To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.
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and discrete devices, and memory chips other than DRAMSs (flash memory, SRAMs etc.)
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Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the
contents of the document itself.
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and power devices.
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1. Outline of the STK Viewer

1.1 Outline of Processing Performed by the STK Viewer

The STK Viewer finds the stack size needed for program operation and the relationship
of function calls by processing the inspector information which is added to the object
file when compiled after specifying the compiler driver’s startup option -finfo. Also, by
specifying information, if any, that could not be fully analyzed with only the inspector
information via GUI, the STK Viewer recalculates the stack size and the relationship of

function calls.

nc xxx startup option

A 4

C language

source file

Cpp XXX Preprocessor

Preprocessed result

C language source file

-finfo

nc xxx startup option

ccom XXX Compiler

Assembly language

source file
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4

as XXX Assembler

Relocatable

object file

Linker

-G > In Xxx
Absolute
module file
STK Viewer N stk

Stack usage

display file

xxx : 30, 308, 79

Figure 1.1 Flow of Stack Calculation Processing




The STK Viewer starts a stack size calculation utility (stk). The utility stk analyzes
the inspector information added to the absolute module file and calculates the stack size
needed for each function and the relationship of function calls. This information is
output to a stack usage display file (extension “stk”).

The STK Viewer analyzes the stack usage display file and displays the result on its
window.

About assembler files
For the assembler files to be analyzed by the STK Viewer, the following information is
required.

(1) .insf
Description
Indicates the beginning of a function.
Format
.insf assembler function name, storage class, 0
assembler function name: Indicates a function name.
storage class: S (static function) or G (global function)
0: Fixedto O
Example statement
.insf _func,S,0

(2) .einsf
Description
Indicates the end of a function.
Format
.einsf

(3) .call
Description
Indicates a function call.
Format
.call assembler function name, storage class
assembler function name
storage class: S (static function)/G (global function)
Example statement
.call _func,S



(4) .stk
Description
Indicates stack operation.
Format
.Stk push/pop size
push/pop size: Specify in bytes
Example statement
stk 8 (For pushing 8 bytes)
.stk -8 (For popping 8 bytes)

(5) Example statement

.glb XXX
XXX
Ainsf  _ xxx,G,3 <- Specify the position at which the function starts
pushm R1,R3,A0,Al
.stk 8 <- Use 8 bytes of stack for pushing
mov.w #0,A0
mov.w #0,Al
glb _yyy
.call _yyy,G <- Specify the position at which the function is
called
jsra o _yyy

popm R1,R3,A0,Al

.stk -8 <- Free 8 bytes of stack by popping

rts

.einsf <- Specify the position at which the function ends
.end

Executing stk singly
The utility stk can be executed singly from the command line to display the stack
usage or the amount of stack used. (Refer to Appendix A.)



1.2 Main Window
Displays the stack usage after calculating it. The functions for which the stack size

could not be determined by stk are displayed for each category in the unresolved
function list in the lower part of the window.
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Figure 1.2 Main Window

(Note: This is an example window when run in Windows)



Table 1.1 Menu Commands

Command name

Description

File

Open... Loads absolute module file or saved stack size.
Save... Saves the specification of stack size.
Exit Closes the STK Viewer.
Edit
Cut Copies a selected string to the clipboard and cuts it from
the body text.
Copy Copies a selected string to the clipboard.
Paste Pastes a string from the clipboard into a position.
Action
Calc Recalculates the stack usage from the specified stack
usage and the relationship of function calls.
Reset Reacquires stack information. Clears the information
that has been set.
Help
About... Shows version information. Opens the About Dialog

Box.

Table 1.2 Toolbar

Command name

Description

Open Loads absolute module file or saved stack size.

Save Saves the specification of stack size.

Cut Copies a selected string to the clipboard and cuts it from
the body text.

Copy Copies a selected string to the clipboard.

Paste Pastes a string from the clipboard into a position.

Calc Recalculates the stack usage from the specified stack
usage and the relationship of function calls.

Reset Reacquires stack information. Clears the information
that has been set.

About Shows version information. Opens the About Dialog

Box.




(1) Function tree

Shows the relationship of function calls.

The functions for which the stack size could not be calculated are marked with red
circles. The red circles change to green when the problem is resolved by a use-specified
stack size.

