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Introduction

This guide is divided into a number of sections:

Introduction
Covers installing CrossWorks on your machine and verifying that it operates correctly, followed by a brief
guide to the operation of the CrossStudio integrated development environment, debugger, and other
software supplied in the CrossWorks package.

CrossStudio Tutorial
Describes how to get started with CrossStudio and runs through all the steps from creating a project to
debugging it on hardware.

CrossStudio Reference
Contains information on how to use the CrossStudio development environment to manage your projects,
build, and debug your applications.

C Compiler Reference
Contains documentation for the C compiler, including syntax and usage details and a description of

extensions provided by CrossWorks.

Tasking Library Tutorial
Contains documentation on using the CrossWorks tasking library to write multi-threaded applications.

MSP430 Library Reference
Contains documentation for the functions that are specific to the MSP430.

Standard C Library Reference
Contains documentation for the functions in the standard C library supplied in the package.

Assembler Reference
Contains detailed documentation covering how to use the assembler, the assembler notation, an

instruction set reference, macros, and other assembler features and extensions.

Command Line Tools Reference
Contains detailed reference material about the CrossWorks command line tools.
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What is CrossWorks?

CrossWorks is a programming system which runs on Windows-based computers. Programs which are prepared
on these host machines using the tools in this package and are executed, not on the host, but on an MSP430

Ultra Low Power microcontroller.

C compiler

CrossWorks C is a faithful implementation of the ANSI and ISO standards for the programming language C. We

have added some extensions that enhance usability in a microcontroller environment. Because the

Assembler

MSP430 assembly language is largely compatible with the IAR assembler used in the KickStart package, which

enables existing IAR users to use CrossWorks without losing their existing software base.

And more...

As well as providing cross-compilation technology, CrossWorks provides a PC-based fully functional simulation
of the MSP430 core and hardware multiplier which, together with a windowing debugger, allows you to debug
your application quickly. A set of tools for generating output files in multiple formats and a facility for flashing

your applications onto the MSP430 provide the final stage of the software development lifecycle.
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What we don't tell you...

This documentation does not attempt to teach the C or assembly language programming; rather, you should
seek out one of the many introductory texts available. And similarly the documentation doesn’t cover the CPU

architecture or microcontroller application development in any great depth.

We also assume that you're fairly familiar with the operating system of the host computer being used.

C programming guides
Because the CrossWorks C compiler is a compiler for ANSI C, the following books are especially relevant:

» Kernighan, B.W. and Ritchie, D.M., The C Programming Language (2nd edition, 1988). Prentice-Hall,
Englewood Cliffs, NJ, USA. ISBN 0-13-110362-8.
The original C bible, updated to cover the essentials of ANCI C (1990 version).

» Harbison, S.P. and Steele, G.L., A C Reference Manual (second edition, 1987). Prentice-Hall, Englewood
Cliffs, NJ, USA. ISBN 0-13-109802-0.
A nice reference guide to C, including a useful amount of information on ANSI C. Written by Guy Steele, a

noted language expert.

ANSI C reference

* ISO/IEC 9899:1990, C Standard and ISO/IEC 9899:1999, C Standard. The standard is available from your
national standards body or directly from I1SO at www.iso.ch.
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Activating your product

Each copy of CrossWorks must be licensed and registered before it can be used. Each time you purchase a
CrossWorks license, you, as a single user, can use CrossWorks on the computers you need to develop and deploy
your application. This covers the usual scenario of using both a laptop and desktop and, optionally, a laboratory

computer.

Evaluating CrossWorks

If you are evaluating CrossWorks on your computer, you must activate it. To activate your software for

evaluation, follow these instructions:

* Install CrossWorks on your computer using the CrossWorks installer and accept the license agreement.

* Run the CrossStudio application.

* From the Tools menu, click License Manager.

* If you have a default mailer, click the By Mail button underneath the text "If you wish to evaluate
CrossWorks...".

* Using e-mail, send the registration key to the e-mail address license@rowley.co.uk.

* If you don't have a default mailer, click the Manually button underneath the text "If you wish to evaluate
CrossWorks...".

» CrossStudio copies a registration key onto the clipboard. Send the registration key to the e-mail address

license@rowley.co.uk.
By return you will receive an activation key. To activate CrossWorks for evaluation, do the following::

* Run the CrossStudio application.

* From the Tools menu, click License Manager.

* Click the Activate Product button.

* Typein or paste the returned activation key into the dialog and click OK.

If you need more time to evaluate CrossWorks, simply request a new evaluation key when the issued one expires

or is about to expire.

After purchasing CrossWorks

When you purchase CrossStudio, either directly from ourselves or through a distributor, you will be issued
a Product Key which uniquely identifies your purchase. To permanently activate your software, follow these

instructions:

* Install CrossWorks on your computer using the CrossWorks installer and accept the license agreement.
* Run the CrossStudio application.

» From the Tools menu, click License Manager.

* If you have a default mailer, click the By Mail button underneath the text "If you have a product key...".
 Using e-mail, send the registration key to the e-mail address license@rowley.co.uk.

* If you do have a default mailer, click the Manually button underneath the text "If you have a product

key...".
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» CrossStudio copies a registration key onto the clipboard. Send the registration key to the e-mail address

license@rowley.co.uk.
By return you will receive an activation key. To activate CrossWorks:

* Run the CrossStudio application.

* From the Tools menu, click License Manager.

* Click the Activate Product button.

* Typein or paste the returned activation key into the dialog and click OK.

As CrossWorks is licensed per developer, you can install the software on any computer that you use such as a
desktop, laptop, and laboratory computer, but on each of these you must go through activation using your

issued product key.
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Text conventions

Menus and user interface elements

When this document refers to any user interface element, it will do so in bold font. For instance, you will often
see reference to the Project Explorer, which is taken to mean the project explorer window. Similarly, you'll see
references to the Standard toolbar which is positioned at the top of the CrossStudio window, just below the

menu bar on Windows and Linux.

When you are directed to select an item from a menu in CrossStudio, we use the form menu-name > item-
name. For instance, File > Save means that you need to click the File menu in the menu bar and then select
the Save item. This form extends to items in sub-menus, so File > Open With > Binary Editor has the obvious

meaning.

Keyboard accelerators

Frequently-used commands are assigned keyboard accelerators to speed up common tasks. CrossStudio uses

standard Windows and Mac OS keyboard accelerators wherever possible.

Windows, Linux, and Solaris have three key modifiers which are Ctrl, Alt, and Shift. For instance, Ctrl+Alt+P
means that you should hold down the Ctrl and Alt buttons whilst pressing the P key; and Shift+F5 means that
you should hold down the Shift key whilst pressing F5.

Mac OS has four key modifiers which are ? (command), ? (option), ? (control), and ? (shift). Generally there is a
one-to-one correspondence between the Windows modifiers and the Mac OS modifiers: Ctrl is ?, Altis ?, and
Shift is ?. CrossStudio on Mac OS has its own set of unique key sequences using ? (control) that have no direct

Windows equivalent.

CrossStudio on Windows, Solaris, and Linux also uses key chords to expand the set of accelerators. Key chords
are key sequences composed of two or more key presses. For instance, the key chord Ctrl+T, D means that you
should type Ctrl+T followed by D; and Ctrl+K, Ctrl+Z means that you should type Ctrl+T followed by Ctrl+Z.
Mac OS does not support accelerator key chords.

Code examples and human interaction

Throughout the documentation, text printed in this typeface represents verbatim communication with the
computer: for example, pieces of C text, commands to the operating system, or responses from the computer.
In examples, text printed in this typeface is not to be used verbatim: it represents a class of items, one of which
should be used. For example, this is the format of one kind of compilation command:

hcl source-file
This means that the command consists of:

* The word hdl, typed exactly like that.

* A source-file: not the text source-file, but an item of the source-file class, for example ‘myprog.c'.
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Whenever commands to and responses from the computer are mixed in the same example, the commands (i.e.
the items which you enter) will be presentedi n t hi s t ypef ace.For example, here is a dialogue with the
computer using the format of the compilation command given above:

c:\crosswor ks\ exanpl es>hcl -v nyprog.c

CrossWor ks MsSP430 Conpil er Driver Rel ease 1.0.0
Copyright (c) 1997-2004 Row ey Associ ates Ltd.

The user types the text hcl -v myprog.c, and then presses the enter key (which is assumed and is not shown); the
computer responds with the rest.
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Standard syntactic metalanguage

In a formal description of a computer language, it is often convenient to use a more precise language than
English. This language-description language is referred to as a metalanguage. The metalanguage which will be
used to describe the C language is that specified by British Standard 6154. A tutorial introduction to the standard
syntactic metalanguage is available from the National Physical Laboratory.

The BS6154 standard syntactic metalanguage is similar in concept to many other metalanguages, particularly
those of the well-known Backus-Naur family. It therefore suffices to give a very brief informal description here of

the main points of BS6154; for more detail, the standard itself should be consulted.

* Terminal strings of the language—those built up by rules of the language—are enclosed in quotation
marks.

» Non-terminal phrases are identified by names, which may consist of several words.

