itself with the absolute path of the CubeSuite install folder.
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(b) Button

Browse... Opens a dialog box to specify files to import.

The selected file name is added to [Path(One path per one line)].

[Function buttons]

Button Function
OK Sets the specified file(s) to the [Import files] property then closes the dialog box.
Cancel Ignores the setting and closes this dialog box.
Help Displays the online help of this dialog box.
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Column Chooser dialog box

This dialog box is used to sort, show/hide the items (columns) displayed on the Function List panel/Variable List panel.
If the Customize Display Method operation has been performed on one of the panels, then this dialog can also be used
to reset these customizations to the default settings.

Figure A-28. Column Chooser Dialog Box (For Function List Panel)

CGolumn Chooser ﬁ]

Function Mame

File Mame

' [] File Path

ﬁ Import

Aittribute

Feturn Type

ﬁ frguments Cournt

freuments

Code Size[Bytez]

Stack Size[Bytes]

Start fddress

ﬁ End Address

Feference Count

$ Execution Cournt
\iJ Execution Time[he]
\iJ Execution Time (Percentage)[%]
L) Execution Time (fverage)ns]
Code Coveraze[¥]

[Function buttons] — Default i [ Close ]

Figure A-29. Column Chooser Dialog Box (For Variable List Panel)

Column Chooser [X]

Variable Mame
File Mame
ﬁ Function Mame
| [] File Path
ﬁ Import
Attribute
Twpe
Members
(1) — Address
Size[Bytez]
Reterence Count
ng) Read Gount
Li)Write Count
[ i) Readirite Gount
L Minimum Yalue
(i) Maximum Value
Data Coverags[¥]

O

[Function buttons] — Detault | [ Close
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The following items are explained here.

- [How to open]

- [Description of each area]

- [Function buttons]

[How to open]

- On the Function List panel, click the button.

- On the Variable List panel, click the button.

[Description of each area]

(1) Item list area

This area displays a list of all items (columns) that can be displayed in the Function List panel/Variable List panel
(the items (columns) that can be displayed differ according to the microcontroller and the debug tool used).

The display order of the items in this list, and the state of checkboxes, are the same as the current sort order and
visible/hidden status in the corresponding panel.
Specify the checkboxes of each item to show or hide that item on the panel.

Displays this item on the panel.

|:| Does not display this item on the panel.

jrj Indicates that a message relating to information about this item has been output to the Output panel. Hover the
mouse over it to display a pop-up with the last message to be output.

[Function buttons]

Button Function
Default Resets the display order and visible/hidden settings for each item in the Function List
panel/Variable List panel to their default values.
Close Closes this dialog box.

Remark The default display status for each item is as follows.
The order of [Item] in the table corresponds to the display order of items (columns) on each panel.

Note that all display locking, display filtering, and other customization will be cleared.

The available items are also limited depending on the microcontroller and debug tool used.

Table A-3. Default Display Status (Function List Panel)

Iltem Status
While disconnecting from the While connecting to
debug tool the debug tool

Function Name Display Display

File Name Display Display

File Path Non-display Non-display
PE Information™N°t Display Display

[V850E2M]

Import Non-display Non-display
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Iltem Status
While disconnecting from the While connecting to
debug tool the debug tool
Attribute Display Display
Return Type Display Display
Arguments Count Non-display Non-display
Arguments Display Display
Code Size[Bytes] Display Display
Stack Size[Bytes] Display Display
Start Address Display Display
End Address Non-display Non-display
Reference Count Display Display
Execution Count Non-display Display
[IECUBE]
[[ECUBEZ2]
[Simulator]
Execution Time[unit] Non-display Display

[IECUBE [78KOR]]
[IECUBE [V850]]
[IECUBEZ2]

[Simulator]

Execution Time(Percentage)[%)] Non-display Display
[IECUBE [78KOR]]
[IECUBE [V850]]
[IECUBEZ2]

[Simulator]

Execution Time(Average)[unit] Non-display Display
[IECUBE [78KOR]]
[IECUBE [V850]]
[IECUBEZ2]

[Simulator]

Code Coverage[%] Non-display Display
[IECUBE]
[IECUBEZ2]

[Simulator]

Note [VB50E2M]
This item appears only when the selected microcontroller version supports multi-core.

