Introduction

About This Manual

This manual is a guide to the winIDEA environment.
It covers following topics:
The development environment — workspace and window handling
The integrated editor
Debug features
FLASH programming features
The integrated build manager
The integrated script language

For hardware specific topics refer to the hardware manual.
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Integrated Development Environment

The winIDEA application is an integrated development mmment that
encompasses all phases of program development in a gagleto use yet
powerful environment.

winIDEA runs on Windows NT, 2000, XP (32 & 64bit) and Viq{32
& 64bit) platforms

The integrated multi-file editor serves as an areadurn turiting and
debugging your program source.

All other windows can be docked to a fixed position, thus elitiriga
the need for rearrangement after tile, cascade aeregierations.

The Build Manager can be configured to support any third party
command line driven compiler toolset, featuring background
compilation, multiple build targets, file level compilektsggs and
much more.

The hardware interface allows attachment to any debubgesupports
the iOPEN interface.

The extensive context-sensitive help covers all aspectindDA.

2.
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Installation

System Requirements

Hardware
PC with a Pentium or better CPU

128 MB or more memory

200 MB or more hard disk space.

Software

winIDEA supports Windows NT 4, 2000, XP (32 & 64bit), \é$B2 & 64bit) or

higher.

Note: In case the on-line help does not work, this could ey reinstalling
the Microsoft Internet Explorer or by installing winlIDEgkto a local hard disk.
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Software Installation

Insert the distribution CD-ROM disk in the CD-ROM drivéaster
setup will start automatically.
Select the “Install winIDEA’ option.

Follow the installation wizard

Note: on Windows NT and Windows Vista you must have admatistr
privilege to successfully install the communication driver.

Installing the winIDEA Update

Updates to winlDEA are published regularly on the interfietupdate
winIDEA:

Get an update link if published on the web site or & given to you by
support and download it

Run the update

Follow the installation wizard

winIDEA Command Line Options
There are a number of command line options availabe wheimgtaih|DEA.
The options are:

/DEMO run in demo mode

/LOG:<domain> generate a log of activities for <domain>. Available
domains and their numbers are visible in Help/Supportdialpg

/DOWNLOAD start download immediately after loading the project
/DOWNLOAD:<file name> download the specified file

<file name> jrf load the specified workspace (binary format)

<file name>.x|rf load the specified workspace (XML format)

<file name>.isl execute the specified script file after loading the
workspace

4 -
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Development Environment

Workspaces

winIDEA organizes project development in workspaces. Bawkspace
contains the information on how the files necessary focaessful build of your
project are related to each other, along with informatioatber features that aid
development, such as bookmarks, breakpoints, desktoptlaio
The workspace file is the mother\éftually all of the workspace information (except sonserm
your workspace. She will be verypreferences, like color and keyboard settings) is stored i
happy if her children (project filesyorkspace file ((XJRF and .JRF extension). Ideally you wil
etc.) are kept in her directory or ityganize your project in a new directory where the workesfite
sub-directories. will be located. This is considered to be your working diect
You are free to create sub-directories and place youcsdilgs
there. All file path information in a workspace isred relative to
the workspace file location, so you will be able to move oy
the workspace to any other directory without disturbiag i
functionality.

Path Specifications

At various places in winIDEA, especially when configuring pcbgettings, you
will need to enter file paths. To assure maximum woréspaoveability,
winIDEA recognizes and internally maintains three défearpath specifications:

Paths to files in the directory or sub-directory of W@kspace file.
These are stored and displayed in relative form.

Paths to files that can be stored in relative forihécompiler toolset
directory (see "General page" on page 240).

These are stored in relative form to the compilelsitgath, but
displayed in absolute form.

Paths that can not be stored in relative form to eithabove
referential directories. These are stored and displayeusige form.

Working with Workspaces

There is not much you can do in winIDEA without having a wogke open. To
get you there, you will either open an existing workspace yonehave created
previously or an example workspace shipped with the installéites) or create
a new one from scratch.

Opening an Existing Workspace

Select the ‘Open Workspace...” command from the ‘File’ men
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Browse for the workspace file
Click the ‘Open’ button after selecting the desired worksiiéee

Alternatively you can select a previously opened workspace tihe workspace
file pick list in the ‘File’ menu.

Open the ‘File’ menu

Four most recently used workspaces are listed on shorttiutsugih 8.
Select the workspace of your choice.

Note: winIDEA can read (but not write) workspace filesated by earlier
winIDEA versions (.IRF extension).

After changes have been made, winIDEA will save the new \pades
information in a .XJRF and .JRF file.

XML Format workspace files

winIDEA always generates both legacy binary (.QRF and).3R& XML

format (.XQRF and .XJRF) workspace files. The defaldtfirmat used by
winIDEA is defined in the Tools/Options/Environment menu, whigleds the
format implicit for workspace restore and backup, soueoterol, etc. operations.

6 -

Development Environment

Doc-To-Help Standard Template



Creating a New Workspace
Select the ‘New Workspace...” command from the ‘File’ menu

After prompted for workspace directory and name, browsdifectory
of your choice (an empty new directory is recommended)emter the
name for the workspace file.

New Workspace E|
Marme
Wiorkzpacel _IZIK
Location
D:4TestProj i Browse..

New Workspace dialog
A newly created workspace contains only default project and laaedsettings.

Saving Workspaces

Whenever the current workspace is to be closed, it is sauednatically. This
can happen either upon exiting winIDEA or opening or creating a new
workspace.

You can however explicitly save a workspace with the ‘S&'eekspace...’
command. You will find this most useful when creating workspagith the
same project and hardware configuration (which is oftendke)cand
sometimes with the same set of project files.

Select the ‘Save Workspace...” command from the ‘File’ menu
Browse for an existing workspace file or

browse for the desired directory and enter the nantieeafiew
workspace file manually

Click the ‘Save’ button when finished
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Backup a Workspace

winIDEA's workspace backup feature gives you the possitddiairchive all
workspace files in a single file, which you can restorth Wie Restore
Workspace command.

To backup a workspace select the 'Backup Workspace' confroamthe file
menu.

Backup Workspace

B ackup Information
[#]iD o &
Project Output Files

Cancel

II x)

IMPORTAMT: anly files in work zpace
directary and itz subdirectaries can be
properly backed up. Other files can be
restored only to their oniginal path.

Backup Workspace dialog

When backing up a workspace, winIDEA always stores configurdites (.JRF
and .QRF) and project source files. Optionally, you can chimdsackup project
output files (object, listing...) and download files.

To start the backup, click the 'Backup..." button and specifg aéime. If your
backup target is on a removable disk, winIDEA will ask yoprtavide enough
media to span the backup file.

Note: if possible, winIDEA will store file paths reika to the workspace file.
This way you can restore a workspace to a different dingdtdles that are not
located in the workspace directory or one of its subctbrees are stored with
their absolute paths.

8 .
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Restore a Workspace

An archived workspace (\WSB) can be restored by thedRe¥{orkspace’
command.

Restore Workspace E|

YWorkzpace
erhairbag. wsh g

Festore to Folder
[] T the WSE file folder

£\3500Nairbag E

IMPORTAMT

Only files in workspace directary and
it's subdirectonies can be properly
regtored. Other files will be restored to:

(=) Original path if possible
() Workspace's SRestare directory

[ Restore ] ’ Cancel

Restore Workspace dialog

Workspace

Specifies the workspace archive

Restore to Folder
Specifies the folder where you want to restore the vpearts to.

If there are any files in the archive that were stavied their absolute paths,
winIDEA can restore them to:

the same folder the .WSB file is residing, this camadi@eved by
checking the ‘To the WSB file folder’ option

their original path. If the original path can not be accessedD&i
restores the files to the 'Restore' sub-directory

the 'Restore’ sub-directory
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Hardware Plug-In

The winIDEA environment can connect to any hardware tooh@a®@PEN
interface. The 'hardware tool' is actually a softwamaponent that implements
the server side of the iOPEN interface and which in tomrols proprietary
hardware (or software like a simulator).

Through this interface the winIDEA can access following:

Debug functions like accessing memory, setting breakpoints,
manipulating CPU operation etc. including real-time tracefjlpr and
coverage features (see "Debug Session" on page 81).

FLASH device-programming capabilities
(see "FLASH Programming" on page 211).

Memory device (RAM, ROM, and FLASH) simulation capé&lek
Logic analyzer functions

When a plug-in is attached, it will insert its menus intpIDEA's through
which its specific configuration is performed.

Configuration

The hardware plug-in can be selected by the 'HardwarelRlugcommand on
the Tools menu.

Select Hardware Plug-In

i57STEM Development Toolz

(] 4 ] [ Cancel

The Hardware Plug-In selection dialog

Select the desired plug-in from the list.
Currently available Hardware Plug-ins:
iSystem Development Tools

iSystem Simulator

Note: the list will only show plug-ins currently availabA plug-in is available
if its controlling component (a DLL) is located in winIDEABIN directory.
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Window Management

The winIDEA is a Multiple Document Interface (MDI) apgtion, which means
that several documents can be viewed and edited at tleetsaen In this case
the term ‘document’ applies to source code files (tyhica sources) for your
project that you create and edit using the built-in ond@real editor, build
using the Build Manager and debug with the integrated debuggeMDhe
interface enables you to open and process one or mooeioggurce files,
which are displayed in standard MDI child windows.

There is however plenty of other types of information talisplayed in
specialized windows, like the project workspace window (disptaproject
hierarchy), the output window (displaying build output), spexgalidebugger
windows, etc.

Besides standard MDI windows, winIDEA introduces two enaindow types
that can be manipulated easier than MDI windows.

The type of the window can be set from its context menu:
MDI child — the standard window
Dockable — a window that can be docked like a toolbar

Mini Frame — a window that can be floated above other wirsdar
even outside the winIDEA application window

Dockable windows

Dockable toolbars have been around in mainstream Windows pre@pasome
years now, and everyone has come to appreciate thabtharté always visible
and at the same time not occupying any unnecessary deskt@state.

winIDEA promotes the same concept to specialized windbatsyou will want
to have around all the time. Once they are docked, a dadwan not obscure
them, they are not subject to repositioning duringatild cascade operations and
they minimize desktop real estate consumption by not gisgga caption bar.

The area occupied by docked windows and toolbars is cetoh of your
documents. When a document is maximized, it will growckcupy the
remainder of the winIDEA'’s application window.
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Typically you will create your preferred window layout alasigh colors and
fonts in a matter of minutes and then never feel thd teeeeposition a window
again. Your documents are then best viewed maximized. Thegasily be
switched by the document selector bar, the ‘Ctrl+Tkatyboard shortcut or
through the window list on the ‘Window’ menu.

Docked toolbars

3% iTRACE_GT - winIDEA - [D:\TestProj\ToshibaTC5BFVBOO\test.c] =3
File Edit Yiew Project Hardware Debug FLASH Tools  Window—tElp = | &Y X
o % @ b as=(E
= Files [Sample | 3 |© & QI S EEEE DB DS H % ad
+- [ Assembler . — _ =
M ] 4 rx x|
+-[1 Documental m| Leshie hlame - Ld- ol
+-[1 Initialization » + % Debug Unit »
+- £ Linker files woid Type Arrays() +- 4 External Bus Interface o
=~ Source fileg { +- @ Ethernet MAC 5
c:1 ARMIZ0 PROFILER_ENTRY(fn_Type_m:rays] s - & Memory Cantraller
o char 2l BISTLA]: = =% MultiMedia Card Interface
S CPUTes int i,3,k:
S ddc.c +- & MCI_CR MCI Contral
5 main.c for (i=0:i<2:4+i)
5 testc for (j=0;3<3:++3) =l & MCI_MR MCIMode
+ & Dependeng Lt i) €, CLKDW Clock Divider
al[i] [1] [K]=iHi+k; : oz
&y PWSDIY Power Saving Divider
++iCounter; @y PDCPARY PDC Padding Yalw
PROFILER EXIT @y PDCMODE PDC-oriented Mod
¢ | S i 4y BLKLEN Data Block Length
- R —_ v \:
[5] Project | “ig <l S | >
$ ;
x| ] / x|
= @ M ,‘E bE EH-FBE Q ? =
H H
Ll N
Numbx Address Data Conter
8188.0 10000ES54 59F3060 [pMul t=Mult;
60309FES ldr 3, [
A
166, 1 10000ESS / ES0B3016|16300BES str 125 ]
8188.2 10000ESC ES1B3016|a=Mult(pMult(l,2) ,plul
18301BES ldr i, -
/ ¥
< \ |/ >
i Build FindlnFiles> TDD|S> Script> q s 1: 0,00 ns OM2: 0.00 nsAML2: D.DDns(!\‘e) / IMITIALIZE
Ready / \ / Ln 88, Col 33
J v
Document area Docked windows
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Window drag cursor

Docking a Window

Place the mouse cursor on the border of the selected windew (t
mouse cursor will change to the drag shape when placedhaver
window border),

Hold down the left mouse button while dragging the window todtg n
location.

Release the mouse button.

Mini Frame Windows

A mini frame window can be floated anywhere on the deskiqated over
winIDEA application window, it will overlap all its MD&and docked windows.

BB {TRACE_GT - winIDEA - [D:\TestProj\ToshibaTC5BFVB00Mest.c] (=3
File Wiew Project Hardware Debug FLASH Tools Window Help — | &Y x
i @ p @ S=E(E=% 0B
= L.}Files{Samnle-Dﬁ x| XY I QB E008H=ERG
£ | Assemblerﬂleﬂ e
2 kest.c
+- [ Docurnentatiol o
+ [ Initialization e
+- [ Linker files FENEL WE e )
- {
e cSDurce fles PROFILER_ENTRY (fn Type_ Airrays);
S ARMS20T. char a[2] [3][k]1:
S CPUTestc e
5 ddec.c
2] main.c for (i=0;i<2;++i)
5 teste for (3=0;3<3:4++3)
+- B8 Dependencied for (k=0;k<4;++k)
al[i] [1] [K]=i+3+k:
¢ > ++iCounter:;
= — = PROFILER EXIT v
3] Project “3 < | - IS N
Ready Ln &4, Col 16

msiRs -3

Name

= & MCI_MR MCI Mode

@y CLKDIV Clock Divider

&y PWSDIV Power Saving Divider

@y PDCPADY PDC Padding Yalm

&y PDCMODE PDC-oriented Mod b

> 4 i Build 4 Find In Files » Tools » Scripf € | *

winIDEA, Output and SFR windows as a mini framedein

Desktops

The window layout that you see in winIDEA is called akties. The Desktop
can be configured in any way, with opening additional windovesjing the
windows etc. The desktop configuration is saved with the waides
information, so that every time you open a workspacewthdow settings as
you saved them the last time are shown.

Four desktop templates are provided to simplify desktop configarafhey can
be selected using the View/Preset Desktop option. Any ekthan, of course,
be modified to your preference.
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Full screen operation

The working area of winIDEA can be enlarged to the wholeen. To enable
this option, select the View/Full Screen option. Thiekithe window control
and the menu bar and thus enables you to use the maximum veerspat
desktop allows.

With full screen mode, on the other hand, the menus angsilole. This can
sometimes cause you be unable to select menu entrieméres can always be
invoked with the shortcut key (for example, by pressing Althg,File menu is
invoked). You can select menus in the same way as if theywigioée — that
means that you can also 'walk' through the menus with the kegsv

The full screen mode can be disabled by clicking the View&ariken option
again. The shortcut key for this is Alt+V for the Vievenu and F for Full
Screen.

Context Menus

Following Windows 95 guidelines for user interface designryewn|DEA’s
window has a context menu, activated either by a rightsmalick in the
window or with a ‘Shift+F10’ keyboard shortcut.

You will find context menus richer in options and faster tmimalate than the
global menu. Along with toolbars, context menus make adripe menu bar a
rarity.

Toolbars

Toolbars provide easy, one-click access to most often wsechands, which
have been grouped in following categories:

14 -
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New File button

u
L

Open File button

=

Save File button

b
Cut Text button

EE]
Copy Text button

a

Paste Text button

=
Find Text button

)

Find in Files button

File Toolbar

The File Toolbar contains source file management commarelsfilé and edit

operations.

A EF ) & 52 @ & &

The File Toolbar

New File button (File / New command) opens a new edit window
which has no physical file attached. When working with seaih
windows a Save command request (explicit or upon closing the
window) will bring up the Save As dialog box asking yowspecify
the file name.

Open File button (File / Open command) prompts you for a rme
an existing file and when selected, displays the conténke dile in
a new edit window.

Save File button (File / Save command) saves contents ofithent
edit window to its file. If the edit window has no fildathed (when
opened with the File / New command), the 'Save As' diaibgpen
and ask you to specify the name for the file.

Cut Text button (Edit / Cut command) removes the currenticiesl
text and puts it in the Windows clipboard.

The Cut Text button is enabled only when an edit window is opa
contains a block of selected text.

Copy Text button (Edit / Copy command) copies the currently
selected text and puts it in the Windows clipboard.

The Copy Text button is enabled only when an edit window is ope
and contains a block of selected text.

Paste Text button (Edit / Paste command) inserts thedexdined in
the Windows clipboard at the current edit window's insertiaint.

Any currently selected text is replaced by the insedst t

The Paste Text button is enabled only when an edit window s ope
and the Windows clipboard contains text.

Find Text button (Edit / Find..command) opens the Find dialog box
where you specify the text you wish to search for.

Find in Files button (File / Find In Files command) op#nesFind in
Files dialog box whergou specify the text you wish to search for
the location where to search for it.
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View Toolbar

View Toolbar buttons control specialized windows state.

EEIERE:

The View Toolbar

A EEEE 2e3

Buttons that control the window state appear pressed wheoittesponding
window is open, and up when the window is closed.

Project Workspace Window button opens and closes the Project
Workspace window.

Project Workspace Window buttqty ajlable when a workspace is loaded.

=

Output Window button

Watch Window button

Variables Window button

_\i’i

Disassembly Window button

Memory Window button

=

Profiler Window button

e

Execution Coverage button
|

Access Coverage button
6= |

Trace Window button

%l

SFR Window button

2l

Output Window button opens and closes the Output window.

Watch Window button opens and closes the Watch window.
Available when a workspace is loaded.

Variables Window button opens and closes the Variables window.
Available when a workspace is loaded.

Disassembly Window button opens and closes the Disassembly
window.
Available when a workspace is loaded.

Memory Window button opens a dialog where you specify the
memory area and the address you wish to view. Aftératimew
Memory window opens.

Available when the debug hardware is active.

The Profiler Window button opens and closes the Profiler windo
Available when a workspace is loaded.

The Execution Coverage Window button opens and closes the
Execution Coverage window.

Available when a workspace is loaded.

The Access Coverage Window button opens and closes tles#\cc
Coverage window.

Available when a workspace is loaded.

Trace Window button opens and closes the Trace window.
Available when a workspace is loaded.

Special Function Registers Window button opens and clos&HRe
window.

Available when a workspace is loaded.

Operating System Window button opens and closes the Operating
System window.

Operating System Window button,ajlable when an Operating System is configured.

" |

Terminal Window button

Symbol Table window

Terminal Window button opens and closes the Terminal window.

Symbol Table window opens the Browsing variables dialog.

16 - Development Environment
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Compile / Assemble button

Make button

Rebuild button

Stop Build button

Get Latest Version button

-

Check Out button

-

Check In button

Project Toolbar

Project Toolbar buttons control Build Manager operation
S # E e T
The Project Toolbar

Compile / Assemble button processes the file in the eetilit
window. According to its type either the compiler or thecadder is
run.

Available when an edit window containing a project fdepen.

Make button starts the 'Make' process in which all projest that
are 'out of date' (modified since their last compilatioe)@ocessed
according to their type.

Available when a workspace is loaded and Build Manageltes

Rebuild button starts the 'Build' process in which all projées faire
processed according to their type.
Available when a workspace is loaded and Build Manageltes

Stop Build button interrupts current Build Manager operation.
Available when Build Manager is active.

The Get Latest Version button gets the latest versionesf fiom the
Source Control Database.

Available when the Source Control is configured and active.

The Check Out button Checks Out the selected files from Source
Control.

Available when the Source Control is configured and active.

The Check In button Checks In the selected files to £oQomntrol.
Available when the Source Control is configured and active.
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»

Debug Download button

%

|
Reset button

b
Run button

[
Stop button

Step button

Step Over button

¥
1]

Run Until button

Run Until Return button

.
Toggle Breakpoint button

Breakpoints button

18 - Development Environment

Debug Toolbar
Debug Toolbar buttons control debug system operation
% % o » @ s

The Debug Toolbar

il
Tl
W
il

° 3

Debug Download button performs an initialization (if neegg) and
a download to the debug system.

Available if the currently selected hardware supports dging.

Attach to process button

Available if the currently selected hardware supports debgggi
Reset button performs an initialization of the emulatongifessary)
and resets the CPU.

Available if the currently selected hardware supports gging.

Run button starts the CPU.
Available when debugging is active and the CPU is stopped.

Stop button stops the CPU.
Available when debugging is active and the CPU is running.

Step Into button performs a single instruction step when the

Disassembly Window is active or a single high-level langutage s
when the edit window is active.

Available when debugging is active.

Step Over button performs a 'Step Over' operation.
When the Disassembly Window is active, this will yielsirzgle
instruction step unless a subroutine is called or a blottui®n is
being executed. In such case, the subroutine (or the biistrlaction)
is executed in real-time and the CPU is stopped imrtedgia
afterwards.
When the edit window is active, a single high level stepéncurrent
high level function is performed, unless the step would pa&gram
execution to a different higkevel function. In such case CPU is se
running until execution returns to the current function.
Available when debugging is active and the CPU is stopped.

Run Until button places the CPU in running until the currergriien

point (when the edit window is active) or marked instarciwhen
the disassembly window is active) is reached.
Available when debugging is active.

Run Until Return button places the CPU in running until tiefeom
the current high-level (C, C++) function is reached.

Available when debugging is active and the CPU is stoppde a
high-level function.

Toggle Breakpoint button sets (or clears) an execution brealgioint
the insertion position in the active edit window, or theked
instruction in the disassembly window.

Available when either edit or disassembly windows areacti

Breakpoints button opens the Breakpoints dialog, whetgpdb of
breakpoints can be configured.

Available when a workspace is loaded.
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Document Management

Document Windows

The winIDEA is a Multiple Document Interface (MDI) apg@ton, which means
that several documents can be viewed and edited at tleetsaen The term
‘document’ applies to user generate files. The MDéiifeice allows opening and

processing one or more of your source files, whicldaglayed in standard
MDI child windows.

winIDEA supports following document types:
ASCI| text files

Logic analyzer files
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Creating a New Document

To create a new document, select the ‘New...” command fhenfrile menu.

Mew

Mew |

In the dialog, select the type of the document, and specifgiite rand location
(folder).

X)

Compiler Source File [.c)

[w] Include File [ k]

B Azsembler File [ 2]

o] &am Include File [inc)

Text File [ tut)

Script File [ isf)

Bl Trace File [ trd)

Ew=ecution Coverage File [.cov)
Comprezsed Execution Coverage File
D Access Coverage File [.dov]

@ Compreszed Access Coverage File [ .o

File Marmne:
| test |

Location:
DATestProihToshibaTCS | [ .. ]

Templates:

[hione]

(] ] [ Cancel

New document dialog

The document can also be based on a template. A tempéapeasconfigured
file —in case of an Analyzer file, it contains CPUdfie configuration.

Document Management
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Opening an Existing Document

To open an existing document, select the ‘Open..." commamd fhe File
menu.

Look i | 5 ToshibaTC58FVE00 v O * e m

Igj Callstack_Durmp, kxt ﬂ dbgrnon_arrmn.c

codeCoverageResulk, cov ﬂ dbgrnon_arm.h
codeCoverageResulk, cov. ooy ﬂ ddc.c
codeCoverageResultBP. ooy ﬂ ddc.h

@ CPUTest.c as_"f[ ddc_a.s

ﬂ CPUTest.h documentTestAnalyzerRes
< t
File hame: |EF'LITE$L|: | [ Open l
Filez of bype: | winlDEA Files [".c;” by &% inc® bk sl rd, w | [ Cancel I
Open Az | Auta " |

Open File dialog

Open As

Allows you to enforce the type of the document. By defidagitdocument type is
determined by file extension. The extension is matchedtextension of all
supported documents. If no matching document is foundjlénis §hown as
ASCI| text file.
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Document Window List

The Window list is available on the Window menu.

Windews ________________________B

Select window

ddc_a-s Activate
iTRACE_PRO.kd

mair. c

readme. b=t Cloge window

zample_flazh.ini

zample_flazh_PLL.ixi Cloze all

starl_ice_a.s
test.c

Save

Cancel

The Open window list

Activate

Activates the selected window. Available if one and omlg window is
selected.

Close Window

Closes all selected windows.

Close All

Closes all windows.

Save

Saves all selected windows.

Document Management
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Document Selector Bar

The Document Selector Bar displays names record otigkently open files as a
push button bar. When a file is opened a new button with its isaateled to
the button bar.

E iTRACE_GT - winIDEA - [D:ATestProjiToshibaTC5BFVB0DMest.c]
File Edit Wew Project Hardware Debug FLASH Tools Window Help - 8 X

B Em BX X e ar o

Tl
i
Il
Il
©
al

b M

woid Type Arrays()
{
PROFILER ENTRY (fn Type Arrays):
char a[2] [3][4]:
Al Ak Sl

for (i=0;i<2;++i)
for (3=0;3<3;++3)
for (k=0;k<4;++k)
al[1] [3] [K] =i+i+k;

++iCounter;
PROFILER EXIT
i

woid Type Pointersi)

{
PROFILER ENTEY ifn Tvve Fointersi:
£ ) >

Ready Ln 86, Col 34 INITIALIZE

v

Document Selector Bar

You can now keep your editors maximized all the time anttbviietween them
easily without making trips to the window menu.
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The Editor

The editor is the place where you will probably spend mogbof time, both
when writing as well as debugging your sources. winIDEA{sgrated editor
supports you with basic functions for editing non-documygpe files, like:

find and replace operations
copy, cut and paste via system clipboard
drag and drop text operation
as well as some advanced programming aid featukes, li
automatic indent
color syntax source coloring
debug watch tips, etc.

All editor related commands are available from the 'Edithu.

Selecting Text

Selecting a block of text is necessary when you wish tg itdp the clipboard,
move or copy it to another location using drag and droprasing it.
Selecting Text with Mouse

Position the mouse on the place in the editor window where you wish
the selected block to begin,

Press the left mouse button,

While keeping the left mouse button pressed, drag the motise to
location where you want the selected block to end,

Release the mouse button
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Selecting a Block of Text with Mouse

Beside the regular selection, the editor can also s&letztngular text blocks
(block selections).

Position the mouse on the place in the editor window where you wish
the selected block to begin,

Hold down the 'Alt' key and press the left mouse button,

While keeping the left mouse button pressed, drag the motise to
location where you want the selected block to end,

Release the mouse button

25 iTRACE_GT - winIDEA - [D:\TestProjiToshibaTC5BFV BODMest.c]

File Edit Wew Project Hardware Debug FLASH Tools Window Help - 8 X
..... Y ¥iie W ooy @sEE= e F
test.c k%
} -~
woid Type Arraysi()
{
PROFILER ENTRY (fn Type Arrays):
char a[2] [3]1[4]: e
int 1i,3,k:
woid Type Pointersi)
{
PROFILER ENTEY ifn Tvve Fointersi: bt
) >
Ready ['tnes, coizs [ov NI

A block selection
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Selecting Text with Keyboard

Position the insertion point (caret) on the place irettieor window
where you wish the selected block to begin

Press the 'Shift' key
While keeping the 'Shift' key pressed, use movement kessléct the

desired block
Release the 'Shift' key

25 iTRACE_GT - winIDEA - [D:\TestProjiToshibaTC5BFV BODMest.c]

b Wiew Project Hardware Debug FLASH Tools ‘Window Help
|%§¥D%| b @ == [= §‘3§|OE
ddc_a.s | sample_flash_PLL.ini | main.c test.c | readme. bxk ‘ sample_flash.ini | start_jce_a.s | 1 px

for (i=0;i<5;++1)

FipC+i)=0xk+i;

Ready Ln 316, Col 23 | OVE INITIALIZE

Selected Text in edit window
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Bookmarking the Text

When a text file is being edited, bookmarks can beosttet required locations.
This enables you to jump to bookmarks easier and doesn’t requirt®
remember the locations in the text file by heart.

25 iTRACE_GT - winIDEA - [D:\TestProj\ToshibaTC58FVBO00Mest.c] M =13
File Edit Wew Project Hardware Debug FLASH Tools Window Help = | & X
oo B X4 @y a=E=E R
test.c ARk
} -~
woid Address DifferentFunctionParsmetersi)
{
PROFILER ENTRY (fn Address DifferentFunctionParsmeters):
atiiiE
long w:
heiatey | eafali e
ST ES E= S n s e S
float £=(floa
//double d=g; Bookmarked locations
Fif+=c[0] +2in
v=Func2 (1,2,3):
pY=&y:
Funcs (oYl : bt
o8 ) 2
Ready Ln 338, Col 1 INITIALIZE

Source window with bookmarked locations

The bookmark is set or removed using the Edit/Toggle Bodkmanu option
or the keyboard shortcut Ctrl+F2.

When editing a file, you can immediately jump to the redkmark location by

selecting Edit/Next Bookmark from the menu or by presgieg®2 keyboard
shortcut.
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Editing Bookmarks
The bookmarks can be edited using the Edit/Bookmarks... menu aptiyn
pressing the Alt+F2 keyboard shortcut.

Bookmarks b_<|

Files: Bookrnark, izt

Line Text

A 30 Ichar c[5)={1.2,3.4 5}
& 33 Dy=Func2(1.2.3);

|
i

Deletel | | Close

Bookmarks window

In the Bookmarks window, you can manage the bookmarks curssitiy the
edited file.

Goto
The editor jumps to the selected bookmark.

Delete
The selected bookmark is deleted.

Delete All
All bookmarks are deleted.
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Search and Replace Operations

Search and replace operations can operate on an entire fitgyror just on
currently selected text (if any). You can search fool&twords - characters in
front or behind the searched word must not be identifierachens (letters,
digits, and underscore), and it can be case sensitiveamsitise.

The Find dialog

Finding Text
Open the 'Find' dialog box,
Enter the string you wish to search for,
Specify search options (scope, case, whole words)

Select the 'Find Next' button to begin search

Replacing Text
Open the 'Replace’ dialog box,

Enter the string you wish to search for and the string yisb t@
replace it with,

Specify search options (scope, case, whole words)

Select the 'Replace All' to automatically replaceoatiurrences, or use
'Find Next' and 'Replace' button confirm replace of individual
occurrences

The Replace Dialog

Find Matching Brace option

The editor includes an option to find the matching brace. This opgidefault
does not have any keyboard shortcut assigned to nor is thepiaen in the
menu. Therefore, a keyboard shortcut must be manualigtedla the
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Tools/Customize menu. In the Keyboard shortcut configuratienu the
command for this option, “EditorFindMatchingBrace”, can be fourithe
category “Plugin: Editor”. Select a keyboard shortcut thatld best fit your
needs.

Customize dialog, Keyboard shortcut configuration

For more information, see “Keyboard Shortcuts” on page 342.

Clipboard operations
winIDEA supports Windows clipboard copy, paste and cut opersiti

Copying Text to Clipboard
Select a block of text

Select the 'Copy' command from the Edit menu.

Cutting Text to Clipboard
Select a block of text
Select the 'Cut' command from the Edit menu.

The selected block will be removed from the editor.
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Pasting Text from Clipboard
Make sure the desired text is placed in the clipboard.

Position the insertion point to the place where you wishsert the
text

Select the 'Paste' command from the Edit menu.

Drag and Drop
A quick alternative to clipboard's copy and paste operattoen it comes to
simple move or copy operations inside winlDEA is the usagalivér's drag and
drop ability.
Moving Text using Drag and Drop

Select a block of text

Place the mouse cursor over the selected block of ténet text drag
cursor will replace the | beam cursor

Press the left mouse button

While keeping the left mouse button pressed, move the mouse to the
location where you wish to move the selected block

Release the mouse button

Copying Text using Drag and Drop
Select a block of text

Place the mouse cursor over the selected block of titnet text drag
cursor will replace the | beam cursor

Press the left mouse button

While keeping the left mouse button pressed, move the mouse to the
location where you wish to move the selected block

Before releasing the mouse button, press the 'Ctrl' key.

While keeping the 'Ctrl' key pressed, release the mousenbu
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The Context Menu

Edit Window's context menu

In the editor's popup context menu, you will find editaijdand debug
commands that are used most often.
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Editor Properties

Selecting the 'Properties' command from the context menu bringsirp a
frame window showing properties of the current editor.

Editor Properties

Printing

winIDEA supports simple printout of the current editongow or selection
contents.

Page Setup

In the Page Setup dialog the header, footer and paper marginsnfigured.

Page Setup dialog

Header and Footer

You can configure any text as header or footer, as wetisastistrings provided
by winIDEA, such as file name, current date and tiete, These macros are
available by clicking the ">' button on the right of gt line’s.

Margins
You can specify margins on all 4 sides of the paper.

Note that paper size, as well as other printer propeitiesnfigured in Printer
Settings available from the Print dialog.
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Print

In the Print dialog, the printer, its settings, print range@ptibnal coloring are
configured.

Print dialog

Printer

Shows the printer on which the text will be printed. (&tings...' to change
the printer or its properties.

Range

Specifies whether the entire source file or only thees selection should be
printed.

Use Colors
When checked, text will be printed in the colors used on tteesc

Print
Starts printing.
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Configuring Editor Options

Several editor options can be customized. You will find tladim the editor
pane of the Options dialog (Edit menu).

Editor Options pane

Tab Settings

Tab settings determine how the editor will interpret adracters in a file and
how Tab keystrokes will be handled.

Tab size

Determines character indent of each Tab characteeifil¢h

Selection margin

Left mouse action

The action upon the left mouse button click in the editor'scsi@in margin is
configurable between:

Line select (default) — allows easier selection of rpldtlines of text
Toggle BP —toggles an execution breakpoint

Run until — runs the CPU until it reaches the indicatage position

Window Settings

Vertical Scroll Bar

Determines whether a vertical scroll bar is displayedodr
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Horizontal Scroll Bar

Determines whether a horizontal scroll bar is displayatbo

Enable syntax coloring

When checked, files which are compiled (typically l€d) are colored
assuming ANSI C syntax.

Enable Watch Tips

When checked placing the mouse cursor over an expression ths can
evaluated, evaluates and displays its value.

See "Watch Tips" on page 39.

Display Program Line Markers

When selected, a couple of characters wide margaserved for special
markers like bookmarks, breakpoints, etc. on the left sideeoéditor. This way
painting of indicators does not obscure syntax colooinigxt selections.

Drag and Drop Text Editing
When enabled, the text can be dragged and dropped.

Protect Read-only Files from Editing

When checked, winIDEA will refuse to edit files witkad-only attribute set.
When cleared, winIDEA will allow editing but will agkr a new file name
when attempting to save or close the modified file.

Disable Editing

When checked, winIDEA opens all files as read-onlyii.&ill not allow any
modifications to their contents.

Save to Unix format

When checked, the file is saved to Unix format. This méaatswhen checked,
text files are saved with LF only line delimiter. Théaddt DOS format uses
CR-LF delimiters.

Default Auto Indent

New line indentation is set to the same value as ipreous line.

Smart Auto Indent

New line indentation is set according to the text beforeipus editor caret
position. Additionally you can choose to indent open anclfising brace. Smart
indent is supported only when editing C/C++ source or heddsr lhdentation
step is the same as current tab size.
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Further Customization

Enable Virtual Spaces

If enabled, the insertion point caret can be moved to lmtativhere no text
exists.

Insert Spaces

Specifies whether Tab keystrokes are written to fil€as characters or an
equivalent number of whitespace characters is written.

You may choose not to insert spaces to preserve disk,shacmay however
cause source debugging problems with compilers that gemetatan debug
information and usually interpret tabs as 8 characters lbggu see displaced
position indicators when debugging, either change the talicsizhatever size
your compiler assumes, or select the 'Insert Spapésh in the first place.

Customize Options pane

Disable Backspace at Start of Line

Prevents joining of lines using the Backspace key.

View White Space
Shows white space characters (blanks and tabs).
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Assembler Syntax Definition File

Since there is no syntax standard for assemblers, the syn&ixe configured
in a definition file specified here. The dialog will |et syntax definition files
located in the ‘CCS’ subdirectory of winIDEA's installati directory. If no
color syntax coloring is required, leave the field blafd: more intormation on
CCSs file specification please see "Color Syntax Filefrition" on page 382.