[Display format]
function name (assembler symbol name)[definition file name]: stack usage bytes

(2) Function information

Shows information on a function selected from the function tree or unresolved
function list.

For unknown functions or recursively called functions, the stack size to be used by
such function can be specified. For indirectly called functions, click the [Select Files...]
button to open the Select Functions Dialog Box, from which you can specify the called
function.

(3) Unresolved function list (unknown functions and recursive or indirect calls)
The functions for which the stack usage could not be calculated are listed here.
The functions for which the stack usage has been set have their markings change from
red to green circles.
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1.3 The Select Functions Dialog Box

The utility stk cannot find the stack size when the program contains indirect calls. In
such a case, use this dialog box to specify any function that may probably be called and
calculate the stack size newly again.

The functions in this dialog box are displayed in order of the defined file name,
function name, and assembler symbol name.

Eﬁf’a Select Functions Dialog

[ _i8lec, f8le, _ fEle 1=
[ malloc.c, rlsmem, $rlsmem =
[ util.c, pr_err, _pr_err

[ malloc.c, free, _free

[ _fdltar.c, fdltor, §_fdltor

[ util.c, fralue, _fealue

[ _famule, f8mul,  fBmul
[ b5.h, main, _main

[ util.c, inotequals, $inotequals

| cancEL |

Figure 1.3 Select Functions Dialog Box

1.4 The About Dialog Box
This dialog box is used to show the version numbers of the STK Viewer and stk.

5tk Viewer — About |

Stk Viewer: |Sthk Viewer Y.1.00.00

Copwrizht 2000 MITSUBISHI ELECTRIC CORPORATION

AND MITSUBISHI ELECTRIC SEMICOWDUCTOR SYSTEMS CORPORATION
&1 Rizhtz Reserved.

Stk Utility - |Stack utility 3TE for WCcompiler ¥.1.00.00

Copyrizht 2000 MITSUBISHI ELECTRIC CORPORATION

and MITSUBISHI ELECTRIC SEMICOWDUCTOR SYSTEMS CORPORATION
&1 Rightz Reserved.

|»

4

Figure 1.4 About Dialog Box
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1.5 The Exit Dialog Box
This dialog box is provided for confirming whether or not to exit the STK Viewer.

f23 Stk Viewer - Exit Ed

@ Do you really want to exit?
] o |

Figure 1.5 Exit Dialog Box
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2. Limitations

2.1 About the Mouse Cursor

If the mouse on your computer is used for an animation or a 3D cursor in Windows, or
the mouse is set to leave its locus as a lag, the STK Viewer may not be displayed
correctly. In such a case, please change the current mouse settings and use the mouse
with standard settings.

If the problem still exists even after changing to standard settings, change the system
properties performance setting by lowering the hardware accelerator in its detail settings
of graphic. This will help to solve the problem.

2.2 About the stk Execution File

For the STK Viewer to be able to start stk, one of the following conditions must be
met. If neither of these conditions are met, the STK Viewer will run properly.

e The STK Viewer and stk exist in the same directory

e The path to stk is specified

13



3. Starting the STK Viewer

When running in Windows
Starting from the TM

Click the [Stk Viewer Start] button on the project bar of TM V.3.00 or later. When a
project is open in the TM, stk by default uses the project’s absolute module file to
calculate the stack size.

Starting from the Start menu
When running in UNIX
Starting from the command line

Enter the command shown below from the command line.

[path in which java installed]java -jar [path in which STK Viewer
installed]StkViewer.jar

14



4. Using the STK Viewer
4.1 Calculating the Stack Size
(i) Choose [File] -> [Open] from the menu or click the [Open] button on the toolbar to
open a file selection dialog box. From this dialog box, specify the absolute module file
you want to load.
(ii) Click the [Open] button, and stk starts calculating the stack size after closing the
dialog box. The result is shown in the function tree.

If the STK Viewer is started from the TM, stk by default selects the absolute module
file opened by the TM as it calculates the stack size.

4.2 Stack Size of a Function with Unknown Stack Size

(1) Assembler functions
(i) Choose an assembler function from the function tree or click the [Unknown] tab on
the unresolved function list to choose the function whose stack size is unknown.
(ii) When information on the selected function is shown in function information
column of the window, enter the desired stack size.
(iii) Choose [Action] -> [Calc] from the menu or click the [Calc] button on the
toolbar, and stk recalculates the stack size for the function and updates the display
accordingly.