Table A-4. Default Display Status (Variable List Panel)

Iltem Status
While disconnecting from the While connecting to the debug
debug tool tool
Variable Name Display Display
File Name Display Display
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Iltem Status
While disconnecting from the While connecting to the debug
debug tool tool
Function Name Non-display Non-display
File Path Non-display Non-display
PE Information™N°t Non-display Display
[V850E2M]
Import Non-display Non-display
Attribute Display Display
Type Display Display
Members Display Display
Address Display Display
Size[Bytes] Display Display
Reference Count Display Display
Read Count Non-display Display
[IECUBE]
[IECUBEZ2]
[Simulator]
Write Count Non-display Display
[IECUBE]
[IECUBEZ2]
[Simulator]
Read/Write Count Non-display Non-display
[IECUBE]
[IECUBEZ2]
[Simulator]
Minimum Value Non-display Display
[IECUBE]
[IECUBEZ2]
[Simulator]
Maximum Value Non-display Display
[IECUBE]
[IECUBEZ2]
[Simulator]
Data Coverage[%] Non-display Display
[IECUBE [78K0]]
[IECUBE [78KOR]]
[IECUBEZ2]
[Simulator]

Note [VB50E2M]

This item appears only when the selected microcontroller version supports multi-core.
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Call Graph Search dialog box

This dialog box is used to search for a function existing in the call graph displayed in the Call Graph panel.

Caution Searches can be performed only for functions (function boxes) that appear in a call graph.

Figure A-30. Call Graph Search Dialog Box

Gall Graph Search [
[l Search condition Prewview u
Function Mame:
| |
Conditian: |c:u:untains v|
[] Gase—szensitive —1
@ Parent Count: | 3 | % — (2
Condition: |equaIS to 3 | E\C\
. =]
Child Gount: | = | g
Condition: |equals to w | %
=]
[ Cancel ] [ Help ] :I— [Function buttons]

The following items are explained here.
- [How to open]
- [Description of each area]
- [Function buttons]

[How to open]

- On the toolbar of the Call Graph panel, click the button.
- Focus the Call Graph panel, and then select [Find...] from the [Edit] menu.

[Description of each area]

(1) [Search condition]
Configure the search conditions.
If the (b) [Parent Count] /(c) [Child Count] below are also specified as search conditions, then only functions
meeting all conditions will be searched.

(@) [Function Name]
Specify a function name to search.
You can either type character strings directly into the text box, or select one from the input history via the drop-
down list (up to 10 items).
The previous specified function name is displayed by default (if it does not exist, then this is left blank).

Remark You can also specify a function name with any one of the following methods.
- Drag and drop an arbitrary row of the Function List panel to this dialog box.
- Drag and drop an arbitrary character strings to this combo box.
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<1> [Condition]
From the following drop-down list, select the condition for the character strings specified with [Function

Name].
equals Searches for the function name that exactly matches the specified string.
begins with Searches for function names starting with the specified string.
ends with Searches for function names ending with the specified string.
contains Searches for function names containing the specified string (default).

<2> [Case-sensitive]

Searches with the designated characters in case-sensitive.

|:| Searches with the designated characters in not case-sensitive (default).

(b) [Parent Count]
If required as a search parameter, you can specify the number of parent functions to search.
You can either type a value directly into the text box (settable range: 0 to 65535), or select one from the input
history via the drop-down list (up to 10 items).
The previous specified value is displayed by default (if it does not exist, then this is left blank).

<1> [Condition]
From the following drop-down list, select the condition for the numeric value specified with [Parent
Count].

Searches for the names of functions with more (greater than) the specified number of par-
ent functions.

is greater than

is greater than or | Searches for the names of functions with at least as many (greater than or equal to) the

equals to

specified number of parent functions.

equals to

Searches for the names of functions with the same number of (equal to) the specified num-
ber of parent functions (default).

equals to

is less than or

Searches for the names of functions with at least as less (greater than or equal to) the
specified number of parent functions.

is less than Searches for the names of functions with less (greater than) the specified number of parent

functions.

(c) [Child Count]
If required as a search parameter, you can specify the number of child functions to search.
You can either type a value directly into the text box (settable range: 0 to 65535), or select one from the input
history via the drop-down list (up to 10 items).
The previous specified value is displayed by default (if it does not exist, then this is left blank).

<1> [Condition]
From the following drop-down list, select the condition for the numeric value specified with [Child Count].