Customizing Colors

The colors can be customized to your specific requirem&his.can be done in
the Editor/Options/Colors pane.

Editor Options, Colors pane

For every different view a color and font can be set. The délthe foreground
and the background can be selected using the appropriatandhbe font using
the ‘Select Font..." tab.

Find in Files Utility

The Find in Files Utility is an integrated multi-fileristy search utility. With its
aid, you can easily search for any string occurrenemynnumber of files.

To initiate the search, select the 'Find in Files...'w@mnd in the File menu. In
the dialog that opens, select all of the files you wisim¢lude in search.
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The Find in Files dialog

First, the string to be searched must be defined ilirthd what' box and the file
types or file names in the 'In files/file types' box &mel base folder, in which the
string is to be searched.

The search string can be replaced with another, if thel&Re with’ option is
checked and the replacement string is entered.

The search options can be defined next, whether only wholeswbaoild be
found, the case should be matched and whether to look for ocesiiienc
subfolders.

You can easily include all your project files by checkinglude Project files',
files that they depend on by checking 'Include project Begecies', or any
number of files and directories of your choice, you have edterthe 'Look in
additional folders' box. If 'Scan all matching files itdir' is checked, all files
matching the 'In files/file types' description in all falslewhere project files (if
'Include Project files' is checked) or project dependenifidsqlude project
Dependencies' is checked) reside.

Find in Files results are shown in the Output Windege "Output Window" on
page 261) on the Find In Files pane. Simple double clickireylore displayed

in the Output Window will open the file and position you at theeplabere the
string was found.

Watch Tips

Watch Tips are an advanced debugging aid. Instead of enteeingriable
name whose value you wish to view, you can let the mawsercrest over the
variable name in the editor for a moment. Its value €&it be calculated) is
displayed in a small popup 'Watch Tip' which goes awagmyou move the
mouse again or start using the keyboard.

szXDATA variable value shown in a Watch Tip
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The Trace

The Trace is a specially developed solution to make debgg@gisier. The Trace
records the required data through the debug interface.

The Trace window is a document inside winIDEA. This givesuser the
possibility to save all recordings into a file. Tradeshave a .TRD extension.

When a Trace document is opened, the default window isrshow

Default window

In this window, the signal values can be monitored. Thegiare organized
vertically while the signals are organized horizontaBjfferent states can be
defined. A state can be defined with a simple statemenefample, when
signal CH100 is high, this is the "Power On" state) @hwiore complex
definitions (for example, when signal CH100 is high or sig@tal01 is low and
signal CH102 is high, this is the "Normal" state). Ttates are shown in a
special column. The Timing and State views are describddtail later.

Getting Started

To start using the Trace, the first step is to conéighe hardware. Please see the
Setting up the Hardware section.

When working with the Trace, please note that the menudegendent on the
window, which is focused. If for example you are workinghvthe Editor, the

options in the menu are related to the editor, if you ar&ingmwith the Trace,

the menus shown are related to the Trace.

To focus a window, left-click on it. The focused window bandentified with
two blue stripes in the name or description of the wimd
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Creating and Opening Trace Documents

The easiest way to create new and open existing Trace documbntssing the
icons in the View toolbar or by using the View menu.

The View menu and View toolbar

To open a Trace document, click on the Trace button or select the
appropriate one from the menu.

When opening a document with these buttons, always a docunbrthe/same
filename as the workspace is opened. For example, if tHespece is named
Sample, the Trace document Sample.TRD is opened. If a docuitierlis
name does not yet exist, it is created.

If the button is pressed again, the document is closed.

Creating a new Trace Document

The Trace documents are saved in separate files witletalils. If a special
recording is required, that you would not like to savthadefault Trace
document, a new Trace document can be created.

To create a new Trace document, select ‘New’ from tie’‘Fenu.

A dialog box appears where a new file name and file locagientered.
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New file dialog

Opening an Trace Document

Open dialog
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To open an existing Trace document, select ‘Open’ fronFHile menu. This is
especially useful if the recordings have been saved thanfie, not the default
Trace document.

A file selection dialog box appears. Select the file yamito open and click
‘Open’. The Trace files have a TRD extension.

Saving a Trace Document

Save as dialog

After you've recorded a sequence that you would liketeesselect ‘Save’ or
‘Save As’ from the ‘File’ menu.

A dialog box appears where the default name can be confirmedew one can
be entered.
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The Trace Window Type

All documents can be either docked in the main window, usadési frame or
as a normal document in a MDI (Multiple Document Ifetee). Use the context
menus to select docking options.

Context Menus

By right-clicking the mouse a context menu occurs. Theertrdf the menus
depends on where the mouse has been clicked. Different corgexsrare
available when the mouse has been clicked on a signal oranteen it has been
clicked in the signals area. Options are briefly desciitezd, for more
information please see the appropriate section in the rhanua

State View

When the context menu is invoked in the State view lzkiclg on a signal,
these options are shown.
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Insert File into Project

The Trace file can be inserted into the project into arthefxisting groups.

Add File to Templates

The Trace file can be saved as a template with this option.

Configure Trigger

The trigger can be configured here.

List Triggers
Displays the list of Triggers.

Jump To

This option allows you to jump to the Trigger Position, Bménter or the Source.
The option Synchronize allows you to synchronize the two vi{gising and
State).

Markers

Markers can be set and removed and the zero point can be sesend

Search

The Search option allows you to find occurrences of cerganpkes. Also, the
next and the previous occurrence can be found.

Signals

The Signals dialog is invoked with this option.

States and Filters

The States and Filters dialog is invoked with this option.
Options

The Trace Options can be set in the Options menu.

Set Default Options

By selecting this option, the current view options will be ushdmcreating a
new document.

Relative Time

The time can be displayed in either absolute format otivelto the CPU start.
If relative time display is desired, select this option.
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Working with Signals

A Signal is a base unit when working with the Trace apdesents data,
monitored through Trace. The signals can be edited eithibeiSignals menu or
in the main Trace window in State or Timing view.

There are a few rules concerning signal names:

Signal names must start with the character ‘A’ trough‘@’trough ‘2’
or underscore. They mustn’t start with the number or amgraton-
alpha character. Also, the space and local characarsat be used in
the signal name.

The signal names are case insensitive, therefore the Addiand
a00lare the same signal.

The leading zeros in the signal name are ignored, therffername
AO001lis the same signal #sl.
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Editing Signals in the Signals dialog
The signals can be managed in the Signals dialog, inviokée Edit/Signals

menu, by pressing the short@ior by clicking on the Configure Signals
icon in winIDEA.

Signals dialog

Selecting the signals is best done with the mouse. The Sidiaédg utilizes
both mouse buttons. The left mouse button can be usadceasry other window
in Windows:

To select a single signal, click the signal name,

To select multiple signals, press $i@IFT or CTRL key, click the first
signal name, hold the key, move the mouse pointer over arsigimei
name and left click — theHIFT key selects all signals between the two
mouse clicks, th€TRL key selects only the signals you click on. The
combination ofSHIFT andCTRL keys can also be used.

To edit the selected cell or cells, click on the agljch has last been selected
(the focused cell). The left-click anywhere outside fircused cell unselects the
cells.

The right mouse button is used in this dialog strictly forirglityYou can right-
click on any selected cell and this will invoke the editinghat field. By using
the right mouse button there is no fear to lose the delttsen.

The first column shows the hardware related channel navhésh can not be
changed and displays the type of the signal shown indhat r

In general, there are four types of signals, marked diffarent icons:

Physical signals
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Each channel corresponds to one physical connection

Logic signals

Defined by user (with expression similar to C expressgions
Available operators: OR, XOR, AND, NOT, EQUAL, NOT B@L
Available constants: HEX, DEC, BIN, debug symbol, strings

Expression: Evaluates to one when:

CH100 CH100 equals 1

CH100==0 CH100 equals O

CH100 & CH101 CH100 equals 1 and ch101 equals 1
ADR1==0x100 ADR1 equals 0x100

ADR1=={Type_Struct} ADR1 equals value of symbol Type_Struct
Content=="mov" CONTENT signal has “mov” string in state view

Group signals

Defined as group of up to 64 other signals
Each binary signal can be in any number of groups
Display mode can be set to HEX, BIN or DEC

State signals

Available only in TRD files for trace and in LAD fileEbus analysis is
implemented

The next cell contains the signal name, which can be changelicking on the
name.

The next two columns hold the signal status for timing andtéde view. Signal
status is displayed with a checkbox.

Visible Signal Hidden Signal

The signal can also be unavailable (State views). This siatuss when the
signal is not available in the hardware. If a signal isavailable, its name is in
gray color.

These states mean the following:
Enabled . Signal is visible and active.
Hidden . Signal is not visible and its value is not calculated.
Not Available . Signal is not active and its value is not calculated.

To change signal’s status, click inside the white rectarigie status changes
cyclically from visible to disabled (in timing view) todden state. Also the
status of selected signals can be changed.
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To change the ‘Not Available’ state, the hardware configomatiust be
changed. The signal corresponds to the physical signaleanactive module —
refer to Hardware User’s Guide, the ‘Trace’ section.

The fifth column holds the colors of the signal line, signakigeound and the
value. To change it, click on the colored rectangle. A cedtection pop-up
appears. The procedure to change color is the same adyadneplained in the
subchapter “Global Settings”.

Expressions are displayed in the next column, but only for logitédlgroup
signals. Double-click or right-click the cell to change signal’s expression.
This invokes the ‘Define Logical Signal Expression’ or thefibe Group Signal
Expression’ dialog depending on the signal type. If the exmnessinot valid,
the old expression is preserved.

The display mode of signals can be changed. The values carplagelis
Binary, Decimal or Hexadecimal. The display mode can balghanged for
signals that evaluate to more than one bit (if a sigriglfwas a logical state of 0
or 1, the display mode can not be changed).

You can describe every signal in the ‘Descriptions’ fleidbetter explanation.

Insert Group

To insert a new group, press tinsert Group button. Creation of groups will be
discussed in detail later.

Insert Signal

To insert a new logical signal, press theert Signal button. Creation of signals
will be discussed in detail later.

Delete Signal

To delete a signal, press tbelete Signalbutton.

Only logical, group and 'Not Available' signals can be éelePhysical signals
(channels) can not be deleted. To delete a signal, setext gelect ‘Delete’
from the pop-up menu or press the shor@eit A message box will appear
asking you to confirm the deletion.

Let’s take a look at the following signals:
A = CH100 & CH101
B = A & CH102

B signal is dependent on A signal. If A signal is deleBedignal will be
removed as well.

When a group signal is created, all contained signals tebiden by default.
If such a signal is deleted, all contained signaldaplayed back.
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Sorting signals
The signals inside the Signals dialog can be sorted by es&mnn.

To sort the signals, for example, by name, right-diiekbutton Name on top of
the column. Right-click the button again to alternate betwascending and
descending sorting. An arrow will occur next to the néypevhich the signals
are sorted.

In this case, the signals are sorted ascending by name.

Renaming signals

Every signal can be renamed. To rename a single signddledclick with the
left mouse button or right-click the name of the sighat tyou wish to rename
and type the new name.

If the new signal name matches the name of some other gigogdam warns
you with error message “Invalid Signal Name”. You have tonghahe signal
name to avoid conflict with other signals.

Repetitive tasks, such as naming bus signals are simplifige a new name
with an index at the tail of the name. For example: remar1®3 to DATAL.

Don’t presENTER. Instead, press the down arrow. You can see a suggested
name DATAZ2) for the next signal. To accept it préS$TER, to discard it press
the ESC key and to continue renaming signals press down arrow again. Auto
decrement works in the same way, except that the number ahd of the name
decreases until it reaches zero. To auto decrement signal peess the up
arrow.

Also, multiple signals can be renamed at once. For exariplou wish to
rename signals fro@H100 to CH104 to A100 to A104, select the signals from
CH100 to CH104, edit one of the signals, type A instead of CH, then [EEessr
or click outside the edit box. The numerical part ofdigmal name will be
preserved and the text part of the signal name will begdtdh If the name
contains no numerical information, the name will not be changed

If the entered signal name already exists, the previous nélhiee preserved.
Immediately after the new name is accepted, the @uhsignal name is visible
in the signal names area.

To accept all changes click ‘OK’, to discard thefickc'Cancel’ or press ‘ESC’.
The signal can be renamed regardless of its statusethidisabled, visible).

The signals can be displayed in the Signals window alheé or by groups. To
select just a certain group of signals, deselectaflif select the required group.
For example, to display the Group signals, deselectdAdl'select 'Group' only.
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Selecting Signals

On many occasions it is more convenient to have somelsigrauped together
and for this you have to move some signals from one positithetother. By
selecting the required signals you can simply drag and drop them

Signals can be selected only within the signal names Enegprocedure to
select signals is the same as selecting files in theldis Explorer.

Selecting multiple signals

To select a single signal, click the signal name.

To select multiple signals, press ®igIFT or CTRL key, click the first signal
name, hold the key, move the mouse pointer over another sgmea and left
click.

For example: press and hold thgIFT key, left click theAdress signal name,
move the mouse over the sigi@aintent and left click again. Selected signals
are now highlighted.

Selecting multiple signals not in sequence

To select multiple signals that are not in sequencéedallowing: left click the
Number signal, press and hold teaRL key and left click theddress signal.
Move the mouse over ti@ontent signal and left click. Still hold theTRL key,
press and move the mouse overSkete signal and left click. You can now
depress both keys.

To deselect selected signals, left click within the sigaeds.

If the main window is split, some signals can be geteén the upper and the
others in the lower window. This is useful in case younamking with many
signals and not all of them can be displayed at once.
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Hiding Signals

Sometimes it is convenient for the user to be able todedain signals that he
currently does not use or require. This way, a biggenber of signals important
to the user can be seen at once on the screen.

Select the signals to hide. Within the signal names éybtadlick and select
‘Hide’ from the pop-up menu or press the shorCliRL + H.

A hidden signal can be shown again through the Configure Sigeals.

Deleting Signals

Only logical, group and 'Not Available' signals can be éeleto delete a
signal, select it and select ‘Delete’ from the pop-up n@muress the shortcut
Del. A message box will appear asking you to confirm the deletio
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Changing the Signals

Changing signal properties is a straightforward procesecSsignals and right
click within the signal names area. From the pop-up menutseleperties’

and the ‘Signal Properties’ dialog appears. Double-glith the left mouse
button on the signal name area opens the ‘Signal Propertisj diswell. If
more than one signal is selected only the propertieatbatommon to all these
signals are enabled. In general, if more than one sigisalécted only the color
field is enabled.

Signal properties dialog
In case if a logical signal or a group signal is setbcaé the fields are enabled.
If a channel is selected, the expression field is disable

Also, a different dialog can occur for a specific sigrapecially in the case of
the Content signal (the signal that contains the disdsdgeand source code).

Doc-To-Help Standard Template

Document Management

- 53



Signal properties dialog for the Content signal

For this signal, special properties can be defined. Theenbthat is to be shown
can be selected in this dialog and the colors of the cocderite modified. The
sample content is shown for easier configuration.

If the 'Show Function Tree'is unchecked, the function tree will not be
generated. The Function Tree will be discussed in metail later.

Empty lines can be hidden for a more readable displag.i$tdone by checking
the'Hide Empty Lines' checkbox.

Moving Selected Signals

If you want to monitor only a few dependant signals, it i€lmmore convenient
if they are located side by side. For example, if veaild like to inspect
channels 10 and 121 and would like them both to be visibleisame window,
we need to reposition one signal to the other.

In order to change signal positions they must be selected.#&fstclick and

hold the mouse button on one of the selected signals. GQivanges to reflect
the currently active operation. Move the mouse up or dowraip ttie signals. If
the selected signals are not in a sequence, thehayilifter the drag operation is
completed. While you drag with the mouse a hasheddidésplayed under the
cursor, which helps you to visually determine the new poditiothe signal. If
the cursor passes the application borders or signalstaesprogram ensures
that the dashed line (target position of signals) is adwésible.

To cancel the drag operation, pressEB€ key.

Renaming Signals

Renaming signals can be done in the Properties window. Inkiekeroperties of
the signal and the 'Name' field will be automaticallgstdd. Change the signal
name and click ‘OK’ to accept changes or ‘Cancel’ to dischanges.

If the new signal name matches the name of some other gigogdam warns
you with error message “Invalid Signal Name”. You have taongbahe signal
name to avoid conflict with other signal.

The signals can be also renamed in the Signals dialog.
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Creating Group Signals

Creating group signals

Group signals are signals composed from channels and logicdksighe
maximum number of signals within a single group is limite@4oGroup signal
may be equaled with bus.

To define a group, you can select the signals firghérsignal names area right-

click and from the pop-up menu select ‘Insert Group’ kotio the  Insert
Group Signal button or press the shortddTRL + SHIFT + G. If signals are
selected first, its names will already be placed intdgkgressions field.

Defining group signal expressions

A ‘Define Group Signal Expression’ dialog box appears withdéfault signal
name, in our casBROUP1.
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If GROUP1 has already been defined, another default name is getherat
(GROUP2).

First type the new group name, if the default one is ne#@ted. The Trace
automatically generates an expression from the selectealsidf the signals
form a unique expression, ‘From’ and ‘To’ fields becorrsble.

What is a unique expression?

This is an expression, which can be written in a f®REFIX[FROM..TO]. Most
buses belong to this category. It is very rare to defineapgsignal from signals
with differentPREFIX for exampleSDO, SD1, ADO, AD1.

Entering expressions

It is allowed to freely type the expression in the ‘Expresdield. While you
type PREFIX, ‘From’ and ‘To’ fields are updated automatically.h&texpression
cannot be converted to a unique form, these fielderhedalisabled. On the right
side of dialog box is a list of available signals tteat be selected by double
clicking on signal names. The procedure to select mubigteals is the same as
described above. To add these signals to the expressioniEESITER key.
Signals are added and the expression is optimized.

There are usually two reasons that prevent you to add a ey signal:
The signal name is not valid.
The expression is not valid.

If an expanded group is selected, all the contained signateleaed as well.
Individual signals inside a group cannot be selected, only a whmip.g
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Creating Logical Signals

Creating logical signals

Logical signals are signals made of channels, group signalstiaediogical
signals separated with logical operators.

Sometimes in the specific target device (e.g. CPLBRIBA) a logic signal is
generated from target signals and you would like to obsteregate even if it's
not available on the target (e.g. signal exists only iatgrin the FPGA). In
such cases, the Trace allows you to define equivalent $iggi@l combined of
measured target signals.

To insert a logical signal, you have to move the mousecoker the signal
names area and right click. From the Edit pop-up menuwtséisert Signal'or
press the shortc@TRL + L . A ‘Define Logical Signal Expression’ dialog
opens.

Enter the signal name, then click inside the ‘Expression’ &eldl start typing
the logical expression. A logical signal can be compadsalby clicking the
signal names and operator buttons.

Supported operators are:

Operator | NOT | OR

AND | EQU | NEQU | XOR | HEX | BIN Symbol | String

Symbol ! |

& = = A 0x % {3 "

After selecting ‘OK’, the expression is validated. Iéta are errors in the
expression the message box occurs informing you about tire leor example
“CH104)" is not a valid expression and a message box will be glesgpla
informing you about that.

Compact form of group expressions is not allowed in logitalal expression.

For example, €H[100..102]=2" is not a valid logical signal expression. A dialog
box will be displayed informing you that “CH” signal is rd®fined. Instead you
have to define group signal first e.@H[100..102]" and name it aBATA. Now,
you can define logical signal 8\TA = 2.

It is not permitted to enter recursive logical expressibos example, if you
define logical expressions:
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A =CH100 & CH101
B = A& CH102

The second expression is dependent on the first expressioetBuhange the
first expression to:

A =B &CH101

The program finds an error in expression and informs youécatsive
expressions are not allowed.

Let’s take a look at the next expressions:
GROUP = CH[100..102]
LOGICAL = GROUP

This is a valid expression. It evaluates to 0 whenever BR€quals 0 and
evaluates to 1 for all other values of GROUP signal.

To add multiple logical signals click the  Configure Signals button on the
toolbar or press the shortcht

The 'Signals’ menu is shown. Deselect the 'All' optioncantyl leave the
'Logical’ option checked. The procedure for entering namesxgressions is
the same as the procedure for entering names and expressigraufosignals.
New signals can be added using the ‘Insert Signal' button.

Note that signal names are case insensitive; therdfirEQ’ is the same signal
as ‘mreq’. To avoid uppercase/lowercase confusion, @demmended to use
either lowercase or uppercase characters for all signasa
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Printing Signals

Page Setup

When preparing to print signals, options to customize the prinéav can be set
in this dialog.

Print when printing the State View

Page Setup, State View setup

When printing the State View, additionally the printing daefis can be enabled
or disabled.

Header and Footer

First, the Header and the Footer of every page cantb&hsgy can contain any
text and certain macros have been predefined which imspotriant

information. These macros are: File Name, Current Titugrent Date and Page
Number; the alignment of the Header and the Footer can alsetwith macros.

The macros can be entered with the insert macro button.
The Margins

The margins can be entered either in inches or in certiméthe margins for
every side of the page can be set.

Print data

Certain parts of information can be excluded from the puiniban information
is to be printed, it should be checked under 'Print'.
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Printing

Print dialog
Select ‘Print’ from the ‘File’ menu. The ‘Printlialog box appears.

Printer

Select the appropriate printer if you have access to thareone printer. The
‘Properties’ button opens the printer driver properties.

Print Range

The range to be printed can be set here. The range can befethemnge
currently shown on screen, the range can be set between narkénecorded
data can be printed.

You can then choose to print only the selected signals b¥iclgeihe ‘Selected
signals only’ option, otherwise all signals will be printed.

Copies

If more than one copy of the printout is required, the désitenber can be
selected here. With the ‘Collate’ option, the print ordetained.

Options
Check the ‘Use colors’ option to enable color printing.

Check the ‘Fit signals to page’ to fit all signals to page width.

After all settings are correct, click the ‘OK’ button.
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Setting up the Environment

Global Settings

General options
All global settings are set in the ‘Trace Options'ldia To change settings, click

the ‘Options’ button on the Trace toolbar, select the Edit/gtio the
menu or press the shortdgit

Trace Options, General dialog

In this dialog, general Trace settings can be modified.

The signal names and bus values in the timing view andigmals in the state
view are shown with the default font. To change the fore &pd size click on,
for example, ‘Signal Names’. On the right the current feititbe shown. With
the Change button another font can be selected. Onlgtypenfonts are
available.

A different printer font can be selected for both the timingtaedstate view.
The defined font is used when signals are printed.

The option whether the toolbar should be visible or not is aksept on this
display. If a larger viewable size is required, the toodaar be turned off. The
toolbar can be turned on again by checking the 'Show Todp@éon again. The
options dialog is accessible with the shortcut Eéwt by right clicking in the
Trace window and selecting 'Options'.
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Management of recorded data

Save Recorded Data

In many cases, the samples (the recorded data) doasetbto be saved. If this
option is disabled, only the Trace settings are saved into #ue Tite.

Auto Save when Saving Workspace
The Trace settings can be automatically saved when thesparé is being
saved.

Colors

Trace Options, Colors dialog

All global settings are set in the ‘“Trace Options'ldia To change settings, click

the button on the Trace toolbar or press the shoEcut

The first group of settings lets you to change markersteroamd trigger colors.
Markers are used for measuring the distance betweesamples. Each button
shows current active color.
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Color selection dialog

To change, for exampl#arker 1 color, click the down arrow on the button. A
color selection pop-up appears. Move the mouse pointer oveolired
rectangles. Left click on the color you want to changd& doaccept newlarker

1 color, left double-click or click outside the pop-up winddfithe rectangle is
pushed the currently active color matches the coldieptished rectangle.
Click the ‘More Colors’ button to open a standard Windowsrceddection
dialog, where you can select any color supported by yophgradapter.

Color selection dialog for logical signals

The second group of settings lets you to change channels,| lagitgroup
signals. The signal buttons show preview of wave, backgroundadnel colors.
To change the color of signals click the down arrow orbthiton and a color
selection pop-up appears.

In the upper frame ‘Signal’ is selected. To change ther use the same method
as described above. To change the signal’'s background dalkithe word
‘Background’ and select the appropriate color. To accephalhges click
outside the pop-up window.

The colors set in this window only apply for newly createmais. The signals
already defined in the Trace are not affected by thismge

Color selection dialog for filters, grid and backgmd
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The third group of settings lets you change filter, grid amkground colors for
timing and state view separately. To change the colagoéks click the down
arrow on the button and a color selection pop-up appeargnih@ View' is
selected, the color change will apply to the Timing vigWstate View' is
selected, the color change will apply to the State view

The fourth group defines the colors of the content information.
Dummy Data

All bits of the data bus are recorded, but for somedycles not all of them are
important. For example, if an instruction generates an @iii¢ on a 16-bit bus,
only 8 bits of the data bus are valid in the correspondingtdatsfer cycle. If
the non-valid part of the data transfer can be determiniesdjescribed as
‘Dummy Data' and as such marked with the selected color.

Use for State Signals

If this option is checked, the colors in this dialog are disedtate signals.

Presets

Two preset color schemes are available, the light and thesdaeme.
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State view options

In this window which type of data will be shown can beceldand which bus
statuses can be seen.

Relative Time

With this option, the relative and absolute timings arglexd

Tab Size
The size of the tabs for disassembly information caselbe
Hide Empty Lines

Empty lines in the Content signal can be hidden. This is edlyeibe case when
certain content is not shown and is not important to the user.
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Show Function Tree

If the function tree should be shown, check this option. The kum€tee is
discussed in detail later.

Thin Markers

This option toggles between two types of views when browsi&tate view.
Normally the whole line, currently being browsed is marketth wiblack
background. If thin markers are selected, only the lineseabnd under the
current line are bolded.

Save as Default

All options can be saved as default that will be useaéxé time a new
document will be created.

Recording the Signals

Trigger Configuration

There can be any number of triggers defined. Activgérigan be set from the
main toolbar,

or from the trigger list dialog box:
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Trigger Configuration dialog

The trigger configuration is explained in detail in thedveare User’s Guide,
‘Trace’ section.

Start Recording

Make sure all channels you use are properly connectedreBgdu begin, check
if the trigger is properly set. The trigger configuration is akpd in detail in
the Setting up Hardware section of this document.

You are now ready to start recording. Click the Begin button in the toolbar
or right click inside signals area and select ‘Staigger’ from the pop-up menu
or simply press the shortcGtrl+B . The Trace waits for the trigger event. When
the trigger condition is met, the Trace starts to é&dffer. At the beginning,

the signals are loaded to fill the current view framier that signals continue to
load around the current view. If this is the first time gtart recording, signals
are loaded around the trigger. Even if you change the triggetition, the Trace
still starts to load the buffer around the trigger.

To force an immediate trigger event press3RACE key.
To stop loading signals press theC key.
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Navigating Through the Document

All Windows applications use scroll bars to navigate trougldteeiment. The
Trace is no exception. Beside the standard scroll barstandard icons, other
navigation shortcuts are available.

You are also welcome to use the wheel of the mouse.rdt with a wheel,
move mouse pointer inside the Trace window and roll the wkaeh wheel
movement scrolls signals up or down. If the main signal windasplit, to
scroll trough signals in the upper window position the mousgeoihere and
then roll the wheel. Use the same method to scroll inaiiverl window.

If you holdCTRL key while rolling the wheel, the program scrolls thewieft
or right depending on the rolling direction.

List of navigation shortcuts:

A Scrolls view to the left for one tenth of screen size
® Scrolls view to the right for one tenth of screen size
- Scrolls view one signal up

Scrolls view one signal down

Home Scrolls view to the start of buffer

End Scrolls view to the buffer’s end

PgUp Scrolls view one page up

PgDn Scrolls view one page down

CTRL+® Scrolls view to the right from 20% - 100% of screen size
CTRL +—m Scrolls view to the left from 20% - 100% of screen size

CTRL + Home Scrolls view to the first signal

CTRL +End  Scrolls view to the last signal

J Jump to trigger position
P Jump to pointer position
1 Jump to Marker 1
2 Jump to Marker 2
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Using Markers and Pointers

For simple time and frequency measurements markers shouk&teEach
marker can have a different color. To change markers antepeoiidth select
either ‘Same as sample’ or ‘Two points’ in the ‘Trac#iSgs’ dialog (shortcut
E).

To set marker or pointer in the main window use thesealisrt

Left mouse click — sets the pointer position
Ctrl + Left mouse click — sets théarker 1 position
Ctrl + Right mouse click — sets théarker 2 position

Info bar holds information about pointer and marker positardsthe time
difference betweeMarker 1 andMarker 2.

Note: All absolute marker and pointer positions are medgetative to the
trigger position.

When clicking with mouse on any sample, all signal valogke signal names
area are updated.

To drag and move a marker or a pointer, move the cuvsorit click and hold
the left mouse button and move the mouse left to dragiefght to drag to the
right. If the cursor goes out of the main application windih& program ensures
that the marker is always visible by scrolling the sigreftsor right depending
on the dragging direction.
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Pattern Searching

While using the Trace, you can use 8&archcommand to search for signal
patterns.

To find a signal pattern, right click and select ‘Seafobm the menu and ‘Find’
from the submenu or simply press the shorf@TRL+F or ALT+F3.

Find dialog

Also, an expression can be searched for. Check the 'kiggial expression'
option and enter the expression in the ‘Find’ tab eitheyping or press the
triple dot button to create an expression via the ‘Define lab@anal
Expression’ dialog box. Select search direction and thiéigoérom where the
search begins.

Search items are added to the history list whenevearséepresses the Find
button. When an element from the history list is seledtéslshown in the
'‘Expression’ field and can be edited.

You can use the shortcE8 to find the next occurrence or the shortsbitft+F3
to find the previous occurrence of pattern. The same cowhisaavailable
within the signals area, right click and select ‘Searadrhf menu and select
‘Find Next’ or 'Find Previous' from the submenu.
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Setting Filters and States
Filters and states help you visually mark or find signékepas.

Example: We have an application with TIM_INTO interrupt routimbich
occurs periodically. Interrupt routine code is executed 0a2420 to 0x247A.
The filter can be set in this range and then the inteaxgxtution can be easily
found in the Trace buffer.

Logic analysis with no filters

In general, on slow computers many defined filters slowrdihe signal

redrawing, therefore don't forget to disable filtersemtyou don’t need them any

more.
On the first picture signals without filters are da@d.

Doc-To-Help Standard Template

Document Management

- 71



Adding states and filters

Adding filters is a straightforward process. Click on Ed#t8s and Filters or
press the shortc@trl+T . The ‘States and Filters’ tab appears.

To add a new state or filter, press the 'Insert Nebutton.

New state or filter dialog

Type its name in the ‘Name’ field. Select the color anigethe expression
either by typing or press the triple dot button to éhe expression via the
‘Define Logical Signal Expression’ dialog box. When yoe aatisfied with the
data entered, click the ‘OK’ button. By default all neatided filters are
enabled. To disable the adequate filter double-cliclctieek box to clear it. To
restore the disabled filter double click the check box again.

In a certain filter or state, the visibility of signa&ian be set. For example, should
during the above state the AO signal not be visible, unctieckheckbox in
front of AO. In this case, the signal value will not bewn.
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Logic analysis with filters applied

To change the color of a filter, double-click the colotaagle and select a new
color for the filter.

If more than one filter is defined, the first filter h&e highest priority. This is
important when two or more filters overlap. To changegtiorities, select the
filter of which priority you want to change and preither the ‘Move Up’
button to increase the priority of the filter or the ‘Mdvewn’ button to
decrease the filter priority.

To delete a filter, select a filter (the filter numpgou want to delete and press
the ‘Delete’ button. Multiple filters can also be deletBdlect the required filters
and press the 'Delete' button.

The procedure for changing expressions in the list in thiefEitab is the same
as changing of logical signal expression (refer to subeh&@reating Logical
Signals”). In practice it's not often to set more thaedhiilters.

Display Other Samples

Filters can also be used for hiding data. If we unchechgltien "Display other
samples" in the dialog box, then all samples not belonging tofahg filters
will be hidden.

Using the Splitter

In some cases repositioning the signals is not the besiosolFor example, we
need to inspect different timings. In this case, we can essdiiter.

The splitter window is useful especially when using leselution PC monitors.
The splitter enables the main window to be partitioned.
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Setting the splitter

To split the main window, drag the splitter, which ishié ssplitter is not active
already, located over the vertical scroll-bar as dlseetangular button. Move
the cursor over that button. The cursor changes its shaftelick and hold the
mouse button. Move the mouse cursor down. Release the imaitse, when
you are satisfied with the splitter position. When théteplis active dragging
the splitter line can change its position. If the main wind@e changes, height
of both windows is also changed, but the proportion betwease tie windows
stays the same.

Remove the splitter window by dragging splitter line ughtotop of the main
window or down to the bottom of the main window. If you dragitthe lower
window will be preserved and vice versa. Any changes mradee window are
also visible in the other window.

The splitter is available separately for Timing view amdState view.
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List of all Default Shortcuts

Home

End

PgUp

PgDn
CTRL + Home
CTRL + End

J
P
1
2
E
S

CTRL + F, ALT +
CTRL +F3
SHIFT + F3
CTRL+T

B

T

SPACE

ESC

CTRL+H

Alt + Enter
CTRL + Shift + G
CTRL+L

CTRL + Del

Scrolls view to the left for one tenth of the screen siz
Scrolls view to the right for one tenth of the screen size
Scrolls view one signal up

Scrolls view one signal down

Scrolls view to the start of buffer

Scrolls view to the buffer’'s end

Scrolls view one page up

Scrolls view one page down

Scrolls view to the first sample

Scrolls view to the last sample

Jump to trigger position

Jump to pointer position

Jump to Marker 1

Jump to Marker 2

Shows General Settings dialog box

Shows Signals All dialog box

F3 Shows Find dialog box

Find next pattern

Find previous pattern

Shows States and Filters dialog box

Begin trigger

Set trigger

Trigger now

Stop loading samples

Hide selected signals

Set signal properties

Insert group signal after the selected signal
Insert logical signal after the selected signal

Remove markers

Doc-To-Help Standard Template

Document Management

- 75



Changing Shortcuts

Customizing shortcuts

To change the default shortcuts:
Open the ‘Tools/Customize’ dialog.
Select ‘Plugin: LA’ in the ‘Categories:’ field in tHEeyboard’ tab.

All the commands are displayed inside the ‘Commands’3iskect the
command of which the shortcut you would like to changerebaikey
assignment is displayed under Current keys. To add ashesicut, click inside
the ‘Press new shortcut’ field and press the new shogauit“+” on the
numerical pad. You have to press the ‘Assign’ button to add a rasfilyed
shortcut to a list of current assigned keys.

Many key combinations are already defined as shortcuts.igdny you have
to check, if the shortcut you want to assign is notenly in use by any other
command.

To remove the shortcut for the selected command, sal#csthortcut inside
‘Current keys’ list and press the ‘Remove’ button.

Some shortcuts are defined in categories other than lignPLA’, e.g. ‘Find
Next Pattern’ can be found under the ‘Edit’ category (condmeame is
‘EditRepeatFind’)
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Handling Multiple Trace Records
Let's assume that there is no trace session opened amdiactinIDEA.

After initialising the debugger you should have following iamir window
layout (no trace window opened):
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Next, open the trace window from the ‘View/Trace’ menutsap and record
one program flow. The user should have below window layout.

Note that the source window is ‘MDI’ type and the trace winddack’ type.
Modify them if necessary using ‘Window Type’ optiowfn the local menu.
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Now, make sure that the trace window is active (if nelect it) and select ‘Save
as’ from the ‘File’ menu. A trace file is saved with thrl extension.

Now record another two program flows using trace windowsave them under
different names.

Let's assume we have three trace files now (Demo0.&ddl.trd, Demo2.trd)
and we want to inspect them. Open each file by seled@ipgn’ from the ‘File’
menu. The files are opened in the editor window probatbéylapping each
other (MDI window type). You may switch among them by ustid-Tab
shortcut.

Now, open the Document bar from the View menu (ALT-1jngshe
Document bar the user is able to navigate through tbe teords easily.
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The other alternative to the Document bar is to use thjegirmanager. Instead
of opening the Document bar, select ‘Project’ from thevWimenu (ALT-0) and
the ‘Project Workspace’ window is opened. Now add a gaalied ‘Trace files’
using local menu. Next, click on a newly created grougcsehdd files’ from
the local menu and add all three trace files. Now tlee igsable to navigate
through the trace files by simply clicking the filioterest.
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Debug Session

Download Files

winIDEA IDE features two types of downloads:
'Debug' Download often called Download

Target Download

Download

Download loads files defined in the Download Files tab.