(2) Indirectly called functions
(i) Choose an indirectly called function from the function tree or click the [Indirect]
tab on the unresolved function list to choose the function whose stack size is
unknown.
(if) When information on the selected function is shown in function information
column of the window, click the [Select Files...] button to open the Select Functions
Dialog Box. From this dialog box, choose the called function by turning its check box
on.
(iii) Choose [Action] -> [Calc] from the menu or click the [Calc] button on the
toolbar, and stk recalculates the stack size for the function and updates the display
accordingly.

(3) Recursively called functions
(i) Choose a recursively called function from the function tree or click the
[Recursive] tab on the unresolved function list to choose the function whose stack
size is unknown.
(ii) When information on the selected function is shown in function information
column of the window, enter the desired stack size.
15



(iii) Choose [Action] -> [Calc] from the menu or click the [Calc] button on the
toolbar, and stk recalculates the stack size for the function and updates the display

accordingly.

(4) Clearing a specified stack size
Choose [Action] -> [Reset] from the menu or click the [Reset] button on the toolbar.
After clearing all of the specified stack size, stk recalculates the stack size for the

functions and updates the display accordingly.

4.3 Reusing the Set Information

(1) Saving the set information
(i) Choose [File] -> [Save...] from the menu or click the [Save] button on the toolbar.
(i) A file selection dialog box is displayed. From this dialog box, specify the path
and file name you want and click the [Save] button.

(2) Loading the saved information
(i) Choose [File] -> [Open] from the menu or click the [Open] button on the toolbar.
(i) A file selection dialog box is displayed. From this dialog box, specify the path
and file name you want and click the [Open] button. Based on the saved information,
stk recalculates the stack size for the function and shows the result on the window.
The contents hitherto displayed on the window are erased.

4.4 Showing Version Information
Choose [Help] -> [About] from the menu or click the [About] button on the toolbar. An

About Dialog Box is displayed, showing the version information on the STK Viewer and
stk.
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5. Error Messages of the STK Viewer

5.1 Error Messages

Table 5.1 lists the error messages output by the STK Viewer along with the contents of

errors and the actions to be taken.

Table 5.1 Error Messages of the STK Viewer

Error message

Content of error and action

Error No.0 Stk Viewer: Internal Error
Contact to Mitsubishi.

An internal error occurred.
-> Please contact Renesas.

Error No.1 Stk Viewer:
found.
Confirm 'file-name'.

'file-name’

is not

The file “file-name” could not be found.
-> Check the file name.

Error No.2 Stk Viewer: STK Utility failed.

This is an error of the STK utility.
-> Refer to Table 5.2, “Error Messages of
the STK Utility.”

Error No.3 Stk Viewer:
specified.

File is

not

No file is specified.
-> Specify the file name you want.

Error No.4 Stk Viewer: Invalid Stack Size.
Stack size is a decimal number.

The specified stack size is incorrect.
-> Specify any stack size in decimal.

Error No.5 Stk Viewer: Invalid STK File.
Stk Viewer has gotten an invalid Stk file.

An STK file in incorrect format has been
loaded.
-> Check whether the STK file is correct.

Error No.6 Stk Viewer: Out of memory.

Memory is insufficient. There are too
many functions that are called in the
source file. Processing is stopped.
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Table 5.2 Error Messages of the STK Utility

Error message

Content of error and action

Error

> multiply input file.

Multiple input file names exist.
-> Make sure there is only one input file name.

Error :

target file not found.

The absolute module file does not exist.
-> Specify another absolute module file that
does exist.

Error :

ignore option 'option-name’.

The option “option-name” is incorrect.
-> Specify another option name that is correct.

Error :

not enough memory.

Memory is insufficient.

-> Close other applications or take other
measures to secure the necessary memory
capacity.

Error

: cannot open ‘file-name’.

Failed to open the file “file-name.”
-> Check to see if the file exists.

Error :

cannot close 'file-name’.

Failed to close the file “file-name.”
-> Check the disk system of your computer.

Error :

different format 'file-name'.

The absolute module file is in incorrect format.
-> Check the absolute module file and, if
necessary, recreate it.

Error :

not found start function data.

The function data for which to start
calculations does not exist.
-> Please contact Renesas.

Warning : not found
'function-name’.

function

Information for the function specified with
-func= cannot be found.
-> 1. Check to see if the specified function
name is correct.