* When numbers are used in the text they will usually be decimal. When we wish to make clear the base
of a number, the base is used as a subscript, for example 15g is the number 15 in base eight and 13 in
decimal, 2Fq¢ is the number 2F in hexadecimal and 47 in decimal.

» A sequence of items may be built up by connecting the components with commas.

* Alternatives are separated by vertical bars (‘|).

» Optional sequences are enclosed in square brackets ('[' and 7).

* Sequences which may be repeated zero or more times are enclosed in braces ({" and '}).

» Each phrase definition is built up using an equals sign to separate the two sides, and a semicolon to

terminate the right hand side.
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Requesting support and reporting problems

With software as complex as CrossWorks, it's it's almost inevitable that you'll need assistance at some point. Here

are some pointers on what to do when you think you've found a problem.

Requesting help

If you need some help working with CrossWorks, please contact our support department by e-mail,
support@rowley.co.uk.

Reporting a bug

Should you have a problem with this product which you consider a bug, please report it by e-mail to our support

department, bugs@rowley.co.uk.

Support and suggestions

If you have any comments or suggestions regarding the software or documentation, please send these in an e-
mail to support@rowley.co.uk or in writing to:

CrossWorks Customer Support
Rowley Associates Limited
Suite 4B/4C Drake House
Drake Lane

Dursley

Gloucestershire GL11 4HS
UNITED KINGDOM

Tel: +44 1453 549536

Fax: +44 1453 544068
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CrossStudio Tutorial

In this tutorial we will take you through activating your copy of CrossWorks, installing support packages and
creating, compiling, and debugging a simple application using the built-in simulator.

In this section

Activating CrossWorks
Describes how to activate your copy of CrossWorks by obtaining and installing an evaluation license key.

Managing support packages
Describes how to download, install and view CPU and board support packages.

Creating a project
Describes how to start a project, select your target processor, and other common options.

Managing files in a project
Describes how to add existing and new files to a project and how to remove items from a project.

Setting project options
Describes how to set options on project items and how project option inheritance works.

Building projects
Describes how to build the project, correct compilation and linkage errors, and find out how big your

applications are.

Exploring projects
Describes how to use the Project Explorer and Symbol Browser to find out how much memory your project

takes and navigate around the files that make up the project.

Using the debugger
Describes the debugger and how to find and fix problems at a high level when executing your application.

Low-level debugging
Describes how to use debugger features to debug your program at the machine level by watching registers

and tracing instructions.

Debugging externally built applications
Describes how to use the debugger to debug externally built applications.
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Activating CrossWorks

Each copy of CrossWorks must be registered and activated before it will build projects or download and debug
applications. In this tutorial we are going to use CrossStudio's license manager window to request an evaluation

activation key and then activate CrossWorks using it.

Ifyou have already activated your copy of CrossWorks then you can skip this page and move on to the next section.

s

# License Manager @

Manage your product licenses and activations

Installed licenses: If you wish to evaluate CrossWorks,
Product License Status request an activation key:
[Using Clipbnard] [ By Mail ]

If you have a product key, request
an activation key:

[UsingCIipbnard][ By Mail ]

When you have an activation key:

[ Activate Product ]

When you're done with a license:

[ Remove License ]

Requesting an evaluation activation key (with default e-mail client)
To receive an evaluation activation key good for 30 days:

* Open the license manager by selecting the Tools > License Manager menu option.
* Click the By Mail button underneath the text "If you wish to evaluate CrossWorks...".

* Send the e-mail containing the registration key to the e-mail address license@rowley.co.uk.
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Requesting an evaluation activation key (without default e-mail client)
To receive an evaluation activation key good for 30 days:

* Open the license manager by selecting the Tools > License Manager menu option.

* Click the Using Clipboard button underneath the text "If you wish to evaluate CrossWorks...", this will
make CrossWorks copy the registration key into the clipboard.

» Compose a new e-mail addressed to license@rowley.co.uk.

* Paste the registration key into the body of the e-mail.

¢ Send the e-mail.

When we receive your registration key we will send an activation key back to the e-mail's reply address. You use

the activation key to unlock and activate CrossWorks.

Activating CrossWorks
When you receive your activation key from us, you can activate CrossWorks as follows:

* Open the license manager by selecting the Tools > License Manager menu option.

* Click the Activate Product button.

* Enter the activation key you have received from us.

* Click OK.

* The new activation should now be visible in the Evaluation Licenses folder along with the expiry date,

click Close to close the license manager window.

Please note that if you request an activation key outside office hours, there maybe a delay processing the registration.
If this is the case, you can continue the tutorial until you reach the Building projects section when you will need to

have CrossWorks activated in order to build.
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Managing support packages

Before a project can be created, a CPU or board support package suitable for the device you are targeting must
be installed. A support package is a single compressed file that can contain project templates, system files,
example projects and documentation for a particular target.

In this tutorial we are going to use CrossStudio's package manager window to download, install and use the
Texas Instruments MSP430 CPU Support Package.

Ifyou have already installed this support package then you can skip this page and move on to the next section.
Downloading and installing a support package
To download and install a support package:

* Click Tools > Package Manager to view the current set of support packages available.

* Select the Texas Instruments MSP430 CPU Support Package entry.

# Package Manager -8 |==al
Select Packages
Search Packages -
Title Type Status Action -
" e e}
MSP430F21x2 Code Examples CPU Support Package Mot Installed Mo Adtion
MSP430F22x2, MSP430F22%4 Code Examples CPU Support Package Mot Installed Mo Adtion
MSP430F23x, MSP430F24x(1), MSP430F2410 Code Examples CPU Support Package Mot Installed Mo Action
MSP430F241x, MSP430F2601x Code Examples CPU Support Package Mot Installed Mo Action
MSP430F4.2:0, MSP430FG42x0 Code Examples CPU Support Package Mot Installed Mo Action
IMSP430F43x, MSP430F44x Code Examples CPU Support Package Mot Installed Mo Action
MSP430F4733, MSP430F47x4 Code Examples CPU Support Package Mot Installed Mo Action
MSP430F543x, M5P430F541x Code Examples CPU Support Package Mot Installed Mo Action =
MSP430FG43x Code Examples CPU Support Package Mot Installed Mo Adtion
MSP430FG461x Code Examples CPU Support Package Mot Installed Mo Action
MSP430:11x1 MSP430F21x1 Code Examples CPU Support Package Mot Installed Mo Action
MSP430x1 3%, MSP430F14x, MSP430FL 5%, MSP430F16x Code Examples CPU Support Package Mot Installed Mo Action
M5P430x23x0 Code Examples CPU Support Package Mot Installed Mo Action
MSP430x41x, MSP430F42x, MSP430F42xA Code Examples CPU Support Package Mot Installed Mo Action | |
Texas Instruments MSP430 CPU Support Package CPU Support Package Mot Installed Mo Adtion =
Package Information —
Description This package contains project templates and system files for the Texas Instruments MSP430.
Latest Version 11
Author Rowley Associates Ltd
Package Version History
11
Move project templates into package.
1.0
Initial Release. =

* Right click on the entry and select Install Selected Packages.
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M5P430x41x, MSPA30F42x, MS5SP430F42xA Code Examples CPU Support Package Mot Installed Mo Action
Texas Instruments M5P430 CPU Support Package CPU Support Package  MotInstalled Mo Acion
Install Selected Packages
Package Information Select All Packages
Description This Refresh Package List and system files for the Texas Instruments M5P430.
Latest Version 11
Author Row Manual Install

* Click Next and you will be presented with a list of actions that the package manager is going to carry out.
* Click Next to download and install the support package.

Viewing installed support packages

To view the installed support packages:

* Click Tools > Show Installed Packages to list the support packages you have installed on your system.
You should see the Texas Instruments MSP430 CPU Support Package we've just installed listed.

* Click Texas Instruments MSP430 CPU Support Package to see the support package page. This page will
provide more information on the support package and any links to documentation, example projects and
system files included in the package.
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Creating a project
To start developing an application, you create a new project. To create a new project, do the following:

* From the File menu, click New then New Project...

The New Project dialog appears. This dialog displays the set of project types and project templates.

i

# Mew Project [T | [z

Select new project template

Categories: Project Templates:
* Standard . . &~

Combining Project * (Standard Projects) Rowley Associates

Executable . . .

Externally Built Execut @ A CrossWorks Tasking Library Project.

Library

Object file A C executable.

Staging Project

@ An assembly code executable.
-

Hame: |Tutcuria| |

Location: | ChCrossWaorks Projectsi\Tutorial |

We'll create a project to develop our application in C:

* Select the Standard > Executable project type in the Categories pane.

* Select the A C Executable icon in the Project Templates pane which selects the type of project to add.

» Type Tut ori al inthe Name edit box, which names the project.

* You can use the Location edit box or the Browse button to locate where you want the project to be
created.

* Click Next.

Once created, the project setup wizard prompts you to set some common options for the project.
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CrossStudio Tutorial

i

# New Project

@ Choose common project settings

* Printf/Scanf Options
Printf Floating Point Supported Mo

Printf Integer Support int
Printf Width/Precision Supported  Yes
Scanf Classes Supported Mo
Scanf Floating Point Supported Mo
Scanf Integer Support int

Properties:
Property Setting
* Code Generation Options
Target Processor MSP430F149 =
Treat 'double’ as float’ Yes
* Linker Options
Additional Cutput Format Mone

Target Processor

Select a set of target options

Here you can customise the project by altering a number of common project properties such as an additional

file format to be output when the application is linked and what library support to include if you use printf and

scanf. You can change these settings after the project is created using the Project Explorer.