Target Download

Target Download loads files defined in the Download Files og&teDownload
tab depending on the setting in the Target download fieldeOptions tab.
Also, a file defined in the Target Download tab can beetezl on a demand
any time during the debugging. If the user wants to Iofld at a certain stage
during debug session (simulation, testing,...), he should:

specify any file that he will be using, in the 'Target Dénad' list.

at the desired time, the file to be loaded should be sdlact# loaded
by clicking the 'Download' button in the 'Target Downloadiatja

The development system and target application requirerdienése, which
download type needs to be used.

Normally, beside the code a file contains debug informatitch is generated
by the compiler/assembler and allows high-level sourbagtging. To be able to
use a high-level source debugging, the user needs tocintteulinker to output
the debug information beside the code. WinIDEA suppudst of the existing
debug formats. Of course, binary, Intel or Motoradx Files without the debug
information can be loaded as well.

Loading files on debuggers with overlay emulation
memory

On In-Circuit and Active emulation systems, Download Iddds into the
overlay emulation memory, while the CPU is held in teBbe debugger loads
files directly into the memory bypassing the CPU. Thgrebly overlay
emulation memory is accessible by the Download.

Target Download is used when it's necessary to loadlgeeth the target
(writable) memory or into the internal CPU memory ottiam the internal flash
or ROM, for instance RAM or EEPROM. If some of the meyriemot writable
out of the CPU reset, the user needs to add an inétaln (CPU configuration)
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sequence, which is carried out before the Target DownlidaCPU being
emulated or its emulation substitute (e.g. bondout) residéise development
system and carries out Target Download. Thereby, dll @Bmory resources,
including overlay emulation memory, are accessible by #rget Download.

Loading files on on-chip debuggers (no overlay
emulation memory)

If an on-chip debugger is used, there is no need to useatgetiDownload
option. If it is used, this may yield downloading the code tWitspending on
settings).
Downloading from script program
If certain files must be loaded during script execution:

specify any file that will be used, in the 'Target Ddwad' list.

use the APIDownloadFilel script function to load the dedited

Configuring Processes

On certain CPU families, the memory area can be sptitdeveral processes.

Process specification dialog

A new process can be added using the ‘New...” button, a nooitlpfacess
can be removed using the ‘Remove’ button and the properties ofesproan be
edited using the ‘Properties..." button.

Note: the Process dialog is not available on all G&tilies.

Use virtual access for the currently active process

If this option is checked, virtual access is used forcthreently active process.

Debug Session
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Customizing processes

Process customization dialog

A custom process can be defined in this dialog. The name ofdbegsris
specified and the processes’s PID, if needed, can bdispeci

The memory area where the process is located is spkiciftee Address
mapping section. The start, end and the location it is ntbjgpare specified in
the entry boxes below. New areas are added using the ‘Addnbthe selected
one can be changed to the one specified below using the ‘CHautt@) or
removed using the ‘Remove’ button.
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Configuring Download Files

To configure download files select the 'Download Files' conthun the Debug
menu.

The Download Files dialog

In the above figure, one download file is defined. The nansaisple.elf' and is
located in the directory of current project target ($gieectory Organization" on
page 230). Its type is ELF and is loaded without afsetf

You can add more files by clicking the ‘New...” button, deletesthected
downlaod file by clicking the ‘Remove’ button, or egibperties of the currently
selected file using the 'Properties..." button.

For every download file the Process can be specified (whiexg a CPU family
with the ability to run multiple processes) and the menaoeg to which it is
downloaded.

If more than one file are specified, the default filedebugging should be
selected in the ‘Default file for debugging’ option.

Include project output file

If this option is selected, the file that is output by pheject is automatically
added to the download files list.

84 -
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Download Options

Download Options page

Auto download

Determines when an automatic download should be performedEsgecutable
File” on page 241). The options are:

Never - No automatic download is performed
After link - Download is performed when link process completes

Prompt when changed- User is prompted to confirm download when
a change to the download files is detected

When changed- Download is performed when a change to the
download files is detected

Before download
An action to be performed before download can be selected he

Nothing - Do nothing. Note that the emulation must already be started
(typically through Debug/CPU Reset command).

Regular initialization — Initializes the CPU as defined in the
Hardware/Emulation Options/Initialization menu (default)
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After download...
An action can be performed after the download completes.

Nothing (Stop) - The CPU is stopped on its RESET position. No
program code is executed.

Run until... - The CPU is set to running until it reaches the specified
position (typically the 'main’ function, but any function tenselected

with the button).
Run - The CPU is set to running.

Go to program entry point -  Presets the program execution point to
the program entry point (if one is specified in the downlokg. fThis
option is usualy used along with Before download/Reset for..ompti

Go to... - Presets the execution point to the specified addeess

function can be selected with the button).

Perform this action also after Debug/CPU Reset

If this option is selected, the action defined in the ‘Aftewnload...” option is
also performed when a Debug or CPU reset occurs.

Show load map when download errors occur

When checked, a load map error will be reported if cotteaed outside
debugger range or code overlaps.

Verify
When checked, the downloaded code is verified after downiostiés.

Exclusions

Multiple memory range exlusions can be defined. New ar@abe specified by

pressing the  'New area' button.

Memory Exclusions definition

Debug Session
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The configured areas can be edited by double-clickinh®mtea. An area can

be removed by pressing the 'Remove area’ button.

Target Download

After the primary download a secondary download can be perforfhéslis
usually used to load program code to target memory tlacesssible after the
debugged CPU has been released from reset.

None (default) - No target download is performed

Download files - Target download is performed with the original set
of download files

Target download files - Target download is performed with the set
of download files specified in the Target Download page.
Target Download Files

This page specifies download files, which are used in@nslacy download if
the Target download files ' option is specified in the Download files options

page.

Target Download Files dialog

Download

At any desired time, the file to be loaded can be tsdeand loaded by clicking
the 'Download' button.

Memory area

This setting lets you override the default memory areghifile. Use this when
you wish to load the code from the file to a memory arkardhan CPUs
program area (for example loading into XDATA memory 658).

Include project output file

This option automatically includes the project output file.
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Use real-time write

Real-time writes are performed for target downloadif tption is selected.
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Big and Little Endian/Thumb setup

On certain CPUs, some memory areas are used in eediff@emory
organization that the others, either as Big Endian vselHtidian and Thumb
set vs. ARM set. The memory areas which contain Big Bncti@e and Thumb
code can be set in the Debug Options/Big Endian and Debugn®fitimimb,
respectivelly.

Big Endian Memory Area specification

Thumb Memory Area Specification

Big Endian/Thumb Areas

The areas can be set in three ways:
All — all areas are Big Endian or Thumb
None- all areas are Little Endian or ARM

Custom— memory areas custom specified hold Big Endian or Thumb
code
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Memory Containing Big Endian/Thumb code

Here, custom memory areas containing Big Endian or Thumb cedpecified.
Multiple areas can be specified. New areas are defingudsging the 'New...'
button, existing ones can be edited by pressing the 'Riexper button or
removed by pressing the 'Remove..." button.

Specifying the memory range

The memory range can be specified with absolute addrdssselecting the
area using the symbol browser by pressing either the 'Ffanthe 'To...'
button. If an object is specified in the 'From..." area angeéCentire object
range' is checked, the entire object range of the oljHidie declared as either
Big Endian or Thumb.

Ignore download file Big Endian/Thumb memory
information
If this option is checked, the memory area information ftbendownload file

about Big Endian or Thumb memory areas are ignored andtunbreas
specified here are regarded.

Debug Session
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Download File

In the Download File Options dialog, properties of a downldacdfe
configured.

Download File Options dialog

File Path
Indicates the path of the download file.

If the 'Always in project target directory' option is cked, then file's directory
is ignored and the file is always searched for in theeotiproject target's
directory (see "Directory Organization" on page 230).

By checking this option, you can quickly switch project tar§ste "Targets" on
page 231) without having to redefine download files pgrmember that Build
Manager will move all generated files to target outfitectory, which is
different for every target).

File Format

Setting determines the file format of the download filmIDEA will attempt to
determine the format automatically as a file is added tddenload files list,
but you have to make sure that this setting is correcerRefyour linker
documentation for information on what formats your déinkan generate.

Offset

Determines the value that will be added to address of edEglute object
loaded. This includes program code and absolute symbols. Simtxsalute
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object files contain address information, you will alwage zero offset except
for binary files. The offset can be defined for both bgts and code.

Load Code

Loads the code.

Load Symbols

Loads symbolic information.

Load Line Symbols

This option should always be on for files containing sourteiglénformation.

Optimize type information

Sometimes the compiler generates multiple type definiigs (typically for
every time the header file that contains them, is inclijesbme C/C++ file).

The results are multiple entries under Browser/Typeadfih isn’t wrong, but
file conversion time can take much longer.

If this option is checked, then types that already exéshat 'multiplied'.

If the program uses structures that have equal names, laredifflefinitions,
then variables of the 'optimized' type will not be displage@&xpected, but
rather using the first type structure with that name.

Advanced

This button opens an advanced options dialog for the seléletéormat.

IEEE-695 Options Dialog

IEEE-695 Options dialog

From available compiler vendors, select the one that getethe download file
and whether missing debug info should be loaded from the pubtiorse
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OMF-51 Options Dialog

OMF-51 Options dialog

From available compiler vendors, select the one that getethe download file
and, in case of PLM 51, whether source lines should be tedve

UBROF Options Dialog

UBROF Options dialog

From available compiler vendors, select the one that geetethe download
file.

Convert to physical

When using Z180 Bank Addresses, the compiler can in soses generate
addresses, which should not be converted to physical addrdsseeck this
option in this case.
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ELF/DWARF Options Dialog

ELF/DWARF Options dialog

In this dialog you can select which ELF symbols areettoaded, whether
zeroed segments should be loaded or not and whether debugatiboris
loaded.

The bit field order can be reversed for different endian eaptins.

The code can be loaded from the Program Header using Blhysiirtual
addresses or from sections. The default option is Protieader / Physical,
other options should be used if this option fails.

If required, the ELF header can be dumped.

Verify Download

The 'Verify Download' command performs a verification afle that was
downloaded.

The Download Verify dialog
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The verification process reads all the memory rangesvidia written in the
download process and compares the contents read with the codeghat
actually downloaded.

You can instruct winlDEA to perform an automatic downloadfy after every
download (see "Download Options" on page 85).
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Load Map

The 'Load Map...' command opens a dialog showing locations wbede=has
been loaded during the last download.

Load Map dialog

By clicking on the map, the view zooms into selected area.
Locations indicated as errors indicate either:
overlapping of download code, or

loading into non mapped areas

Note: the load map opens automatically after downldaairors are detected.
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Debug Information

Although you can debug target programs without any debug infmamauch
debugging is reduced to setting breakpoints, running in gaessikmbly window
and inspecting memory in memory windows.

To take full advantage of winIDEA's debugging capabilitteake sure that your
compiler and linker include debug information in the outpet f

Two additional symbol manipulation features are impleeeio facilitate high
level and symbolic debugging:

Symbol name prefix handling

Some compilers change (decorate) names of global syrfvaniables, functions
and code labels) by adding a prefix to the symbol nanest(often an
underscore).

This 'feature' confuses the user and defeats some of winseAugging
features (like "Watch Tips" on page 39). Thereforgralml 'de-prefix' feature
has been implemented to remove such decoration. See "SJ/rohghage 111
for more information.

Selective disabling of debug information

winIDEA allows selective debug information disabling fooduales and
functions which you do not wish to debug (debugged code, iptewutines,
etc.). See "Debugging" on page 112 for more information.
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Symbol Browser

Currently loaded symbols can be viewed in the Symbol Brodiséog (View
menu).

This dialog will also open upon browse request from a dialbg;wsupports
symbolic address entries. On these occasions you can @iSethct button to
transfer the currently selected symbol to the dialogrevtthe browse request was
initiated.

The dialog is resizable and its screen position is redstbeenext time it opens.

Symbol Browser dialog

winIDEA maintains seven different lists of symbaigtes (selectable on the top
of the symbol browser window). You can display each listédgcting the
appropriate symbol class selector button.

For every selected item, its address and type areagteshl Also, the module
where the item is defined, is specified.

If more download files are selected, the ‘File’ optioedrees available and
allows selection of the download file the symbols of whiob would like to
browse.

You can choose to display the selected list sorted by addrds/ name.

By pressing the ‘Show’ button the selected Function, Modu(@ooie Label will
be shown in the aproppriate file. Do note that this functiontisnemt to be used
for watching a certain varialbe, for that the Watch windbwuld be used.

Debug Session
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Variables

The Variables list holds global variables.

Symbol Browser dialog, browsing a variable

A global variable symbol associates name, address andBypouble clicking
a variable in the list, the selected variable can be $dvurther.

The currently selected item’s address and type are displaye

Doc-To-Help Standard Template Debug Session - 99



Functions

The Functions list holds C language functions.

Symbol Browser dialog, browsing a function

A function symbol associates name, type, entry addresgranere exit point
addresses, a list of local variables, nested blodlkstheir local variables and a
list of source lines that the function is built of. Byutbte clicking a function in
the list, the selected function is browsed further.

The Leaves leaf displays all exit points from the functiech selected
exit point's address is displayed.

The Locals leaf displays all local variables of thedlion. A selected
local variable's address and type are displayed.

The Source lines leaf displays all of a function's sounes lfor which
debug information is generated. A selected line's address arut soe
displayed.

Constants

The Constants list displays all constants.

A constant associates a name and value.

Typedefs

The Typedefs list displays all typedef definitions. Thiestude standard C type
names like ‘int’, 'float’, etc.

100 -
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Symbol Browser dialog, browsing a typedef

For every selected item, its type is displayed. Sirtyp&is not bound to a
target location, no address information is displayed.

In the above figure, a union of the following declaratiodisplayed:
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Modules

The Modules list displays all program modules for which debfagination is
available. These will usually be modules generated froam € project files, as
well as library modules.

Symbol Browser dialog, browsing a module

By double clicking on a module, a list of all its saitimes, for which debug
information is available, is displayed. For every selédine its address and
source are displayed. By clicking the 'Show' buttonntlelule is opened in the
browser and the selected line is displayed.
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Types

The Types list displays all structured types (struct, urdlass) as well as
enums.

Symbol Browser dialog, browsing a type

By double clicking on a type, the type can be browsed furthe
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Code Labels

The Code Labels list displays all low level (assemidgmbols, which associate
only a name and target address.

Symbol Browser dialog, browsing a code labels

For a selected code label, its address is displayed. &labdl can not be
browsed further.

Specifying Addresses and Values

Entering address for a breakpoint

Throughout winIDEA you will find yourself in situations where an &dgror
value must be specified. Usually a dialog looking like thisappear:

You can chose to enter values either in symbolic or hekadéform.
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Decimal/Symbol

When this option is selected, you can click the button thatfte browser (in
the above figure the Address... button). You can also eatees manually
using C syntax.

If you wish to enter hexadecimal values, prefix them vaigh '

Hexadecimal

For those of you who do not have ten fingers but ratheyéincan select the
'Hexadecimal' option. You will not be able to use thenser, but you do not
need to prefix hex numbers with '0x' prefix.

winIDEA will memorize your preferred entry number base you do not need
to select the Value option the next time the dialog opens.

Quick browsing to functions

When browsing the editor, you can immediately jump to thimitieh of the
function you are looking at. When the cursor is positiboe the function name,
press the F12 shortcut (or the selected shortcut for &@atoDefinition, if you
have changed the shortcuts), and another editor will pop upaositéibp the
cursor to the location, at which this function is defined.

To return to the original location, press Ctrl+* on the numkeypad (or the
shortcut defined for BrowsePopContext).
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Debug Options

In the Debug Options dialog you can control some finer operatsetizhgs of
the debug system.

Memory Access

In the Memory Access page you can specify how winIDEA is firdhto
access target memory.

Debug Options dialog, Memory Access page

When CPU is running

You can allow winIDEA to access memory of the debugged system when it
is running.

Allow real-time access - when checked winIDEA will usel+#me
access for reading and writing. This access is not dlaifar internal
CPU memory.

Reading or writing a byte using this method will staé CPU for one
CPU cycle only.

Allow monitor access - when checked winIDEA is pernditte use
monitor access. Monitor access stops the CPU, perfoensony
access and sets the CPU running. Since this can tadakbundred
milliseconds (depending on the speed of the PC and CPUhisse
option only if the CPU can be interrupted for such intervals.
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Cache memory read accesses

Memory read accesses can be cached. This can greptiyvienlDE
performance. A memory that is read will not be read agaiih a write access is
performed or program execution point is advanced. Care mudtdretta
exclude memory regions which can be corrupted witt eggess (some SFRs
on some CPUs).

None- no caching is performed (default)

None, except no caching except in the regions specified in the Except
list

All, except - all memory accesses are cached, except for regidhs i
Except list

All - all memory accesses are cached

Multiple regions can be defined in the exception dialog.

Don’t cache SFRs

If this option is selected, the SFRs will not be cached.

Entering memory areas

Memory area definiton

Specify the Address, the memory area and the sizeohémory area to
include/exclude.

Memory Regions

This dialog allows specification of memory regions to whigdmory access
should be restricted.
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Memory regions configuration

An individual region entry specifies the memory space,istpeddress and end
address/region size. The region can have restrictecoreadte access. If read
and write access must be restricted, define two regiithsequal placement,
one with blocked read and the other with blocked write access.

Range specification

This feature can be used to specify the location of FLA®Irhary, which can
fail if write access is attempted to it (attemting&t a software breakpoint).
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Update

winIDEA can periodically update information on the desktop.

Debug Options dialog, Update page

Real-time Access

On emulators with real-time access capabilities, watphessions on real-time
panes of the Watch window can be updated periodicallyairtirae.

You can instruct winIDEA to update these expressions wteCPU is running
and when the CPU is stopped.

Update Period

determines the time interval in which winIDEA updates teaé watches.
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Monitor Access

Accessing memory using debug monitor gives you accedsremory
available to the CPU, the CPU must however be stoppetifoptirpose.

You can instruct winIDEA to update all configuregdate targets when
The CPU is running,
when the CPU is stopped

when a conditional breakpoint's condition is evaluated to zero.

Note: when CPU stops, all debug windows are refreshednatitally. ‘Update
when stopped’ should only be used if background interrupts are skrvice
otherwise this option only degrades performance.

Update Period

determines the time interval at which the selected updagetsaare updated.

Update Target
defines the desktop information that is to be updated. Enide:
expressions in the watch window
currently open memory windows
the register pane of the disassembly window
the SFR window's expanded registers

operating system window
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Symbols

The 'Symbols' page of the Debug Options dialog allows yooataipulate
symbolic information loaded from download files.

Debug Options dialog, Symbols page

Remove Symbol Prefix

Some compilers prepend underscores (or similar charatdggk)bal symbols
which usually get in the way during a debug session.

You can instruct winIDEA to remove such prefixes from fumsi, global and
local variables and code labels.

The global variable marker in winIDEA is #. This medmt if you have a
global variable called VAR, but are currently in fuootwhich also defines a
variable named VAR and you type 'VAR' in the watch windew|DEA will
display the local variable as its visibility obscurs thebgl symbol. If you wish
to see the global symbol too, then type in #VAR.

Load Symbols When Opening Workspace

This option instructs winlDEA to save symbols when closing spake and
load them again when the same workspace opens. This wayaye symbolic
information available before program download is performed.

Display Markers Only In the Last Line

If this option is selected, the markers in the editordsiv are displayed only in
the last line, where the code is generated. With thi®o, the confusion of
markers in lines where no actual code is generated is norlpogsible.
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Scope Sensitive Browser Symbol Selection

If this option is checked, the symbols in the browser areessepsitive, i.e.
when a static symbol is selected to be watched, it lpasf&, specifying in
which function it is defined. If this option is uncheckéw tiser will be unable
to browse static symbols outside the function, procedufigepin which they
are defined.

Display memory area in pointer prototypes

If checked, the memory area the pointer points to isalyspl in the pointer
prototype.

Dereference char* automatically

Normally, the char* is automatically dereferenced ¢he.string pointed to is
shown). In some cases this can lead to exceptions fifdiméer address is not
valid and debugging is no longer possible. If this is the cagematic
dereferencing can be turned off with this option.

Integer Type Display

Defines preferential number base system for displayiteger values.

‘char' Type Display
Defines how values of types 'char' and 'unsigned char' auieygbsl.
ASCIl displays the value as a character

ANSI format defines whether non-pritable charactetshei shown
as ANSI characters

Integer displays the value as a number

Both  displays value in both representations

Debugging

The debugging page allows source debug information manipulatou can
enter functions and modules in which high level debuggingsabtéd. This way
you can prevent the source debugger from stepping intouptewutines or
debugged code.
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Debug Options, Debugging page

Note: functions are indicated with parentheses so youwisinguish them from
a module with the same name.

Disable interrupts during

Checking an option disables interrupts during checked hig-$gep
operations.

Options

Reserve one breakpoint for high level debugging

By default, one breakpoint is reserved for high-level detgydf software
breakpoint functionallity is not needed, the breakpoint can baged for the
user program to use. If this is the case, uncheclRéeerve one breakpoint for
high level debugging' option.

Disable breakpoints before download

When the option ‘Configured on literal addresses’ is selettiedsoftware
disables breakpoints configured on literal addresses bedoreload.
Breakpoint set in the disassembly window is understood uhdédetm
breakpoint set on a literal addresses. Breakpoints $ie¢ isource window are
set on line symbols and thus they don'’t represent any prelidran re-linking
the project. When a breakpoint is set on an instructionerdisassembly
window, it's set on a first byte of the CPU instructiorfited re-linking the
project, the same instruction may be reallocated and thkgwieais no longer
set on a first byte. The option prevents setting a breakpoiah address not
aligned with the CPU instruction.

Also, all breakpoints can be disabled using the ‘All’ optidee this option if the
target system is not ready for setting breakpoints afigalization. For example
— the chip selects for program code point to default FLASH mgmdhereas
the debug session runs from RAM. Since FLASH memory dexdogget

Doc-To-Help Standard Template Debug Session - 113



‘confused’ if the debugger tries to write to it (by atf#ing to set software
breakpoints), this option can be used to prevent this frqggperang. Once the
chip selects have been configured, just click ‘Enabldrathe Breakpoints
dialog.

If no breakpoints are to be disabled (in normal debugging operatispption
is to be set to ‘None (default)’.

Assume

The 'Assume’ page allows specification of values of regighich remain
constant in course of program execution.

This feature is necessary for compilers that accedmblariables with a

relative addressing mode to a certain CPU registercdilgithe A5 on 68k
CPUs). To access a certain variable the registeevalust be known to establish
the address of the variable. If the CPU is running, it roesttopped to read out
the register unless the value of the register is pddn this dialog.

If the value of a certain register is required but manbe accessed (CPU
running, halted etc.), its assumed value is used.

Debug Options, Assume page

In the above figure the value 100000h is configured to heveess for register
A5. This value will be used if the register can noabeessed due to CPU's state.

Assume non self modifying code (cache read accesses to program
regions)

If this option is checked, read accesses to program regiercsiehed.

Directories

In the 'Directories' page of the Debug Options dialog, ywuaonfigure
alternative search directories for project files and downfibegisearch
directories. You will want to use this feature if yoe asing an external make
utility, and don't wish to specify project files in the 'Ruaijfiles' dialog.
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Download files search direcotries are usualy specified wimeming in OS Run
mode debug mode.

Debug Options, Directories page
After program download, winIDEA will attempt to locate stes for modules
reported in the download file.

first it will try to match the module name to a projet fisted in the
project list. If no match is found then the module name iresna
unchanged.

if no source file exists in the established directoryIREA will scan
all listed directories (in order of specification) #om occurrence of this
file.

if no match is found for the module, no source debugging itahla
for it.

If the ‘Search subdirectorie$option is checked, winIDEA will also search
subdirectories of the specified directories.

If the ‘Convert source file paths$ option is checked, winIDEA automatically
converts paths defined. The conversion is defined in the fororaginal path
specified in the download file>=<path as seen from the currerkstedion>

Multiple path conversion paths can be specified and sepdrt@domma (,) or
semicolon ().

Example:

The statement d:\cygwin\demo=e:\demo
converts pathsrom: d:\cygwin\demaro: e:\demo.
This converts the paths starting with 'd:\cygwin\demo' tdéeno':

'd:\cygwin\demo\main.c' -> 'e:\demo\main.c'
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Source file priority

The option defines which source files take priority — fréve path of the project
file list or the download file path.

History

In the history page of the Debug Options dialog, you can coefidper type of
information that is stored in a history file every tithe CPU stops.

Debug Options, Directories page

History File
Specifies the path to the history file.

Record

When checked, the history file is recorded.

Clear history on reset

When checked, the history file is cleared when the CR&kist. When cleared,
history entries are appended to the existing file’s contents.

Recorded Information

specifies what information should be written to the hisfibe.
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MMU Options

The MMU Page allows configuration of virtual/physicdbaess display.
Display of physical addresses can be enabled individt@lladdresses and
register values.

Virtual display is the default as it reflects the addresndy the CPU core.
Physical address indicates a value seen after Misliiskation to external
devices, like memory etc.

Debug options, MMU page

BackTrace options

The Backtrace reconstructs the trace of the emulatepigomo A complete
reconstruction is a very time consuming process therefaagyala compromise
between speed and quality of reconstruction is used. Theaselecide the
ratio between quality of reconstruction and speed of rézat®n in three steps.
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Debug options, BackTrace page
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Operating System Support

winIDEA provides limited support for debugging operatisygtems. Most
commonly it will show state of operating system kernel ciisje

Operating System Selection

In the Operating System page, the operating system thsédkin the
application should be specified.

Operating System page

Operating system

Specifies the type of the system used.
None No OS awareness (default)
<name> OS specified in the list

Custom OS awareness by custom configuration

Setup

Configures the selected OS.
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Task debugging
The emulator provides hardware capabilities for task debgggo enable it:

Check the Enabled option in the Debug/Operating System dialog

Select the task to be debugged.

If you wish to perform task specific Trace operatiatsck the Trace
functions option

Now, only breakpoints that occur in the context of fBAISKCONS stop
execution.

Note: this function is hardware dependend. For more inféomgtlease consult
the Hardware User's Guide.

Note: For OS profiling theTrace Functions option should be disabled.
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Custom

Allows customized configuration of an operating system.

Operating system, Custom operating system setup

Task switching is supported using a custom operating syfsemnthis
application, the information where the operating systemstoeelD of the
current task must be specified under ‘Task Switch Ideatibn Address’.

For more information see “Specifying Addresses and Valuegage 104.

Also the size of the ID must be specified under ‘Size’.
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OSEK Operating System Support

This section describes the implementation of the OSEK tipgrsystem in
winIDEA.

It assumes that:
Hardware is configured properly,

An OSEK builder was used to generate the application, withgle
support for at least RUNNINGTASK indication.

The OSEK and user sources have been compiled and linked to a
executable,

The executable is listed in the Debug/Files for downlaakhg
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Configuration

In the Debug/Operating system dialog, selecQB&EK option and click the
Setup... button to configure OSEK options.

OS Setup, OSEK page

ORTI file

In theORTI file field specify the path to the ORTI file generatedtrsy OSEK
builder.

Click OK in both dialogs to confirm configuration

Perform Debug/Download

Note: winIDEA supports ORTI 0.9 through 2.1.
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Profile these OS objects

Select the OS objects to profile. Objects can be addethwed or modified;
enabled or disabled.

OS Objects

The OS objects can be added, removed or edited.

OS Objects dialog

Description
Enter the description of the OS object.

Definition
The objects, defined with the TOTRACE attribute in the OfR&lwill be
shown here. They can be selected as OS objects, thdd seoprofiled.
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Viewing OSEK objects
OSEK objects are displayed in the OS window
Select the View/Operating System menu item

The top item in the OS window displays the operating sy$@8EK),
value displays the version as reported in the ORTI file.

IMPLEMENTATION

The itemIMPLEMENTATION is special as it defines the layout of other
display OSEK objects. In the figure above, it defines lapb@S, STACK and
TASK objects.

TheOS object layout (expanded) defines two membBiSNNINGTASK and
CURRENTSERVICE. Every member has a description identifying its
meaning, displayed in théalue column.

When an OS object member is expanded, it shows valid valasplicable) for
this member to assume. In the above figureRO&ININGTASK can assume
values 0 through 4. When value 0 is contaifd@, TASK task is executing,
value 1 refers td ASKSND etc.

Note: the IMPLEMENTATION

Objects

There can be one or more objects of a type defined in the
IMPLEMENTATION part. In this example, one OS type object, 5 TASK and 9
STACK objects exist.

When an OS object is expanded it will shown current valoessf members.
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In the above figure, thes1object (of typeOS), shows current values for
RUNNINGTASK andCURRENTSERVICE. winIDEA reads out its values
and maps them to the defintion table
(IMPLEMENTATION/OS/RUNNINGTASK
IMPLEMENTATION/OS/CURRENTSERVICE ).

There are two situations where a value of an OS object merabenot be
displayed.
If the member contains value that can not be found in theititefin

table (which should only occur before OS initializationtsja See
RUNNINGTASK in below figure.

If the expression, by which the value is calculated came®@valuated.
In the bellow figure th& TACK of TASKSND task is not allocated as
the task is suspended.
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OSE Operating System Support

winIDEA realizes OSE Freeze mode kernel awareness éfaning a Kernel
Awareness Package (KAP) provided by OSE. Besides makinof tise KAP
itself, winIDEA exposes the KAP interface to exterapplications, like OSE
Illuminator, via TCP/IP. Such external clients must contethe PC that runs
winIDEA instead of specifying the targets IP address

winIDEA provides memory and register access functionkadAP, through
which the kernel objects are accessed.

For Freeze Mode debugging, a Freeze Mode Debugger (emaatbwyinIDEA
OSE Freeze Mode license is required for this operation.

For Run Mode debugging, the winIDEA OSE Run Mode licenseqisined,
which also includes the Freeze Mode license.

Freeze Mode Configuration
First, OSE Delta must be configured in the Operatinge®yslialog.

OSE Delta Operating system configuration

Next, press the 'Setup..." button.

In the Communication page select th€AP option. This instructs winIDEA to
load the KAP and retrieve kernel object information throiigh
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OSE Communication configuration

In the OSE page specify the ports through which the KAP is exposedt&rnal
clients.

OSE KAP configuration
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Broadcast port

Broadcast port specifies the UDP port on which windDHill send out
broadcast indicating its availability. Broadcasts arg eat periodically every
30 seconds.

Server port

Server port specifies the TCP port on which winIDEA acsephnections from
external clients. Any client connecting to winIDEA mugsesify this port along
with machines IP address.

Note: machine IP address and Server port are a part Bftlaglcast. The
llluminator is able to decode the broadcast and resolve bt thddress and
the TCP port. The default llluminator broadcast poBG600.

Register saving

If enabled, OSE will preserve contents of all regisfer a switched-out
processes. This ensures higher quality of restored prooassxt.

Run Mode Configuration

First, OSE Delta must be configured in the OperatingeSy dialog.

OSE Delta Operating system configuration

Next, press the 'Setup..." button.

In the Communication page select thECP/IP option. This specifies winIDEA
the TCP/IP port of the target.

Doc-To-Help Standard Template Debug Session - 129



OSE TCP/IP settings

Close the window and press ‘Connect’ on the Operating sysiaivar.

Now, winIDEA is connected to the target. The OSE SysteowBer can be
started now. The OSE System Browser is a special operatidg of winlDEA.
It resembles the OSE Illuminator strongly, but is capabtgening individual
OSE Processes for debugging.
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OSE System Browser
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Freeze Mode Debug Operation

RTOS window in winIDEA
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OSE System Browser window

KAP operation is initiated automatically after the Cédulation is started.
winIDEA, llluminator or other clients operate as usual.

In winIDEA, open the OS window and click t@®nnectbutton.
In the llluminator System Browser, double click on tiséeld target.

Restoring process context

Process context can be restored by selecting the ‘Sé¢x@ocommand from
the OS window local menu, or by double-clicking on the process will show
execution point of the selected process, values of i@#@bles and the call
stack.

Inspecting memory

For some kernel objects, like process stack range, memonjiesed by
selecting the ‘View memory’ from OS window local menubgrdragging the
object into an existing memory window.

Doc-To-Help Standard Template

Debug Session

- 133



OSE Run Mode Debug Session

Run mode debug session is started by double clicking a procéss $ystem
Browser.

The newly launched winIDEA indicates the debugged processititle bar:
<module name>:<process name>(<process ID>)

In this case:

shell.elf: TestProcess1(0x10019)

Indicates that this instance of winIDEA is debugging Tes#ast with process
ID 0x10019 in module shell.elf.

Debugging a Single Process

The status in the bottom right corner indicates the cu@&f status of the
process. Light green color indicates regular operateomo interference of a
debugger.

To debug a process, click the ‘Stop’ icon in the toolbar. statis will turn dark
green, and current execution point will be indicated.
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Use regular debug commands (Step, Step Over, set brealgtoint® debug the
process.

To find/open source files used in the module quickly, expandMbeules’
group in the workspace window. Similarly, expand the ‘Functignaup to
quickly locate functions.

Debugging Multiple Processes

There is no limit on the number of concurrently debugged psese To open
further processes for debugging, switch back to the SystemsBr and double
click the desired process.

In this example the TestProcess?2 is exchanging signalsheiffiestProcessl.
To debug this inter-process communication:

Open the TestProcess2 by double clicking it in the systemdgmow
Intercept the process by clicking the ‘Stop’ button.
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As shown in the source editor and by the status, the precbkxked
(WaitReceive status) on a call to ‘receive’. Thisxpected behavior since the

requested signal is generated by TestProcess1, whiclrémttyintercepted and
in no position to send it.

Set a breakpoint after this line (on the free_buf calju ¥an do so
either by keyboard shortcut (F9), clicking the ‘Togteakpoint’
button or from local menu.

Set the process to running — click the ‘Run’ button, press BBlect
Debug/Run.
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Status shows not intercepted (light green) but blocked (WedtiRe).
Now switch to TestProcessl and set it to running

Switch back to TestProcess?2
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As the TestProcessl was released, it sent a signah wiais received by the
TestProcess?2.

TestProcess?2 returned from the receive call (unblockedhiaacbreakpoint.
The status shows intercepted (dark green) but ready to aaa{iR

If you check back the TestProcessl, the situation ersed — it is now waiting
for a signal from TestProcess2.
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HC/OS-1l Operating System Support

winIDEA will provide listing of the operating system objétthe Operating
System window (View/Operating System). The requiremettiat pC/OS-Il is
built with the debug symbols switched on.

RTOS window in winIDEA

Integration is CPU independent.

By double clicking on the each task, winIDEA will set therent context to the
selected task. After preseting the context, winIDEA usk the register values
used before the selected task was preempted. Callersatredso be shown in
the Callstack window.
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winIDEA with variables and RTOS window

When possible, winIDEA will show symbols instead of plaimbers.
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The pC/OS-Il integtration is enabled in the Debug/Operatysgem dialog box

and by clicking ‘Connect’ in the Operating System windowhaal
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HC/OS-II settings

All file settings are optional. However the user is weleadmuse them in order
to improve readability of the Operating System window.

Task ID header file

The task can be named in uC/OS-Il in several ways. Namsidgdendent on
HC/OS-II version and on the setting in os_cfg.h. If
OS_TASK_CREATE_EXT_ENE not enabled an@S_TASK_NAME_SIZEs
less than 1 then the only information about the task is ibsifyti This is also the
case when the task is created vit§TaskCreate .

If the tasks are created widSTaskCreateExt , then theéd parameter can be
used to identify this task. For example if the conterthefTask ID header file is

#ifndef _ task id _h
#define __task id h

#define TASK_TEST1 1
#define TASK_TEST2 2

#endif

then the task will be shown a&SK_TEST1when created with
OSTaskCreateExt andid parameter set tb.

WhenOSTaskNameSet is used, then winIDEA will use this name. Note that
only numbers in#define can be used.
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OS objects header file

The same name problem occurs with other OS objed@sX¥kxNameSet
functions are not used, then there is no way to name the OS witje a frendly
name. You can however enumerate all the global pointerssifilthiso that they
will hold the address of the objects. For example wheaticrgethe sempahore

OS_EVENT *s_pSemaphoreTest=0SSemCreate(5);

pSemaphoreTest will hold address of the created objebe Bdntent of the
header file is

#define s_pMutexTest MY_MUTEX
#define s_pSemaphoreTest MY_SEMAPHORE
then this semaphore event will be named MY_SEMAPHORE.

winIDEA will use this names for all OS_EVENDS_FLAG_GRP and
OS_MEM types.

You can also reuse this file in your source code. The udabe eame value for
the define statement as its name is suggested:

#define s_pMutexTest s_pMutexTest

This way the name of the variable will be the saméa®bject shown in the
Operating System window.