2. Check to see if the .x30 and .x79 files
have been created after specifying -finfo.

System error [Xxxxxx].

This is an internal error of STK.
-> Please contact Renesas.
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Appendix A.
A.l Stack Calculation Utility
A.1.1 Input Format
e When specifying an option from the command line
%STK [startup option] <absolute module file name>
e When specifying an option in the command file
%STK @<command file name>

%: Represents the prompt.

<>: Represents an essential item.

[1: Represents an optional item to be written when necessary.

When writing multiple startup options, separate each entry with a space.

Files needed to start STK
Absolute module file (essential item): This file is generated by specifying the

-finfo option to add inspector information as a compiler/assembler startup option.

Command file: Use this file to specify startup options and the absolute module

file name.

19



A.1.2 Option Reference
a. —recursive
Sets a recursively called function for which the stack size could not be
calculated.
Description
When this option is specified, stk sets a recursively called function for which
the stack size could not be calculated.

Format
-recursive = function name, notation in assembler, source file name, module
information, storage class, line number, stack size

C function name * Leave blank for assembler functions

notation in assembler

source file name: Full path to the file from which the specified function is
called (File attributes cannot be omitted.) Essential for
static functions.

module information: Module file name (File attributes cannot be
specified)

storage class: G (external function)/ S (static function)/ I (inline function).

The default storage class is “G.”
line number: The line number from which the specified function is called
stack size: Specify in assembler function and recursively called function

Input example
-recursive = func,_func,sample.c,sample,G,10,20

20



b. -indirect

Sets an indirectly called function for which the stack size could not be
calculated.
Description

When this option is specified, stk sets an indirectly called function for which
the stack size could not be calculated.

Format
-indirect = function name, notation in assembler, source file name, module
information, storage class, line number
C function name: The called function name
* Leave blank for assembler functions
notation in assembler: The name of the called function in assembler
source file name: Full path to the file from which the specified function is
called (File attributes cannot be omitted.) Essential for
static functions.
module information: The module file name that calls the specified
function (File attributes cannot be specified)
storage class: The storage class of the called function
G (external function)/ S (static function)/ I (inline function).
The default storage class is “G.”
line number: Line number from which the specified function is called

Input example
-indirect= func,_func,sample.c,sample,G,10
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c. -unknown

Sets a function whose information is unknown
Description

When this option is specified, stk sets the function whose function information
is unknown.

Format
-unknown = function name, notation in assembler, source file name, module
information, storage class, line number, stack size

C function name * Leave blank for assembler functions

notation in assembler

source file name: Full path to the file from which the specified function is
called (File attributes cannot be omitted.) Essential for
static functions.

module information: The module file name (File attributes cannot be

specified)
storage class: G (external function)/ S (static function)/ I (inline function).
The default storage class is “G.”
line number: Line number from which the specified function is called
stack size: Specify in assembler function and recursively called function

Input example
-unknown= func,_func,sample.c,sample,G,10,30

22



d. -func

Specifies the C function name for which to calculate the stack usage
Description

Only a C function name can be specified.

The function attribute is global. (Static not accepted)

Format
—func= function name

Input example
-func= main

e. -V
Shows version
Description
When this option is specified, stk shows its version information.

Format
-V

23



A.1.3 Output Format
The calculation result is shown for only the target function for which stk made the
calculation.
Format
function type C function name (notation in assembler): stack size
function type
Outputs the type of function. This information is not output for ordinary
functions. There are following types of functions.
*INTERRUPT*
Denotes an interrupt function.
*HANDLER*
Denotes an MR handler such as an ALM handler, INT handler, or CYC
handler.
*TASK*
Denotes a task.
C function name
Outputs a C function name. This information is not output for assembler
functions.
notation in assembler
Outputs the function name in assembler. No information is output for
indirect calls.
stack size
Outputs the maximum stack size of the target function. However, if that
function is followed by a recursively called function, etc, this is the maximum
stack size within a calculable range.

Output example

D:¥ Temp>stk c:¥mtool¥smp79¥samp79.x79
_sget(__sget):7 bytes
(start):72 bytes,static
init_dev($init_dev):5 bytes
_pput($_pput):7 bytes
calloc($calloc):45 bytes
realloc(_realloc):81 bytes

*INTERRUPT* timer_aOint(_timer_a0int):193 bytes

D:¥ Temp>

24
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