Clicking Next displays the files that will be added to the project.
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i

# New Project [~ 7| (3]

@ Select files to add to project

Files:
File name Path
O Links to system files
crtd.asm S(studioDirpsrovertd.asm
O Project files
main.c ChCrossWaorks Projects\Tutorialmain.c

The Links to system files group shows the links that will be created in the project to CrossStudio system files. As
these files are links they will, by default, be shared with other projects so modifying one will effect all projects
containing similar links. To prevent accidental modification, these files are created as read-only. Should you
wish to modify a shared file without effecting other projects you can do so by importing them into the project
first. Importing a shared file will be demonstrated later in this tutorial. Project links are fully explained in Project
management.

The Project files group shows the files that will be copied into the project. As these files are copied to the project
directory they can be modified without effecting any other project.

If you uncheck an item, that file is not linked to or created in the project. We will leave all items checked for the
moment.

Clicking Next displays the configurations that will be added to the project.
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i

# New Project [~ 7| (3]

@ Select configurations to add to project

Configurations:
MSP430 Debug
MSP430 Release

Here you can specify the default configurations that will be added to the project. See Project management for

more information on project configurations.
Complete the project creation by clicking Finish.

The Project Explorer shows the overall structure of your project. To see the project explorer, do one of the

following:

* From the View menu, click Project Explorer.
—or—

* Type Ctrl+Alt+P.
—or—

* Right click the tool bar area.
* From the popup menu, select Project Explorer.

This is what our project looks like in the Project Explorer:
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Project Explorer 0| x
¥4 MSP430 Debug -3 @& v
Project ltems C_ode Data

71 Solution Tutorial’
E_] Solution Properties
=[] Project Tutorial
E_] Project Properties
= a Source Files
Q main.c
= £ System Files
ﬁ crid.asm

You'll notice that the project name is shown in bold which indicates that it is the active project (and in our case,
the only project). If you have more than one project then you can set the active project using the dropdown box
on the build tool bar or the context menu of the project explorer.

The files are arranged into two groups:

* Source Files contains the main source files for your application which will typically be header files, C files,
and assembly code files. You may want to add files with other extensions or documentation files in HTML
format, for instance.

» System Files contains links to source files that are not part of the project, yet are required when the
project is built and run. In this case, the system files are cr t 0. asmwhich is the C runtime startup written
in assembly code. Files which are stored outside of the project’s home directory are shown by a small
purple shortcut indicator at the bottom left of the icon, as above.
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These folders have nothing to do with directories on disk, they are simply a means to group related files together
in the project explorer. You can create new folders and specify filters based on the file extension so that when

you add a new file to the project it will be placed in the folder whose filter matches the file extension.
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Managing files in a project

We'll now set up the project with some files that demonstrate features of the CrossStudio IDE. For this, we will

add one pre-prepared and one new file to the project.

Adding an existing file to a project

We will add one of the tutorial files to the project. To add an existing file to the project, do the following:
* From the File menu, click Add Existing File.

—or—
* Type Ctrl+D.

—or—

* In the Project Explorer, right click the Tutorial project node.

 Select Add Existing File from the context menu.

When you've done this, CrossStudio displays a standard file locator dialog. Navigate to the CrossStudio

installation directory, then to the t ut or i al folder, select thef act . c file.
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P

¥ Add Existing Items [&=]

@Dvl & tutorial - | 4 | | Search o |

‘ Organize ~ G- Views ~ B New Folder

Mame Date modif... Type Size

&, fact.c = main.c

L File C File
116 bytes 220 bytes

File name: fact.c - [CSnurce Files (*.c) T]

(oo 1Y) [ Comes

Now click Open to add the file to the project. The Project Explorer will show f act . ¢ with a shortcut arrow
because the file is not in the project's home directory. Rather than edit the file in the tutorial directory, we'll take
a copy of it and put it into the project home directory:

* In the Project Explorer, right click the f act . ¢ node.
* From the popup menu, click Import.

The shortcut arrow disappears from the f act . ¢ node which indicates that the file is now in our project home
directory.

We can open a file for editing by double clicking the node in the Project Explorer. Double clicking f act . ¢
brings it into the code editor:
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;‘r Erowser J]'r fact.c Y
= ChProjectshTutorialfact.c

1 f/ crossworks Tutorial

int fact{int n)
{

if (n <=
return

else
return facti{n-1} * n;

e b

= et

Removing a file from a project

We don't need the mai n. c file that the new project wizard added to the project, so we will remove it. Click

mai n. c in the Project Explorer and do one of the following:
* On the Project Explorer tool bar, click the Delete tool button
—or—
* From the Edit menu, click Delete.
—or—
* Type Del.
Alternatively, to remove mai n. ¢ from the project using a context menu, do the following:

* In the Project Explorer, right click mai n. c.

* From the context menu, click Remove.

Adding a new file to a project

Our project isn't complete as f act . ¢ is only part of an application. We'll add a new C file to the project which

will contain the main() function. To add a new file to the project, do the following:
* From the Project menu, click Add New File.

* On the Project Explorer tool bar, click the Add New File tool button.
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* In the Project Explorer, right click the Tut ori al node.

* From the context menu, click Add New File.
—or—

* Type Ctrl+N.
The New File dialog appears.

* Ensure that the C File (.c) icon is selected.
* In the Name edit box, type mai n.

The dialog box will now look like this:

# New File =]
Categories: Templates:
i1 Assembly
() Miscellaneous C++ File Header File
l.cpp] [-h]

| Creates a C source file,

{~ Create a new file not linked to a project ¢ Add a new file to the current project

MName: |main |

Location: | Ch\CrossWorks Projects\Tutorial |

Click OK to add the new file. Because main.c already exists on disk, you will be asked whether you wish to

overwrite the file:
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# Warning @

'

Do you want to overwrite "ChCrossWorks ProjectshTutorialvmain.c™?

'j The file "ChCrossWorks Projects\Tutorialhmain.c” already exists.
L

Yes | | Mo

Click Yes to overwrite the file and continue with the tutorial.

CrossStudio opens an editor with the new file ready for editing. Rather than type in the program from scratch,

we'll add it from a file stored on disk:

* From the Edit menu, click Insert File or type Ctrl+K, Ctrl+l.
 Using the file browser, navigate to thet ut ori al directory.
* Select the mai n. c file.

* Click OK.

Your mai n. ¢ file should now look like this:
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/ Dashboard }/fa::t.c }‘/ mair.c

8 = C\CrossWorks Projects\Tutorial\main.c
S/ crosshiorks Tutoriol

#include <cross_studio lo.hs

#ifndef DEFIME_ME
#error DEFINE_ME undefined
#endif

volid factorial{int};
18

int main{woid)

{
int i;
for (1 =2; 1 < 18; ++1)

debug_printf{"Factorial of %4 is Zdwn", i, factorial{i}}

return 2;

i
18 |

Next, we'll set up some project options.
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Setting project options

You have now created a simple project, and in this section we will set some options for the project.

You can set project options on any node of the solution. That is, you can set options on a solution-wide basis,
on a project-wide basis, on a project group basis, or on an individual file basis. For instance, options that you set
on a solution are inherited by all projects in that solution, by all groups in each of those projects, and then by

all files in each of those groups. If you set an option further down in the hierarchy, that setting will be inherited
by nodes that are children of (or grandchildren of) that node. The way that options are inherited provides a very

powerful way to customize and manage your projects.

Adding a C preprocessor definition

In this instance, we will define a C preprocessor definition that will apply to the Tutorial project, this means that
every file in the Tutorial project will inherit the definition. If however we were to add any further projects to the
solution they would not inherit the definition, if we wanted to do that we would set the property on the solution

node rather than the project node. To set a C preprocessor definition on the project node:

* Right click the Tutorial project in the Project Explorer and select Properties from the menu—the Project
Options dialog appears.
* Click the Configuration dropdown and change to the Common configuration.

* Click the Preprocessor Options > Preprocessor Definitions property and add the definition DEFINE_ME.

The dialog box will now look like this:

# Project Manager o=
View: |Properties Properties: [All Grouping: | Categorize Configuration: E-:S Commaon
Projects: Settings:
Solution ‘Tutorial’ Property Setting Inherited From In Configuration -
- 7] Project ‘Tutorial’
— a Source Files * Preprocessor Options
facF.c Ignore Includes No .
=] main.c Preprocessor Definitions DEFINE_ME =+ 7] Project Tutorial’ $.1 Common
+ D System Files Preprocessor Undefinitions

System Include Directories
Undefine All Preprocessor Definitions Mo
User Include Directories

* Printf/Scanf Options
Printf Floating Point Supported Mo |%|
Printf Integer Support int
Printf Width/Precision Supported Yes
Scanf Classes Supported Mo
Secanf Floating Point Supported Mo
Scanf Integer Support int -

Notice that when you change between Debug and Release configurations, the code generation options
change. This dialog shows which options are used when building a project (or anything in a project) in a given

configuration. Because we have set the definition in the Common configuration, both Debug and Release
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configurations will use this setting. We could, however, set the definition to be different in Debug and Release
configurations if we wanted to pass different definitions into debug and release builds.