OS_CFG.h header file

If left empty winIDEA will try to find it in the workpace folder. It is used
internally for parsing of some uC/OS-II configuration isefs.

Task stack frame information file

L C/OS-II operating system is practically completely GRdépendent. One of
the things that is CPU specific is the task stack frammervithe context is
switched. This information is used by winIDEA when presetirgcontext to
the selected task. It is defined@8TaskStklnit  inos_cpu_c.c

winIDEA already supports a number of CPUs internally. Ewesv, when the
user change®STaskStkinit , the set context function can also be used by
defining this file.

For example ifOSTaskStkinit  is

OS_STK *stk;
opt =opt
stk =ptos; // Load stack pointer
*(stk) = (OS_STK)task; Il Entry Point
*(—-  stk) = (INT32U)0; /LR
*(—-  stk) = (INT32U)0; /I R12
*(—-  stk) = (INT32U)0; /I R11
*(—-  stk) = (INT32U)0; /I R10
*(--stk) = (INT32U)0; /I R9
*(--  stk) = (INT32U)0; /I R8
*(--  stk) = (INT32U)0; IIR7
*(--stk) = (INT32U)0; /I R6
*(--  stk) = (INT32U)0; /I R5
*(—-  stk) = (INT32U)0; I R4
*(—-  stk) = (INT32U)0; /I R3

Doc-To-Help Standard Template Debug Session - 143



*(--  stk) = (INT32U)0; /I R2

*(--stk) = (INT32U)0; /I R1

*(--stk) = (INT32U)pdata; /I RO

*(--stk) = (INT32U)SVC_MODE;  // CPSR
*(--  stk) = (INT32U)SVC_MODE;  // SPSR
return ((OS_STK *)stk);

Then the content of the Task stack frame informatiorsfileuld be
#define REG_SIZE 4
#define STACK_PTR R13

#define R13 68

#define SPSR 0

#define CPSR 4

#define RO 8

#define R1 12

#define R2 16

#define R3 20

#define R4 24

#define R5 28

#define R6 32

#define R7 36

#define R8 40

#define R9 44

#define R1 48

#define R11 52

#define R12 56

Il sp not saved

#define R14 60

#define R15 64

REG_SIZE s the default size for all regsite&TACK_PTRs the name of the
stack pointer. All othe#tdefine  statements define the offset of the individual
register from the stack pointer of individual task save@3T CBStkPtr

member of th@S_TCB All names used must be the same as used in winIDEA
disassembly window.

Automatic refresh

When winIDEA and the puC/OS-Il Operating System are eoted and this
setting is enabled, the Operating System window willdfieeshed automatically
when needed (memory changed, CPU stopped). If the settihis option
decreases performance, then uncheck this option and use thestRéiutton in
the Operating System toolbar.
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Breakpoints

Besides reading and writing memory, debugging is all aboukpogas.

A breakpoint is a way to stop the CPU. There are various kinbdiseakpoints
available:

Implicit execution breakpoints  are transparent to users, but used
heavily for step, step over, run until and run until netoperations.

Execution breakpoints are used to break CPU execution before it
executes the instruction on the breakpoint address. Thebe ether
hardware execution breakpoints or software execution breakpoint

Hardware specific breakpoints  depend on the capabilities of the
attached debugger. Refer to debugger manual for more informat

When a breakpoint is hit, the CPU is stopped and winIDEdatgs its windows
to reflect the new situation.

Execution Breakpoints

Execution breakpoints act when the CPU attempts to executesthection at
the breakpoint location.

Execution breakpoint indicated in source window

This is the most commonly used breakpoint type. winlDiskes extensive use
of them to implement functions like 'Step’, 'Step QvRin Until' and 'Run
Until Return'. These implicitly used breakpoints are nsitlé to you.

The picture shows

an active breakpoint on address 0x0003, shown as a girolgrém
counter indicator taking precedence),

an active breakpoint on address 0x0006, the entire linespaint

a disabled breakpoint on address 0x0008, shown as a circleecoteid
color

an invalid breakpoint (not set on beginning of an instructiorgduiress
0x000B, the entire line painted with a different color
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In situations where simple stepping through a programeti€nough, you can
explicitly set an execution breakpoint. Such execution breatgpare indicated
in both source and disassembly window.

An execution breakpoint can be set in two ways.
The quick and easy way is to:
use a shortcut key or,

select the 'Toggle breakpoint' command from editor's asdembly
window's context menu.

This command will set an execution breakpoint at the:
insertion point of the editor or,
at the indicator position of the disassembly window

To configure advanced breakpoint options, you must open tlekBrits
dialog (View menu).

Note: execution breakpoints are available on all emulayipes (In-Circuit,
BDM, etc.)
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Execution Breakpoints Window

In the Execution Breakpoints window, you can customizstieng breakpoints
and add new execution breakpoints.

The breakpoint window is resizable and its screen posgioesiored the next
time it is loaded.

The window is modeless, i.e. you can keep it open while they winlDEA
functions.

Breakpoints dialog, execution page
Every breakpoint can be enabled or disabled by checking/unolgettié box in

front of the breakpoint definition.

New -
Inserts a new breakpoint.

Remove -
Removes the highlighted breakpoint.

Remove All
Removes all breakpoints.
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Goto Source -

Jumps to the breakpoint location in the source.

Reapply All

Typically this option is used in applications with softwarealpmints. This
option is used, when the programming code, where the breakpoériscated,
is written over, for example when the code is self modifyihgréakpoints are
first set, then a debug download is initiated. If a codelification occurs, the
previously set breakpoints are overwritten and will ncadté/e any more.
Therefore, the breakpoints must be applied again by pushirgeapply All'
button.

Enable All

Enables all breakpoints.

Disable All

Disables all breakpoints. Especially useful when fipgiliaation tests are
performed.

Position

Position shows the source file and line of selected pa@akand its address in
the target system.

You can enable or disable a breakpoint by configuringAtive' option.
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Condition

Conditional breakpoints are an advanced breakpoint feature ptidwde
winIDEA. When a breakpoint is hit and the condition is enablEdabled’
option checked, winIDEA performs the following checks:

first the conditional expression is evaluated. If no egpion is
specified a non-zero result is assumed.

if the expression evaluates to non-zero, the breakpointieTe
counter is incremented.

if the breakpoint occurrence counter is less or equéldorit' specified,
CPU execution is resumed, otherwise the CPU remainsestopp

When Conditional Breakpoints Occur

You can instruct winIDEA to issue a beep and/or displayasage indicating
that a conditional breakpoint has occurred.

This setting is global for all execution breakpoints.

Hardware Breakpoints

Provides a link to a dialog where hardware breakpoints, tdtkarexecution
breakpoints, can be configured.

Breakpoint report dialog

If the Display message box option in the execution breakpoints dialog is set,
a message box like this one will come up every timeralitional breakpoint is
hit or the condition can not be evaluated.

Breakpoint report dialog
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Location

Specifies the location of the breakpoint.

Condition

Specifies the breakpoint condition. This field can alsow evaluation error if
the condition was not entered properly.

Pass

Indicates the pass count for breakpoint occurrence.
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Source Debugging

Reset button

Run button

Stop button

If your compiler can generate source debug information, yibyrebably
spend most of the time debugging in your own sources.

winIDEA provides you with quick yet powerful functions to trah program
flow. All commands are available in the Debug menu as wetil tee Debug
toolbar.

Note: no debugging is available until the emulator has lgitialized and the
program loaded.

Reset

Reset command will place the CPU in reset state, releasent
reset and stop it before it executes the first instruction.

For CPU's that need to perform chip initialization withieafied
number of clocks after the CPU has been released freeh re
(68HC11), use thReset and Run command, which does not stop
the CPU after it is released from reset.

Run
Run command sets the CPU running.
This command is available if the CPU is currently stopped.

Stop
Stop command stops the CPU immediately.
This command is available only if the CPU is running.

On occasions where the CPU can not be stopped withoutlgifesjeuction
aligned) execution breakpoint and no line symbol is hit withie second after
stop has been issued, winIDEA reports:

Can not stop, use breakpoints to stop execution.

In such case set an execution breakpoint to a location in theapragnere you
know the CPU is executing from often.

Note: stop requires breakpoints only on REmulator and$r2éll family on In-
Circuit emulator.
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Step

Step command performs a single program step. When calling a
function, the function will be stepped in.

If the CPU is running, step command causes the CPdpongten it
reaches the next source line.

Step Into button

If interrupt servicing in background has been disabled, naugtewill be
serviced during this step.

Selecting Step... command from Debug menu opens the Step dialag, yelve
can specify the number of steps you wish to execute.

Step dialog

Number of steps set to one acts the same as a single ste

If zero is specified, winIDEA will step until step &orted with the
'Stop Stepping' command (Debug menu).

Step Over

Step Over command performs a single program step inside the
current function. Any function(s) called by executing therent line
are not stepped in.

If interrupt servicing in background has been disabled, norime
will be serviced during this step.

This command is available if the CPU is currently stopped.

Step Over button
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Run Until button

Run Until Return button

Run Until

Run Until command sets the CPU rungiuntil its execution reach
the current insertion point.

Selecting Run Until... command from Debug menu opens the Run
Until dialog, where you can specify the address where yant the
CPU to stop.

Run Until dialog

Run Until Return

Run Until Return command sets the CPU running until its
execution reaches an exit point from the current function.

If interrupt servicing in background has been disabled, norugter
will be serviced during this operation.

This command is available if the CPU is currently stopped.
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Go-to Address

Go to Address command presets the CPU's program counter registen Py
etc.) to the current insertion point.

Selecting Goto Address... command from Debug menu opens theA@dtess
dialog, where you can specify the address you want to gres€PU's program
counter to.

Goto Address dialog

Note: use this command with caution. Since regular program txeds!
skipped, going out of the current function without readjustingthek will
cause the program to crash. Even jumping inside a funcaioskip over vital
instructions that an optimizing compiler put in locations yon'dexpect.

Show Execution Point

This option shows the current execution point in the source.

Snapshot

This option refreshes opened windows. It is used during runratey at the
CPU.
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Modify Expression

With this option an expression can be modified.

Modify Expression dialog

First, the expression must be entered or selected with.theitton.

Then, the new value is entered or selected with the 'torbut

Setting Execution Breakpoints

Setting and clearing an execution breakpoint (see "ExatBtieakpoints” on
page 145) in source is easy. The 'Toggle Breakpoint' comanagildble in
Debug and editor's context menu sets an execution breakpointcaitaet
insertion point. If a breakpoint is already set on thigtio, it is cleared.
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Disassembly Window
Programmers will mainly use the disassembly window wimer source debug

information is available. Its functions nearly duplicaterse-debugging
functions.

Disassembly panb\ Register pane _\

Indicator Breakpoint “—Execution line

Disassembly window

The Disassembly window consists of two independent scroltsies, which
you can resize by dragging delimiters in the header.
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Registers Pane
Lists all CPU's registers along with their values.

Double clicking a register opens the Modify Register dialbgre the selected
register can be modified.

Modify Register dialog
The register can be modified by entering a hexadecinhaé @ bitwise.

Disassembly Pane

lists the target program in disassembled form. The pnogseecution point and
breakpoints are indicated, as well as an arrow indicatbrwihich you can
move up and down to view other parts of the program, setleadlireakpoints,
run until, etc.

Disassembly pane always displays disassembled instrubtibgou can
additionally instruct it to display:

source - if a line symbol's address matches the addréss of
disassembled instruction, the source line is displayeddéier
instruction.

labels - if a code label's address matches the addrdss of t
disassembled instruction, the name of the label is disglaefore the
instruction.

symbols - if an absolute location is addressed by arugigin and that
address matches a global variable or a code label, tHeotgraddress
is displayed instead of the value.

Example: variable 'var' is located at address 1000h:
MOV A,(1000)
is replaced by
MOV A,(var)

symbol values - if symbols are enabled and you stilhwadssee the
absolute number, enabling this setting will display the vatueell. In
the previous example this would yield:

MOV A,(var) (1000)

All above options can be set from the context menu, drarOptions dialog.
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Step Into button

Step Over button

Run Until button

Suspending and Resuming Program Execution

When the disassembly window is selected (the arrowanatigs visible),
program flow control will apply to it even if editor winds are opened. Some
of these commands perform exactly the same as if usedefldor. These are:

Reset
Run

Stop

Step

Step command performs a single instruction step. When calling a
routine, it will be stepped in. Performing a Step on bloclcetien
commands (LDIR, REP, etc.) will execute individual itemas step
by step.

If the CPU is running, step command causes the CPWpo st

If interrupt servicing in background has been disabled, naugtewill be
serviced during this step.

When the Step... command is selected from the Debug meniEAnbperates
as described in "Step" on page 152, only this time, stepperformed in the
disassembly window.

Step Over

Step Over command performs a single instruction step. If the
current instruction is a call to a sub routine or a blockurson, the
CPU is set running until the instruction after the curiestruction is
reached.

If interrupt servicing in background has been disabled, narimer
will be serviced during this step.

This command is available if the CPU is currently stopped.

Run Until

Run Until command sets ¢hCPU running until its execution reac
the current indicator position.

Selecting Run Until... command from Debug menu operates as
described in "Run Until" on page 153

Go-to Address

Go to Address command presets the CPU's program counter registenPp
etc.) to the current indicator position.

Selecting Goto Address... command from Debug menu operatescaibeesn
"Go-to Address" on page 154

Note: use this command with caution. Since regular program txeds!
skipped, make sure that the stack pointer and other iengaegisters are not
corrupted by this action. Careless usage can lead theaprdg crash.

Setting Execution Breakpoints

Setting and clearing an execution breakpoint (see "ExmtBtieakpoints” on
page 145) in the disassembly window is easy. The 'TogglekBoint' command
available in the Debug and disassembly pane's context meransetecution
breakpoint at the current indicator point. If a breakpoint isadlyeset on this
location, it is cleared.
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Disassembling To Disk

The 'Disassemble to disk' command available in the disddgeane's context
menu, opens a dialog where you can specify the range dssdd that you wish

to disassemble and store in a disk file.

Disassemble to Disk dialog

Use buttons to browse for file and addresses. Wherhédislick the
'‘Disassemble’ button to disassemble.
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Disassembly options

Certain options for disassembly can be set using thesf@uotions window, the
Disassembly pane.

Disassembly options

Display information

Select the information to display in the disassembly windb8FR Registers’
option is checked, the name of the SFR register addresshd mstruction will
be shown.

Indicator
The Disassembly window indicator can be displayed as arkan arrow.

Hide Unused Flags
Check this option if you want unused flags to be hidden.

Cleared Flags

With this option you can select how the cleared flagsheltisplayed — with an
underscore or a low case letter.
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Memory Window

Memory windows are best suited for a raw view of the SPemory.
winIDEA allows multiple memory windows to be opened.

Memory Window

In a memory window the following elements are visible:

Memory area selector - shows which of the CPU's memegsas
currently displayed

List field - is used to enter either the address or yh&bsl or anchor
from which you wish to list the memory.

Address type field — used to select the type of the addpessfied
(either HEX for Hexadecimal memory address, Symbol otharc

When ‘Anchor’ is specified, the window is repositionedtte value of the
expression, specified in ‘Address’, when the CPU stopsekample: @SP
always shows the stack.

Address column - displays the address of the first itethe numerical

display area at the same line

Numerical display area - displays memory contentsriarly,
hexadecimal or signed or unsigned decimal or floating pointdt

ASCII display area - displays memory contents in AS@ihfat, if
selected in the Display Mode window
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Memory Window button

The memory window will also color locations that have changélde previous
action, and indicate the location of the stack pointer vilneange.

Opening a Memory Window

A memory window is opened by selecting the Memory... command
from the View menu or by clicking the memory window button
View toolbar.

You can select the initial memory area and address whememory window
should open in the Display memory dialog. You can chamg@ory window's
area and address later, by using the memory areasedact list field in the
window.

Display Memory dialog

Memory Display Mode

A memory window can display memory contents in various walys.Display
Mode dialog, available from memory window's context meruwadlyou to
configure how the window displays.

Display type
Determines the number format shown in the numericalaysarea.
If the 'Character Display' option is checked an ASCIIldigwill be shown.

Display Unit Size

This setting determines how many bytes will be groupddrta a value in the
numerical display area.

For example if the display type is set to 'Signed Deciamal display unit size to
'2 bytes' the values shown will range from -32768 to 32767.

For float display type unit sizes of 4 and 8 are availdbteall other display
types sizes of 1, 2 and 4 bytes can be used.

Note: the memory window always aligns itself accordmgisplay unit size
setting. (If 4 bytes are selected, the window wilgalitself on a 4-byte
boundary).
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Memory window's Display Mode dialog

Organization

When grouping several bytes, their ordering inside the graupeapecified
either to 'Low Byte First' which should be used on Zilod arost Intel CPUSs,
and 'High Byte First' used on Motorola CPUs.

Example:
Memory Address 0 1
Data OxAA 0xBB

Low Byte First (little endian): WORD value is 0OXBBAA
High Byte First (big endian): WORD value is OXAABB

Character Display

This option selects whether the memory contents wiitmavn with characters
or not.

Real-time Access

Selects whether real-time access is used or not.

Finding Memory Contents

A very helpful function for browsing the memory is the Find optibis
invoked using the Ctrl+F shortcut.
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Find in Memory window

Value

With this function, a specified value can be found in themdry window. The
value can be either hexadecimal (the checkbox ‘Hexadecisnsdllécted and the
value is entered) or a string (the checkbox ‘String’ isctedd and the string to be
searched for is entered).

Search Range

The search range in which the value is to be searched foeied here. The
search range can be either hexadecimal - the checkbox ‘Hexedlids selected
and the hexadecimal values are entered into the ‘From...” and *Windows,

or decimal or symbolic. If the checkbox ‘Decimal/Symboigselected, the
search range can be selected with the ‘From...” and ‘To...bbgttPressing one
of those invokes the Symbol Browser. For more inforamatin selecting
symbols, see “Symbol Browser” on page 98.
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Modifying Memory Contents

Memory contents can be modified directly in either the A8IBplay area, or in
the numerical display area.

To modify a location:
make sure it is visible

click on it with the left mouse button - a block cardt appear
covering the selected location

enter the new value.

Note: If the memory does not change, the CPU might have problémsrrite
access to that location.

When entering value in the ASCII display area or whengubinary or
hexadecimal display types, individual digits can be medifiirectly. In decimal
(float and integer) display mode however, enteringva vedue automatically
opens the Memory Fill dialog.

Memory Fill dialog

Value
Enter the new value.

Let winIDEA know what numeric format you are using.

From Address

This is initially set to the address that was selectéestime the dialog opened.
You can modify this value if you wish to change some ottemory location.

Size
Determines how many locations you wish to fill with gpecified value.

If you wish to specify the size in hexadecimal formatkensure the
'‘Hexadecimal' option is checked.
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The Bytes/Display Units setting should be set as follows:
if you wish to fill a certain number of consecutive byteteeBytes
option

if you wish to set values in the format that is curredtgplayed, select
Display Units option. (Example: if you display 4 byte fand wish to
set ten consecutive floats to value 1.0).

Note: you can open the Memory Fill dialog in any other digphode by
pressing the 'Enter' key.

Saving To Disk

You can save a region of memory to a binary disk filsddgcting the 'Save To
Disk..." command from the memory window's context menu.

Save memory to disk dialog

Address

Determines the address from which the memory will be saved.

Size
Determines how many bytes or current display units wikdesd.

If you specify the size in hexadecimal format, make sueeHexadecimal'
option is checked.

File

Determines the file to which the memory will be saved.

Format
Defines the format in which the file will be saved.

Click the Save button to save the memory to disk.
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MMU Table Walk Window

The MMU Table Walk window displays virtual to physical asgl mapping of
individual memory pages. The window can be selected fhenbebug/MMU

Table Walk menu for all CPUs with MMU.

A direct entry of a virtual address is possible.

The MMU Table Walk dialog
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Watch Window

The watch window is best suited for watching and modifyiiuty level
variables - symbols with associated type. You do not nebdtteer with their
locations; you only need to specify their name.

Simple variable Structured variable

Display pane selectors Modified values
Watch Window
The watch window consists of four functionally identical pamédsch are easily

switched by clicking on the appropriate pane selector. Wisyou can
configure a larger number of watches without having to catigtacroll.

168 - Debug Session Doc-To-Help Standard Template



Adding Watch Expressions
To configure a new watch expression you can:
select an empty line in the watch window

start entering the watch expressions

or
select Add Watch... command from watch window's context menu
from the Browser dialog (see "Symbol Browser" on pageséict a
symbol you want to watch

or

select the expression you wish to watch in the editor and ti@aghie
watch window

Expression Conventions

A watch expression can be any legal C expression, with egoegtihe ternary
'?" operator. Here are some examples of legal exprassion

c variable 'c’
a[3] third element of array 'a’'
a[c+3]*2 can you figure it out?

The expression syntax has been extended to allow usaggstére and
absolute memory locations in expressions:

use the '@' prefix to specify a register.
@IX register IX

use the "' prefix to access absolute memory. If the B&dmore than
one memory area, use memory area specifier before the: col

:0x1000 byte on address 1000h
XDATA:0x30 byte on XDATA 30h

Overriding default scope

The ANSI C expression evaluator was extended to allowsaougstatic
variables (file or function scope) even when program execigionti of the
relevant scope. The syntax is as follows:

To access a variable that is static on a file scope:

<module name>#<var name>
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Example:

To access gs_byCount variable in the TESTFILE module
TESTFILE#gs_byCount

To access a variable that is static on a function scope:
<function name>##<var name>

Example:

To access s_byCount variable in the main function

main##s_byCount

Expression Type Modifiers

winIDEA will display high level variable values formatteccording to their
type. If you wish to override default formatting or to eofor type to a typeless
expression, you can use type modifiers.

A type modifier is a comma followed by a set of chaecafter the expression:
<expression>,<type modifier>

Following type modifiers are available:

Character ction

force 16 bit signed integer type

force 16 bit unsigned integer type

force 32 bit signed integer type

force 32 bit unsigned integer type

force 32 bit float type

force 64 bit float type

force 8 bit character type

hexadecimal dump

display as zero terminated string

orH hexadecimal formatting

decimal formatting

binary formatting

display member names

QIDV(W|O X[ Z|omMmT|C(r|s

show elements of array from

<number> repeat <number> times

If the watch window should display a number and the read irfibomis not a
number (for example infinity), the display will show NAN (NotNumber).
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Example 1:

:0x1000,I > 7281

displays locations 0x1000-0x1001 as a signed 16-bit integer.
:0x1000,F2 -> (4.01,3.14)

displays locations 0x1000-0x1007 as an array of two 32dait.
structure,rx -> (a:0x3,y:0x55)

displays variable 'structure’, showing member names arndviiiaes formatted
hexadecimal.

largearray,a500
displays the array 'largearray’, starting from th@"s€lement in the array. This
enables watching arrays greater than 256 bytes.

Example 2:

If your program looks like:
void ZeroBuf(int nBufCount, char * pcBuf)
{

for (int I=0; I<nBufCount, I++)

*pcBuf++=0;

}

then watches like this will show:
nBufCount,d the value of nBufCount in decimal
pcBuf the address that the pcBuf points at
*pcBuf the character at location that the

pcBuf points at

Example 3:

When trying to monitor SP content, it is very convenient tmitor it in the
watch window.

To monitor SP content, use following syntax in the watzhep

(@SP-8),8m displays 8 bytes down from current
SP

:(@SP),6m displays 6 bytes up from current SP

When using standard memory window to monitor the SPugbe has to enter
the physical address where the SP points to.

Modifying Values

winIDEA can only modify values of expressions that evalta target system
address (also called Lvalues). You can not modify constepressions or
Rvalues. Here are some expressions whose value can bigechodi

c variable ‘c'
:0x1000 memory at address 1000h

and following can't:
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1 constant
c+1 Rvalue

To modify value of an expression you can:
click in the value column of the expression you wismtudify

enter the new value. This can be any valid watch expression.

Note: If the expression does not change, the CPU mightgratéems with
write access to that location.

Watching Complex Expressions
Complex data types can be watched by expanding the tree boss®pre

Structures, unions and classes members will also be shitivasé are complex
as well, they can be expanded further until a simple typsaished.

When expanding a pointer the value that the pointer pointstmisn in the
expanded leaf. This can again be expanded until a singeedyeached.

172 -

Debug Session

Doc-To-Help Standard Template



Variables Window

The 'Variables' window is an automated watch window e&firessions shown
are configured automatically. In general, you will be usiagchv window for
global symbols or expressions and variables window for locabslgnwhich
change quickly, as you step in and out of functions.

Pane selector button Modified value

Variable Window

The variable Window has three panes, each showsrgpéecific variables.

All shown variables are configured automaticallg@an not be changed
manually.

Note: Variables window only show valid contents whiee CPU is stopped, the
variables shown, and their address depend on dwexecution point of the
CPU.

Locals Pane

The 'Locals' pane displays local variables of tineent high level function.

Auto Pane

The auto pane displays local, global and membeabigs that are used in
expressions in the high level statement that erecpteviously and in the
statement that will execute next.

‘this’ Pane
This pane shows the data member of the currentdlaiss object.

Entries in this pane are visible only when the G®btopped inside a member
function of a C++ class.
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Modifying Values
To modify the value of a symbol you can:
click in the value column of the expression youhwtis modify

enter the new value. This can be any valid watghression.

Note: If the expression does not change, the CRiintiave problems with
write access to that location.

Watching Complex Symbols
Complex data types can be watched by expandingebebox expression.

Structures, unions and classes members will alshben. If these are complex
as well, they can be expanded further until a séntybe is reached.

When expanding a pointer the value that the pojpénts to is shown in the
expanded leaf. This can again be expanded unthple type is reached.

The Call Stack

During a debug session, the Call Stack displaystek of function calls that
are currently active. When a function is calleds ipbushed onto the stack. When
the function returns, it is popped off the stack.

The Call Stack window displays the currently exaaufunction at the top of the
stack and older function calls below that. The windlso displays parameter
types for each function call.

You can navigate to a function's source code @ssismbled object code from
the Call Stack. If source code for the selectedtion is not available, it
displays the function's object code in the Disadsgmindow.

Navigating to a function's code changes the viethefprogram shown in the
Variables window and other debugger windows (iigpldys local variables and
register values for the selected function contéxj,does not change the next
line of execution or the value stored in the progounter.
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The Variables window displaying the call stack

When a context other than the active is selectedptogram execution point is
indicated with a triangular indicator.

In the above figure, the function 'Factorial' wastjcalled itself recursively.
Current execution point is indicated with the cygarow indicator and the green
triangle indicator shows the position of the pragreounter for the selected
context — in this case the position from where'feetorial' called itself
recursively.

Note: the call stack is reconstructed by analytirgfunction prologue. For the
analysis to succeed, the function prologue mussisbof sequential instructions
only.

Some compilers for 8 bit CPUs optimize code siz@biying stack frame setup
code in separate subroutines, to which they branatediately upon function
entry. In such cases the call stack analysis will f

In rare occasions, intensive optimization of code prevent call stack
reconstruction. In such case, reduce the leveptifmzation during
development stage.
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Analyzer Tools

The 'Analyzer Tools' dialog controls real-time assé features of the debugger.

Note: the 'Analyzer Tools' dialog contains itemetthre under control of
winIDEA. Any debugger specific configuration likeate trigger configuration is
performed in debugger configuration dialogs.
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Profiler

Execution profiler helps identifying performancetienecks. The user can find
which functions are most time consuming or timéical and need to be
optimized.

Its functionality is based on the trace recordintries and exits from profiled
functions. A profiler area can be any section afecwith a single entry point

and one or more exit points. The nature of theilerafequires quality high-level
debug information on function entry and exit poimissuch areas must be setup
manually. The recordings are then statisticallycpssed and for each function
the following information is calculated:

total execution time

minimum execution time

maximum execution time

average execution time

number of executions/calls
Execution profiler relies on the fact that recordestructions are also executed.
It can therefore only be used on CPUs without tteetion pipeline or on
CPUs whose pipeline is reconstructed by the deweduy tool.
Profiler Mode Operation Options

The profiler page of the Analyzer Tools dialog cot# profiler operation.
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Analyzer Tools dialog, Profiler page
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Profile

The Profiler allows simultaneous profiling of Fuiects and Data objects
(including OS objects).

The Function profiler is realized by tracing fumctientries and exits. The
execution time of a function indicates the differemetween these two points. In
case the function calls another function whichis® ancluded in profiling, the
time spent in that function will not be includedth® original function.

Data profiler is realized by tracing write accessea variable. For every
profiled data object a separate statistic is maiath Time, shown for every
value that is written to the object, indicates Homg the object assumed the
respective value. The time is measured from thetgbe value is written up to
the next write (even with the same value).

Auto start when CPU starts

When checked, the winIDEA will start the trace wéegr winlDEA starts the
CPU.

Start at

The starting point determines the program addiessmust be executed for the
profiler to start. You may use this option to syrwtize multiple profiler
sessions on the same event.

Continuous operation

Enables continuous operation of the profiler.

Note: When continuos mode is selected in the mofthe code execution cannot
be recorded properly, therefore nothing is dispdayghe main feature and use of
profiler is actually Code Statistics.

Time stamp

The profiler time stamp can be defined here.

Keep History

When checked, full history is maintained.When ugiegp buffers or continuous
profiling, this option should be unchecked to prev&/stem resource drain.

Limit session duration

The Profiler session duration is limited to theafied number of seconds when
checked. After the specified duration, the profgtaps recording.

Load last session when opening workspace

When checked, the last session will be reloadecdwine workspace is opened.

Allow functions without exits

When checked, winIDEA allows functions without exjtypically main on
embedded applications).
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It is legal for a function to have no exit, but @mme occasions the compiler
might choose an instruction sequence other theretien instruction to exit
from a function (Z80 example: RET = POP HL / JP(Hk)nIDEA does not
detect such exit points and profiling such funcsievill cause a profiler error.

Ignore functions which exit on entry

When checked, winIDEA will ignore (instead or refmg an error) functions
whose only instruction is the return statement.hSuactions defeat the concept
of the profiler, which requires separate entry ard point(s).

Include function lines

This option specifies if for the selected functidheir inbound lines should be
profiled too.

This option is not available for assembler routiaad for configurations that do
not support line profiling.

Allow jumps on function

This option should be used if the starting add(eesry point) of the function
can be jumped to (not as a recursive call) fronmiwithe function. This can be
the case on functions with no prolog code, wheesfitist statement is a 'while'
or a 'do-while' statement.

If this option is checked, winIDEA will expect angile return from the function
even if it's entry was recorded multiple times.

Note: functions without prolog code are typicallynarecursive functions
without any local variables or parameters.

Configuring Areas

Use the 'Remove' button to remove a profiler arehthe 'New...' button to add
profiler areas. The ‘Edit’ button edits the selécéeea, the ‘Select All' button
selects all configured areas.

OTM...

If the CPU supports special tracing, like OTM onxbig based CPUs, another
option is presented by the ‘OTM..." button. The cgofied option is treated like
a data object.
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Configuring Function Profiler Areas

In the 'New Profiler Area' dialog you can specigmnareas that you wish to
profile.

Note: On some compilers (HiWare), the function deibnfo is generated for
functions, that aren’t really functions, especialliyen library functions call each
other with IMP, not with CALL instructions. Becaudethat, profiler errors
occur. In this case, the workaround is not to idellibrary functions in profiler
areas.

The Profiler Area dialog

All C functions
This option adds all C functions to the profileeatist.

All C functions in module

This option adds all C functions in the module $ipet in the 'Name' box.

C Function
This option adds the function specified in the 'Nabox.

Assembler routine

This option adds the assembler routine specifiedelery assembler routine
you must specify its SINGLE entry point and ALL @it points.
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Use the 'Add' button to add the exit point spedifiethe 'Exit point' field to the
exit point list.

Alternatively you can use thdse '<entry>_EXIT_xx' exit points  option. If
you chose this option, the routine's exit pointstiie matched by according
code labels.

Example:

The three exit points of the 'ServicelRQ' routingsirbe named
'ServicelRQ_EXIT_O0', 'ServicelRQ_EXIT_1"and 'SeelRQ_EXIT_2".
Configuring Data Profiler Areas

New Data profiler areas are defined by pressingMlee/’ button when ‘Data’
Areas are selected.

Data Profiler Area definition dialog

Description

Description of the data object.

Address
The Address of the data object (typically a varipb

Size
The size of the object. The ‘Entire object’ opteelects the entire variable.

Value Alias Definition

The values that the data object assumes will beshverbatim in the profiler
window. If a definition is provided for these vatuehe (more descriptive) form
will be used. The definition can be either an enype or a file with #define
directives.

Interpretation

State variable (regular): profiler will show statistics for every value
that is written to the object, without further pessing;
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Area entry/Exit ident by LSB:

the data object oerves as indicator

of function/service entries and exits. The LSBdbithe value indicates

that the function has entered (1) or exited (0);

Area entry exit ident by Zero:

the data object serves as indicator

of function/service entries and exits. The valuee& indicates that the

function has exited.

Function Profiling via Data Objects

To do function profiling via data objects, you neednodify the program code

to perform a memory write upon function entry and.e

Example:

File Asyst_Functions.h:
#define fn_Funcl 1
#define fn_Func2 2
#define fn_main 3

extern char Asyst_OTM,;

File main.c:
void Funcl()

{
Asyst_OTM = fn_Funcl,;

Asyst_ OTM = 0;

}
void Func2()

{
Asyst_OTM = fn_Func2;

Asyst_ OTM = 0;
}

void main()

{
Asyst_ OTM = fn_main;

Asyst_ OTM = 0;
}

Next, set the Profiler Data Area as follows:
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Data area configuration

If the value alias starts witlirf_’ then this prefix is removed and the value is
recognized as a function and can be tracked frenptbfiler window by double
clicking on the name.

Troubleshooting the Profiler

A profiler may yield unexpected results when pio§la function without an
exit point. Consider the following example:

void main()
{
for(;:)
{
ScanlnputEvents(); // 1000 CALL ScanlnputEvent s
DisplayStatus(); // 1004 CALL DisplayStatus
} // 1008 JMP 1000

}

As the loop is endless, some compilers generafarmation epilogue. This way,
the JMP instruction is recognized as the last fondnstruction and thus
assumed to be the function exit point. As it imigaiecorded periodically, the
profiler will assume that the function is exitingifn recursive calls - which
results in incorrect results.

To avoid such situations, remove this function fritra profile list.
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Data and OS Profiler
The OS profiler can be used to record task andceactivity.

To enable OS profiler, the profiler must be confegliin ‘Debug/Analyzer
Tools/Profiler’.

Open the Profiler windowMiew/Profiler/Coverage)
Start the profiler

SelectData Statisticsfrom the context menu to view time and
activation statistics. Individual object’s statistican be inspected by
selecting Properties command from the context menu.
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OS Statistics and properties

SelectOS Executionfrom the context menu to view execution history.

Execution History
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Simultaneous OS Object and Data Profiler Usage

Simultaneous profiling of OS objects and data $® alupported. For this, do the
following:

Select the OS Objects you want to profile

Make sure, the Task Debugging/Analyzer Functiortgaops disabled

define additional data objects to profile
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The Profiler configuration should look like this:
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Begin profiling, the window will show OS and otheariables:
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Access Coverage

Access coverage is a data access analysis metloadvi typically start access
coverage immediately after download or reset. Whenthe CPU stops,
winIDEA will show which memory areas have been aseel. Two display types
are possible:

Graphical

Memory Ranges

Analyzer Tools dialog, Access Coverage page

Complete Address Range

Sets the coverage range to cover the complete sichage.

All Global Symbols

Sets the coverage to cover all global symbols.

Auto start with CPU

When checked, the winIDEA will start the coveragsewever winlDEA starts
the CPU.
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Memory Area

Specifies the memory area in which the coverage g run.

Include Ranges
Specifies the ranges in which the coverage shauld r

Exclude Ranges
Specifies the ranges that the coverage should dclu
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Profiler Window

The Profiler window displays information acquirediwa real-time debug tool
(see "Analyzer Tools" on page 176).

Its specialized panes show profiler and coverageltse

Profiler Pane

The Profiler pane of the Trace window displays ltssobtained in profiler.

Profiler pane, statistical view

Name column

Shows the name of the area.

Functions whose lines have been profiled, can parded, to show line-
profiling results.

Statistical View

In the statistical view, results of the entire gesfsession are shown.

Time/Count column

In time display mode, the time spent in the aresh@wn; in count display mode,
number of entries in the area is shown.

Note: the time result of a function is cumulative times spent (and recorded)
in embedded lines are added to the total functior ts well.
The count result of a function is not cumulative.

Minimum and maximum execution time are not avaédiok source lines. If a
profiler object is a function, minimum and maximexecution times are shown.