Searches for the names of functions with more (greater than) the specified number of child
functions.

is greater than
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is greater than or | Searches for the names of functions with at least as many (greater than or equal to) the
equals to specified number of child functions.

equals to Searches for the names of functions with the same number of (equal to) the specified num-
ber of child functions (default).

is less than or Searches for the names of functions with at least as less (greater than or equal to) the

equals to specified number of child functions.

is less than Searches for the names of functions with less (greater than) the specified number of child
functions.

(2) [Preview]
This area displays all part of the call graph.
If the area currently displayed in the Call Graph panel is a portion of the entire call graph, then that area is shown in
a red frame.

[Function buttons]

Button Function

Search Backward The search uses the specified conditions, starting from the function name at the bottom of the
call graph, and proceeding upward. The corresponding function box is highlighted. If a func-
tion has been specified in the [Target function name] combo box on the Call Graph panel,
then the search starts from the corresponding function, moving upward.

Note that if an illegal value is specified, or the program is executing, then a message will
appear, and the function search will not be performed. If focus moves to this dialog box from
a panel other than the Call Graph panel or the Call Graph panel is hidden, then this button will
be disabled.

Search Forward The search uses the specified conditions, starting from the function name at the top of the
call graph, and proceeding downward. The corresponding function box is highlighted. If a
function has been specified in the [Target function name] combo box on the Call Graph panel,
then the search starts from the corresponding function, moving downward.

Note that if an illegal value is specified, or the program is executing, then a message will
appear, and the function search will not be performed. If focus moves to this dialog box from
a panel other than the Call Graph panel or the Call Graph panel is hidden, then this button will

be disabled.
Cancel Cancels the function search and closes this dialog box.
Help Displays the help for this dialog box.
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Filter Settings dialog box

This dialog box is used to set the filter conditions when filtering the display of analysis information on the Function List
panel/Variable List panel.

Caution The filtering configured via this dialog box and the Filtering results linked to panel are mutually
exclusive functions.
For this reason, the two filtering functions here cannot be enabled simultaneously (when one of the
filters is active, setting the other filter will disable all filters set to date).
See "2.5.5 Filter the analysis information" for details on the display-filter.

Figure A-31. Filter Settings Dialog Box

Filter Setting E

B Filter criteria:
Sl | e | vl
(2) P aND () OR
o] wv] | v
[Function buttons] u [ Ok ] [ Cancel ] [ Help ]

The following items are explained here.
- [How to open]
- [Description of each area]
- [Function buttons]

[How to open]

- On the Function List panel/Variable List panel, click the filter icon (=¥ / ¥ ), and then select the [(Custom)].

[Description of each area]

Configure the filter conditions.
In the First condition setting area (top)/Second condition setting area (bottom), you can specify up to two conditions.
Use the Logical operator buttons (JAND]/[OR]) to set the two conditions as a single filter condition.

(1) First condition setting area (top)/Second condition setting area (bottom)

(@) Comparison value (left combo box)
You can either type the comparison value of for the filter (number or string) directly via the keyboard (up to
2,048 characters), or select one from the input history via the drop-down list (maximum 10 items).
By default, the comparison value set in the current target item is displayed.

(b) Condition (right combo box)
Select the condition for the comparison value specified in (a), above, from the drop-down list.
By default, the condition set in the current target item is selected.
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Item Comparison Value

Numerical Value Character String

Note

no condition Compared as numerical value Compared as character string

equals

does not equal

is greater than

is greater than or equal to

is less than

is less than or equal to

begins with Compared as character string

does not begin with

ends with

does not end with

contains

does not contain

Note If [no condition] is selected, then the comparison value will be ignored (not set as a condition).
Caution Use the top condition-specification area if you only wish to specify one filtering condition.
(2) Logical operator buttons

Select the logical relationship holding between the conditions specified in the First condition setting area (top)/Sec-
ond condition setting area (bottom) via the following option button.

AND Only information meeting both condition 1 and condition 2 is displayed.

This is mutually exclusive to the [OR] button.

OR Only information meeting either condition 1 or condition 2 is displayed.

This is mutually exclusive to the [AND] button.

[Function buttons]

Button Function

OK Displays the analysis information in the Function List panel/Variable List panel under the
specified filtering conditions.

If the Filtering results linked to panel was performed, then all display-filters linked to the
panel conducted prior to this are deleted.