Now click OK to accept the changes made to the project.

Using the Properties Window

If you click on the project node, the Properties Window will show the properties of the project—these have all
been inherited from the solution. If you modify a property when the project node is selected then you'll find that
its value is highlighted because you have overridden the property value that was inherited from the solution.
You can restore the inherited value of a property by right clicking the property and selecting Use Inherited
Value from the menu.

Next, we'll build the project.
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Building projects

Now that the project is created and set up, it's time to build it. Unfortunately, there are some deliberate errors in

the program which we need to correct.

Setting the build configuration

The first thing to do is set the active build configuration you want to use. To set the active build configuration,

do the following:
» From the Build menu, click Set Active Build Configuration and select MSP430 Debug.

This signifies that we are going to use a build configuration that generates code with debug information and no
optimisation so that it can be debugged. If we wanted to produce production code with no debug information
and optimisation enabled we could use the MSP430 Release configuration however as we are going to use the
debugger we shall stick with the MSP430 Debug configuration.

Building the project
To build the project, do the following:
* From the Build menu, click Build Tutorial.
—or—
¢ On the Build tool bar, click the Build Active Project tool button.
—or—
* TypeF7.
Alternatively, to build the Tutorial project using a context menu, do the following:

* In the Project Explorer, right click the Tutorial project node.
* Select Build from the context menu.

CrossStudio starts compiling the project files but finishes after detecting an error. The Output Window shows the
Build Log which contains the errors found in the project:
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Cutput

Show: |Transcript - T,,.. 'T* Tasks -

| Building "Tutorial”
Completed (with errors)

= @ Compiling main.c — 2 errors
e 'void' is illegal as argument 3 to debug

- found ‘return’, expecting '

@ Build failed

Completed

Correcting compilation and linkage errors

The file mai n. ¢ contains two errors. After compilation, CrossStudio moves the cursor to the line containing the
first reported error and displays the error message (You can change this behaviour by modifying the Text Editor

> Editing Options > Enable Popup Diagnostics environment option using the Environment Options dialog).

int main{void)

{
i_"t E ﬂ type woid' is illegal as argument 3 to debug_printf | ¥
or s
15 Ijebug;_pr‘in't-F("Fan:'t:rial of %d is Zdwn", i, factorial{i})
return 2;
X

To correct the error, change the return type of f act ori al fromvoi dtoi nt inits prototype.

To move the cursor to the line containing the next error, type F4 or from the Search menu, click Next Location.
The cursor is now positioned at the debug_printf statement which is missing a terminating semicolon—add the
semicolon to the end of the line. Using F4 again indicates that we have corrected all errors:

Pressing F4 again wraps around and moves the cursor to the first error, and you can use Shift+F4 or Previous
Location in the Search menu to move back through errors. Now that the errors are corrected, build the project
again by pressing F7. The build log still shows that we have a problem.
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Cutput

Show: |Transcript | Y T [Tasks -

~# Building "Tutorial”
Completed (with errors)
Compiling main.c
Compiling fadct.c
Assembling crid.asm
Linking Tutorial.hzx — 1 error

2200

undefined symbol * factorial’

@ Build failed

Completed

The remaining error is a linkage error. Double click on f act . ¢ in the Project Explorer to open it for editing
and change the two occurrences of f act tof act ori al . Rebuild the project—this time, the project compiles
correctly:

@ Build complete
Completed

RAM FLASH Summary

‘ 4 RAM 3%
292 FLASH  28%

A summary of the memory used by the project is displayed at the end of the build log. The results for you
application may not match these, so don't worry if they don't.

In the next sections we'll explore the characteristics of the built project.
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Exploring projects

Now that the project has no errors and builds correctly, we can turn our attention to uncovering exactly how our
application fits in memory and how to navigate around it.

Using Project Explorer features

The Project Explorer is the central focus for arranging your source code into projects, and it's a good place to
show ancillary information gathered when CrossStudio builds your applications. This section will cover the

features that the Project Explorer offers to give you an overview of your project.

Project code and data sizes

Developers are always interested in how much memory their applications take up, and with small embedded
microcontrollers this is especially true. The Project Explorer can display the code and data sizes for each project
and individual source file that is successfully compiled. To do this, click the Options dropdown on the Project

Explorer tool bar and make sure that Statistics Display is checked.
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Project Explorer IEI =
::5 Debug ~|| [ 3 @
Project Items \w | statistics Display

Solution ‘Tutorial
E_;l Solution Properties
= [7] Project Tutorial

Fead-Only Data In Code
Show Statistics Rounded

E_;l Project Properties Dependencies Off

= {4 Source Files v Dependencies Under Node
'E':j fact.c Dependencies In Folder
Q main.c

(L] System Files Properties Off

Properties Under Mode

v | Properties In Folder

Lse Common Properties Folder

v | Show Cutput Files

Show Source Control Status

v | Synchronize Explorer With Editor

Once checked, the Project Explorer displays two additional columns, Code and Data.
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Project ltems Code Data
Solution 'Tutorial
+ E_;l Solution Properties
- [T] Project Tutorial’ 2,143 28
+ E_;l Project Properties
- 'a Source Files
¥ & fact.c 80
¥ ] main.c 100 24
# [ System Files

The Code column displays the total code space required for the project and the Data column displays the
total data space required. The code and data sizes for each C and assembly source file are estimates, but good
estimates nontheless. Because the linker removes any unreferenced code and data and performs a number of
optimizations, the sizes for the linked project may not be the sum of the sizes of each individual file. The code
and data sizes for the project, however, are accurate. As before, your numbers may not match these exactly.

Dependencies

The Project Explorer is very versatile: not only can you display the code and data sizes for each element of a
project and the project as a whole, you can also configure the Project Explorer to show the dependencies for a
file. As part of the compilation process, CrossStudio finds and records the relationships between files—that is, it
finds which files are dependent upon other files. CrossStudio uses these relationships when it comes to build the

project again so that it does the minimum amount of work to bring the project up to date.

To show the dependencies for a project, click the Options button on the Project Explorer tool bar once again
and ensure that either Dependencies Under Node or Dependencies In Folder are checked in the menu. Once
checked, dependent files are shown as sub-nodes of the file which depends upon them.
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Project ltems

& Solution Tutorial

+ E_;l Solution Properties

- [T] Project Tutorial
+ E_] Project Properties
- 'E Source Files

- Q fact.c

El Dependencies
= Q main.c
= g Dependencies
@ __crossworks.h
@ cross_studio_ioh
# [ System Files

In this case, mai n. ¢ is dependent upon cr 0ss_st udi 0_i 0. h because it it includes it with a #include
directive. Itis also dependenton __cr osswor ks. h because thatis included by cr oss_st udi o_i 0. h.You
can open the files in an editor by double clicking on them, so having dependencies turned on is an effective way

of navigating to and summarising the files that a source file includes.

Output files

Another useful piece of information is knowing the output files when compiling and linking the application,
CrossStudio can display this information too. To turn on output file display, click the Options button on the
Project Explorer tool bar and ensure that Show Output Files is checked in the menu. Once checked, output files

are shown in an Output Files folder underneath the node that generates them.
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Project ltems
Solution Tutorial
+ E_;l Solution Properties
=1 [T] Project Tutorial
+ E_;l Project Properties
- 'a Source Files
- '?Ehl fact.c
= g Output Files
fact.hzo
= "El main.c
= g Output Files

main.hzo

(L] system Files
= g Output Files
Tutorial.hz
Tutorial.map

In the above figure, we can see that the object files f act . hzo and nai n. hzo are object files produced
by compiling their corresponding source files; the map file Tut or i al . map and the linked executable
Tut ori al . hzx are produced by the linker. As a convenience, double clicking an object file or a linked
executable file in the Project Explorer will open an editor showing the disassembled contents of the file.

Disassembling a project or file

You can disassemble a project either by double clicking the corresponding file as described above, or you can

use the Disassemble tool to do it.
To disassemble a project or file, do one of the following:

* Right click the appropriate project or file in the Project Explorer view.

* From the popup menu, click the Disassemble.

CrossStudio opens a new read-only editor and places a disassembled listing into it. If you change your project
and rebuild it, causing a change in the object or executable file, the disassembly updates to keep the display up-
to-date with the file on disk.
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Using Memory Usage Window features

The Memory Usage Window can be used to display a graphical summary of how memory has been used in each

memory segment of a linked application.

Displaying the Memory Usage Window

To display the Memory Usage Window if it is hidden, do one of the following:
* From the View menu, click Memory Usage.

—or—
* Type Ctrl+Alt+Z.

The Tutorial project shows this in the Memory Usage Window:

FMemory Usage i} X
RAM

From this you can see:

* The RAM segment is located at 0200, is 2 KB in length and has 1.9 KB of unused memory.
* The FLASH segment is located at 1110, is 59.7 KB in length and has 59.4 KB of unused memory.

If you expand the FLASH segment, CrossStudio will display the program sections contained within the segment:

64



CrossWorks for MSP430 Reference Manual CrossStudio Tutorial

From this you can see that the the CODE section is located at and is 215 bytes in length.