Percentage column

Shows graphical representation of the time/couhtron relative to total
time/count or if Lines Relative to Function is ssél in the context menu, to the
time/count spent in the function.

Result bar
The result bar shows the results for the curresdlgcted area.

Total - shows total time for the entire profile Sies
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Time - shows total time spent in the selected area
Average - shows average time spent in the selectad

Max - shows maximum time spent in the selected area

Note: Maximum time spent is not available for seulices.

Calls - shows number of entries (calls) to thedelkarea.

Context menu options

Various options can be set in the context menutieemenu invoked by right
clicking in the Profiler pane.

Profiler's context menu

Time and Count
The profiler pane can show either time or countltes

Lines relative to function

When a percentage of time spent is shown, it cashban relative to the whole
recording time (the whole recording time represd®3%) or relative to the
function (the time spent in the function represeii8%).
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Access Coverage Pane

The Access Coverage pane of the Coverage/Profitetow displays results
obtained in the access coverage mode.

Note: Access Coverage is not available for all iecltures.

The pane is updated every time the CPU stops.prbisess consists of:
Loading the coverage data from the debugger.
Coverage data analysis, where the loaded informagtianalyzed.

Two display modes available:

Memory Areas

Memory areas display mode shows a list of memangea that were not
accessed yet, in hexadecimal format.

Access Coverage pane, Memory areas
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Graphics Map

Graphics map display mode shows the same informasidhe memory areas
display mode, however in a graphical map format.

Access Coverage pane, Graphics map

In the above figure, accessed areas are markeahcedon-accessed blue.
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Special Function Registers Window

winIDEA provides a specialized window (SFR windaw)display CPU's on-
chip special function registers.

To open the SFR window, select the 'Special FundRegisters..."'
command from the View menu, or click the SFR windoan on the

SFR Window button view toolbar.

The SFR window organizes CPU's registers hieraadligilmto two levels of
groups (groups and sub groups) and two levelsgi$ters (registers and sub
registers).

A group is a collection of registers that serveaaie on the CPU. If you are
currently working on serial communication, you vedle all involved registers
by expanding the 'Serial Port' group.

When there area many (nearly) identical CPU modaegoup will contain a
sub-group for every such module. In the figure beline '‘General Purpose
Registers' group contains all 4 register bank sobgs as well as the 'General
Purpose Registers' sub group, which duplicatestergi of the currently active,
register bank.

Registers Groups

Sub-register Sub-groups Sub-registe
names and values

SFR Window showing 8031 CPU's registers

A register corresponds to a CPU's special funcegister. Along with the
name, its current value is displayed.

Where a special function register contains fielilsits, it can be expanded to
show these sub registers. In the above figureP@@N register contains the
SMOD sub-register.

Doc-To-Help Standard Template Debug Session - 197



SFR Register Display mode
The value of a register can be displayed in follaywlisplay modes:
binary
hexadecimal
decimal
character
You can specify the display mode by selecting #wgster and specifying the
display mode from the context menu.
Modifying a register

To modify register value, double click on its vallethe in-place edit field that
opens enter the new value using the same numberalsatie register is
displayed in.

Note: whenever possible, sub registers are modifigtbut writing the entire
register (bit addressable registers). If a substegican not be accessed
independently of its register, the register istfiesad, sub register bits are
adjusted, and the whole register is written back.
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Customizing the SFR Window

SFR Window operation and display are controlle¢bhgyosing the 'SFR
Window' page of the Tools/Options dialog (also astde from SFR
Windows’s context menu).

SFR Window options dialog

Update

A powerful microcontroller can have several thoukapecial function registers.
Getting the value for every one of them might ta&eeral seconds to complete.
It is thus recommended to update only visible itegss In this case, values of
hidden registers are retrieved when the registeotbes visible.

Display

To facilitate identification of register value,extual description can be shown
along with the value.

Note that this feature is CPU and register deperaiesh may not be available for
all registers.

If ‘Display Short Names’ is checked, only short reof SFRs will be shown.

Sub-Register Display
The sub-registers can be shown with values, namésaues or not at all.

Note that this feature is CPU and register deperaiesh may not be available for
all registers.
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Memory Access

The memory can be accessed through a monitor btimeaaccess can be
enabled. If you wish to monitor SFRs in the Reah&iWatch window, Real
Time Access must be enabled.

Finding a Register in the SFR Window

When browsing in the SFR window, thousands of S¢&sbe displayed;
therefore finding a certain one can be sometimég glifficult. A Find option
has been implemented for this purpose, which isked by pressing the
‘Ctrl+F shortcut key and typing in the string te Bound.

Find Register dialog

Custom SFR Windows

Since in modern microcontrollers also thousandspetial function registers can
be available, browsing through all can be very toaasuming since very rarely
monitoring of all SFRs is needed. To make the nooinig of SFRs easier, a
custom SFR window can be built. In a custom SFRiamthe user can specify
which SFRs are to be seen.

Creating and using a custom SFR window

Custom SFR windows are managed in the View/CustBR ®enu. To create a
new window, click on the View/Custom SFR/New... métem. A dialog pops
up asking you to name the new SFR window.

New Custom SFR dialog

More than one SFR window can be created.

A custom SFR window pops up displaying the newbated window. Items
from the main SFR window can be added to the nevdew using drag & drop.
Whole groups or standalone registers can be draggbeé new window.
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Custom SFR window

In the Category menu, the name of the currentlyctetl SFR window is shown.
If more than one SFR window has been created, diffezent SFR window
displays can be selected.

Sharing SFR windows

For every SFR window you create, a configurati¢eif written in the project
directory with the name of <window name>.CSF. Tiéscan be shared to
anyone who would need the new window. Only the .Gi8Fmeeds to be copied
to the project directory of the other user. Upoerapg the project the next time,
the new SFR window will be available in the View&fam SFR menu.

Deleting custom SFR windows

If a custom SFR window should be deleted, delede<thindow name>.CSF file
in the project directory.
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Terminal Window

The terminal window features VT52 and VT100 protaaoulation and can
communicate through standard COM ports and addilipthrough special
debugger communication port (e.g. JTAG on ARM fainir shared target
memory. This might be very useful especially sin@ny evaluation boards
already feature a serial port and the kernel ofi a@ards usually already
contains serial communication support, newer boaves include a VT100
terminal. Such boards become quickly operationgigithe terminal window.

The debugging can also become easier as the apptican send messages
itself to the terminal window.

The terminal window is invoked with the View/Terralroption.

Terminal Window Setup

The terminal window is set up using the Tools/Opgionenu. You can invoke
the Options menu by right clicking in the termiaald selecting Options.

Alternatively, the Options menu is invoked by clings on the icon.

Terminal window options menu

Channel

First, a channel must be selected. The channdbeaither “Debugger” or
“COM1" to “COM4". By selecting “COM1” to “COM4”, astandard serial
communications port is used. This enables the tosggt the communication
port properties by pressing the '‘Configure...'duttdescribed later.
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Emulation

The emulation properties are defined here.

Emulation Type

First, the type of emulation is selected. The teghiwindow can emulate either
the VT52 or VT100 standard. The latest is espgciakful since some
evaluation boards already include VT100 supporboard and therefore
communication can be established very quickly.

The Terminal window can also provide input/outpoamnenunication for
Semihosting support.

Local Echo

If this option is selected, the character typedeot to the other side will be
shown in the terminal.

Append LF on Input Stream

If this option is selected, a line feed will be sen the end of an input stream.

Append LF on ENTER Key
When the Enter key is pressed, a line feed withjpeended.

Rows and Columns

The size of the emulation screen is selected hedelee size of the history
buffer. The standard emulation screen size is 24 tigh by 80 columns wide,
but if another size is desired, it should be emtérere.

History Buffer

The History Buffer saves the output of the termemnadl here the desired size of
the buffer can be set.

Send ASCII Files

Sending of ASCII files is simplified. If ASCII fie will be needed to be sent to
the other side of the terminal, they can be seteict¢his menu and then sent

easilly in the Terminal window. The files are addesihg the '‘Add file'

button, a file can be removed using the 'Remove file' button.

Timeout after CR or LF

When sending files, the terminal waits for the $fesdt amount of time after
every Carriage Return or Line Feed symbol.

Override shortcuts

When emulating the terminal, certain combinatiohkeys pressed can either
control the Windows operating system, winIDEA, ande transferred through
the communication channel. By default, all key-presmbinations (shortcuts)
with the control key (Ctrl) are transferred througke communication channel. If
a shortcut should not be transferred through tmenconication channel but be
handled by Windows or winIDER', uncheck the box in front of the shortcut.
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Override Windows shortcuts options

For example, if you wish the Ctrl+N shortcut to tiooe operating as “New
File” command, the checkbox in front of Ctrl+N mibst unchecked.

Save to disk

When checked, the received alphanumeric and CRilaFacters are output to
the specified file.

Configuration

The serial port configuration is performed by piegshe 'Configure..." button in
the Tools/Options/Terminal dialog.

Serial Port Configuration Options

Baud Rate
Selects the baud rate the terminal is connectdud wit

Data Bits

Selects the number of data bits in the communinatio

Parity
Selects the type of parity used.

Stop Bits

Selects the number of stop bits in the communipatio
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Flow Control

Selects the type of flow control used.
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Setting the Properties of the Debugger Interface

If the terminal window should communicate througledal debugger
communication port, the ‘Channel’ must be set tebbgger”. In this case
additional communication properties are set in'iledware/Tools/Debug
Output’ tab.

Hardware Tools, Debug output

The communication type can be shared memory oii@pePU channel
depending on the specific CPU. Select the suppatetmunication type.
When ‘Shared memory’ is used, the user’'s programtegiinformation into a
pre-specified memory location from where the datheing read by winlDEA.
The user’s program can read from terminal windowves.

Some CPUs can communicate with terminal windowseidal debug channel.
On such CPUs ‘CPU Channel’ must be selected. la 0B&RM family, the
terminal window displays all information send frohe CPU through debug
JTAG channel. Likewise the terminal window can sbadk to the CPU
required information via the JTAG channel.

To enable the benefits of the terminal window veittared memory, all the
necessary functions have been already preparede Tanctions allow the user
to send information to the terminal window andeoeive the information from
the terminal window. To use these functions, tleeAsystTrace.c  delivered
with winIDEA must be compiled and linked to yourpdipation. Note that
AsystTrace.c  makes use of the standard string library, whiclstnbe linked
to the target application.
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The terminal window in winIDEA

Following functions declared iAsystTrace.h  are available:

int AsystTrace(const char *pFormat,...);

This function can be used in the same way as #ralatd “printf” function. The
output is redirected to the terminal window. If t@mmunication buffer is full,
the function does not return until there is enoplgite for the formatted string.
The formatted string must never exceed the allachtéfer (the size is defined
in AsystTrace.h ).

return value
0

int AsystKbhit(void);

return value

Returns a nonzero value if there is at least oaeacter available from the
terminal window.

char AsystGetch(void);

The function waits for the first available charadtem the terminal window.

return value

Returns the received character from the terminatoiv.
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The Terminal Window

The Terminal Window can be invoked in the View mdéayypressing the
Terminal button.

The Terminal Window

The Terminal window will appear blank, with commeation properties in the
bottom. In our case, the properties would mear,ttieacursor is in position 1, 1
(which means row 1, column 1), the emulation typ¥T100, and the terminal
is connected through the COML1 serial port, with®60s, 8 bit, Parity None, 1
stop bit.

Connect

The 'Connect' button connects the terminal.
Disconnect

The 'Disconnect' button  disconnects the terminal.
Copy

The 'Copy' button  copies the selected text to clipboard.

Paste

The 'Paste’ button  pastes the text from clipboard to the terminal.
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Send ASCII

The 'Send ASCII' button sends the ASCII file through the terminal. If

the 'Send' button is pressed, the ASCII file selected is sent.

The ASCI! file is selected by pressing the 'Sela@octw and selecting the file,
the file selected has a bullet next to the name.

Clear History Buffer
The 'Clear History Buffer' button  clears the history.
Options

The 'Options' button  opens the Terminal Window Configuration window.
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List of supported VT100 Commands

ESC 7 Save Cursor

ESC 8 Restore Cursor

ESCH Horizontal tabulation set

ESCD Index

ESCE Next line

ESC M Reverse Index

ESCc Reset To Initial State

ESC [A Cursor Up

ESC [B Cursor Down

ESC [C Cursor Forward

ESC [D Cursor Backward

ESC [K Erase from cursor to end of line
ESC[J Erase from cursor to end of screen
ESC [g Clear tab at current cursor position
ESC [Om Atttributes off

ESC [1m Bold or Increased intensity
ESC [4m Underscore

ESC [5m Blink

ESC [Tm Negative (reverse) image
ESC [nD Cursor backward n chars
ESC [nB Cursor down n lines

ESC [nC Cursor forward n chars

ESC [m;nH Cursor position to column m and row n
ESC [nA Cursor up n lines

ESC [nJ Erase in display

n =0 - erase from cursor down
n =1 - erase from cursor up
n = 2 - clear screen

ESC [nK Erase In Line
n =0 - erase from cursor to right
n =1 - erase from cursor to left

n = 2 - erase from current line to end of screen

ESC [m;nf Set horizontal and vertical cursor pesitio column m and
row n
ESC [ng Tabulation clear

n =0 - clear tab at cursor

n = 3 - clear all tabs
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FLASH Programming

Introduction

If the attached hardware (see "Hardware Plug-Inpage 10) supports FLASH
device programming, winIDEA will create a FLASH noetinrough which
FLASH-programming capabilities of the hardware pingan be used.

The FLASH menu

winIDEA can support both on-chip and external FLAgtdgramming.

Note: Internal CPU FLASH refers to the CPU curenbnfigured by the
Hardware plug-in.

When using newer/UMI internal FLASH devices, thase handled by the
hardware plug-in and winIDEA considers these regjitanbe writable. For more
information on UMI FLASH programming, please see trardware User’s
Guide.
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Programming

Make sure that the target system is properly caedeo the programmer and
the target system is ready for programming.

Next configure the appropriate device.

Configuration
Software configuration consists of:

Target configuration — either on-chip FLASH or exted FLASH
device

Device configuration — manufacturer and type speatiion

Scope configuration — determines whether the eatine or only parts
of it will be used in the operation

Download files configuration — files the FLASH wile programmed
with.

To start the setup, select the 'Setup...' command the FLASH menu.

Target
The Target page will be shown if on-chip FLASH prangming is available.

FLASH Programming Setup dialog, Target page
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Target
Specify the FLASH target. Options that are not labdé are disabled.

Note: If internal FLASH device programming is napported (or not available)
and external FLASH is then this Setup tab is notsh

Options

The 'Use Debug download files' can be used to mleegettings on the
'Download Files' page and use download files caméid for debug system
instead.

Several options to automatically program the FLAG be selected with the
'‘Auto program FLASH..." option.

The options include:
never— the FLASH is never programmed automatically;
after link — the FLASH is programmed immediatelly after link;
before download— the FLASH is programmed before download.
after download — the FLASH is programmed after download

Use Debug download fileswhen checked winIDEA uses files defined in Files
for Download dialog for FLASH programming.

Verify on the fly. After monitor buffer is flashed the data writisiread again
and compared with the buffered data. This processgeated until all download
files are written to FLASH.

Device Organization

Device Organization determines the target devigamization. This is either a
single device (8 or 16 bit) or two 8- or 16-bit dms in parallel organization
(common address bus with Al used as device's Adderice holds even
addresses, the other odd addresses).

Single device- select if you wish to program a single standiagick;

Two devices- select if you wish to program the device in patal
configuration;

Four devices— select if you wish to program four devices inghlel
configuration.

Eight devices -select if you wish to program eight devices in pata

Hardware Setup

For information on setting up hardware, pleaserref¢he hardware manual.

Exclusions

Up to two memory areas to exclude when programrRioSH can be defined
here.
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Device

In the Device page of the 'FLASH Programming Sedligdbg, the external
FLASH device type is configured. If you are programg CPU's on-chip
FLASH, these settings are ignored.

Note: If external FLASH device programming is nea#able then the Device
tab is not shown.

FLASH Programming Setup dialog, Device page

Manufacturer

Select the manufacturer of the FLASH device. Thaagelist will be updated
after the manufacturer is selected.

Ignore FLASH ID

When programming, the FLASH ID is checked. If isi:iot desired, please
check the ‘Ignore Flash ID’ option.

Device and Version

Select the FLASH device. If there is only a singdesion of the device, the
‘Version' list will be disabled and will show ortlefault' value. Should there be
different versions of the device (like 8 and 16dzta bus versions), select the
one that you are using.

Address

Specify the address of the device in the targeesys- the address that the CPU
uses to access the device.

Little Endian Target

Check this option if the target system is a LiEledian Target, i.e. swaps the
low and high byte of a 16-bit data bus.
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Data Bus Mapping

The Bus Mapping dialog is invoked by pressing 'Dtia Mapping' in the
FLASH Programming Setup/Device menu.

Bus mapping dialog

The Bus mapping is useful when the data in the RiAsSSmapped differently
than on the CPU.

Straight
The bits are mapped directly.

Byte reversed

The bytes are reversed, i.e. the first byte inRhASH is mapped as the second
byte for the CPU, the second FLASH byte is mappetha first CPU byte.

Bit reversed

The bits are reversed. The first FLASH bit is thst ICPU bit, the last FLASH
bit is the first CPU bit.

Custom

Custom mapping can be defined here.
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Scope

Settings in the Scope page determine whether ttire elevice will be operated
on or just certain parts of it.

FLASH Programming Setup dialog, Scope page

Entire Chip
When selected, the entire chip will subject to erasd program operations.

Only involved sectors

When selected, only sectors, where the downloat filode is loaded will be
erased and/or programmed.

Only selected sectors

When selected, only sectors that are explicitlyckkd in the Sectors list will be
operated on.

You can use 'Select all' to select all sectorsthadClear all' to deselect them.
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Download Files

In the 'Download Files' page the files that willdeed for programming the
device are specified.

Note: Settings on this page are ignored if 'Useugeownload files' option is
selected on the 'Target' page.

FLASH Programming Setup dialog, Download Files page

See also "Download File" on page 91 for more infation

Note: When using files other than those intendedf®ROM burning (for
example absolute object files with debug inform@jonake sure that they
contain all the code necessary in an EPROM system.

Special care should be taken when programming EPR®DE& banked system.
The absolute object file usually holds a single¢anse of the common area,
although the common area must be multiplied ingbank. If you suspect that
not the entire code is loaded, use the objectxacbaverter supplied by the
compiler manufacturer, and specify the generatediteas the download file.
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Device Programming

After you have configured the device and prepaheddrget system and
programmer, select the 'Program...' command fronFth&SH menu.

FLASH Program dialog

Device organization

The target device organization is specified inkesh Programming Setup
dialog, the Target pane. This is either a singléade(8 or 16 bit) or multiple 8-
or 16-bit devices in parallel organization (comnaafuress bus with Al used as
device's A0, one device holds even addressestliee odd addresses).

Program devices individually allows you to progranty one device at the time.

Load Files
Click this button to load the download files to WEA's internal cache.

Unsecure
Select this option to unsecure the FLASH.

Erase

Click this button to erase the configured scope (&étle Endian Target" on
page 214).
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Program

Click this button to program the configured scope.

Note: this button is disabled if the download fites/e not been loaded.

Verify

Click this button to verify if programming was sessful.

Secure
Select this option to secure the FLASH.

Start

Performs all operations checked next to the Load&Program/Verify buttons.

Abort

Aborts the current operation.

Setup

Opens the FLASH Programming Setup dialog — see fi@amation" on page
212.

Results
The Results list shows results of operations peréal on the FLASH device.
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Storage Devices

Introduction

Today two types of storage devices are used im@edded system. The
classical approach maps the entire device in tHe &Riress space. Reading
from such devices is no different than reading fiRAM. Such devices are
called Linear devices. NOR FLASH is a typical reqaatative.

Newer and larger devices like NAND FLASH do not nesgtirely in the CPU
address space, but are accessible via dedicatadtbrfaces like NAND port,
SATA etc. Such devices are called Virtual devices.

Storage Device Handling in winIDEA

winIDEA provides following device access features:
Erase
Program (Write)
Verify
Secure / Unsecure
Display
All available features are accessible throughoetGRU debug session.

Device configuration

Any number of storage devices can be configurediimDEA via
Hardware/FLASH Setup dialog.

Through CPU selection some on-chip storage dedoegnplied. The On-Chip
tab displays a list of integrated devices and mlesimeans to configure the way
winIDEA manipulates them.

External (to CPU packaging) storage devices arégumed on the Custom tab.

Note: winIDEA will allow configuration of any numbef devices, but device
overlapping in the address space is not allowed.
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On-Chip devices tab in FLASH Setup dialog

On-Chip devices cannot be added or removed. Oritingds allowed. Device
options are edited by clicking the Edit button.

Device configuration dialog

Device

The Device group provides storage device seleation. All options for in
group are disabled for on-chip devices since thécdds implied by CPU
selection.

Options

Address in CPU space
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defines the offset of the first device locationhirit CPU address space. This
option is disabled if the device is located onxadi address or for virtual
devices.

Mass erase before download

If this option is checked, a mass erase will bégoared before program
download. This option should be used if mass emaeonsiderably faster
operation compared to sequentially erasing theoseefffected by the download.

Allow download only

If this option is checked, no write operations itite device will be performed
by winIDEA after the download completes. Use iptevent usage of software
breakpoints within the device as well as accidectiange of device contents.

Cache contents

This option can considerably improve performancemnvtievice contents are
changed during debug session (for example to $evare breakpoints).

Note: use this option only if the target applicat@oes not modify the contents
on its own.

Verify

If checked, every write operation will be verifidéithe On the fly option is
checked, the verification is performed by the UMinitor. If the UMI monitor
supports on-the-fly verification, usage of thisioptis recommended for
performance reasons.

Exclusions

The Exclusions group allows specification of ranggebe excluded from
programming. All ranges must be given using offsain device start. To add
exclusion click the Add button in Device Configucat dialog.

Note: if writing to a device requires a part of thevice to be erased, the
excluded areas that are erased are programmedaiitbs they held prior to the
erase operation.

Monitor
The Monitor group allows adjustments to UMI monitoading.
Monitor load (RAM) address

If the monitor is relocatable, specify where it slibbe loaded. The specified
address should denote RAM storage of sufficierg gizhold the monitor.
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Use monitor RAM exclusively

Maximum operation timout

Use custom monitor

winIDEA comes with a range of supported device vibich the description and
monitor files are included in the winIDEA binary.d custom UMI monitor
should be used for the selected device, this opimuld be checked and the
UMI monitor file provided in the displayed location

Note: Add-on devices with external descriptionsals/load the external
monitor.

Custom devices

To add custom device, select Custom tab in FLAStdBdialog and click Add.
Device configuration dialog will be shown.

Custom FLASH devices are recognized by winIDEA wtten.FLASH file and
the monitor file are located in the FLASH subdioegtof winIDEA installation
directory.

Custom devices will be shown with an asterisk folly their name.

Device operations

Download
Invoking the Debug/Download operation will:
. Mass erase all devices with the Mass erase bdfmsmload option set

. Program the code that falls in the device regibtihe device was not
mass erased and the programming can not be pedonitieout erasing, the
affected sectors are erased.

Note: Debug/Download only affects linear devices.

Display

Contents of linear devices can be viewed in regulamory windows. If write
access to the device is not blocked with the Altlawnload only option, the
device contents can be modified just like RAM locas.

Erase, Secure, Unsecure, Blank check

For every configured device a dedicated sub-meshadsvn in the Hardware
menu. The following operations are accessible fitom
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(mass) Erase
Secure
Unsecure
Blank check

Note: only operations available on the device amdided by the monitor are
listed.
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Build Manager

Introduction

One of the goals in the development of winIDEA wasachieve a tight
integration of all stages of program developmedit(®uild and debug) by a
single application.

winIDEA provides its own editor and powerful debiurggcapabilities, it lacks
however an integrated compiler toolset. Insteadiyaily any third party
command line driven compiler, assembler and lirdear be integrated to run as a
part of winIDEA.

winIDEA provides several specialized objects tlilitate this integration. You
will manage you project hierarchy in the Projectiépace Window, run
compilers using the Project Toolbar and configupiler options in the
Project Settings dialog.

Project configuration file carries In addition winIDEA separates project configuratsettings from
the same name as the workspacworkspace settings in a separate project configurdile. This file is
file. They always go hand in ha generated automatically when the workspace fildRK or .JRF) is

generated. It carries the same name, however vdifieaent
extension (.XQRF or .QRF). This separation allogents of
developers to share the same copy of the .QRfile every
developer can customize his individual settinghim workspace file.

When using source code control and versioning sys{&ourceSafe, PVCS,
etc.) you will want to control the project (.QRHgfas well as your source files.
Since the workspace file (.JRF) is user specifishould not be shared.

Note: If you copy the workspace file (.JRF) to avrdirectory, always copy the
project configuration file (.QRF) too, otherwisewwill have no project settings
when you open the workspace file in the new locatio

Note: In winIDEA versions earlier than 8.5, the jpd configuration file had a
.PRF extension. This file is read by newer versitws$ changes are saved to the
new QRF format.

Detecting Changes to the Project

When the build manager is configured properly,ilt eheck all project files and
recompile/assemble those where:

the obijet file doesn't exist
the object file is older than the project file

any of the header files used by a C project fileawer than the object
file

compiler/assembler settings for the project filgehahanged
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A project will be linked (output file generated) arin
the output file doesn't exist
any of the object files is newer than existing otitile
linker settings have changed
the indirection file has changed

This check is performed before the CPU operati@disanced (download, step,
etc.).

In such case the below dialog will ask you whetherproject should be rebuild.

The 'Project not up to date' dialog

Yes

Choose "Yes' to rebuild the project.

No

If you choose 'No' the project will not be rebuidd winIDEA will not prompt
you again until the project is rebuild explicitly.

Cancel

Choose 'Cancel' to abort the attempted operatibe.pFoject is not rebuilt.
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Project Organization

winIDEA adds two hierarchical levels between thejgct and files that it
consists of (project files). These two levels arebstract organizational form,

which you can use if you feel the need to, or reat at all - especially for small
projects.

Current Target (Debug)
Project roc "\ [

Dependencies Project Files

(headers, etc (C files, ASM files, LIB files)

Project Workspace Window showing project hierarchy
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'Debug’ Target

Directory Organization

As strongly recommended in the "Workspaces" seaiopage 5, all workspace
and project related files are placed in the workepdirectory or one of its sub-
directories. The figure below illustrates a smatijpct.

Workspace file

Workspace director
P y Project configuration file

output directory—\

'Release’ Targe
output directory

-/

Project files

Typical Directory Organization

You can see the workspace file (2000_31.JRF) aldtiya matching project
configuration file (2000_31.grf).

All project files (Tstl.c through Tst3.c) and soheader files are located in the
same directory. For larger projects you will usyaiant to place project files in
sub-directories whose names resemble group namet)id is entirely your
choice.

The Debug sub-directory contains files generategdrbgessing project files
when the 'Debug' target is selected. This includgsct, listing, map, absolute
object, symbol files, etc. in short everything thah be regenerated every time.
The Release sub-directory holds the same setesf finly this time they are
generated by selecting the 'Release’ target.

This separation of source and output files keeps gource directories clean and
brings additional advantages as described next.
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Targets
A project can have one or mofargets .

A Target controls all project files by defining deft command line options for
newly added project files, and by defining@uatput Directory for all
intermediate files generated in compile, assemidkliak process.

Targets dialog

Before inserting any project files in the projeaiy should review and modify
the target settings in the Project Settings dialog.

Note: Target settings are shown, and can be editenh target’s name is
selected in the tree view of the project.

Every project file that you insert in the projedth@ssume these target settings.

Later on, if you decide to modify targets settinggen the Project Settings
dialog, select the desired Target and configure Tiamget settings.

Use the 'Reset..." button

To apply Target settings to all project files -ding so, you reset settings for
every project file (including those, whose settihgse been set explicitly) to
current Target settings.
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Use the 'Set Default...' button

To discard current Target settings and return td®EA's hard coded default
settings - by doing so you will change Target sgti- which will apply to
newly added project files and to existing projéletsf whose settings have not
been explicitly set (see below).

Review command line settings for compiler and abiam
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Why Would You Want to Use More than One Target

In course of development you will sometimes wislmi@intain a version that is
easy to debug (debug info, no optimizations, caomaidtly compiled debugging
aid code), and a version that you release in tlishied product (no debug info,
full optimization, no unnecessary code, etc.).

Traditionally, you would work with so called 'DeBsgttings when generating
debuggable code. When you wished to create a 'S&&learsion, you would
change all settings and make a full build of yorajgct. This is inconvenient
because:

it takes quite a while to make a full build of age project

if some files need special compiler settings (dsalebugging in
certain modules etc.), you must take special gadefining settings for
these files every time you change 'global’ settings

you then need to do this all again to return sgétinack to 'Debug
mode’

winIDEA's Build Manager solves this

by maintaining settings for all configured targetst just the current
one - so you have to define them only once

by keeping intermediate files (object, listing)arseparate Output
directory - which is different for every Target. 8ge keeping your
source directories clean, this assures that objestlocated in 'Debug’
target directory are compiled with Debug settingg abject files in
'Release’ target directory with Release settings.

Hence, rebuilds are not necessary. When switchargefs you only
perform a ‘Make'.

Adding a Target

Note: When a new project is created, a Target ndBelug' is generated
automatically.

Open the Targets dialog in the Project menu.
Select the 'New..." button

In the 'New Target' dialog specify the name forrbev target and
choose whether default options should be used@yrget settings copied
from an existing target.

New Target dialog

Select OK button to finish
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Note: when copying settings from an existing targaty target settings are
copied - not for every individual project file. €8 with explicitly set settings
assume Target options in the new target. If yowdriegyou must configure
them manually.

Renaming a Target

To rename a target click tiename button in the Project/Targets dialog.

Rename Target dialog

New Target Name

Specify the new name for the target.

Groups

A Group is a collection of project files. Every Group dgif every target and
groups the same project files. Besides being aal/&id in browsing project
hierarchy, group names can be used in the linkgesc

What Groups don't have, are compilation and assegsttings, output
directories, etc.

Why would You Want to Use More than One Group

If you wish to enforce link order of an object fibe group of object
files, the easiest way to do it is to define as ymgnoups (with
descriptive names) as necessary. For a bankedgysteexample,
such names could be 'Common’, 'Vectors', 'Bankd."Bank 2’, but
also 'Jack's files', 'Nancy's files' etc.

When a hundred or more project files are used widdind it hard to
find them in the Project Workspace window. By origarg them in
groups (again with descriptive names) you will fthém much faster.
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Adding a Group
Open the Context menu of the Project Workspace @ind
Select the 'Add Group..."' command
Enter then name for the new group when prompted for
Select the OK button to finish

Project Files

Project files are the meat of your project. By cding, assembling and linking
them, your project is built.

winIDEA divides project files by their extensiortérfour types:
compiler source files (typically .C extension)
assembler source files (sometimes .ASM, but al&d,AS07, ...)
object and library files (.OBJ, but also .H11, .ROB

files that do not take part in the build procegsxt files, graphics -
anything that you find handy to have available use click in the
Project Workspace Window.

Doc-To-Help Standard Template Build Manager - 235



Configuring Project Files
Select the 'Project Files...' command from the Ptajgnu

In the Project Files dialog, select the files yashwto add, and the
group you wish to add them to.

Select the OK button to finish.

When a project file is inserted in the projecteaaf settings for every existing
target is generated for it. For every target, aurtarget settings are used.

The Project Files dialog

Alternatively, you can add a file which is operaim editor, by selecting the ‘Add
to project' command from editor's local menu.

Link Order of Files and Groups

On certain occasions the project's object andrtiiles must be linked in
specific order. The Build Manager will process gre@and their project files in
alphabetical order unless specified differentlyhia link order dialog.
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Link Order dialog

To open the link order dialog:
select the target in the project workspace window
right-click it to open the context menu
select the Link Order... command

Build Manager passes groups to the linker as thejisted in the Group list.
You can change the ordering of groups by seleciggoup and moving it up
and down in the list with the arrow buttons righttee list.

Inside a group, project files are processed asdheyisted in the Files list.
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Compiler Tool-set Integration

To take maximum advantage of winIDEA's Build Manageimerous settings
must be configured properly. winlDEA ships with dgamade example projects
for all major compilers, which you can use as textglvorkspaces for your new
projects.

For quick starts and small projects, you can usexample workspace as a
template for your workspace, for bigger projectavéeer you will want to have
more control over the Build Manager's settings.

You have already learned how to add targets angpgrovhat remains is the
Project Settings dialog, where global, target amujegt file specific settings can
be configured.

Scope of Settings
Project settings can have one of following scopes:
Global scope - always valid (example: path to asdentXE)

Target scope - valid when the respective targstliscted
(example: Target's output directory)

File scope - valid when a file is being compilechaesembled
(example: compiler command line options)

Configuring Settings for Multiple Files

Settings for multiple files can be configured sitankously. To do so:
expand the project hierarchy as needed
select project files, groups and targets that yminwo manipulate
configure settings that you wish all selected fteeassume

In the figure below, settings for following fileseabeing manipulated:
main.c in the 'Debug’ target
All files in the 'BANK Files' group in the 'Debugirget
All files in the 'Release’ target

In dialog pages where target and project file dfesettings can be set, you will
notice two buttons which are used to reset settings
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The 'Reset' button

Clicking on 'Reset’ button will preset settings ¢arrently selected files to
current target settings. In previous example tresuns:

main.c in the 'Debug' target assumes current 'Debrget settings

All files in the 'BANK Files' group in the 'Debuigirget assume current
'Debug’ target settings

All files in the 'Release’ target assume 'Releasgét settings

In other words, selecting 'Reset' on any file augr of files, discards all settings
that were defined explicitly (for a project filetaf it has been inserted into
project).

Setting options for multiple files simultaneously

The 'Set Default' button

The 'Set Default' is enabled only when a targseiscted. Clicking it will cause
the selected target to assume settings that adechbded into winIDEA.

This will also affect settings of all project filasthe target whose settings have
not been changed explicitly.
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General page

Project Settings dialog, General page
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External Make File

When this option is checked the Build Manager wit attempt to build the
project by itself but will rather call an exterrztch file - which you must
specify. This batch file is now in charge of cragtthe absolute object file.

This option effectively disables the Build Managéi. make and build requests
are routed to the external make file. It will howegtill detect modifications to
either project or include files and invoke the exts make file when necessary.

This setting has global scope.

Parameters
The string specified here will be passed to therme make file.
This setting has global scope.

Compiler toolset path

Compiler toolset path defines the directory whemmpiler, assembler, linker
and companion files have been installed. Althougi will see absolute paths to
compiler, assembler and linker or to library filesluded in the project files list,
all these paths are internally kept as relativéhi@directory. If you have
different version of your compiler installed in f@ifent directories, you can
easily switch amongst them just by changing thib pa

This setting has global scope.

This option also accepts entries with environmemiables enclosed in % signs.
Example:

The environment variable C_BASE is set to 'X:\C51'.

The entry in the ‘compiler toolset path' optiontse®6C_BASE%\BIN' would
yield 'X:\C51\BIN".

Executable Directory

Defines the directory where executable files aneest when the selected target
is active.

This setting has target scope.

Intermediate files directory

Intermediate files directory option controls pla@rhof temporary files
generated during compile and assembler runs. lbptien is checked, these will
be put in the specified subdirectory of the Rooéctiory.

If this option is not checked, the intermediatedilill be placed into the
Executable directory.

This setting has target scope.

Executable File

Defines the name of the file, which is generatetthatend of the build process.
This will usually be the final executable (absolatgect file) generated by
linker. This file must be known by the Build Manage tell a successful build
from an unsuccessful one.

Although you must specify only the name of the filethout any path
specification), the file is always searched fothia current target's output
directory.
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This setting has global scope.

Root Directory

Specifies a root directory for project files locati Using a root directory,
winIDEA can store paths to project files in relatifvom, thus assuring
workspace moveability.

If this field is left blank the workspace directqgee "Workspaces" on page 5) is
used as the root directory.

This setting has global scope.

This option also accepts entries with environmemiables enclosed in % signs.
Example:

The environment variable C_BASE is set to 'X:\C51'.

The entry in the 'root directory' option set to 'YBASE%\BIN' would yield
X:\C51\BIN'.

Error Filter

Defines the method by which output emitted by tiatien tools (compiler,
assembler and linker) is filtered to extract eriamd warnings.

If your compiler is not supported, you can stikkwi unfiltered output in the
'tools' pane of the output window.

This setting has global scope.

Advanced
Clicking this button configures advanced filteriops.

The default settings in the advanced dialog ard baded in the winIDEA for
the currently selected filter.