Cancel Ignores the setting and closes this dialog box.
Help Displays the online help of this dialog box.
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Save As dialog box

This dialog box is used to save the contents of the Function List panel/Variable List panel/Call Graph panel/Analysis
Chart panel to a specified file.
Note, however, that what is saved is as follows:

- Function List panel/Variable List panel:

Only the currently displayed items (column) and analysis information (rows)
- Call Graph panel:

Depending on the settings of this dialog box
- Analysis Chart panel:

Only the contents of the currently displayed tab

Figure A-32. Save As Dialog Box

Save fs E]
(1) ~|: Save i |lﬂsample V| (¢ I i

D

iy Recent
Documents

F“['-'
Deszkbop
) e/
My Documents

v

hy Computer

(3 % File: name: v [ Save ]
My Network | | [Function buttons]

Save as type: |Te><t Files fktuth Vl Cancel

v

4

\4

The following items are explained here.
- [How to open]
- [Description of each area]
- [Function buttons]

[How to open]

- Focus the Function List panel, and then select [Save Function List Data As...] from the [File] menu.

- Focus the Variable List panel, and then select [Save Variable List Data As...] from the [File] menu.

- Focus the Call Graph panel, and then select [Save Call Graph Data As...] from the [File] menu.

- Focus the Analysis Chart panel, and then select [Save Analysis Chart Data As...] from the [File] menu.
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[Description of each area]

(1) [Savein]
Select the folder to save the panel contents in the file.

(2) List of files area
This area displays a list of files matching the conditions selected in [Save in] and [Save as type].

(3) [File name]
Specify the file name to save.

(4) [Save as type]
Select the type of file to save.

(@) For the Function List panel
The following file types are displayed:

Text Files (*.txt) Text format

CSV(Comma-Separated Variables) (*.csv) CSV format

Microsoft Office Excel Workbook (*.xls) Microsoft Excel 97 - Excel 2003, and 5.0/95 book format

CubeSuite Function List file (*.csfl) File format to import the function information (See "2.10 Import or
Export Information File".)

(b) For the Variable List panel
The following file types are displayed:

Text Files (*.txt) Text format

CSV(Comma-Separated Variables) (*.csv) CSV format

Microsoft Office Excel Workbook (*.xIs) Microsoft Excel 97 - Excel 2003, and 5.0/95 book format

CubeSuite Variable List file (*.csvl) File format to import the variable information (See "2.10 Import or
Export Information File™.)

(c) For the Call Graph panel
The following file types are displayed:

Bitmap(Only the visible part) (*.bmp) Bitmap format (32-bit) (Graphic file format)
JPEG(Only the visible part) (*.jpg) JPEG format (Graphic file format)
PNG(Only the visible part) (*.png) PNG format (Graphic file format)

Bitmap (*.bmp) Bitmap format (32-bit) (Graphic file format)
JPEG (*.jpg) JPEG format (Graphic file format)

PNG (*.png) PNG format (Graphic file format)

EMF (*.emf) EMF format (Graphic file format)

Caution  All part of the call graph may not successfully be saved as a graphic file format if the project
is too big.
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Remarks 1.  When "(Only the visible part)" is selected, only the part currently being displayed in the panel
will be saved.
2. If the zoom function has been applied, then the image will be saved at the current zoom ratio
(except for EMF format).

(d) For the Analysis Chart panel
The following file types are displayed:

Text Files (*.txt) Text format

CSV(Comma-Separated Variables) (*.csv) CSV format

Microsoft Office Excel Workbook (*.xIs) Microsoft Excel 97 - Excel 2003, and 5.0/95 book format
Bitmap (*.bmp) Bitmap format (32-bit) (Graphic file format)

JPEG (*.jpg) JPEG format (Graphic file format)

PNG (*.png) PNG format (Graphic file format)

Remark Items to be saved in other than the graphic file format are as follows:
- [Variable Value Changing Chart] tab

When the graph has been acquired via the Trace data analysis

Item Time Value(Variable Value(Variable Location
name) name)

Note - Outputs only the variable whose value has been If the informa-
changed (if the value designates an unknown, this tion does not
field is left blank). exist, this field

is left blank

When the graph has been acquired via the Real-time sampling analysis

Item Time Value(Variable | Value(Variable | Value(Variable
name) name) name)

Note - Outputs always the value of the variable (if the value designates an
unknown, this field is left blank).

- [Execution Time(Percentage) Chart] tab

Item Function Name Percentage[%] Time

Remark The data is saved with entries separated by commas (,). If the data contains commas, each entry is
surrounded by double quotes (" ") in order to avoid illegal formatting.

[Function buttons]

Button Function
Save Saves the file with the specified name.
Cancel Closes this dialog box.
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