Using Symbol Browser features

If you need a more detailed view of how your application is laid out in memory than the Memory Usage
Window provides, you can use the Symbol Browser. The Symbol Browser allows you to navigate your
application, see which data objects and functions have been linked into your application, what their sizes are,

which section they are in, and where they are placed in memory.

Displaying the Symbol Browser

To display the Symbol Browser window if it is hidden, do one of the following:
* From the Tools menu, click Symbol Browser.

—or—
* Type Ctrl+Alt+Y.

Drilling down into the application

The Tutorial project shows this in the Symbol Browser:
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From this you can see that the CODE section is 215 bytes in size and is placed in memory between address 114B
and 1221 inclusive. Similarly, the zeroed data section UDATAO is 2 bytes in size and is placed between 0202

and 0203, the CONST section that holds string constants and read-only data is 25 bytes in size between 1132
and 114A. You can click the header to order sections by their address by clicking on Range and by their size by
clicking Size.

To drill down, open the CODE node by double clicking it: CrossStudio displays the individual functions that have
been placed in memory and their sizes:

symbol Browser :'d X
{l - _;fi - Search Symbaols
MName Range Size
+ W (Mo section)
-] W CODE 0114b-01221 215
& _debug_printf 01200-0121d 30
& _factorial 0116e-0113b 30
& _main 0114¢
& _main 0114c-0116d 34
@ _memcpy 011a0
& _memcpy 011a0-011af 16
@ _memset 011b0
$ _memset 011b0-011bf 16
& __ debug_io_lock 0121e0121F
& _ debug_io_unlock 0122001221
@ ___do_debug_operation 0110
& __ do_debug_operation 011c0-011ff a4

$ _ intlé_mul 0118¢-0119f

Here, we can see that main is 34 bytes in size and is placed in memory between addresses 114C and 116D
inclusive and that factorial is 30 bytes and occupies addresses 116E through 118B. Just as in the Project Explorer,
you can double click a function and CrossStudio moves the cursor to the line containing the definition of that

function, so you can easily navigate around your application using the Symbol Browser.

Printing Symbol Browser contents

You can print the contents of the Symbol Browser by focusing the Symbol Browser window and selecting Print
from the File menu, or Print Preview if you want to see what it will look like before printing. CrossStudio prints
only the columns that you have selected for display, and prints items in the same order they are displayed in the
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Symbol Browser, so you can choose which columns to print and how to print symbols by configuring the Symbol
Browser display before you print.

We have touched on only some of the features that the Symbol Browser offers; to find out more, refer to Symbol
browser where it is described in detail.
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Using the debugger

Our sample application, which we have just compiled and linked, is now built and ready to run. In this section
we'll concentrate on downloading and debugging this application, and using the features of CrossStudio to see
how it performs.

Getting set up

Before running your application, you need to select the target to run it on. The Targets window lists each target
interface that is defined, as does the Targets menu, and you use these to connect CrossStudio to a target. For this
tutorial, you'll be debugging on the simulator, not hardware, to simplify matters. To connect to the simulator, do
one of the following:

* From the Target menu, click Connect > MSP430 Core Simulator.

* From the View menu, click Targets to focus the Targets window.
* In the Targets window, double click MSP430 Core Simulator.

After connecting, the connected target is shown in the status bar:

() MSP430F149 on MSP430 Core Simulator 33 0 Cycles  ig) Built OK  INS '

The color of the LED in the Target Status panel changes according to what CrossStudio and the target are doing:

» White — No target is connected.

* Yellow — Target is connected.

* Solid green — Target is free running, not under control of CrossStudio or the debugger.
* Flashing green — Target is running under control of the debugger.

* Solid red — Target is stopped at a breakpoint or because execution is paused.

* Flashing red — CrossStudio is programming the application into the target.

Because the core simulator target can accurately count the cycles spent executing your application, the status
bar shows the cycle counter panel. If you connect a target that cannot provide performance information, the
cycle counter panel is hidden. Double clicking the Target Status panel will show the Targets window and double
clicking the Cycle Counter panel will reset the cycle counter to zero.

Setting a breakpoint

CrossStudio will run a program until it hits a breakpoint. We'll place a breakpoint on the call to debug_pri nt f
in main.c. To set the breakpoint, Move the cursor to the line containing debug_pri nt f and do one of the
following:
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* Click the Toggle Breakpoint from the Debug menu.

* On the Build tool bar, click the Toggle Breakpoint button —

sl
* Type F9.

Alternatively, you can set a breakpoint without moving the cursor by clicking in the gutter of the line to set the
breakpoint on.

S/ crosskorks Tutorial
#include <cross_studic_lo.h>
#ifdef DEFINE_ME

#error DEFINE_ME undefined

gendif

int factorial(int};

=
[sn]

int main{woid)
{
int i;
for (1 =2; 1 < 18; ++1)
§ 15 | debug_printf{"Factorial of %d is %dwn", 1, factorial{i}};
return 2;

¥

The gutter displays an icon on lines where the breakpoints are set. The Breakpoints window updates to show
where each breakpoint is set and whether it's set, disabled, or invalid—you can find more detailed information
in the Breakpoints window section. The breakpoints that you set are stored in the session file associated with

the project which means that your breakpoints are remembered if you exit and re-run CrossStudio.
Starting the application
You can now start the program in one of these ways:

* From the Debug menu, click Go.
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¢ On the Build tool bar, click the Start Debugging button —
i

* TypeF5.

The workspace will change from the standard Editing workspace to the Debugging workspace. You can choose
which windows to display in both these workspaces and manage them independently. CrossStudio loads the
active project into the target and places the breakpoints that you have set. During loading, the the Target Log in
the Output Window shows its progress and any problems:

Cutput @l X
Show: |Transcript hd Y‘. ‘?.,
@ Checking "Tutorial™ in configuration "M5P430 Debug”™ 4 targets in 0.0s aK
Completed 211 targets/s —
| Erasing "Tutorial.hzx™ to M5P430 Core Simulator 0.2 KB in0.2s oK
Y Completed 0.9 KB/s —
4 Downloading "Tutorial.hzx™ to M5P430 Core Simulator 0.2 KB in0.0s oK
Y Completed 9.1 KB/s —
— Verifying "Tutorial.hzx™ on M5P430 Core Simulator 0.2 KB in0.0s oK
Y Completed 8.3 KB/s —

The program stops at our breakpoint and a yellow arrow indicates where the program is paused.

k int main{woid)
{
int 1;
k for (1 =8; 1 < 18; ++1)
& 15 | debug_printf("Factorial of %d is %dwn", i, factorial(i)});
k return 2;
1

Stepintothef act ori al function by selecting Debug > Step Into, typing F11 or clicking the Step Into button
on the Debug tool bar.

Now step to the first statement in the function by selecting Debug > Step Over, typing F10 or clicking the Step
Over button on the Debug tool bar.
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int factorial (int n)

+ {
g 5| if (n <= 1)
] return 1;
elae
k return factorial (n-1) * n;

You can step out of a function by selecting Debug > Step Out, typing Shift+F11 or clicking the Step out button
on the Debug tool bar. You can also step to a specific statement using Debug > Run To Cursor. To restart your
application to run to the next breakpoint use Debug > Go.

Note that when single stepping you may step into a function that the debugger cannot locate source code for.
In this case the debugger will display the instructions of the application, you can step out to get back to source
code or continue to debug at the instruction code level. There are may be cases in which the debugger cannot
display the instructions, in these cases you will informed of this with a dialog and you should step out.

Inspecting data

Being able to control execution isn't very helpful if you can't look at the values of variables, registers, and
peripherals. Hovering the mouse pointer over a variable will show its value as a data tip:

int factoriali{int n)

k {
D 5  if th <= 1)
]

return 1;

elas
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You can configure CrossStudio to display data tips in a variety of formats at the same time using the
Environment Options dialog. You can also use the Autos, Locals, Globals, Watch and Memory windows to view
variables and memory. These windows are described in the CrossStudio window reference.

The Call Stack window shows the function calls that have been made but have not yet finished, i.e. the active set
of functions. To display the Call Window, select Debug > Debug Windows > Call Stack, or type Ctrl+Alt+S.

Call 5tack i
P 23 v
Address Function

001130 __reset])

& 001154 _main]
C» 00116e  _factorial(int n=0x0000)

You can find out about the call stack window in the Call stack window section.

Program output

The tutorial application uses the function debug_pri nt f to output a string to the Debug Console in the

Output Window. The Debug Console appears automatically whenever something is written to it—pressing F5
to continue program execution and you will notice that the Debug Console appears. In fact, the program runs
forever, writing the same messages over and over again. To pause the program, select Debug > Break or type

Ctrl+. (control-period).

In the next section we'll cover low-level debugging at the machine level.
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Low-level debugging

This section describes how to debug your application at the register and instruction level. Debugging at a high
level is all very well, but there are occasions where you need to look a little more closely into the way that your
program executes to track down the causes of difficult-to-find bugs and CrossStudio provides the tools you
need to do just this.