Advanced filter options

You may change this options if no filter is aval@for you version of compiler.
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Use default error file

If this option is checked, the default error fite the generated tool is used. This
file can be either captured STDOUT or STDERR stream file with a standard
named or extension.

This standard file is hard coded in winIDEA for tharent filter.

Use Custom error file

Check this option to override the default errce.fiYou can use macro names
available by clicking the >' button.

Exclude File from Make

When this option is checked the selected file mdit be processed by any of the
translation tools, no matter what type it is.

This setting has file scope.

Includes

Project Settings, Includes page

Include Search Paths

The Include File Directories list holds a recordabfdirectories that should be
searched for include files. The include files agarshed in directories in order of
their appearance in ‘Includes search paths’ dialbg. order can be changed by
pressing the ‘up’ or ‘down’ arrow.

If ‘Search subdirectories’ at a selected path liscied, also the subdirectories of
this path are searched.

Note: these directories are used by the Build Mans&gsearch for include files
used by project files to determine whether an idelfile has changed, in which
case the project file needs to be recompiled.
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If the compiler itself requires include files papecification, you must provide
this separately in the form that your compiler estpéenvironment variables,
command line options, configuration files, etc.)

This setting has global scope.

Warn if include file is not found

This option toggles whether a warning is issuedméne include file is found or
not.

Check Assembler Includes

Since there is no standard (like ANSI for C/C++H#dine an include file for an
assembler, the include syntax must be describediatign

If ‘Check assembler Includes ‘ is checked, assenigect files will be
searched for includes

Require leading blanks

Check if the include directive must not start ie flrst column.

Allow leading blanks
Check if the include directive can start in anyueoh, including the first.

Include Keyword
Specify the include directive keyword.

Path start char
Specify the character that immediately preceed#ntiade file name.

Path end char
Specify the character that immediately follows itheude file name.

The dialog will show an example of the current égunfation in the ‘Example’
field.
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File Extensions page

The File Extensions page defines file extensiong/bigh files handled by the
Build Manager are identified.

Project Settings dialog, File Extensions page

All settings on this page have global scope.

For every build step the extra extensions indic#iter types of files that can be
generated in the process. A file that carries #imesname and one of the
extensions specified here is moved to the outpettbry along with the object
file.

These types can be specified when the "Don't use biased build manager”
option on the Customize page is selected.

Compiler extensions
These are the types of files that a standard C tengeals with:

C files - winIDEA's project files (usually .C or RP). If more than one
extension is possible, separate them with commasraicolons.

Header files - included by project files
(usually .H)

Output files generated by compiling a C file (uspaDBJ). If your
compiler generates assembler source, specify tieasion of generated
assembler source files.

Assembler extensions
For assembler the following extensions must beneefi

Assembler source files - winIDEA's project filebmore than one
extension is possible, separate them with commasraicolons.
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Obiject files generated by compiling an assembler(tisually .OBJ)

Linker extensions

For the linker, only input extensions must be sitti These include
object file extensions and library file extensions.

Customize page
Customize page contains additional options for ingptranslators.

All settings on this page have global scope.

Project Settings dialog, Customize page

Run After Linker

After link process successfully terminates, somesimdditional tools (object
file converters, etc.) must be ran. If you needutoa tool or a batch file, specify
its path and command line arguments here.

Run translators with relative path

When checked, the translator is passed a relatitreqf the file(s) it requires for
translation.
Otherwise absolute paths are used.

Copy output files to target directory

When checked, all files generated in process oftation (object, listing, etc.)
are moved to current target's output directory.
Otherwise no files are moved.
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Beep when done

By default, winIDEA beeps after the build is doMéith this option, the beep
can be turned off.

Change working directory

When checked, the current (working) directory iarded to the directory of the
file being processed.
This is required by some compilers.

Display tool parameters

Displays parameters passed to the tool.

Show tool window

Under certain conditions a compiler/assembler/lirdtea custom tool, which is
spawned by winIDEA, can create it's own subprocesshich run
independently of it and winIDEA has no knowledgehem. If such a process
hangs, or awaits user input, winIDEA can not affort

The bad thing about this is that users don't sespawned process screen, as
winIDEA launches the initial process in a hiddemdaow.

If this option is checked, the spawned processheilshown in a normal
window. Since compiling multiple files will causéndows to pop-up and close
for every file, this option is off by default. Ihsuld only be used if ‘hang’
situations occur.

Environment Settings

Some compilers require special environment varg@atilat tell them where to
search for include files, library files, etc. Traohally you had to set these
options with SET command in the AUTOEXEC.BAT fidou can still do it the
old way, but you can also specify them in thisdiel

To set a variable X to value A, write
X=A

Note: you must not use the SET keyword when deiitire variable.

You can use existing environment variables in nefinitions. Following
definition extends the PATH variable to include neath:

PATH=%PATH%,;c:\C51

Doc-To-Help Standard Template Build Manager - 247



Run Before/After

Actions preceding make/build or following compileassembly execution can
be configured. In this case, select the 'Run Béfdrer' button.

Run Before/After dialog

Translator Execution

Clicking the "Translator Execution..." will open tAdvanced Translator
Execution dialog, where you can define how indiadtools are spawned and
their output captured.

Run with command interpreter

When checked the tool is not spawned directlyratiter with a command
interpreter.

If the tool fails to start or it's output can n&t aptured with default settings,
you may try changing this option.

In general the option should be checked when rghaimder Windows NT and
unchecked when running under Windows 9x.

If the compiler is installed in a path with blanksis option must be cleared. If
the compiler doesn't operate in this case, the patht be renamed so it doesn't
contain blanks.

Capture translator output

When checked the STDOUT and STDERR streams areegtdd to a disk file
which winlDEA later uses to filter out the error ssages.

In general this option should be checked. The oake are tools that expect
input on the STDIN stream or send file output te 8TDOUT stream. In such
case this option should be unchecked (for sucts ttha error output is usually
generated in a separate error file).
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Advanced Translator execution options

Compiler page

The compiler page contains options specific to@heompiler. If you are using
only assembler, you do not need to set any optarthis page.

Project Settings dialog, Compiler page

Compiler Path
Specifies the path to the compiler's EXE file.
This setting has global scope.
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If you wish to call up a batch file, you can nogsiby its path directly, but must
create an intermediate batch file that calls upr ymaich file.

If the compiler path is left blank, then the fissgument in the 'Options' setting
should be the translator path. This allows perddafiguration of the used
compiler (since, for example, some older ARM coegilprovide a separate
compiler for ARM and Thumb mode).

Example:

Files are compiled with COMPILE.BAT. To call it irowinIDEA, create a new
batch file COMPILE1.BAT containing:

CALL COMPILE.BAT %1

Specify COMPILE1.BAT as the path to the compilemMEA will replace
occurrences of %1 in the batch file with optionsfigured on the page.

Compiler Command Line Options

In this edit field you must enter command line ops you wish the compiler to
be called with when the selected file is compilEldese will usually be code
generation options, conditional defines, etc.

Additionally macro entries are supported, availdlden the button on the right
of the Options edit field. The simplest commane loption will usually contain
the macro for the file name being compiled:

$(EDNAME)

This macro will expand to the full file name at tirae when the compiler is
invoked.

This setting has file scope.

Run Assembler

When this option is checked, the Build Manager wilt the assembler on the
output file generated by compiler.

This setting has file scope.

Command Line Defines

In this option all command line defines, neededtfier compiler to operate, can
be specified.

Prefix/Postfix

The Prefix and Postfix are used when$(BEFINES) macro is used. Every
command line define specified is completed withvhkie specified in the
Prefix and Postfix options.
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Assembler page

The assembler page contains options specific taskembler. If you are using
only compiler, you do not need to set any optiomshis page.

Project Settings dialog, Assembler page

Assembler Path
Specifies the path to the assembler's EXE file.
This setting has global scope.

If you wish to call up a batch file, you can noesiby its path directly, but must
create an intermediate batch file that calls upr yxaach file.

If the assembler path is left blank, then the firgfument in the 'Options' setting
should be the translator path. This allows perddafiguration of the used
assembler (since, for example, some older ARM abkgmprovide a separate
assembler for ARM and Thumb mode).
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Example:

Files are compiled with ASSM.BAT. To call it frommDEA, create a new
batch file ASSM1.BAT containing:

CALL ASSM.BAT %1

Specify the ASSM1.BAT as the path to assemblerID&A will replace
occurrences of %1 in the batch file with optionsfagured on the page.

Assembler Command Line Options

In this edit field you must enter command line ops you wish the assembler to
be called with when the selected file is assemBlédse will usually be code
generation options, conditional defines, etc.

Additionally macro entries are support, availalbteni the button on the right of
the Options edit field. The simplest command lipgan will usually contain the
macro for the file name being assembled:

$(EDNAME)

This macro will expand to the full file name at tivae that the assembler is
invoked.

This setting has file scope.
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Linker page
The linker page contains options specific to th&dr.

All settings on this page have global scope.

Project Settings dialog, Linker Page

Linker Path
Specifies the path to the linker's EXE file.

If the linker path is left blank, then the firsgament in the 'Options' setting
should be the translator path. This allows perdidafiguration of the used linker
(since, for example, some older ARM linkers provédseparate linker for ARM
and Thumb mode).

Linker Command Line Options

In this field you must enter command line optiows yvish the linker to be
called with. These will usually be only a pathlte tndirection File with perhaps
some additional options.

Link Order

Click this button to change the order in which abjféles are passed to the
linker. See "Link Order of Files and Groups" on @&236.

Skip object file existence check

If this option is checked, winIDEA will not checkhsther all linker input files
(object, library) exist. By default, this optiona#f.
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Linker Indirection File options

Due to large number of options that a linker mastdie, most linkers can
retrieve linkage options from andirection file (also called command file,
link file etc.).

Build Manager uses the indirection file to tell firker which object and library
files should be linked. It will search the indirect file for occurrence of
translationcharacters , and replace them with a list of object files geed
from the project files list.

The following features and rules apply to creatimdjrection files that can be
used by winIDEA:

All occurrences of %1 are replaced with options H@etin the Linker
Command Line Options field

All occurrences of %2 are replaced with the namiheffinal output
file (see “Executable File” on page 241).

Occurrences of translate characters are repladbdivé names of
object files.

All these conversions do not have any influencéhenoriginal indirection file.

From it a new file is generated and the linkeriigqg this file as the indirection
file. When the linker finishes, this file is erasddhe location, where this file is
generated, is specified in theénerate Replacement ihoption.

Generate replacement in

The replacement file for the Linker Indirectiorefivill be generated in the
location, specified here. The available locatioms a

the same directory creates the replacement indirection file in thme
directory as the original indirection file. Thistam is the default and

recommended as it allows the indirection file totedn references to

other files in relative form.

Project Root directory creates the replacement indirection file in the
Project Root directory

Target Exec directory creates the replacement indirection file in the
current target's Exec directory. Note: this wasdiflocation in
winIDEA 2005 and earlier.

Translation Character

When the translation character (‘&' default) is@mtered in the indirection file
the Build Manager replaces it with the names o&obiiles derived from the
project files list.

There must always be at least two translation dbtars The string of characters
that they embed is used as the delimiter betwegtofiles:

Example:

if project files are TST1.C, TST2.C, TST3.C and RIBRY.LIB, then
&,&

expands to

TST1.0BJ, TST2.0BJ,TST3.0BJ,LIBRARY.LIB

If you check the 'CR-LF After File Name' optiongthevery object/library file
name will be written in a new line:

For the previous example:
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TST1.0BJ,
TST2.0BJ,
TST3.0BJ,
LIBRARY.LIB

If more than two translation characters occur fétlewing syntax applies:
&<prefix>&<delimiter>&<postfix>&<group>&

For each project file <prefix> will be put beforteetfile name, and <postfix>
behind the name. Project files will be delimitedhwdelimiter>.

If a group (see "Groups" on page 234) is specitieel only project files that
belong to the specified group are inserted atybaition.

If in the previous example LIBRARY.LIB and TST1.@lbng to group
'COMMON' and TST2 and TST3 to group 'BANK1' theidwing code:

BASE 0

&load &&&COMMON&
BASE 8192

&load &&&BANK1&

generates:

BASE 0

load LIBRARY.LIB
load TST1.0BJ
BASE 8192

load TST2.0BJ
load TST3.0BJ

The Build Manager will keep a record of which gredmave already been
written, so if a translation character sequencéaut group specification is
found, the object files of all remaining groups amétten in that place.

Here is a summary of how fields between translativeracters will be
interpreted for different numbers of translatiomuidcters:

&<delimiter>&
&<prefix>&<delimiter>&
&<prefix>&<delimiter>&<postfix>&
&<prefix>&<delimiter>&<postfix>&<group>&

Note: The placement of tags in the indirection filkes precedence over link
order settings.

Path separator

This character is used in the indirection file émstruct a full path to an object
file. Most linkers understand the backslash "t,dibers expect a forward slash
.
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Build Page
The build page contains options related to buildrapons.

All settings on this page have global scope.

Project Settings dialog, Build page

Settings on this page allow you to specify hBwject/Make and
Project/Rebuild operations are performed.

Internal (default) - uses winIDEA's integrated makdity. In case of
Make command, all project files that are out ofedate recompiled and
finally linked. In case of Rebuild, all projectdd are recompiled and
linked.

External — the specified executable is invokeds the responsibility of
this executable to perform the requested operation.

Note: Unlike General/Use External Make which invekiee external make
utility after winlIDEA identified one or more fileseing outdated, these tools are
ran unconditionally.
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Build Manager Macros

Whenever defining command line options, build mamagacros can be used.

The macro list is invoked by pressing the button. The macros that are
normally used for the option you are defining comuohéne for are shown.

Build Manager Macros selection

The selected macro is translated to a simple motieei command line, which

will be translated to the selected option. For eplemthe macro selected above,
'‘Compiler output extension' would translate to ${O@XT), which would
translate when generating the command line optipfot example, OUT, which
is the compiler output file extension.

Available Build Manager Macros and their
descriptions

The macros listed here are marked by the macro nigsneerbose name as it

appears when pressint the button, and their description.

$(CMPDIR)/Compiler directory
Path specified in the 'Project/Settings/General/@ientoolset path'

$(IRFDIR)/Workspace directory
The Project root directory

$(EXEDIR)/winIDEA directory
The directory where winIDEA.exe is located
$(EDNAME)/Full file name

The file name of the file currently compiled/assésadb

$(DIR)/Directory of file
The directory of the file currently compiled/asséeab

$(NOEXT)/File name
The file name of the file currently compiled/assésdbwithout file extension
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$(OUTPUTFILE)/Output file name

The name specified in 'Project/Settings/GenerafGufile name'

$(OUTPUTDIR)/Target output directory

Current target output directory as specified imj&st/Settings/General/Output
directory’

$(OUTPUTPATH)/Full Target output directory

Current target output directory as specified imj&st/Settings/General/Output
directory' in full path form.

$(OUTPUTNOEXT)/Output file path without extension

The name with path specified in 'Project/Settingsi€&al/Output file name’,
without file extension

$(OUTPUTNAME)/Output file name without extension

The file name specified in 'Project/Settings/Gel@wtput file name', without
file extension

$(CEXT)
File extension specified in 'Project/Settings/Ektensions/Compiler/Input
Ext'.

$(COUTEXT)/Compiler Output Extension

File extension specified in 'Project/Settings/El¢ensions/Compiler/Output
Ext'.

$(AEXT)

File extension specified in 'Project/Settings/Ektensions/Assembler/Input
Ext'.

$(AOUTEXT)/Assembler Output Extension

File extension specified in 'Project/Settings/Ehkensions/Assembler/Output
Ext'.

$(FILEGROUP)/File Group Name
The name of the Group to which the currently coegihssembled file belongs.

$(INDPATH)/Indirection File Path
Expands the full path of the indirection file name.

$(DEFINES)/List of C preprocessor defines
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The list of defines parsed to the C preprocessor.
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Using an Example Workspace as a Template

You can make a quick start by modifying one ofélxample projects for the
compiler that you use as follows:

Use Windows Explorer to create a new directorytiier new workspace

Copy workspace (.JRF) and project configuratiorRERfiles from the

example project directory. You can rename thenoif wish, just make
sure that .JRF and .QRF extensions remain andhbatames are the

same.

Copy any project files you wish to include in yqupject from the
example directory. This could be startup fileseimpt function
examples, etc.

Open the newly copied workspace in winIDEA.
Remove unused example project files from the ptdikss list
Add your project files to the project files list

Select the Build command to rebuild the entire gbj
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Build Session

When the Build Manager processes a project filins the project it creates a
child process with redirected standard handles (SUD and STDERR). The
child process runs in a hidden window, so you doget to see it while it runs.
Any captured output is displayed in the Output vawdafter the process ends.

Output Window

The Output Window is a scrollable, terminal styleaow that shows raw or
filtered output emitted by external tools spawngdvnIDEA.

Build Pane

The Build pane displays build progress and compéssembler and linker
output filtered by respective filter programs. & filters have been configured,
only build progress and unsuccessful generatiaxpécted output file is
displayed.

Output Window, Build Pane

In above figure the highlighted line is a filterexdor message. By double
clicking on it, the source file of the error is opel and positioned to the location
of the error.

If no filter was configured for the compiler alh&s but this one would have been
displayed.
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Tools Pane

The 'Tools' pane displays all output emitted todéad output (STDOUT) and
standard error (STDERR) by any external tool, idoig build tools. No filtering
occurs.

Output Window, Tools pane

In above figure, error messages were emitted to@JID, you can review them
but no automatic error source tracking is available

Note: tools output is captured only when the 'G@epfranslators Output'
("Customize page" on page 246) option is checked.
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Building
winIDEA's Build Manager can build on demand (corapil assemble) a single
project file, all modified project files (make) all project files (rebuild).
Building a Single Project File

Open the project file that you wish to build

Write any desired changes to the source

Compile button - Select 'Compile/Assemble’ command from the contesu
from the Project menu or click the Compile buttante
Project toolbar.

alternatively you can:
Select a file in the Project Workspace window

Select the 'Compile/Assemble’ command from theeedmhenu

Building All Modified Project Files

This is probably the build command you will be @gsmost, since Build
Manager automatically detects which files neededubilt and performs all
necessary actions to get the project up to date.

To build all modified project files
Select the 'Make' command from the Project menu
or

Make button - Click the Make button on the Project toolbar

Building All Project Files

On certain occasions, such as when you upgradecgmopiler or suspect that
the 'Make' didn't get the project built OK, you dastruct the Build Manager to
build all project files unconditionally.

To build all project files
Select the 'Rebuild' command from the Project menu
or

Rebuild button - Click the Rebuild button on the Project toolbar

Breaking the Build

winIDEA's Build Manager performs all actions in kgoound, so you are free to
continue with your work while build is in progressfor some reason you wish
to abort building

Select the 'Stop Build' command from the Projectue
or

Stop Build button - Click the Stop Build button on the Project toolbar.
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Workgroup Support

winIDEA's file access is designed to allow multipievelopers to work on a
project.

When two or more developers share project codejlsmeous write access to
shared files must be avoided. This is usually acdehrough use of a
source/revision control system like RCS, PVCS amrSeSafe, SVN.

Currently winIDEA integrates to Microsoft's Visuaburce Safe, Intersolv
PVCS, SCCI and SVN. When integrated support is lexdalfollowing
operations are available from winIDEA:

Add to source control
Remove from source control
Update

Commit

Get Lock

Revert

Refresh status

If a different source control system is used, tadise operations must be
performed manually in the source control appligatio

Available source control operations

Configuring the source control system

To enable integration to a source control systetecs the 'Settings..." command
from the Project/Source Control menu.
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Source Control System
Determines the source control system, which winlDfaA integrate.

To perform vendor specific configuration, click tl@onfigure..." button.

Get files when opening the workspace

Executes a 'Get' command immediately after workesjmtoaded.

Check out source files when edited

When a file marked read-only is under source cgnvimlDEA checks it out
automatically.
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Check in files when closing the workspace

Checks-in all checked-out files when a workspaazdsed.

Prompt to add files when inserted

When a file is inserted in the project, winIDEA ilgrompt you whether you
wish to put the file under source control.

The Source Control Settings dialog

Perform background status updates
Source control status is checked periodically enlihckground.

Use dialog for checkout

Before file(s) are checked out, the operation iicmed in a dialog.

Include only selected files in dialogs

Only files selected (in the workspace window or dcéve file) are shown in a
confirmation dialog.
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Microsoft Visual Source Safe

Note: Microsoft Visual Source Safe must be propersfalled and running
before attempting to use it with winIDEA. Pleasterdo the user's manual of
the software for more information.

Source Safe settings dialog

Database Path
Specifies the path to the Source Safe database.

Select 'Use Default' option, to use the databadegtared in the system registry.

Username and Password

Specifies the user name and password to use wherecting to the source safe
server.

Select the 'Use Default Username & Password' optiarse the default.

The username and password can be read from theoemeént variables. To do
this, the variable must be enclosed in the ‘%’ sfgnexample to use the
username from the environment variable called ‘USERIE’, enter the text
‘%USERNAME%’ into the appropriate window.

Project

Specify the source safe path to the project to wttie workspace's project is
mapped in.

Working Folder
Specify the working directory — typically a folden the local disk.

Select the 'Use Project Root directory' to usestiténg specified in the
Project/Settings/General dialog.
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Merant Version Manager

Note: Merant Version Manager must be properly ifefaand running before
attempting to use it with winIDEA. Please refettie user's manual of the
software for more information.

Merant Version Manager settings dialog

Merant Version Manager Path

Specifies the path to the Merant executable.

Use Configuration File

Indicates that the specified configuration file sldobe used.

Use Username & Password

Specifies the username and password to use fdfd¢nant database.

Project (Relative to database)

Enter the project name, relative to the database hethe upper example, the
project 'Projectl’ would be used.
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Merant Version Manager configuration

Working Folder
Specify the working directory — typically a folden the local disk.

Select the 'Use Project Root directory' to usestiténg specified in the
Project/Settings/General dialog.

Source Code Control Interface (SCCI) Systems

Note: The SCCI software must be properly instadied running before
attempting to use it with winIDEA. Please refettie user's manual of the
software for more information.

The Source Code Control (SCC) Interface is a compnotocol for source code
control providing software. To configure the intagon, select 'SCCI Providers'
in the Source Control System and press the 'Comdidnutton.

SCCI settings dialog

Active control provider
Select the source control provider. All SCC provideill be listed here.
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Note: the interface was tested only with Componeftt&re RCS Source
Control and ClearCase.

Username

If the SCCI software uses the same username witbthwhe user is logged in to
Windows, keep the 'Use default Username’ checkbexlked. Is an other
username needed, uncheck the checkbox and enteortieet username.

Project name

Enter the project name, recorded to the mastebdagaof the SCCI software
(the Repository, if CS-RCS is used).

Local Project Path

Enter the path of the project on the local disleh@he path should not end with
a backslash (\), or the software will not be abledve the project to the
database.

Source control with Subversion

Subversion also known under name SVN is an opercsorsion control
system intended to replace CVS, but has more festamd is more consistent
and reliable. Operations like copying, deleting agraming are versioned.
Metadata can be added to files and directorie$prigperties”. All commits are
atomic and operations like tagging and branchiregcaeap.

WinIDEA supports basic operations on files congdlby Subversion. For
advanced operations it is recommended to use stme more general
Subversion client, for example TortoiseSVN or comohhine client.

To work on project stored in Subversion repositgoy should perform the
following steps:

Get the working copy of the project on local fiksgem. This is not
supported by winIDEA, so you should use some ofhdaversion
client.

Open project in the working copy with winIDEA.

From the main menu select Project ->Source Corti®éttings. A
dialog opens, where you can select Subversiorsasit@e control
system. Default options are usually OK, but you wentify them if
required.

From this point on you can update, lock, edit, caand revert files from
winIDEA's menus.
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All files, which are under source control, get spkoverlay icons specifying
their status regarding the source control.

The icons have the following meaning:
Blue lock - the file requires locking and it istdocked in the

working copy. We have to select option Get Lockrirthe context
menu to lock it, before editing.

Blue check mark - the file is not modified anddtes not require
locking. Check mark color changes to red, wherfitaés modified.
After commit, it changes back to blue.

Red check mark - the file is locked or modifiedboth

Nothing - the file is not under source control

Depending on the file type the icons differ slightcons for ¢ and c++ files
have characher ‘c’ embedded, assembiler files hlaaeacter ‘s’ embedded and
linker files have character ‘I' embedded.

SVN for Visual Source Safe users

The main difference between the two is that in Sk@&ldirectory structure on
disk is the same as in the repository (exceptigteraals). List of Source Safe
commands with SVN equivalents:

Create project— In SVN just create a directory and add it tcos{ory.
Label — In SVN all files have the same revision number.

Get Latest Version— Is known as Update in SVN.

Check Out — Is known as Update (and Lock if required).

Check In — SVN equivalent is command Commit.

Undo Check Out- Revert

Delete— Delete

Rename- Rename, Move

Doc-To-Help Standard Template

Build Manager - 271



Showing SVN differences from winIDEA

If you want to see differences between two versifrthe same file stored in
SVN repository from winlDEA, you have to use extdrtool like TortoiseSVN.

Add Tools menu item dialog

To add SVN Diff item under Tools menu:
From the Tools menu select Customize.

On Tools tab click Add and browse for the TortoiseRexe which is
by default on windows platform installed in a falde\Program
Files\TortoiseSVN\bin\

Set menu text to “SVN Diff” and add arguments /coamah: diff
/path:"$(FilePath)"

Customize dialog with active Tools tab

User interface to a source control system

winIDEA will use different icon colors in the wongace window to indicate file
status:

White background is used for files which are nattoalled
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Gray background is used for files that were foumd source control
system

Files, which are source controlled, are furthernowiered:

Black icon text indicates that the file is checkedis available for
check-out)

Red icon text indicates that the file is checketl{muavailable for
editing)

Blue icon text indicates that the file is checked-oy another user, or
to a different directory

To view detailed source control information:
Select the file in the workspace window
Select the 'Properties...' command from the contesttun

Beside file system information, the source cordtatus is displayed in the
bottom line. You will find this very useful, whemy wish to identify the
developer who has a file checked-out that you wosédit.

Workspace window appearance in a source controbksubproject.

If an attempt is made to alter contents of filenMMEA will check if read-write
access to the file can be gained through checlopertation. If so, it will prompt
for confirmation.
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The check-out prompt
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Source Control File Selection

Before a source control operation is performedeastlection dialog pops up.
Depending on the selection mode, different filesstrown in the dialog.

If the source control operation is requested witkeditor being active,
then only that file is listed in the dialog.

If some files or groups of files are selected ia Workspace window,
then only selected files are shown

Otherwise all controlled files for which the reqtezsoperation is
available are listed.

Check-out selection dialog

Which files to put under source control
The following files should be stored in a sourcatod system database:

program source files. These include C compileraand include
files, assembler source and include files.

project configuration file (.QRF). See Build Managktroduction" on
page 227

any other shared files
The following files are private to user/workstation
workspace file (.JRF). See "Workspaces" on page 5.

intermediate files generated in build process (@Htjkes, listing files,
assembler files generated by compiling C sourae) et

download files
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Script Language

winIDEA Script Language

winIDEA provides a simple C-like script languagattiban be used to facilitate

Character

Newline

Horizontal tab

Vertical tab

Backspace

Carriage return

Formfeed
Alert

Backslash

Question mark
Single quotation mark

Double quotation mark

common task like testing. The script files are tifead by the ISL extension.

ISL Syntax

The syntax of ISL resembles that of the C programgnthnguage. If you are
familiar with C it will be easy to write programs iSL.

The strings in ISL follow C syntax. The backslaslamcter '\' is treated as start
of an escape sequence. Here's a list of suppasteghe sequences:

ASCII

Representation

NL (LF)
HT
VT
BS
CR
FF
BEL

ASCII
Value

10 or Ox0a
9

11 or 0x0b
8
13 or 0x0d
12 or OxOc

7

92 or Ox5¢
63 or Ox3f
39 or Ox27
34 or 0x22

Escape
Sequence

\n
\t
\v
\b
\r
\f
\a

\\

\?
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An ISL program is based on a single non-documexttfile.

ISL constitutes of different tokens. These tokems a

ISL-keywords
ISL-operators
ISL-identifiers
ISL-string literal

ISL-numbers

ISL-keywords

declare
do

else

for
function
if

int

loop
return
var
void

while

ISL operators

Operator Description Example
= assign a=2
+ plus a=2+3
- minus a=a-1
/ divide a=al2
* multiply a=a*2
&& logic AND a&&b
Il logic OR allb
! logic not la
== equal a==
1= not equal al=b
< less a<b
> great a>b
<= less or equal a<=b
>= great or equal | a>=b
) parenthesis (((@-2)*3)+1)/2
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ISL identifiers

ISL identifiers are used to name variables andtfans. All identifiers are case
sensitive and may contain the following characters:

underscore *_’
letters (‘A’-'Z’ and ‘a’ to ‘z’)
digits (‘0’' to '9’).
A digit must not be the first character of an idiéet
String literals
Have the form:
“character-list”
Where character-list is a list of ANSI characters.

Currently ISL does not support string variabled,ymu can use a string literal as
a parameter to winIDEA's built in functions (Alldse function have prefix
API).

Example:
ISL_APIPrintString( “Hello”);

ISL numbers

All ISL numbers are signed 4 byte integers.

Your first ISL program
Here is the listing of your first ISL program.

function void main()

APIPrintString("Hello!");
}

To create and run it proceed as follows:
run winIDEA
create a new file
write the above ISL program
save this file, giving it “.ISL” extension. (for armple “Hello.isl").
select "Run ISL" command from Tools menu or edittwtal menu.
Output generated by an ISL program is displayetiénOutput window.

If winIDEA can not interpret the ISL program, esare written to the Build
pane of the Output window.
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Running a script program

To run a script program, select the 'Run Scriptammand from the Tools
menu.

The 'Run Script' dialog

In the dialog specify the script file to execute.

Alternatively, you can start a script program i tbcript file is open in the editor
and you select the 'Run Script' command from theteod menu.

Another alternative is to run the script as a keydeshortcut.

Running a script program as a keyboard shortcut

Four different script programs can be defined toureas a keyboard shortcut.
There are two prerequisites for this:

the script program must be named ‘SCRIPT1.ISL’ tigto
‘SCRIPT4.I1SL’, and

the appropriate keyboard shortcut must be definede
‘Tools/Customize/Keyboard’ menu in the “Tools’ ogey for running
>Run ‘SCRIPT1.ISL’< through >Run ‘SCRIPT4.ISL'<.
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ISL from beginning
ISL program is divided into two parts:
global declaration block

functions part, where global declaration block baromitted. Every
function or scope can also have its own local datilan block.

Every ISL program must have one function namedrim@his function does not
accept any parameters, returns no value and mubergeclared in the global
declaration block. Execution of an ISL program widlgin with this function.

Global declaration block

If you will not use any global variable and therdl anly be the function main
in your ISL program there is no need for the glatedlaration block. The main
purpose of this block is to declare global variatded functions for later use.

Remember that you don’t have to declare functienntiain and all others API
functions.

The syntax of the declaration block has the follayiorm:
_declaration_block =
declare

_function_declaration_;
_variable_declaration_;

}

Function declaration

_function_declaration_=
function  _return_type_ <Name> (var _variable_type_,...);

_return_type_ =

void or int

_variable_type_ =

int

Function declaration example:
function  int Max (var int ,var int );

function  void Test ();

Variable declaration
_variable_declaration_;

var _variable_type_ <Name>;
Variable declaration example:
varint a;

In the following example we will write a program ieh prints the numbers from
0to 10 in the output window.

declare

{

var int a;

}

function void main()

{
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for (a=0; a<10; a=a+1)

APIPrintF1("%d",a);
}
}

For printing numbers we used APIPrintF1 which gmaplified version of C
function printf. The format specifier recognizedyo¥od, thus the APIPrintF1
("%d", a) replaces %d with the value of variableratted decimally.

In the next example we will show how to use a ukedined function. Here is the
listing of this example.

declare

{

function int Max(var int, var int);

}

function void main()

{

declare

{

var int a;

a=Max(2,7);
APIPrintF1("Max of 2,7 is %d.",a);
}

function int Max(var int a, var int b)

{
if (a>b)
{

return a;

}

return b;

}

The function 'Max' was first declared in the globatlaration block as explained
before. The definition of a function is similardeclaration, only this time you
must provide variables names as well. Here is yhéas.

_function_definition_=

function  _return_type_ <Name> (var _variable_type_
<Name>, ..))

{

_function_body_;

}

In this example we also use the local declaratlonkbfor declaring-defining
variable a. The Local declaration has the sameagya the global declaration
block. Function declarations are not supportedhénldcal declaration block.
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Expressions

Expressions consist of operators, numbers andblasand are very similar to
C expressions. The precedence and associativitg isame as in C language.

Example:
a=2*5/7;

a=b+c;

Statements
ISL supports five different types of statementseSéare:
if-else
loop
for
while
do-while

All statements are very similarly to C statemeatgept for the 'loop' which is
not found in C language. Here is the syntax fot&il statements.

Doc-To-Help Standard Template

Script Language

- 283



if-else statement
if =

if  (_expression_)

_block_body
}

Example:

if (a>3)
{

a=a+1;
}

or

if - else =
if (_expression_)

{
_block_body
}

else

{
_block_body
}

Example:

if (a<3)
{

a=a+1;

}

else

{
if (a==4)
{

a=0;
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loop statement
loop =
loop (_number_)

_block_body
}

Example:
loop(10)

APIPrintString(“ten times”);
}

The loop statement repeats the _block_body _eumtimes. Loop is very
simple to use when you need some action only teatepnumber__ times.

for statement
for =
for (expressionl;expression2;expression3)

{
_block_body
}

Example:
for (a=3;a<6;a=a+1)

{
APIPrintF1(“%d”,a);
}

or
for (;:)
{

APIPrintString(“Forever.”);
}
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while statement

while =
while (expressionl)

_block_body
}

Example:

a=0;

while (a<10)

{

a=a+l;
APIPrintF1(“%d”,a);
}

or
while (1)

APIPrintString(“Forever.”);
}

do-while statement

do -while =
do

{
block_body
}while  (expressionl);

Example:
a=0;

do

{

a=a+1;
APIPrintF1(“%d",a);
} while (a<10);

or

do

{
APIPrintString(“Forever.”);

} while(1);
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Software API Functions

Summary of all supported software API

functions

The API funcitons are sorted in alphabetical order.

int APIAppendOutput(string strFileName, int bOufput

void APIBeep();

int APIBeginTrace();

int APIClearBreakpoint(int iType, int iHandle);

int APIClearBreakpoints();

void APIClearDisplay();

int APICompareFiles(string pszFilel, string pszEjlbool bDumpDifLines);

int APICopyMemory(int iFfromMemArea, int iFromAddigsgnt iSize, int
iToMemArea, int iToAddress);

int APICreateProcess(string strApplicationNamengtstrCmdLine, BOOL
bSync);

int APIDownload();

int APIDownloadFile(int iFileIndex);

int APIDownloadFilel1(string strFileName, int nResed);
int APIEvaluate(string strExpression);

int APIEvaluatel(int iAccessMethod, string strExgsi@n);
int APIEvaluate2(int nAccessMode, string strExpras)
void APIEXxit(int iExitCode);

int APIFillMemory(int iAccessMethod, int iMemAre@t iAddress, int iValue,

int iSize);

int APIFLASHProgramFile(string strFileName);

void APIGoto(LONG IAddress);

void APIGotol1(string strAddress);

void APIGotoLC(int iLine, int iColumn);

int APlInputNumber(string pszMessage);

int APILoadProject(string strFileName);

int APILoadProject1(string strFileName, int bSaveXl

void APIMessageBox(string strMessage);

int APIMessageBoxYesNo(string strMessage);

int APIModify(string strLValue, string strExpressip

int APIModifyl(string strLValue, int nValue);

int APIOpenMemoryDumpFile(string strFileName, iRbrWrite);
int APIPassParameter(string strClass, string s$&;Tiiit iParameter);
void APIPrintB(int iValue, int iINumBits, int iINumBinks);

void APIPrintF1(string strText,int iVO);
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void APIPrintF1LC(int iLine, int iColumn, string Stext,int iVO0);
void APIPrintF2(string strText,int iV1,int iV2);

void APIPrintF3(string strText,int iV1,int iV2,iriv3);

void APIPrintinteger(int iValue);

void APIPrintintegerLC(int iLine, int iColumn, inValue);
void APIPrintString(string strText);

void APIPrintStringLC(int iLine, int iColumn, stripstrText);
int APIProjectimport(string strimportFileName, iRReserved);
int APIProjectisUpToDate(int iReserved);

int APIProjectMake(int iLinkMakeBuild);

int APIProjectSetTarget(string strTargetName);

int APIReadInt(int nAccessMode, int nMemArea, idtddress, int nSize, int
nBigEndian);

int APIReadMemory(int iMemArea, int iAddress, iigize);

int APIReadMemoryl(int iAccessMethod, int iMemAréat, iAddress, int
iSize);

int APIReadMemory2(int iAccessMethod, str strLooatiint iSize);

int APIReadMemoryDump(int iAccessMode, int iMemAr@at iAddress, int
iSize, int iReserved)

int APIReset(int bAndRun);

int APIRun();

int APISaveAccessCoverage(string strFileName, iags);

int APISaveExecutionCoverage(string strFileNamenklags);
int APISaveProfiler(string strFileName, int nFlags)

int APISaveProject(string strFileName);

int APISaveTrace

int APISetBreakpoint(int iType, string strBP);

int APISetOutput(string strFileName, int bOutput);

int APISetOutputl(string strFileName, int bOutpnt,bNoDefaultCRLF);
void APISetRegisterDump(int bDump);

void APISleep(int nMiliseconds);

int APISteplInto(int bHighLevel, int iINumSteps);

int APIStepOver(int iHighLevel, int iINumSteps);

int APIStop();

int APIVerifyDownload();

int APIWaitStatus(int nStatus);

int APIWaitStatus1(int nStatus, int iTimeout);

int APIWriteInt(int nAccessMode, int nMemArea, imAddress, int nSize, int
nBigEndian, int nValue);

int APIWriteMemory(int iMemArea, int iAddress, iiWalue, int iSize);

int APIWriteMemoryl(int iAccessMethod, int iMemArgiat iAddress, int
iValue, int iSize);
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Character

Newline

Horizontal tab
Vertical tab
Backspace

Carriage return
Formfeed

Alert

Backslash

Question mark

Single quotation mark

Double quotation mark

int APIWriteMemory2(int iAccessMethod, str strLoiat, int iValue, int iSize);

int APIWriteMemoryDump(int iAccessMode, int iMemAagint iAddress, int
iSize, int iReserved);

int APIWriteTrace(str strFileName, int nFrom, info);

Please note that all string values use the samg lirals as the ISL language
and follow the ANSI C convention for escape seqaesnc

ASCII

Representation

NL (LF)
HT

VT

BS
CR

FF

BEL

Also, please note that the integer values in theldBguage can store 32-bit

values.