Setting up again

What we'll now do is run the sample application, but look at how it executes at the machine level. If you haven't
done so already, stop the program executing by typing Shift+F5, by selecting Stop from the Debug menu, or
clicking the Stop Debugging button on the Debug tool bar. Now run the program so that it stops at the first

breakpoint again.

You can see the current processor state in the Register windows. To show the first registers window, do one of

the following:

* From the Debug menu, click Debug Windows, Registers then Registers 1.
—or—

* Type Ctrl+T,R, 1.

The registers window can be used to view CPU and peripheral registers, first we shall just look at the CPU

registers. To do this select CPU Registers from the register window's Groups dropdown.

Registers 1

B ok % Xy X 2x x| — (3] B By o

v | CPU Registers

Your registers window will look something like this:
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Registers 1
" e Xy Fyp ¥ypp Ew W —PE‘E&:‘H
Mame Value
+ CPU Registers
PC 8xllde
5P Bxe9fe
=l SR Bx0004
O c 0
Oz 0
M 1
Ol GIE 0
O] cruoff 0
] oscoff 0
Ol sceo o
O] scet o
HRY 0
R4 Bx0068
RS Bx0008
RE Bx0068
R7 Bx0008
R3 Bx0068
RS Bx0008
R18 Bx0068
R11 Bx0801
R12 Bx0284
R13 QuEFFs
R14 Bxe9Fa
R15S Bx0814

You can also use the registers window to display peripheral registers. To display the state of the target's
hardware multiplier registers, select Multiplier from the Groups dropdown.
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Registers 1

Bl v % % Xy Ky 1x x Bl 2.

Mame Value

+* CPU Register
PC 8xllde
5P Bx@gfe

SR 8xeead
R4 axee08
RS axaa88
R& axe008
R7 axaaas
R& axe008
RO axaaas
Rla axea08
R11 axaaal
Rl1z Bxaz2ad
R1z Bx it
R14 axe9fs
R15 axeald

+* Multiplier
MPY axeean
MPYS axeees
MAC axeean
MACS axeees
oP2 axeavs
RESLO Bxe2de
RESHI axeaas

SUMEXT axabae

There are four register windows so you can open and display four sets of CPU and peripheral registers at the
same time. You can configure which registers and peripherals to display in the Registers windows individually.
As you single step the program, the contents of the Registers window updates automatically and any change in
a register value is highlighted in red.

Disassembly

The disassembly window can be used to debug your program at the instruction level. It displays a disassembly of

the instructions around the currently located instruction interleaved with the source code of the program when
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available. When the disassembly window is focused, all single stepping is done one instruction at a time. The

disassembly window also allows you to set breakpoints on individual instructions, you can do this by clicking in

the gutter of the line containing the instruction you want to set the breakpoint on.

Disassembly @
_main + 0x2

— main.c — 1@

int main{woid)

{

int 1i;

for (i =8; 1 < 18; ++1)

2114L 243 CLR.W R11
debug_printf{"Factoriagl of & is Xd\n", 1, factorial{i}};
o> 8114E | gfab MOV . R11, RIS
81158 bE12Ee1l CALL #2xllee «_factorialx
. 21154 af12 PUSH.W R15
81156 gb12 PUSH.W R11
21158 3f483211 MO . Tl #1132, RIS
8115C bel28a12 CALL #2x1288 «<_debug_printf>
211e8 2152 A el #, 5P
— main.c — 1&
for (i =8; 1 < 18; ++1)
21le2 1b53 A el #1, R11
2114 3boaaaae CMP #ou@dda, RI11
21168 f23b JL @xgllas

Stopping and starting debugging

You can stop debugging using Debug > Stop. If you wish to restart debugging without reloading the program

then you can use Debug > Debug From Reset. Note that when you debug from reset no loading takes place

so it is expected that your program is built in a way such that any resetting of data values is done as part of the

program startup. You can also attach the debugger to a running target using the Target > Attach Debugger.
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Debugging externally built applications

This section describes how to debug applications that have not been built by CrossStudio. To keep things

simple, we shall use the application that we have just built as our externally built application.

To start debugging an externally built application, you need to create a new externally built executable project.

To do this, do the following:
* From the File menu, click New then New Project...

The New Project dialog appears. This dialog displays the set of project types and project templates.

i

F Mew Project @

Select new project template

Categories: Project Templates:

* Standard . ~ =
Combining Project + (Standard Projects) Rowley Associates

Executable -
Externally Built Execut @ An externally built executable.
Library

Object file
Staging Project

Mame: |Ex|:erna||y_BuiIt_TutnriaI |

Location: |C:_a'Crcuschurks Projects/Externally_Built_Tutorial |

Ne¢ | | Finish | | Cancel ]

We'll create an externally built executable project :

* Select the Standard > Externally Built Executable project type in the Categories pane.

¢ Select the An externally built executable icon in the Project Templates pane which selects the type of
project to add.

 TypeExternal ly Built_Tutorial inthe Name edit box, which names the project.

* You can use the Location edit box or the Browse button to locate where you want the project to be
created.

* Click OK.
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Once created, the project setup wizard prompts you for the executable file you want to use.

i

# Mew Project @

@ Choose common project settings

Properties:
Property Setting
* Code Generation Options
Target Processor M5P430F149
+ External Build Options
Executable File C/CrossWorks Projects/Tutorial/MSP430 Debug/Tutorial.hzx EH
Executable File
The name of the externally built executable.

Next ][ Finish ][ Cancel

Enter the path to the Tutorial.hzx executable file we generated earlier in the Executable File field. For example,
if the project was created in the C:/CrossWorks Projects/Tutorial directory and was built using the MSP430 Debug
configuration, the path to the executable file will be C:/CrossWorks Projects/Tutorial/MSP430 Debug/Tutorial.hzx.

Clicking Next displays the configurations that will be added to the project.
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i

# New Project

G Select configurations to add to project

Configurations:
MSP430 Debug
MSP430 Release

Complete the project creation by clicking Finish.

You will be prompted as to whether you want to overwrite the existing memory map and target script, click No

to keep the existing files.

Now you have created the externally built executable project you should be able to use the debugger just as we
did earlier in the tutorial.
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CrossStudio Reference

This section is a reference to the CrossStudio integrated development environment.

In this section

Overview
Contains an overview of CrossStudio and its layout.

Project management
Describes how to manage files and projects in CrossStudio.

Building projects
Describes how to build projects and correct errors in them.

Source code control
Describes how to set up your source code control provider so that it works seamlessly with CrossStudio.

Debug expressions
Describes the type and form of expression that CrossStudio can evaluate when debugging an application.

Source code editor
Describes CrossStudio’s integrated code editor and how to get the most from it.

Section placement
Describes how your project is partitioned and placed into the target device’s memory.

CrossStudio Windows
Describes each of CrossStudio’s window individually.

MSP430 Target interfaces
Describes the target interfaces that CrossStudio provides to program and debug your application.

CrossStudio menu summary
Summarizes each of the menus presented in CrossStudio.
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Overview

This section introduces the overall layout and operation of the CrossStudio integrated development

environment.

CrossStudio standard layout
CrossStudio's main window is divided into the following areas:

* Title bar Displays the name of the current file being edited and the active workspace.

* Menu bar Dropdown menus for editing, building, and debugging your program.

* Toolbars Frequently used actions are quickly accessible on toolbars below the menu bar.

* Editing area A tabbed or MDI view of multiple editors and the HTML viewer.

* Docked windows CrossStudio has many windows which can be docked to the left of, to the right of, or
below the editing area. You can configure which windows are visible when editing and debugging. The
figure shows the project explorer, targets window, and output window.

 Status bar At the bottom of the window, the status bar contains useful information about the current

editor, build status, and debugging environment.
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The title bar

CrossStudio’s title bar displays the name of the active editor tab if in Tabbed Document Workspace mode or the

active MDI window if in Multiple Document Workspace mode.

Title bar format

The first item shown in the title bar is CrossStudio’s name. Because CrossStudio targets different processors, the
name of the target processor family is also shown so you can distinguish between instances of CrossStudio when

debugging multi-processor or multi-core systems.

The file name of the active editor follows CrossStudio’s name; you can configure the exact presentation of the

file name this as described below.
After the file name, the title bar displays status information on CrossStudio’s state:

[building]

CrossStudio is building a solution, building a project, or compiling a file.

[run]
An application is running under control of the CrossStudio’s inbuilt debugger

[break]
The debugger is stopped at a breakpoint.

[autostep]
The debugger is single stepping the application without user interaction—this is called autostepping.

The Target Status panel in the status bar also shows CrossStudio’s state—see The status bar.

Configuring the title bar

You can configure whether the full path of the file or just its file name is shown in the title bar.
Displaying the full file path in the title bar
To display the full file path in the title bar, do the following:

* From the Tools menu, click Options.
* In the Enivironment > User Interface Options group, set the File Name Caption Format property to Full
Path Name.

Displaying only the file name in the title bar
To display only the file name in the title bar, do the following:

* From the Tools menu, click Options.
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* In the Enivironment > User Interface Options group, set the File Name Caption Format property to File
Name Only.
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The menu bar

The menu bar conatins dropdown menus for editing, building, and debugging your program. You can navigate
menu items using the keyboard or using the mouse. You'll find a complete description of each menu and its

contents in CrossStudio menu summary.