ASCII
Value

10 or Ox0a
9
11 or Ox0b
8
13 or 0x0d
12 or OxOc
7
92 or Ox5¢
63 or Ox3f
39 or Ox27
34 or 0x22

Escape
Sequence

\n
\t
\v
\b
\r
\f
\a

\\

\?

Please note that there is also a connection ofArmed API functions. For more

information on Hardware API Functions, please ctirthe Hardware User’s

Guide.
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int APIAppendOutput(string strFileName, int
bOutput);

Configures file and screen output.

return value

Returns 1 on success, 0 on failure

strFileName

Defines the name of the file that is to receivepatitif the file already exists, the
output will be appended to it.

If this parameter is blank, output is not writtenany file.

bOutput

When set to 1 output is written to the output wiwdd set to 0, output is not
written to the output window.

void APIBeep();

Beeps the system tweeter.

Example
APIBeep();
Beeps the tweeter

int APIBeginTrace();

Begins trace

return value

Returns 1 on success, 0 on failure

Example
APIBeginTrace();

Begins the trace
int APIClearBreakpoint(int iType, int iHandle);
Clears a breakpoint

return value

Returns 1 on success, 0 on failure
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iType
Defines breakpoint type (see APISetBreakpoint)

iHandle
Specifies the handle of the breakpoint (see API&etioint)

Example
A=API|SetBreakpoint(0,"0x1234")

APIClearBreakpoint(0, A);

Clears the execution breakpoint you have previosestywith APISetBreakpoint

and its handle has been stored to the variable 'A'.

int APIClearBreakpoints();

Clears all execution breakpoints

return value

Returns 1 on success, 0 on failure

Example
APIClearBreakpoints();

Clears all breakpoints

void APIClearDisplay();

Clears the output window.

Example
APIClearDisplay();
Clears the output window.

int APICompareFiles(string pszFilel, string pszFile
bool bDumpDifLines)

Compares two files

return value
Returns 1 if files compare OK, 0 if files are diffat

pszFilel and pszFile2

Files that should be compared

2,
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bDumpDifLines

When set to 1 lines in which there are differerareslisted.

Example
APICompareFiles("C:\\File1.txt", "C:\\File2.txt" )1

Compares files C:\Filel.txt and C:\File2.txt aratdithe differences between
them.

int APICopyMemory(int iFromMemArea, int
iIFromAddress, int iSize, int iToMemArea, int
iToAddress);

Copies a range of memory to another location

return value

Returns 1 on success, 0 on failure

iFromMemArea

Specifies CPUs memory area where the memory is topied from

iFromAddress

Address to copy from

iSize

Number of bytes to be copied

iToMemArea

Specifies CPUs memory area where the memory is twopied to

iToAddress
Address to copy to
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int APICreateProcess(string strApplicationName,
string strCmdLine, BOOL bSync);

This function creates a new process on the host.

return value

If process is successfully created the return vs@eif bSync is 0; otherwise it
is the exit code of the child process.

In case of failure, the return value is —1.

strApplicationName
The path to the application.

strCmdLine

Command line parameters for the application.

bSync

If 0, the APICreateProcess will return immediateltherwise, it will wait for the
child process to terminate.

Note: use this function to spawn a child process ¢hn perform any further
processing of output obtained by script execution.

Example
APICreateProcess("c:\\test\\test.exe", "/demo /ray’

Runs the program c:\test\test.exe with the comntiaecparameters /demo /run’
and doesn't wait for it to finish.

int APIDownload();

Performs program download.

return value

Returns 1 on success, 0 on failure

Example
APIDownload();

Perform the program download.
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int APIDownloadFile(int iFileIndex);

Performs program download of a file specified ia thebug/Files For
Download.../Target Download Files’ tab.

iFilelndex

The index of the download file from the ‘Debug/Bileor Download.../Target
Download Files’ tab. Index 0 corresponds to thstfiile specified in the ‘Target
Download Files’ tab.

return value

Returns 1 on success, 0 on failure

Example
APIDownloadFile(1)
Downloads second file from the file list in the ley/Files for

download/Target download' tab

int APIDownloadFilel(string strFileName, int
nReserved);

Performs program download of a file matching thEistName string specified
in the ‘Debug/Files For Download.../Target Downloadk:§ tab.

strFileName

The name of the download file from the ‘Debug/Fites Download.../Target
Download Files’ tab.

nReserved

Reserved for future use.

return value

Returns 1 on success, 0 on failure

Example
APIDownloadFilel("Sample.bin", 0)
Downloads Sample.bin file from the file list in th@ebug/Files for

download/Target download' tab

int APIEvaluate(string strExpression);

Evaluates the expression and outputs the resudtotitput must be first defined
with the function APISetOutput or APISetOutputl.

294 -

Script Language

Doc-To-Help Standard Template



return value

Returns 1 on success, 0 on failure

StrExpression

A valid C expression to evaluate

int APIEvaluatel(int iAccessMethod, string
strExpression);

Evaluates the expression and returns the result

return value

The value of the evaluated expression. If the esgiom can not be evaluated, O
is returned.

iAccessMethod
Defines the access method to be used. Currenttwiizlg values are defined:

0 — regular monitor access. If the CPU is runninig, stopped, memory
is read and CPU set running again

1 —real-time access. For the function to succeéuthis access mode,
the debugger must support real-time access

strExpression

A valid C expression to evaluate

int APIEvaluate2(int nAccessMode, string
strExpression);

Evaluates the expression and outputs the resudtotitput must be first defined
with the function AP1SetOutput or APISetOutputl.

return value

Returns 1 on success, 0 on failure

nAccessMode
Defines the access method to be used. Currentbfivlg values are defined:

0 — regular monitor access. If the CPU is runninig, stopped, memory
is read and CPU set running again

1 — real-time access. For the function to succeéuthis access mode,
the debugger must support real-time access

strExpression

A valid C expression to evaluate
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void APIEXxit(int iExitCode);
Exits winIDEA.

iExitCode

This value is returned to the calling process.

Example
APIEXit(99)
Exits winIDEA with exit code 99.
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int APIFillMemory(int iAccessMethod, int iMemArea,
int iAddress, int iValue, int iSize);

Used to fill a memory range. The LSB of iValue &ed to fill iSize bytes.

return value

Returns 1 on success, 0 on failure

iAccessMethod
Defines the access method to be used. Currenttwiivlg values are defined:

0 — regular monitor access. If the CPU is runninig, stopped, memory
is read and CPU set running again

1 — real-time access. For the function to succeétthis access mode,
the debugger must support real-time access

iMemArea

Specifies CPUs memory area - zero based index ofanearea as seen in the
Open Memory Window dialog.

iAddress
Address to write to

iValue

The value to be written (only the LSB is used)
iSize

Number of bytes to fill

Doc-To-Help Standard Template Script Language - 297



int APIFLASHProgramFile(string strFileName);
Writes the file to the FLASH using current FLASHts®gs

return value

Returns 1 on success, 0 on failure

strFileName

File that should be written to the FLASH memory. &ltile path is given, the
download files list is searched for a matchingerifrfound, the settings from
the download file are used, otherwise the fileiisgst are auto detected.

If the strFileName is empty, all the files configdrin the FLASH setup are
used.

void APIGoto(LONG iAddress)

Presets execution point.

return value

Returns 1 on success, 0 on failure

iAddress
The address to preset the execution point to

void APIGotol(string strAddress)

Presets execution point.

return value
Returns 1 on success, 0 on failure

strAddress
The address to preset the execution point to

void APIGotoLC(int iLine, int iColumn);

Positions the print point of the output window.

iLine, iColumn

The line and column of the new print position. Asequent print operation will
be printed on that position.
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int APlinputNumber(string pszMessage);

Opens a dialog asking you to enter a number.

pszMessage
The message which the dialog shows.

return value

Returns the number entered, returns 0 if Canqalessed.
Example:

function void main()

{

declare

{

var int a;

}

a=APIlInputNumber("Enter number:");

}
int APILoadProject(string strFileName);
Opens workspace file defined by strFileName

strFileName

Path of the project workspace to open.

return value
Returns 1 on success, 0 on failure
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int APILoadProjectl1(string strFileName, int
bSaveOld);

Opens workspace file defined by strFileName

strFileName
Path of the project workspace to open.

bSaveOld
Specify 1 to save changes to the existing workspace to discard them.
Exits winIDEA.

iExitCode

The return code passed to the calling process.

void APIMessageBox(string strMessage);
Displays a message box.

strMessage

The text of the message to be displayed.

int APIMessageBoxYesNo(string strMessage);

Displays a message box, giving 'Yes' and 'Noomstas choice.

return value
If user selects 'Yes' function returns 1, otherviise

strMessage
The text of the message to be displayed.
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int APIModify(string strLValue, string
strExpression);

Modifies a location

return value

Returns 1 on success, 0 on failure

strLValue

The expression to be modified - this expressiontravaluate to a target location

strExpression

The new value that strLValue should assume

Example:
APIModify("#iCounter", ":0x1200")
Modifies the global variable iCounter with the valinvom the address 0x1200.

int APIModify1(string strLValue, int nValue);

Writes ‘nValue' into ‘strLValue’

return value

Returns 1 on success, 0 on failure

strLValue

The expression to be modified - this expressiontravaluate to a target location

nValue

The new value that strLValue should assume - thidccbe either a number
literal or an integer script variable.

int APIOpenMemoryDumpFile(string strFileName, int
iIForWrite);

Opens or closes a dump file for memory write somrceemory read
destination.

return value

Returns 1 on success, 0 on failure

strFileName

Specifies the path to the dump file. if this strisgmpty the file that was last
open is closed
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iForWrite

0 for read destination, 1 for write destination

Note: one 'for write' file and one 'for read' fdan be open simultaneously.

int APIPassParameter(string strClass, string strTit le,
int iParameter);

Passes parameter iParameter to the desktop winukxified by
strClass/strTitle.

The parameter is passed using the Windows WM_COP¥D/essage.

strClass

The name of the class of the desktop window. § garameter is empty,
winIDEA will pass NULL in the FindWindow call to ¢in the receiver window
handle.

strTitle

The name of the desktop window. If this parametempty, winIDEA will pass
NULL in the FindWindow call to obtain the receiwemdow handle.

iParameter

The iParameter is packed into the dwData fielhefEOPYDATASTRUCT
whose address is passed in the LPARAM field oflessage. Other fields are
set to zero.

return value

Returns 1 if the window could be found, O if not.
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void APIPrintB(int iValue, int iINumBiIts, int
iNumBlanks);

Binary print value.

iValue

The value to be printed.

iNumBits

Number of bits to print.

iNumBlanks

Number of blanks to insert between individual bits.

void APIPrintF1(string strText,int iVO);

Formatted print of one value.

strText

The format string to be used for formatting. Shatddtain only one formatting
(%) character.

The standard sptrinf function is used to formatstrang.
ivVO

The value to be printed.
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void APIPrintF1LC(int iLine, int iColumn, string
strText,int iV0);

Formatted print of one value.

iLine, iColumn
The line and column of the print position.

strText

The format string to be used for formatting. Shatddtain only one formatting
(%) character.

The standard sptrinf function is used to formatdtiang.

ivVO
The value to be printed.

void APIPrintF2(string strText,int iV1,int iV2);

Formatted print of two values.

strText

The format string to be used for formatting. Shatddtain only two formatting
(%) characters.

The standard sptrinf function is used to formatstrang.

ivo, iV1

Values to be printed.
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void APIPrintF3(string strText,int iV1,int iV2,int ivV3);

Formatted print of three values.

strText

The format string to be used for formatting. Shatddtain only three formatting

(%) characters.

The standard sptrinf function is used to formatdtiang.

iVO, iV1, ivV2

Values to be printed.

void APIPrintinteger(int iValue);
Prints decimally formatted iValue.
iValue

The value to be printed.

void APIPrintIntegerLC(int iLine, int iColumn, int
iValue);

Prints decimally formatted iValue on position sfiieci by iLine and iColumn.

iLine, iColumn

The line and column of the print position.
iValue

The value to be printed.

void APIPrintString(string strText);

Prints strText.

strText
The text to be printed.
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void APIPrintStringLC(int iLine, int iColumn, strin g
strText);

Prints strText on position specified by iLine a@biumn.

iLine, iColumn
The line and column of the print position.

strText
The text to be printed.

int APIProjectimport(string strimportFileName, int
iReserved);

This function imports project configuration for AML file.

return value

1 in case of success, 0 in case of failure.

strimportFileName

Path to the XML file containing project information

iReserved
Reserved, must be 0.

int APIProjectMake(int iLinkMakeBuild);

Makes the current project.

return value

Returns 1 on success, 0 on failure

iLinkMakeBuild

Specifies the make operation to perform:
0 - Link
1 - Make
2 — Rebuild

int APIProjectisUpToDate(int iReserved);
Checks whether the current project is up to date.

return value

Returns 0 is not up to date, otherwise non-zero
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iReserved

Reserved for future use.

int APIProjectSetTarget(string strTargetName);

Sets the current project target.

return value

Returns 1 on success, 0 on failure

strTargetName

Name of the new target.

int APIReadInt(int nAccessMode, int nMemArea, int
nAddress, int nSize, int nBigEndian);

Reads an integer from memory

return value

The function returns the integer read, 0 if acdabs

nAccessMode
Defines the access method to be used. Currenttfivlg values are defined:

0- regular monitor access. If the CPU is runnihig stopped,
memory is read and CPU set running again

1 —real-time access. For the function to succeéuthis access mode,
the debugger must support real-time access

nMemArea

Specifies CPUs memory area - zero based index ofanearea as seen in the
Open Memory Window dialog.

nAddress
Start address

nSize

The size of the integer in bytes

nBigEndian
0 if the memory is to be interpreted as low bytstfi

organization, 1 if high byte first organization
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int APIReadMemory(int iMemArea, int iAddress, int
iISize);

Reads memory and dumps it to output. The output brufirst defined with the
function API1SetOutput or APISetOutputl.

return value
Returns 1 on success, 0 on failure

iMemArea

Specifies CPUs memory area - zero based index ofanearea as seen in the
Open Memory Window dialog.

iAddress

Start address

iSize

Number of bytes to read
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int APIReadMemoryl(int iAccessMethod, int
iMemArea, int iAddress, int iSize);

Reads memory and dumps it to output. The output beuirst defined with the
function APISetOutput or APISetOutputl.

return value

Returns 1 on success, 0 on failure

iAccessMethod
Defines the access method to be used. Currentbwivlg values are defined:

0- regular monitor access. If the CPU is runnihig stopped,
memory is read and CPU set running again

1 — real-time access. For the function to succeétthis access mode,
the debugger must support real-time access

iMemArea

Specifies CPUs memory area - zero based index ofanearea as seen in the
Open Memory Window dialog.

iAddress

Start address

iSize

Number of bytes to read

int APIReadMemory2(int iAccessMethod, string
strLocation, int iSize);

Reads memory and dumps it to output. The output brufirst defined with the
function APISetOutput or APISetOutputl.

return value

Returns 1 on success, 0 on failure

iAccessMethod
Defines the access method to be used. Currenttwiislg values are defined:

0 — regular monitor access. If the CPU is runninig, stopped, memory
is read and CPU set running again

1 — real-time access. For the function to succeétthis access mode,
the debugger must support real-time access

strLocation

A name of variable, label or an expression evahggtto a memory location.
Typically a name of a variable.
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iSize

Number of bytes to read

int APIReadMemoryDump(int iAccessMode, int
iMemArea, int iAddress, int iSize, int iReserved);

Reads iSize bytes from memory and writes in thegfita

return value

Returns 1 on success, 0 on failure

iAccessMode
Defines the access method to be used. Currenttyfivlg values are defined:

0 — regular monitor access. If the CPU is runnihig, stopped, memory
is read and CPU set running again

1 — real-time access. For the function to succeétthvis access mode,
the debugger must support real-time access

iMemArea

Specifies CPUs memory area - zero based index ofanearea as seen in the
Open Memory Window dialog.

iAddress

Start address

iSize

Number of bytes to read

iReserved

Reserved, must be zero

Example:

the bellow program reads 0x1000 bytes from adddesshe dump file. It then
opens the dump file for MemoryWrite access andesrthe same bytes to
address 0x2000 - hence copying 0x1000 bytes frad@@ to 0x2000.

function void main()

{
APlOpenMemoryDumpFile("DUMP.DMP", 0);
APIReadMemoryDump(0, 0, 0, 0x1000, 0);
AP10OpenMemoryDumpFile("™", 0);
APlOpenMemoryDumpFile("DUMP.DMP", 1);
APIWriteMemoryDump(0, 0, 0x2000, 0x1000, 0);
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APlOpenMemoryDumpFile(", 1);
}

int APIReset(int bAndRun);
Resets the CPU

return value

Returns 1 on success, 0 on failure

bAndRun

Set to 1 if you wish the CPU to resume running irdiately after being released

from RESET state.

If this parameter is set to 0, the CPU will ent&IC® mode after released.

int APIRun();
Sets the CPU in running.

return value

Returns 1 on success, 0 on failure

int APISaveAccessCoverage(string strFileName, int
nFlags);

Saves access coverage data to a text file.

return value

Returns 1 on success, 0 on failure

strFileName
Specifies the path of the file where the data sthbel saved to.

nFlags
A value mask, whose bits specify:
0x01 - use hexadecimal numbers

0x02 - write only not accessed areas

int APISaveExecutionCoverage(string strFileName,
int nFlags);

Saves execution coverage data to a text file.

return value

Returns 1 on success, 0 on failure
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strFileName
Specifies the path of the file where the data sthbel saved to.

nFlags
A value mask, whose bits specify:
0x01 - use hexadecimal numbers

0x02 - write only not executed areas

int APISaveProfiler(string strFileName, int nFlags) ;

Saves profiler data to a text file.

return value

Returns 1 on success, 0 on failure

strFileName
Specifies the path of the file where the data sthbel saved to.

nFlags

Reserved, must be zero.

int APISaveProject(string strFileName);

Saves the workspace

strFileName

Path of the workspace file to which the configuratis saved.
return value

Returns 1 on success, 0 on failure

int APISaveTrace(string strFileName, int nFlags);

Saves profiler data to a text file.

return value

Returns 1 on success, 0 on failure

strFileName
Specifies the path of the file where the data sthbel saved to.

nFlags

Reserved, must be zero.
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int APISetBreakpoint(int iType, string strBP);

Sets a breakpoint

return value

On success returns a breakpoint handle - used b@lé&Breakpoint to clear

the breakpoint, on failure -1 is returned

iType
Defines the type of breakpoint to be set
0 - for execution breakpoints
1 - for memory access breakpoints

2 - for 10 access breakpoints (Z80 family only)

strBP
Defines the breakpoint address
numerical "0x1234"
symbolic "main”
range (type 1 and 2) "0x1000-0x1FFF"

int APISetOutput(string strFileName, int bOutput);

Configures file and screen output.

return value
Returns 1 on success, 0 on failure

strFileName
Defines the name of the file that is to receivepatit

If this parameter is blank, output is not writtenany file.

bOutput

When set to 1 output is written to the output windd set to 0, output is not

written to the output window.

int APISetOutputl(string strFileName, int bOutput,
int bNoDefaultCRLF);

Configures file and screen output.

return value
Returns 1 on success, 0 on failure
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strFileName
Defines the name of the file that is to receivepatit

If this parameter is blank, output is not writtenany file.

bOutput

When set to 1 output is written to the output wiwdd set to 0, output is not
written to the output window.
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bNoDefaultCRLF

When set to 1 a default CR-LF (new line) will net enerated automatically
after every screen print. To enforce positioning imew line, append the "\n'
character to the string printed.

void APISetRegisterDump(int iDump);

Controls register printing.

iDump

Set to 2 if all registers should be dumped evengtprogram execution stops.

Set to 1 if only the PC (Program Counter) regisgeo be dumped.

Set to 0 if no registers should be dumped.
void APISleep(int nMiliseconds);
Suspends winIDEA for the specified amount of time.

nMilliseconds
the number of milliseconds to wait.
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int APIStepinto(int bHighLevel, int INumSteps);

Executes single program steps.

return value

Returns 1 on success, 0 on failure

bHighLevel

Set to 1 if you wish to perform single high leveb(rce level) program steps, set
to 0 to execute single instruction steps.

iNumSteps

Specifies the number of steps to be executed

int APIStepOver(int iHighLevel, int iINumSteps);

Executes single program steps, without steppirgfumction and subroutine
calls.

return value

Returns 1 on success, 0 on failure

bHighLevel

Set to 1 if you wish to perform single high leveb(rce level) program steps, set
to 0 to execute single instruction steps.

iNumSteps
Specifies the number of steps to be executed

int APIStop();

Stops the code execution.

return value

Returns 1 on success, 0 on failure

int APITerminalConnect(int nOn);

This function opens and connects the terminal wind®et 0 to disconnect, set 1
to open and connect, set 2 to disconnect and close.

return value

Returns 1 on success, 0 on failure
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int APIVerifyDownload();

Verifies the downloaded code.

return value

Returns 1 on success, 0 if verify fails

int APIWaitStatus(int nStatus);

Pauses ISL execution until the specified statuedashed

return value

Returns 1 on success, 0 on failure

nStatus
Specifies the status to wait for
0-CPU STOP
1-CPU RUN
2 - TRACE WAITING
3 - TRACE SAMPLING
4 - TRACE LOADING
5- TRACE IDLE
6 - PROJECT BUILD FINISHED

Notes on using APIWaitStatus

When using APIWaitStatus in combination with APIRggertain problems can
occur.

APISetBreakpoint(iBPType, "0x948D");
/* Reset and run */
APIReset(1);
/* Wait till CPU runs */
APIWaitStatus( 1 );
first you set a breakpoint,
next you reset and run the CPU,
you wait until the CPU state is running.

This script is interpreted on the PC and runs dsyprously of the target
execution program that is started in step 2 (CP4éisnto running before
APIReset(1) returns. If a breakpoint is hit befafeIWaitStatus(1) is called, the
CPU will already be stopped and the APIWaitStatilbwait forever.

The solution is not to use the APIWaitStatus(13latunless you want to wait
for external resets or IRQs that can independarittiie winIDEA set CPU to
running. The script functions like APIReset(1) &MIRun, always set CPU to
running, and there is no need to wait for it.
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int APIWaitStatus1(int nStatus, int iTimeout);

Pauses ISL execution until the specified statusashed or until the timeout is
reached

return value

Returns 0 on timeout, 1 on success, 2 on succeésbédwaited operation failed
for other reasons, i.e. waiting for build to finishcceeded, but the building itself
had errors.

nStatus
Specifies the status to wait for
0-CPU STOP
1-CPU RUN
2 - TRACE WAITING
3 - TRACE SAMPLING
4 - TRACE LOADING
5- TRACE IDLE
6 - PROJECT BUILD FINISHED

iTimeout

Specifies the maximum time in milliseconds to wWaitthe specified status. If
the timeout is reached before the status is reatchedunction returns 0.
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int APIWritelnt(int nAccessMode, int nMemArea, int
nAddress, int nSize, int nBigEndian, int nValue);

Writes an integer (nValue) to memory

return value
Returns 1 on success, 0 on failure

nAccessMode
Defines the access method to be used. Currentbwiivlg values are defined:

0 — regular monitor access. If the CPU is runninig, stopped, memory
is read and CPU set running again

1 — real-time access. For the function to succeétthis access mode,
the debugger must support real-time access

nMemArea

Specifies CPUs memory area - zero based index ofanearea as seen in the
Open Memory Window dialog.

nAddress
Start address

nSize

The size of the integer in bytes

nBigEndian
0 if the memory is to be interpreted as low bytstfi
organization, 1 if high byte first organization

nValue

The value to be written

Doc-To-Help Standard Template Script Language - 319



int APIWriteMemory(int iMemArea, int iAddress, int
iValue, int iSize);

Writes a value to memory

return value
Returns 1 on success, 0 on failure

iMemArea

Specifies CPUs memory area - zero based index ofanearea as seen in the
Open Memory Window dialog.

iAddress

Address to write to

iValue
The value to be written

iSize

Number of bytes used in iValue to write (1-4)
Example:

to write 0x1234 to address 0x1000, area O
APIWriteMemory(0, 0x1000, 0x1234, 2)

size is 2 because 0x1234 takes 2 bytes

to write 0x00001234 to address 0x1000, area 0
APIWriteMemory(0, 0x1000, 0x1234, 4)
size is 4 because 0x00001234 takes 4 bytes
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int APIWriteMemory1(int iAccessMethod, int
iMemArea, int iAddress, int iValue, int iSize);

Writes a value to memory

return value

Returns 1 on success, 0 on failure

iAccessMethod
Defines the access method to be used. Currentbwiivlg values are defined:

0 — regular monitor access. If the CPU is runninig, stopped, memory
is read and CPU set running again

1 — real-time access. For the function to succeétthis access mode,
the debugger must support real-time access

iMemArea

Specifies CPUs memory area - zero based index ofanearea as seen in the
Open Memory Window dialog.

iAddress
Address to write to

iValue
The value to be written
iSize

Number of bytes used in iValue to write (1-4)
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int APIWriteMemory2(int iAccessMethod, str
strLocation, int iValue, int iSize);

Writes a value to memory

return value
Returns 1 on success, 0 on failure

iAccessMethod
Defines the access method to be used. Currentbwiivlg values are defined:

0 — regular monitor access. If the CPU is runninig, stopped, memory
is read and CPU set running again

1 — real-time access. For the function to succeétthis access mode,
the debugger must support real-time access

strLocation

Expression evaluating to a memory location. Typycalname of a variable.

iValue
The value to be written
iSize

Number of bytes used in iValue to write (1-4)
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int APIWriteMemoryDump(int iAccessMode, int
iMemArea, int iAddress, int iSize, int iReserved);

Reads iSize bytes from the dump file and writesitlirdo memory.

return value

Returns 1 on success, 0 on failure

iAccessMode
Defines the access method to be used. Currentbwiivlg values are defined:

0 — regular monitor access. If the CPU is runninig, stopped, memory
is read and CPU set running again

1 — real-time access. For the function to succeétthis access mode,
the debugger must support real-time access

iMemArea

Specifies CPUs memory area - zero based index ofanearea as seen in the
Open Memory Window dialog.

iAddress
Address to write to

iSize
Number of bytes used in iValue to write (1-4)

iReserved

Reserved, must be zero
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int APIWriteTrace(string strFileName, int nFrom, in  t
nTo);

Outputs trace buffer to the file specified.

return value
Returns 1 on success, 0 on failure

strFileName
Specifies the filename of the trace buffer outjilet f

nFrom

Specifies the starting frame. Frame numbers aativelto trigger position.

nTo

Specifies the last frame.
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Examples for working with API functions

Example 1

For a particular test function the 7th bit of tlee@mulator is to be read.
Accumulator is bit addressable but how to do tlséa ISL APIs?

ANSWER

You can use APIReadMemory or AP|Evaluate insteadrebd only one bit use

the following syntax:

Read bit 7 from address 0x82
(:0x82>>6) & Ox1

Read bit 4 from R13 register
(@R13>>3) & 0x1

Example 2

We are using an Emulator and winIDEA and an HCO5PZ®. How can we
access and modify CPU registers?

ANSWER

The syntax to access SFRs is the same as in tloh watdow: To access
register XYZ, you must write @XYZ

The script provides following functions:

int APIEvaluatel(int nAccessMode, string
strExpression);

and
int APIModify(string strLValue, string strExpressio n);

SO write:
APIEvaluatel(0, "@XYZ"),

APIModify("@XYZ", "0");

Example 3
The APIDownloadFile is defined as:
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Int APIDownloadFile(int iFileIndex)

What does the file index exactly mean? | understhatit is some number
pertaining to the files listed for downloading battthey may be downloaded
independently. But in the download file list table such nhumber is mentioned.
If I assume the number according to the orderle§fithe download process fails
for second file onwards.

ANSWER

Index 0 in the API functions means first file iretibownload Files' menu.
Index 2 therefore means 3rd file in the 'Downlodds=menu.
function void main()

{
ifl(APIDownloadFile(2))

{

APIMessageBox("Code wasn't loaded succesfully");

}

else

{

APIMessageBox("Code was loaded succesfully");

}
APISteplinto(0,2);

}
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Example 4

The output is dumped to the target result file géMP1SetOutput. This result file
created using the APISetOutput is to be compardil tve reference file. But
once APISetOutput starts dumping the output tditbgeit does not stop and
sends subsequent messages also from the outputwisd the
APICompareFiles function is unable to open theltdde and the comparison
does not take place. Is there any method by whieleanm stop the APISetOutput
function before initiating the process of companmizo

ANSWER

You have to close the connection - output to file.

You can do this with APISetOutput with its parametFileName - if this
parameter is blank, output is not written to ag. fi

Example 5 — a full ISL example file

The example file below can be used for testing Bf functions.
declare
{

function void step();

function void stepl();

function void trace();

function void dI();

varint a;

var int b;

varint c;

}

function void main()
{
if(APIMessageBoxYesNo(" Do you want to test a POD in TARGET? "))

{

/IHASYSTSetClock(1,16000);
HASYSTSetMapping(0,0x0,0xFFFF,1);
HASYSTSetMapping(1,0x0,0xFFFF,0);
di);

APICopyMemory(0,0x0,0xFFFE,4,0x0);
HASYSTSetMapping(0,0x0,0xFFFF,0);
di);

}

else

HASYSTSetMapping(0,0x0,0xFFFF,1);
HASYSTSetMapping(1,0x0,0xFFFF,2);
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if(APIMessageBoxYesNo(" Do you want to te

)

HASYSTSetClock(1,24000);

}
}
dlg;

if(APIStepInto(1,1)==0)

{

return;

}

a=HASYSTSetAccessBP(0, "c");
if (a<0)

{

return;

}
APIRun();

APIWaitStatus(0);
HASYSTClearAccessBP(0, a);
APISetOutput(“trace.hys",0);

trace();

APISetOutput(“testl.hys",1);
b=APISetBreakpoint(0, "testFunction");

if (b<0)
{

return;

}

APIWaitStatus(0);
APIClearBreakpoint(0, b);
c=APISetBreakpoint(0, "_test");

if (c<0)
{
return;

}
APIRun();

APIWaitStatus(0);
APIModify("i","0");
APIModify("j","0";
APIModify("c","0");

step();

APIClearBreakpoint(0, c);
b=APISetBreakpoint(0, "_delay");

if (b<0)
{

return;

}
APIRun();

st 24MHz clock?
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APIWaitStatus(0);
APIModify("f,"0");
APIModify("st","0");

stepl();
APIClearBreakpoint(0, b);
a=HASYSTSetAccessBP(0, "c");
if (a<0)

{

return;

}
APIRun();
APIWaitStatus(0);
HASYSTClearAccessBP(0, a);
APIEvaluate("c");
APIEvaluate("f");
API|Evaluate("st");

APISetOutput("trcstop.hys",1);

APIBeep();
APIBeep();
}
function void step()
{
if(APISteplnto(1,1)==0)
{
return;
}
loop(10)
{
if(APIStepInto(1,1)==0)
{
return;
}
else
{
APIEvaluate("i");
APIEvaluate("j");
APIEvaluate("'n");
APIEvaluate("c");
}
}
loop(10)
{
if(APISteplnto(0,1)==0)
{
return;
}
else
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{
APIEvaluate("i");
APIEvaluate("j");
APIEvaluate("n");
APIEvaluate('c");
}

}

function void stepl()
{
loop(10)
{
if(APIStepinto(1,1)==0)
{
return;
}
else
{
APIEvaluate("c");
APIEvaluate("f");
APIEvaluate("st");
}
}
loop(10)
{
if(APIStepInto(0,1)==0)
{
return;
}
else
{
APIEvaluate('c");
APIEvaluate("f");
APIEvaluate("st");
}

function void trace()

{
HASYSTSetTraceOperation(0);
HASYSTSetTraceTrigger("test");
APIBeginTrace();
APIRun();
APIWaitStatus(5);
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APIWriteTrace(-20,500);

function void dI()
{
if (APIDownload()==0)
{
return;
}
}
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Frequently Asked Questions on API Functions

Q: How can | stop the code execution via the scARIEXit and return
terminate winIDEA and the script respectively.

A: Use the new APIStop function, introduced in viDBA 9.1. If you use an
older version, use APIStepInto(0, 1). It executsggle instruction step -
effectively stopping the CPU prior to that.

Q: | tried APIModifyl to change the register vallms it only works if the CPU
is not running.

A: That's how it's supposed to work. Makes no semsdifying a register while
the CPU is running.

Q: How can you dump a register value into a vaeabl

A: Use APIModify("variable name", "@register nameFpr example to store
the value of register RO to variable 'xyz' writd®Modify("xyz", "@R0").

See also "Expression Conventions" on page 169dipr ¢n legal expressions.

Q: How can | dump an address segment content inésiable? The
APIReadMemory only fetches the value to the outgatdow.

A: Use APIModify("variable name", ":address"). Fatample to load a byte
from address 0x1000 into variable 'xyz' write: ARIFy("xyz", ":0x1000").

See also "Expression Conventions" on page 169dipr ¢n legal expressions.

Q: When it says strExpression for APIEvaluate sewhere, what is this? Any
C expression or statement? What if | include a tanhl statement, the
function return is the satisfaction of the condiffdt seems it accepts any string
when only returning False for the erroneous ones.

A: See also help on legal expressions in winIDE#pM&ebug Session/Watch
window/Adding Watch expressions/Expression conwersti All C expressions
except for the '?' operator are supported. An esgioe like: '3*(2>=1)' yields 3
as the result.

Q: How the APIEvaluate could be used to read astegcontent, as expressed
by the example?

A: Append the @ sign before the name of the registan also be a SFR
register.

APIEvaluate("@DDRA";
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Customizing the Environment

Environment Options

The environment appearance is controlled in twébdi the Options dialog and
the Customize dialog, both available in the Tootsm

winIDEA Environment

Options Dialog, Environment page

Workspace file format

Defines the default file format used by winIDEA.i3lis either the legadyinary
format (.jrf and .qgrf extensions), or XML formaxij¢f / .xqrf) extensions. Note
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that winIDEA always saves in both file formats. 3betting affects only the
files shown when selecting a new workspace to open.

Auto save workspace when exiting winIDEA

When checked, the workspace is automatically seWéterwise you are
prompted whether you wish to save it or not.

Reload last workspace at startup

When checked, the last workspace that was open widBEA most recently
terminated is reloaded.