Navigating menus using the mouse
To navigate menus using the mouse, do the following;

* Click the required menu title in the menu bar; the menu appears.

¢ Click the required menu item in the dropdown menu.

* Click and hold the mouse on the required menu title in the menu bar; the menu appears.
* Drag the mouse to the required menu item on the dropdown menu.

* Release the mouse.
Navigating menus using the keyboard
To navigate menus using the keyboard, do the following:

 Tap the Alt key which focuses the menu bar.

Use the Left and Right keys to navigate to the required menu.
» Use the Up or Down key to activate the requied menu

» Type Alt or Esc to cancel menu selection at any time.

Each menu on the menu bar has one letter underlined, its shortcut, so to activate the menu using the keyboard:
* Whilst holding down the Alt key, type the menu’s shortcut.

Once the menu has dropped down you can navigate it using the cursor keys:

* Use Up and Down to move up and down the menu.

» Use Esc to cancel a dropdown menu.

* Use Right or Enter to open a submenu.

» Use Left or Esc to close a submenu and return to the parent menu.

* Type the underlined letter in a menu item to activate that menu item.

» Type Enter to activate the selected menu item.
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The status bar

At the bottom of the window, the status bar contains useful information about the current editor, build status,
and debugging environment. The status bar is divided into two regions, one that contains a set of fixed panels
and the other that is used for messages.

The message area

The leftmost part of the status bar is a message area that is used for things such as status tips, progress

information, warnings, errors, and other notifications.

The status bar panels

You can show or hide the following panels on the status bar:

Panel Description

Target device status Displays the connected target interface.When
connected, this panel contains the selected target
interface name and, if applicable, the processor that
the target interface is connected to. The LED icon
flashes green when programs are running, is solid
red when stopped at a breakpoint, and is yellow
when connected but not running a program. Double
clicking this panel displays the Targets window and
ight clicking it brings up the Target menu.

Cycle count panel Displays the number of processor cycles run by the
executing program. This panel is only visible if the
currently connected target supports performance
counters which can report the total number of cycles
executed. Double clicking this panel resets the cycle
counter to zer, and right clicking this panel beings up
the Cycle Count menu.

Insert/overwrite status Indicates whether the current editor is in insert or
overwrite mode. If the editor is in overwrite mode the
OVR panel is highlighted otherwise it is dimmed.

Read only status Indicates whether the editor is in read only mode. If the
editor is editing a read only file or is in read only mode,
the READ panel is highlighted otherwise it is dimmed.

Build status Indicates the success or failure of the last build. If the
last build completed without errors or warnings, the
build status pane contains “Build OK" otherwise it
contains the number of errors and warnings reported.
Right clicking this panel displays the Build Log in the
Output window.
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Caret position Indicates the cursor position of the current editor. For
text editors, the caret position pane displays the line
number and column number of the cursor; for binary
editors it displays the address where the

Caps lock status Indicates the Caps Lock state. If the Caps Lock is on,
CAPS is highlighted, otherwise it is dimmed.

Num lock status Indicates the Num Lock state. If the Num Lock is on,
NUM is highlighted, otherwise it is dimmed.

Scroll lock status Indicates the Scroll Lock state. If the Scroll Lock is on,
SCRis highlighted, otherwise it is dimmed.

Time panel Displays the current time.

Configuring the status bar panels

To configure which panels are shown on the status bar, do the following:

* From the View menu, click Status Bar.
* From the status bar menu, check the panels that you want displayed and uncheck the ones you want
hidden.

—Or—

* Right click on the status bar.
* From the status bar menu, check the panels that you want displayed and uncheck the ones you want
hidden.

You can also select the panels to display from the Tools > Options dialog in the Environment > More... folder.

* From the Tools menu, click Options.

* In the tree view Environment folder, click More...

* In the Status bar group, check the panels that you want displayed and uncheck the ones you want
hidden.

Hiding the status bar
To hide the status bar, do the following:

¢ From the View menu, click Status Bar.

¢ From the status bar menu, uncheck the Status Bar menu item.

* Right click on the status bar.

¢ From the status bar menu, uncheck the Status Bar menu item.

Showing the status bar

To show the status bar, do the following:
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* From the Tools menu, click Options.
* In the tree view Environment folder, click More...

* In the Status bar group, check (visible).

Showing or hiding the size grip

You can choose to hide or display the size grip when the CrossStudio main window is not maximized—the size

grip is never shown in full screen mode or when maximized. To do this:

* From the View menu, click Status Bar.

* From the status bar menu, uncheck the Size Grip menu item.

* Right click on the status bar.

* From the status bar menu, uncheck the Size Grip menu item.

You can also choose to hide or display the size grip from the Tools > Options dialog in the Environment >
More... folder.

¢ From the Tools menu, click Options.
* In the tree view Environment folder, click More...

* In the Status bar group, check or uncheck the Size grip item.
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The editing workspace

The main area of CrossStudio is the editing workspace. This area contains files that are being edited by any of the

editors in CrossStudio, and also the online help system's HTML browser.

You can organize the windows in the editing area either into tabs or as separate windows. In Tabbed Document
Workspace mode, only one window is visible at any one time, and each of the tabs displays the file's name. In

Multiple Document Workspace mode, many overlapping windows are displayed in the editing area.

By default, CrossStudio starts in Tabbed Document Workspace mode, but you can change at any time between
the two.

Changing to Multiple Document Workspace mode

To change to Multiple Document Workspace mode, do the following:
* From the Window menu, click Multiple Document Workspace.

Changing to Tabbed Document Workspace mode

To change to Tabbed Document Workspace mode, do the following:
e From the Window menu, click Tabbed Document Workspace.

The document mode is remembered between invocations of CrossStudio.
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Docking windows

CrossStudio has a flexible docking system you can use to lay out windows exactly as you like them. You can dock
windows in the CrossStudio desktop window or in the four head-up display windows. CrossStudio will remember

the position of the windows when you leave the IDE and restore them when you return.

Window groups

You can organize CrossStudio windows into window groups. A window group has a number of windows that are
docked in it, only one of which is active. The window group displays the active window's title and icons for each

of the windows that are docked in the group.

Clicking on the window icons in the window group's header changes the active window. Hovering over an icon

in the header will display the dock window's title in a tool tip.

To dock a window to a different window group

» Show the window you wish to move.
* Right click the window group header containing the window to move.

¢ Choose Move Window To > place , where place is the new dock position.
or

* Right click the window group header you want to dock the window in.
» Choose Dock Other Window Here > window , where window is the window you wish to dock in the

window group.
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Project management

CrossWorks has a project system that enables you to manage the source files and build instructions of your
solution. The Project Explorer and the Properties Window are the standard ways to edit and view your
solution. You can also edit and view the project file which contains your solution using the text editor—this can

be used for making large changes to the solution.

In this section

Overview
A summary of the features of the CrossStudio project system.

Creating a project
Describes how to create a project and add it to a solution.

Adding existing files to a project
Describes how to add existing files to a project, how filters work, and what folders are for.

Adding new files to a project
Describes how create and add new files to a project.

Importing files
Describes how to import a file into the project directory.

Removing afile, folder, project, or project link
Describes how to remove items from a project.

Project properties
Describes what properties are, how they relate to a project, and how to change them.

Project configurations
Describes what project build configurations are, to to create them, and how to use them.

Project dependencies and build order
Describes project dependencies, how to edit them, and how they are used to define the order projects
build in.

Project macros
Describes what project macros are and what they are used for.

Related sections

Project explorer
Describes the project explorer and how to use it.

Project property reference
A complete reference to the properties used in the project system.
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Project file format
Describes the XML format CrossStudio uses for project files.
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Overview

A solution is a collection of projects and configurations. Organizing your projects into a solution allows you to
build all the projects in a solution with a single keystroke, load them onto the target ready for debugging with

another.

Projects in a solution can can reside in the same or different directories. Project directories are always relative
to the directory of the solution file which enables you to move or share project file hierarchies on different

computers.

The Project Explorer organizes your projects and files and provides quick access to the commands that operate
on them. A tool bar at the top of the window offers quick access to commonly used commands for the item

selected in the Project Explorer.

Solutions

When you have created a solution it is stored in a project file. Project files are text files with the file extension hzp
that contain an XML description of your project. See CrossStudio Project File Format for a description of the
project file format.

Projects

The projects you create within a solution have a project type which CrossStudio uses to determine how to build
the project. The project type is selected when you use the New Project dialog. The particular set of project types
can vary depending upon the variant of CrossWorks you are using, however the following project types are

standard to most CrossWorks variants:

* Executable — a program that can be loaded and executed.

* Externally Built Executable — an executable that is not built by CrossWorks.

* Library — a group of object files that collected into a single file (sometimes called an archive).

» Object File — the result of a single compilation.

» Staging — a project that can be used to apply a user defined command (for example cp) to each file in a
project.

» Combining — a project that can be used to apply a user defined command when any files in a project

have changed.

Properties and configurations

Properties are data that are attached to project nodes. They are usually used in the build process for example to
define C preprocessor symbols. You can have different values of the same property based on a configuration, for

example you can change the value of a C preprocessor symbol for a release or a debug build.
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Folders

Projects can contain folders which are used to group related files together. This grouping can be done using the
file extension of the file or it can be done by explicitly creating a file within a folder. Note that folders do not map

onto directories in the file store they are solely used to structure the project explorer display.