Auto save when running tools

When an external tool is ran, the files will beanatically saved if this option is
selected.

Save only editor documents on auto save

Only editor files will be saved automatically, ibe analyzer documents.

Create backup files

If this option is checked, winIDEA will create bagkfiles of every file saved.
Whenever a file is saved, winIDEA will also save thid file and add the
extension '.bak’ to it. For example, when savirgjrme', the old file will be
saved under the name 'main.c.bak'.

Reload externally modified files automatically

If a file is modified outside winIDEA (for example an other editor), it will be
reloaded automatically if the Automatically optisnchecked.

Disable breakpoints when reloaded

When a loaded file is reloaded, breakpoints arabdésl if this option is checked.

Start File/Open from workspace directory

If this option is checked, the File/Open will alvgastart up in the workspace
directory, otherwise the last location where fifieve been opened is used.

Use build manager

If this option is unchecked, the build manager wit be used. See "Build
Manager" on page 227 for more information.

Close progress window when finished
When checked, a progress window is closed whepriteess has finished.

Cache network files

If this option is checked accesses to files locatethe network are ‘cached, i.e.
a temporary copy of the accessed file is creatéddrTEMP directory.
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Checking this option improves performance on Nowmetworks. If you are
using TCP/IP or Microsoft's NetBEUI, clear thisiopt since the operating
system itself caches network accesses.
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CASE Tool Integration

winIDEA supports integration of different CASE teolThe CASE tools are
integrated by inserting the appropriate data ineTools/Options/CASE Tool
window.

CASE Tool setup window

CASE Tool

The CASE Tool to be integrated is defined heraolfCASE Tool should be
integrated, this setting should be set to “Noneheéw a tool is selected, its
properties can be selected using the “Settings. ttbhu

Settings
Invokes the settings regarding the selected CASHE. To

Run when winIDEA starts

Starts the CASE Tool when winIDEA starts. When WiBA exits, the CASE
Tool is closed as well.

Start now
Starts the CASE Tool.
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EasyCASE/EasyCode Integration

winIDEA provides an interface to the Easy Case/Eagge application.
Integration includes:

Source debugging/tracking in either winIDEA or EG8sE
Setting execution breakpoints in either winIDEAEaSyCASE.

Settings
First, the CASE Tool should be selected.

CASE Tool setup window

If EasyCase is used, the path to the EasyCASE &dgleus specified by
pressing the Settings button.

EasyCASE Settings page

The executable can be searched using the “...” buttbich opens a file
browser.
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If EasyCode is used, no additional settings areseaty, since all necesarry
information is automatically copied from the Easg€anstallation.
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Rhapsody in MicroC Integration
WinIDEA provides an interface to Rhapsody in Micrafplication.

The link between winIDEA and Rhapsody in MicroC lelea the graphical
representation of the various states of the apjicao be shown directly in
Rhapsody in MicroC. This animation takes placehmdraphical back animation
(GBA) server, a component of Rhapsody in MicroGh# application stops, the
GBA server also displays the current state, whigesggthe user quick feedback
where the application has stopped.

Settings
First, the CASE Tool should be selected.

CASE Tool setup window

By clicking Settings, the installation path to fReapsody dll is specified. The
installation path should be set to the location ngf@mc_communication_dll.dll
is located. If Rhapsody will be running on a remmtenputer, this dil must be
copied to the local computer (computer where winAO& running).

Doc-To-Help Standard Template Customizing the Environment - 339



Rhapsody in MicroC Settings page

The dIl can be searched using the “...” button, whipkns a file browser.

Host Name and Port ID

The Host Name can be the name of the remote of docaputer. Port ID should
be set to the same value as in the Rhapsody GB¥eSer

winIDEA communicates with Rhapsody in MicroC thrbutpe TCP/IP protocol
which must also be installed.

Set Default

If Rhapsody is installed on a local computer, the[3efault button can be
clicked and winIDEA will try to fill in all setting automatically.
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Use real-time access

When “Use real-time access” is checked winIDEA waitess target memory
when the program is running. Whenever possiblegictigs option.
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Keyboard Shortcuts

Despite being a graphical Windows application,rthture of work that you
perform inside winIDEA keeps your fingers on thethkeard, and reaching for
the mouse to perform frequent actions like stest@gyour time and health.

winIDEA therefore provides fully customizable kewnd shortcuts for all
commands available on the menu and toolbars. Yowoafigure these on the
Keyboard page of the Customize dialog.

Customize dialog, Keyboard shortcut configuration
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To configure a shortcut for a command:
Select the command category in the Categories list

In the Commands list select the command for whimi wish to
configure a shortcut

Select the 'Press new shortcut' field

Press the desired shortcut combination

Click the Assign button
You can reset the keyboard shortcuts by selectiagReset to..." button and
selecting the desired set.

Preset keyboard schemes

The reset keyboard dialog

winIDEA comes with three predefined sets of shddcu
iCE DOS version
Microsoft Developer Studio
Borland C++ IDE
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Window Colors

Colors and fonts can be configured individually ¥otually all winIDEA's
workspace visual elements in the Format page oDibttons dialog.

Options dialog, Format page

To configure appearance of a window:

In the Window list select the window for which ywish to configure
colors and font,

Select the font to be used and its size in the axnd

In the Item list select individual items and config text and
background color for each item.
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Isystem.connect

isystem.connect is a gateway protocol that alldvirsl tparty applications to
access some of winIDEA's functionallity, like acsieg memory, controling the
CPU etc.

Please note that when isystem.connect is enabiatD®A generates a small
amount of network traffic scanning the UDP discgveort and opens and
listens to the TCP connection ports. A warning frgoar firewall may be seen
regarding these actions.

If network access is not desired and the extendeddnality of isystem.connect
is not needed, please disable isystem.connect.

Options dialog, isystem.connect page

Enable isystem.connect

Check this option to allow third party applicatidnsaccess winlDEA via
isystem.connect.

TCP Connection Port Range

Specify on which TCP ports should winIDEA establisa isystem.connect
service. When winIDEA starts (or the isystem.comm@enabled), it will scan
these prots to find the first free port and stiatehing on it for incomming
connections.
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UDP Discovery port

This port is used for broadcast discoveries irgtidby the isystem.connect client
application. When the client requests connectionitdDEA, an UDP broadcast
on a UDP port is issued. All winIDEAs listening tivat port will respond and
the client can then choose to which instance itaahnect.

Limit number of clients

This option allows limitation of simultaneous isgst.connect connections to
one winIDEA instance.

Note: If you are unsure about TCP and UDP potirggt, contact your network
administrator.

Run External Client Diagnostics

winIDEA supports detailed isystem.connect diagrsstivhich should be
performed when an isystem.connect client applicaisdaving problems
connecting to winIDEA. Such problems are typicaiyused by:

- third party antivirus software blocking UDP/TCBr{s. winIDEA disables the
Windows firewall but is not aware of Norton, AvasiOD32, etc.

- different versions of winIDEA running (intalled DK, just not active at the
same time) simultaneously on the PC

The 'Run external diagnostic' button launches i@atiag.exe which is using
our standard isystem.connect utility classes toremate all running instances of
winIDEA and attempts to connect to each of them.

The above screenshot shows diagnostics when tierelift winlDEA build
instances are active.
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This sceenshot shows firewall blocking UDP discguaut a direct TCP connect
is still working.

This sceenshot was taken with two instances runmittg no UDP or TCP
blocking.

For more information on isystem.connect, pleaserrefa standalone document,
describing isystem.connect functions. For the tatésrmation, please contact
your local distributor.
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XCP Slave Plug-In

Introduction

A target under winIDEA control can be accessed Wi@tP over TCP or UDP.
winIDEA is shipped with a software plug-in that itaments XCP slave
functionality.
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Usage

The plug-in is shipped with winIDEA. It is by defagonfigured to be loaded
and started automatically with winIDEA. The defguibtocol is TCP and the
default port is 5555.

In order to access the XCP slave plug-in configaradpen the winIDEA
software plug-in dialog (winIDEA “Tools” menu, “Swfare plug-ins...” menu
item), select the XCP plug-in from the plug-in kstd click the
“Configuration...” button.

The following dialog shows:

You can change the protocol opening the drop-dastndvailable protocols are
TCP and UDP.

The port can be configured on this dialog. Typerdwired port name in the
“Port” edit control.

To apply the new settings press the “OK” buttoe, $kttings are applied, the
plug-in is restarted.

To discard the changes press the “Cancel” button.

For more information about winIDEA software plugsirefer to the related user
or development documentation.
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Configuring Vector CANape

Inside CANape go to open the “Tools” menu, selbet‘Driver
configuration...” menu item. The following dialog gdiays:

In the transport layer control group, in the inded drop-down list select TCP/IP
or UPD/IP depending on the settings you have chfierninlDEA’s XCP slave

plug-in.
If you press the “Interface” “Configuration” buttahe following dialog
displays:
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Here you can setup the port used and the hostnaetfeaaldress of the computer
running the winIDEA instance controlling the targeu want to calibrate.

You may experience problems when running the X@Resbn a different host
from CANape. To work around this issue make sueehibist name configuration
was loaded properly at every startup and test aétiares for connection. This
is a known CANape issue. For more information geamsult the CANape
support page or contact Vector.

Configuring other XCP masters

The XCP protocol implementation of the winIDEA XGRwve complies with the
XCP standard. Any XCP master should be able to conicate with the
winIDEA XCP slave plug-in. Make sure that the pagband port settings on
the master and the slave match. For informatiohaw to configure the
transport protocol on your XCP master consult yeqplication’s
documentation.
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Custom Tools

winIDEA allows integration of external third partyols, which can be ran from
the tools menu.

Tools are configured in the Tools and Local Toagegs of the Customize
dialog.

The Tools defined in the 'Tools' page are commaalteinlDEA workspaces,
whereas tools defined in the ‘'Local Tools' pageaaeglable only to the current
workspace.

Customize dialog, Tool configuration page

To add a new tool:
click the 'Add' button,
configure the text that should appear in the mésten{ text)
specify the path to the tool (executable)

configure any command line arguments that shoulpassed to the
tool when invoked (Arguments). You can use spdteaimacros when
the tool is to operate on a currently open soutee f

specify the initial directory for the tool.

Prompt for Arguments

When checked the 'Tool Arguments' dialog will opeior to every tool
invocation.
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Save documents before running tool

When checked all documents will be saved beforedbkis ran.

Tool Arguments

Tool Arguments dialog

This dialog opens upon invocation of a tool wittotpt for Arguments' option
selected.

The string that you specify here will be passethéotoll in the command line.
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Entering License Information

What is a License

Operating systems support and interoperability WH&SE tools can be licensed
for you using the Tools/Feature License menu option

How to Obtain a License

A license comes as an encrypted initializatiomgtrivhich you request from
your local distributor and, which he can send y@umail, e-mail, FAX or over
the phone.

Programming the License

The software licenses are programmed in the Toedd(Fe License dialog.

The Tools/Feature License menu

The current license status can be seen in theskciriormation pane.
The IDENT value is the identification code of yaaftware.

The four INIT fields are the place where you mugte the initialization string.
The INIT string is requested with pressing the sy INIT..." button.

When finished, select the Program button to liceheeEmulator with the new
license.

Computer based vs. User based

The licenses are normally computer based, this s#et the licensed tools will
be available to everyone that works on that conmrpwid no limitation; the
tools, on the other hand, will not work on a diéfiet computer.

The licenses can also be user based. This mearthehacensed tools are
available on every computer, where the user isdddg with the specified user
name.
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Request INIT

To request an INIT string, press the 'Request INIButton.

First step: Specify the License or Feature to be Enabled

License serial number request

The licensing wizard requires you to insert therise serial number. To obtain
the license serial number, contact your iSYSTENMritigtor first, you can
purchase a license from him and you will also nezai serial number.

There are two types of licenses: Standard and §siofeal. The Standard license
enables the usage of one software tool, while thé&eBsional license enables
you to use all tools from the selected family @aample, the professional
RTOS license will enable the usage of all operasiygfems; the professional
CASE license will enable all CASE Tools).

If you have purchased a standard license, young#ld to enter the tool you will
be using.

Once you have entered the serial number, predsekebutton.
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Second step: User Information

User information dialog

Now, please enter your user information. The infation is needed by
iISYSTEM to confirm your license. When you have eatkthe information,
please press the Next button.

Third step: Send the Initialization Request

The program will now show the system's IDENT thdt e sent to the
distributor. There are options, which define thedieg and receiving method for
the request.

'Send the request via e-mail' will generate an 8-massage with your default e-
mail handler and try to send it. If the mail hamd¢enot running, it will send the
message immediately after it is started. If theatgeneration is unsuccessful,
the program will issue a warning and ask you to uadlg send the request file to
iISYSTEM.

Send the Initialization Request dialog
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'‘Send the request through FAX' will generate a fikxtwhich you will be asked
to print out and fax to iISYSTEM.

If the option "The Initialization String should beturned via e-mail' is selected,

the initialization string will be returned to thengil address defined in the User
information dialog. If the information was not ergd, the e-mail based request
will be replied to.

If the option "The Initialization String should beturned by FAX' is selected, the
initialization string will be faxed to you to thex number, defined in the User
information dialog.

Entering the Initialization String

When you have received the initialization stringteg it in the Tools/Feature
License dialog. If you have received the initiafiaa string through e-mail, copy
the string to clipboard. In the License page, pteesPaste INIT button. With
this, the string will be automatically entered. Ngwess the Program button to
program the new license. Now, the requested fessane available immediately.
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Technical Support

winIDEA provides a packing utility, which puts tfiles of your choice into a
single file, which you can send to your techniegdort engineer.

Preparing Files for Technical Support

Select Support/Technical Support... command from+ak menu

Technical Support dialog

On selecting the OK button, the attached emulatdidagnosed. (Diagnostic
information is written to file 'CONFIG.TXT" in theorkspace directory.)

It is recommended that the support file is generatehe moment where the
error or incorrect behaviour is observed. winIDEA wack the current register
content and stack in the report file, making itieafr support personel to
reproduce the problem.

Note: make sure that hardware is properly configure

winIDEA can pack following files:

workspace configuration files. These are the waksfile (.JRF and
XJRF) and project configuration files (.QRF an@QRF). See
"Workspaces" on page 5.

download files. These are files specified in dovadldiles dialog for
debug and PROM systems. See "Download Files" oa Bag
These files should be sent when you experienceiguglyof problem
with the debugger.
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project source files. These are your .C and .Haofiles specified in

the project files dialog. See "Project Files" og@&35.

Send these files if there are problems with buddsource debugging
or the debugger problem can not be made visiblleowitsource files.

project output files. These are files located i ¢hirrent target's output

directory (see "Root Directory" on page 242).
Usually these files are not required. Since sentliegh usually

generates a very large file, send them only whgoested by support

engineer.

default Analyzer files. These are your .trd and flees (see "The

Trace" on page 40), that bear the same name agoitkspace file.

Note: winIDEA can only pack files that are locatedr bellow the workspace

directory. See "Path Specifications" on page 5.

winIDEA does not save the linker indirection filesany other files used by the

build indirectly. A workaround is to add these §ile the project. Their

extension will prevent them from being compiled{kd, but they will be seen in

the project window and will be included in the bagksupport file.

The resulting file is named 'SUPPORT.WSB' andasest in the workspace

directory.

The Support File can be sent via e-mail to suppersonel automatically. Please

specify your country, if it is listed in the meratherwise select ‘Other..." and

specify the e-mail address as provided to you bystipport personel.
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Appendix

Build Manager Temporary Build Files

Following files are generated by Build Manager lbefor during build process.

File name Description

___ STOUT.RDR contains captured output emitted dydiator to standard
output device

___FSOUT.RDR contains filtered output from translat

___ STERR.RDR contains captured output emitted dnystator to standard

error device

CMP.<ext> compiler options - when compiler camieve them from a
file. Extension of this file is equal to extensisupported by
compiler for these purposes.

__ CMP.BAT batch file used to run compiler or asslem

ASM.<ext> assembler options - when assemblerataieve them from
a file. Extension of this file is equal to extens&upported
by assembler for these purposes.

__ LNK.<ext> linker indirection file. Extension fis file is equal to
extension supported by linker for these purposes.
___ LNK.BAT batch file used to run.

Note: the files above are generated only when saces
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Menu Reference

File Menu

Contains source document management commands.

New

Creates a new unnamed document. The new documfetiyieditable. When
closing or saving unnamed documents, the saveadmydwvill prompt you for the
name of the file where the document should be saved

Open

Opens an existing file.

Close

Closes the active editor.

Save

Saves the contents of the active editor to its filthe editor contains a new
unnamed document, the Save As dialog will prompt fgw the name of the file
where the document should be saved.

Save As...

Opens the Save As dialog where you can enter time iwd the file where the
document should be saved.

Save All

Saves all editors, which have been modified.

Page Setup
Opens the Print Setup dialog, where page layatangigured.

Print

Opens the Print dialog, where the printer anddtsrggs are configured, and
printing can be started.
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Find in Files
Searches for a string occurrence across multigs. fi
See "Find in Files Utility" on page 38.

Workspace

Opens workspace management options:

New workspace...
Creates a new workspace.

See "Creating a New Workspace" on page 7.

Open Workspace...
Opens an existing workspace.
See "Opening an Existing Workspace" on page 5.

Save Workspace...
Saves the current workspace.
See "Saving Workspace" on page 7.

Available if a workspace is open.

Backup Workspace...
Saves a backup (.wsb) file of your workspace.
See "Backup a Workspace" on page 8.

Restore Workspace...
Restores the workspace from a backup (.wsb) file.

See "Restore a Workspace" on page 9.

Workspace Pick List
Opens the workspace selected from the pick list.

winIDEA maintains a list of four most recently usedrkspaces. These are
displayed on the File menu's pick list.

To open a workspace from the pick list

select the workspace file on the pick list.
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File Pick List

Opens the file selected from the pick list.

winIDEA maintains a list of four most recently usfdds. These are displayed
on the File menu's pick list.

To open a file from the pick list
select the file on the pick list.

Exit

Exists winIDEA.

Edit Menu

Contains source document management commands.
See "Document Management" on page 19.

Find...

Searches for text occurrence in the active editodaw.

See "Finding Text" on page 29.

Replace...
Replaces text in the active editor window.

See "Replacing Text" on page 29.

Find Next

Repeats the last find command.

Go To...

Lists the active editor window from a specifiedelin

Undo

Undoes the last editor modification.

Redo

Undoes the last Undo operation.
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Cut

Removes the currently selected text from the edviadow and puts it on the
clipboard.

See "Cutting Text to Clipboard" on page 30.

Copy

Copies the currently selected text to the clipboard

See "Copying Text to Clipboard" on page 30.

Paste
Inserts the text from the clipboard into the cutreditor window.

See "Pasting Text from Clipboard" on page 31.

Delete

Removes the currently selected text from the edviadow.

Select All

Selects the whole text of the edited file.

Toggle Bookmark

Toggles a bookmark on the edited line.

Next Bookmark

Jumps to the next bookmark.

Bookmarks...

Displays a list of all bookmarks in the currenttedivindow.

Options...
Opens the editor options dialog.
See "Configuring Editor Options" on page 35.

View Menu
Contains dockable windows management commands.

See "Window Management" on page 11.
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Preset Desktop

Contains commands, which set the desktop layoatpiedefined template.

Edit/Build
Sets the desktop layout to a predefined Edit/Bugitdplate.

Debug - High Level
Sets the desktop layout to a predefined high ldebLigging template.

Debug - Low Level
Sets the desktop layout to a predefined Low leebludiging template.

Full
Sets the desktop layout to a predefined full dgskeonplate.

Full Screen
Expands winIDEA through the full screen.

See "Full screen operation" on page 14.

Toolbars
Contains toolbar show/hide commands.

See "Toolbars" on page 14.

File
Shows or hides the File toolbar.

See "File Toolbar" on page 15.

View
Shows or hides the View toolbar.

See "View Toolbar" on page 16.

Project
Shows or hides the Project toolbar.

See "Project Toolbar" on page 17.

Debug
Shows or hides the Debug toolbar.
See "Debug Toolbar" on page 18.

Document Bar
Shows or hides the Document selector bar.

See "Document Selector Bar" on page 23.
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Project

Shows or hides the Project workspace window.

Output

Shows or hides the Output window.

See "Output Window" on page 261.

Watch

Shows or hides the Watch window.
See "Watch Window" on page 168.

Variables
Shows or hides the Variables window.

See "Variables Window" on page 173.

Special Function Registers
Shows or hides the SFR window.

See "Special Function Registers Window" on page 197

Custom SFR

Shows the custom SFR window.
See "Custom SFR Windows" on page 200.

New
Generates a new SFR window.

Custom SFR Pick List

Opens the custom SFR window selected from the |tk

The custom SFR windows you have generated ard listéhe pick list.
To open a custom SFR window from the pick list

select the custom SFR window from the pick list.
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Memory...
Opens a new memory window.
See "Opening a Memory Window" on page 162.

Disassembly
Shows or hides the Disassembly window.
See "Disassembly Window" on page 156.

Profiler
Shows or hides the Profiler window.

See "Profiler Window" on page 193.

Execution Coverage

Shows or hides the Execution Coverage window.

See ‘Error! Reference source not found’ on pageError! Bookmark not
defined.

Trace

Shows or hides the Trace window.

See "The Trace" on page 40.

Operating System
Shows or hides the Operating System window.
See "Operating System Support" on page 119.

Terminal
Shows or hides the Terminal window.

See "Terminal Window" on page 202.

Symbols...
Opens the browser dialog.
See "Symbol Browser" on page 98.
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Project Menu

Contains Build Manager commands.

Compile/Assemble

Compiles the file in the active editor.
See "Building a Single Project File" on page 263.

Link
Links the project.

Make

Builds all modified files and links the project.

See "Building All Modified Project Files" on pagé2

Rebuild

Builds all files and links the project.

See "Building All Project Files" on page 263.

Stop Build

Terminates the current Build Manager operation.

See "Breaking the Build" on page 263.

Source Control

Shows the Source Control options.
See "Workgroup Support" on page 264.

Settings...
Configures the Source Control.
See "Configuring the source control system" on p2tiye

Get Latest Version...
Gets the latest version of the file.

Check Out...
Checks out the file.
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Check In...
Checks in the file.

Undo Checkout...

Undoes the checkout (invalidates changes and eetethe file in source
control).

Add to Source Control...

Adds the file to source control.

Remove from Source Control...
Removes the file from source control.

Refresh Status

Refreshes the status of files under source control.

Project Files...

Opens the project files dialog where you can mafiiéggethat constitute a
project.

See "Project Files" on page 235.

Settings...
Opens the Project Settings dialog.
See "Compiler Tool-set Integration" on page 238.

Targets...
Opens the Targets dialog.
See "Targets" on page 231.

Update All Dependencies

Updates all project dependencies. The dependestag lised when a Make is
executed to determine which files need to be built.

Add to Templates...

Adds the current file to templates. Enables yobet@ble to open a file based on
the selected one.

Debug Menu

Contains debug system management commands.

Download
Initializes the hardware and loads download fieghe emulator.
See "Download Files" on page 81.
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Files for Download...
Opens a dialog where download files can be cordigur

See "Download Files" on page 81.

Verify Download

Verifies the download by comparing the downloadedecwith the core read
back from the debugger.

See "Verify Download" on page 94.

Show Load Map...

Displays the load map.
See "Load Map" on page 96.

Operating System
Opens the Operating System configuration dialog.

See "Operating System Support" on page 119.

Run
Sets the CPU running.
See "Run" on page 151.

Reset and Run

Resets the CPU and sets it in running.

Stop
Stops the CPU.
See "Stop" on page 151.

CPU Reset
Resets the CPU.
See "Reset" on page 151.

Step

Executes a single step.

Step...

When selected from the menu a dialog opens wheraudmber of steps to be
executed is configured.

When selected with a keyboard shortcut or toolhétoln, a single step is
executed.

See "Step" on page 152.

Step Over
Performs a single step inside current function.
See "Step Over" on page 152.
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Run Until

Runs until current caret position.

Run Until...

When selected from the menu a dialog opens wheradtress to run to can be

specified.

When selected with a keyboard shortcut or toolhétoln the CPU is set running

until it reaches the current caret position.

See "Run Until" on page 153.

Go-to Address...

When selected from the menu a dialog opens wheradtress to set the

program execution point to can be specified.

When selected with a keyboard shortcut or toolhaton the CPU's execution

point is preset to current position.

See "Go-to Address" on page 154.

Run until Return

Sets the CPU running until its execution reachesettit of the current function.

See "Run Until Return" on page 153.

Show Execution Point

Shows the current execution point.

Snapshot

Refreshes opened windows.

Modify Expression
Modifies an expression.

See "Modify Expression" on page 155.

Breakpoints...

Opens the breakpoint configuration dialog.

See "Breakpoints" on page 145.
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Hardware Breakpoints...
Opens the hardware breakpoint configuration dialog.
See "Hardware Breakpoints" on page 149.

Toggle Execution Breakpoint
Sets or clears an execution breakpoint on the cucaret position.
See "Setting Execution Breakpoints" on page 155.

Analyzer Tools
Opens the Analyzer Tools dialog.

See "Analyzer Tools" on page 176.

Start Profiler
Activates the Profiler module.

See "Profiler" on page 177.

Start Access Coverage
Activates the access coverage module.

See "Access Coverage" on page 191.

Start Execution Coverage

Activates the execution coverage module.

See Error! Reference source not found: on pageError! Bookmark not
defined.

Debug Options...

Opens the Debug Options dialog, where debug sysparation options are
configured.

See "Debug Options" on page 106.
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Tools Menu

Contains commands that control winIDEA environmamd custom tools.

Hardware Plug-In...
Selects the hardware plug-in.

See "Hardware Plug-In" on page 10.

Disconnect
Disconnects winIDEA from the Emulator.

Normally, winIDEA locks the Emulator for exclusiuse from the first
download and until the workplace closes. Is the BEtoushared and somebody
else would like to be using it, you can releas®yipressing the Disconnect
button, without having to close the workplace.

Options...
Opens the Options dialog.

Customize...

Opens the Customize dialog where keyboard shoremdsustom tools can be
configured.

See "Keyboard Shortcuts" on page 342 and "CustoofsTon page 352.

Feature License
Opens the dialog to license additional features.
See "Entering License Information" on page 354.

Run Script...

Runs a script program. See "Script Language" oe (233 .

Stop Script...
Stops the script program. See "Script Languageyage 277.

Custom Tool

For every configured custom tool a menu item isegated. By selecting them
the tools is run.

Window Menu

Contains window management commands.

Cascade
Cascades all open editors windows.
Tile

Tiles all open editor windows.
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Close All

Closes all open editor windows.

Windows

Displays a dialog where currently open editor windare listed.

Help Menu

Contains help commands.

winIDEA Contents
Opens winIDEA help file.

Technical Support

Opens a dialog where you can select the filesythatwish to pack and send to
your technical support engineer.

About

Displays winIDEA version and copyright information.

Hardware User's Guide

Opens the Hardware User's Guide.
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SLO Text Format Specification

This is a specification of a text type symbol tathlat can be read in by
winIDEA.

You can use an additional download file of SIT fatrto define custom symbols
that are otherwise not available in the main dowadlfiles, or you can write a
SIT format converter to load symbols from a fileaof unsupported type.

File Extension

The file must carry a ".SIT' extension.

File Header

The first line must contain the following stringatiow type recognition:
260691SLO

File Tags

MODULE tag

Defines a program module generated from a soulke@ifia precompiled object
module or library.

MODULE <module name> [,module source]
<module name> is a mandatory field, up to 8 charact

[module source] is an optional field specifying theth to the source
file from which the module was generated.

LINE tag

Defines a high level or assembler statement agsarcibetween a line in source
code of the preceding MODULE definition and a taigeation.

LINE <address>,<line> {,column {,last In. {,last

col.}}}

<address> is the address of the code associatedheitine symbol
<number> defines the position of the line in tharse file
{column} is optional, defining the column in whic¢he line starts
{last In.} is optional, defining the last line dfi¢ line symbol

{last col.} is optional, defining the last columfithe line symbol
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GLOBAL tag

Defines a global variable, defined in the precedt@DULE definition. If there
was no preceding MODULE definition it is associated predefined global
module with blank name.

GLOBAL <name>,<address> {,type}

<name> is hame of the variable
<address> is the address of the variable

{type} is optional, defining the type of variable

LABEL tag

Defines a code label (usually generated by assejndifined in the preceding
MODULE definition. If there was no preceding MODUIdgfinition it is
associated to a predefined global module with blzanke.

LABEL <name>,<address>
<name> is name of the label

<address> is address of the label

CONSTANT tag

Defines an association between a name and a \‘ghieally defined by an EQU
statement or a C const definition.

CONSTANT <name>,<value>
<name> is name of the constant

<value> is a decimal (if not explicitly specifieewith the 0x prefix)
value of the constant

FUNCTION tag

Defines a high level procedure or a nested blockun&tion will have a non-
blank name and is assumed to be defined in theegireg MODULE definition.

A nested block caries a blank name. Its scope itiefirdoes not necessary refer
to the preceding FUNCTION declaration, but is cilted from its address.
Blocks that can not be fitted in a function are altawed.

FUNCTION <name>,<address>,<exit address 1>,...<exit
address n>

<name> is name of the function. If blank, than thia block definition
<address> is the first address of the functionloc

<exit address 1>,..,<exit address n> are exit adgxefrom the
function/block. At least one exit (higher most) mhbs specified.
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LOCAL tag

Defines a local variable. It is assumed to be @efim the preceding
FUNCTION definition (true function or a block)

LOCAL <name>,<address> {,type}
<variable name> is name of the variable
<address> is address of the variable

{type} is optional, defining the type of variable

FORMULA tag

Defines a way to calculate a physical locationofrfula must be defined prior
to its usage in any address definition.

FORMULA <number>,<definition>

<number> is the index number of the formula by htowill be
referred to in address definitions (1-255)

<definition> is a string, defining the way a phydiaddress is
calculated. See CPU appendix for information onrgef formulas.

Address Specification

<address> of an object is a decimal value, or hesiathl if prefixed with a '0x’
prefix.

10 address 10 (0Ah)
0x10 address 16 (10h)

Optionally the address value can be preceded hyrdoar and a colon sign, thus
overriding the default physical linear address niragp

2:10 value 10 applied on formula 2.

If formula 2 was defined as '(SP+ADDRESS)' thenliespecifies a 10-byte
offset from the SP register.

Example:
FORMULA 1 (IO)(ADDRESS)
GLOBAL port 1:0x40
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Type Specification

<type> of a variable can be one of the types below

|type ype description
void void type
bit a single bit
s8 signed 8 bit entity (char)
u8 unsigned 8 bit entity (unsigned char)
s16 signed 16 bit entity (short)
ulé unsigned 16 bit entity (unsigned short)
s32 signed 32 bit entity (long)
u32 unsigned 32 bit entity (unsigned long)
f32 32 bit float number (float)
f64 64 bit float number (double)
f80 80 bit float number (long double)

Pointer Specification
A type can be prefixed by a 'p' thus specifyinganter to the type:

ps8 pointer to s8
*char

Size of a pointer can be specified by a decimat éijowing the 'p'. If no size
is specified a value 2 is assumed.

p2s8 2 byte pointer to s8
*char

The memory area to which the pointer is pointing loa specified by a decimal
number following the 'p<size>' where <size> is and&tory single digit pointer
size specifier. The number that follows speciftes index of a linear formula
that points to the memory area. If no number ix#iee the default formula
(ADDRESS) is assumed (CODE area on 8031 CPU family)

p24s8 2 byte pointer to s8, the object pointed to, is
accessed by 4-th formula

If the 4-th formula was defined (XDATA)(ADDRESShen this is a pointer to a
char variable located in XDATA memory area.

* xdata char

Array Specification

A type can be prefixed by an 'a’ followed by a nemithus specifying an array
of the type:

a40s8 array of 40 s8 elements
char[40]

alOpul6 array of 10 pointers to ul6 elements
unsigned int *[40]
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Examples

A SIT file can contain just simple user extensitmtghe symbol table, thus
defining additional symbols:

260691SLO
GLOBAL HeapOrigin,0x4000
LABEL start,0

The above file defines an untyped global symboéajperigin’, located on
address 4000h and program label 'start' on ad@ress

If you write your own translator from your linkeutput or listing file the SIT
file might look something like this:

260691SLO
FORMULA 1,(IX+ADDRESS)
MODULE STARTUP,CA\LUKNA\STARTUP.ASM
LABEL  start,0
GLOBAL  StackTop,0xFFFF
CONSTANT StackSize,0x1000
MODULE  MAIN,C:\LUKNA\MAIN.C
LINE 0x1000,10
LINE 0x1008,12
LINE 0x1010,13
LINE 0x103C,17
LINE 0x106A,18
LINE 0x1070,20
GLOBAL ¢,0x4000,s8
FUNCTION main,0x1000,0x1080
LOCAL i,1:-2,516
FUNCTION ,0x1010,0x106A
LOCAL i,1:-6,f32
If you decide to write your own translator, thighg order in which to do it:
write the 260691SLO header
write all required formulas
write global variables and labels that are notraefiin any of modules

write module by module with its lines, globals, é&band functions
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Accepted Formulas

The list below shows formulas that are accepted:

Formula string Description
(ADDRESS) default linear addressing mode
<register> variable stored in a CPyister.
Example: RO
(<register>+ADDRESS) offset from a CPU register.
Example: (SP+ADDRESS)
((<variable>)+ADDRESS) offset from a variable.
'<variable>' is a simple type variable.
Example: ((?C_XBP)+ADDRESS).

All above formulas can be preceded by a memory speaifier, thus defining
the CPU memory area. If none is specified the defmagram area is assumed.

(<memory area>)<formula>
Example:
(XDATA)(ADDRESS)

linear addressing in the XDATA area
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Color Syntax Files Definition

Special Keyword Definition

Keyword coloring has proven itself many times feweélopers, since
information is organised also in colors. The cofarsstandard keywords for
C/C++ can be specified in the Editor Options/Coltiedog. Also, special
keywords can be defined, for example special tyfsecten be defined as
keywords for both C/C++ files and Assembler filéke keywords are defined in
two special files called ‘C.CCS’ for C/C++ keywordsd ‘ASM.CCS'’ for
Assembler keywords. The coloring of keywords isred also in the Editor
Options/Colors dialog, under ‘C/CPP Custom’ and M\Eustom’,

respectivelly.

The ‘C.CCS’ and ‘ASM.CCS’ are expected by winIDE#AKe located in the
'CCS' subdirectory of winIDEA's installation direry.

C.CCS and ASM.CCS File Syntax

‘C.CCS’ and ‘ASM.CCS’ syntax is simple. Text of eydine in the file is
considered a keyword, and the file is a plain fibet

Example (c.ccs):
UINT

DWORD

BYTE

Example (asm.ccs)
SECTION

MODULE

DB

DS
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Assembler Color Syntax File Definition

This is a specification of the Assembler Color Syiile. Since there is no
syntax standard for assemblers, the syntax musbiiggured in a definition file
specified in the Edit/Options/Customize dialog ($&erther Customization” on
page 37).

The dialog will list all syntax definition files tated in the 'CCS' subdirectory of
winIDEA's installation directory.

CCS File Syntax
The definition file is a plain text file and mustve the extension .CCS'.

IDENTIFIER_CHAR_FIRST: <list of characters that can
start an identifier>

IDENTIFIER_CHAR: <list of characters that can be us edin
an identifier after the first character>

KEYWORDS:
<keyword 1>
<keyword 2>

<keyword N>
KEYWORDS1:

<keywordl 1>

<keyword1 2>

<keywordl N>

COMMENT_EOLN: <string that starts a comment valid u ntil
the end of the line>

COMMENT_OPEN: <string that starts a multi line comm ent>
COMMENT_CLOSE: <string that ends a multi line comme nt>
STRING_CHAR: <character that starts and ends a stri ng>
CHAR_CHAR: <character that starts a character defin ition>

CASE_SENSITIVE: yes | no <selects case sensitivity>

The order of tags in the definition file is not iorfant. If a certain tag is
ommited, the following default is assumed:

IDENTIFIER_CHAR_FIRST:
abcdefghijkimnopqgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXY Z_

IDENTIFIER_CHAR:
abcdefghijkimnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXY Z01
23456789_

No keywords, comments and strings are recognized.
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Example (Keil A51 assembiler):

IDENTIFIER_CHAR_FIRST:
abcdefghijkimnopqgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXY Z_?
$

IDENTIFIER_CHAR:
abcdefghijkimnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXY Z01
23456789_7

KEYWORDS:
ADC
ADD

XRL
KEYWORDSL1.:

BIT

CODE

SEGMENT
COMMENT_EOLN: ;
STRING_CHAR:'
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