Files

The source files of your project can be placed either in folders or directly in the project. Ideally files placed in
project should be relative to the project directory, however there are cases when you might want to refer to a

file in an absolute location and this is supported by the project system.

When you add a file to a project the project system detects if the file is in the project directory. If a file is

not in the project directory then the project system tries to make a relative path from the file to the project
directory. If the file isn't relative to the project directory then the project system detects if the file is relative
to the $(StudioDir) directory. If the file is relative to $(StudioDir) directory then the filename is defined using
$(StudioDir). If a file is not relative to the project directory or to $(StudioDir) then the full filename is used.

The project system will allow (with a warning) duplicate files to be put into a project.

The project system uses the extension of the file to determine the appropriate build action to perform on the
file. So

+ afile with the extension .c will be compiled by a C compiler.

« afile with the extension .s or .asm will be compiled an assembler.

* afile with the extension .cpp or .cxx will be compiled by a C++ compiler.

* afile with the object file extension .o or .hzo will be linked.

« afile with the library file extension .a or .hza will be linked.

* afile with the extension .xml will be opened and its file type determined by the XML document type.

* other file extensions will not be compiled or linked.

You can modify this behaviour by setting the File Type property of the file with the Common configuration
selected in the properties window which enables files with non-standard extensions to be compiled by the

project system.

Solution links

You can create links to existing project files from a solution which enables you to create hierarchical builds. For
example you could have a solution that builds a library together with a stub test driver executable. You can then
link to this solution (by right clicking on the solution node of the project explorer and selecting Add Existing

Project) to be able to use the library from a project in the current solution.
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Session files

When you exit CrossWorks, details of your current session are stored in a session file. Session files are text files
with the file extension hzs that contain details such as files you have opened in the editor and breakpoints you
set in the breakpoint window.
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Creating a project
You can create a new solution for each project or alternatively create projects in an existing solution.

To create a new project in an existing solution, do the following:

* From the Project menu, click New then New Project... to display the New Project wizard.
* In the New Project wizard, select the type of project you wish to create and where it will be placed.
* Ensure that the "Add the project to current solution" radio button is checked.

* Click OK to go to next stage of project creation or Cancel to cancel the creation.

The project name must be unique to the solution and ideally the project directory should be relative to the
solution directory. The project directory is where the project system will use as the current directory when it
builds your project. Once complete, the project explorer displays the new solution, project, and files of the

project. To add another project to the solution, repeat the above steps.

Creating a new project in a new solution
To create a new project in a new solution, do the following:

* From the File menu, click New then New Project... to display the New Project dialog.
* In the New Project dialog, select the type of project you wish to create and where it will be placed.
* Click OK.
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Adding existing files to a project
You can add existing files to a project in a number of ways.
Adding existing files to the active project
You can add one or more files to the active project quickly using the standard Open File dialog.
To add existing files to the active project do one of the following:
* From the Project menu, select Add Existing File...
—or—
* On the Project Explorer tool bar, click the Add Existing File button.
—or—
* Type Ctrl+D.

Using the Open File dialog, navigate to the directory containing the existing files, select the ones to add to the
project, then click OK. The selected files are added to the folders whose filter matches the extension of the each

of the files. If no filter matches a file’s extension, the file is placed underneath the project node.
Adding existing files to any project
To add existing files a project without making it active:

* In the Project Explorer, right click on the project to add a new file to.

* From the popup menu, select Add Existing File...
The procedure for adding existing files is the same as above.
Adding existing files to a specific folder
To add existing files directly to a folder bypassing the file filter do the following:

* In the Project Explorer, right click on the folder to add a new file to.

* From the popup menu, select Add Existing File...

The files are added to the folder without using any filter matching.
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Adding new files to a project

You can add new files to a project in a number of ways.

Adding a new file to the active project
To add new files to the active project, do one of the following:
* From the Project menu, click Add New File...
—or—
» On the Project Explorer tool bar, click the Add New File button.
—or—
* Type Ctrl+N.
Adding a new file to any project
To add a new file to a project without making it active, do one of the following:

* In the Project Explorer, right click on the project to add a new file to.

* From the popup menu, select Add New File...

When adding a new file, CrossStudio displays the New File dialog from which you can choose the type of file
to add, its file name, and where it will be stored. Once created, the new file is added to the folder whose filter
matches the extension of the newly added file. If no filter matches the newly added file extension, the new file is

placed underneath the project node.
Adding a new file to a specific folder
To add new files directly to a folder bypassing the file filter do the following:

* In the Project Explorer, right click on the folder to add a new file to.
* From the popup menu, select Add New File...

The new file is added to the folder without using any filter matching.
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Removing a file, folder, project, or project link

You can remove whole projects, folders, or files from a project, or you can remove a project from a solution
using the Remove tool button on the project explorer’s toolbar. Removing a source file from a project does not

remove it from disk.
Removing an item
To remove an item from the solution do one of the following:

* Click on the project item to remove from the Project Explorer tree view.
* On the Project Explorer toolbar, click the Remove button (or type Delete).

—Or—

* Right click on the the project item to remove from the Project Explorer tree view.

* From the popup menu, click Remove.
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Project properties

For solutions, projects, folders and files - properties can be defined that are used by the project system in the
build process. These property values can be viewed and modified using the properties window in conjunction
with the project explorer. As you select an item in the project explorer the properties window will list the set of

properties that are applicable.

Some properties are only applicable to a given item type. For example linker properties are only applicable to

a project that builds an executable file. However other properties can be applied either at the file, project or
solution project node. For example a compiler property can be applied to the solution, project or individual file.
By setting properties at the solution level you enable all files of the solution to use this property value.

Unique properties

A unique property has one value. When a build is done the value of a unique property is the first one defined

in the project hierarchy. For example the Treat Warnings As Errors property could be set to Yes at the solution
level which would then be applicable to every file in the solution that is compiled, assembled and linked. You
can then selectively define property values for other project items. For a example particular source file may have

warnings that you decide are allowable so you set the Treat Warnings As Errors to No for this particular file.

Note that when the properties window displays a project property it will be shown in bold if it has been defined

for unique properties. The inherited or default value will be shown if it hasn't been defined.

solution — Treat Warnings As Errors = Yes
projectl] — Treat Warnings As Errors = Yes
file1 — Treat Warnings As Errors = Yes
file2 — Treat Warnings As Errors = No
project2 — Treat Warnings As Errors = No
file1 — Treat Warnings As Errors = No

file2 — Treat Warnings As Errors = Yes

In the above example the files will be compiled with these values for Treat Warnings As Errors

project1/file1 Yes
project1/file2 No
project2/file1 No
project2/file2 Yes

Aggregating properties

An aggregating property collects all of the values that are defined for it in the project hierarchy. For example
when a C file is compiled the Preprocessor Definitions property will take all of the values defined at the file,

project and solution level. Note that the properties window will not show the inherited values of an aggregating
property.
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solution — Preprocessor Definitions = SolutionDef
project1 — Preprocessor Definitions =
file1 — Preprocessor Definitions =
file2 — Preprocessor Definitions = File1Def
project2 — Preprocessor Definitions = ProjectDef
file1 — Preprocessor Definitions =

file2 — Preprocessor Definitions = File2Def

In the above example the files will be compiled with these Preprocessor Definitions

project1/filel SolutionDef

project1/file2 SolutionDef, File1Def
project2/filel SolutionDef, ProjectDef
project2/file2 SolutionDef, ProjectDef, File2Def

Configurations and property values

Property values are defined for a configuration so you can have different values for a property for different
builds. A given configuration can inherit the property values of other configurations. When the project system
requires a property value it checks for the existence of the property value in current configuration and then in
the set of inherited configurations. You can specify the set of inherited configurations using the Configurations
dialog.

There is a special configuration named Common that is always inherited by a configuration. The Common
configuration enables property values to be set that will apply to all configurations that you create. You can
select the Common configuration using the Configurations combo box of the properties window. If you are
modifying a property value of your project it's almost certain that you want each configuration to inherit these

values - so ensure that the Common configuration has been selected.

If the property is unique then it will use the one defined for the particular configuration. If the property isn't
defined for this configuration then it uses an arbitrary one from the set of inherited configurations. If the
property still isn’t defined it uses the value for the Common configuration. If it still isn’t defined then it tries the
to find the value in the next level of the project hierarchy.

solution [Common] — Preprocessor Definitions = CommonSolutionDef
solution [Debug] — Preprocessor Definitions = DebugSolutionDef
solution [Release] — Preprocessor Definitions = ReleaseSolutionDef
project1 - Preprocessor Definitions =
file1 - Preprocessor Definitions =
file2 [Common] — Preprocessor Definitions = CommonFile1Def
file2 [Debug] — Preprocessor Definitions = DebugFile1Def
project2 [Common] — Preprocessor Definitions = ProjectDef

file1 — Preprocessor Definitions =
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file2 [Common] - Preprocessor Definitions = File2Def

In the above example the files will be compiled with these Preprocessor Definitions when in Debug
configuration

project1/file1 CommonSolutionDef, DebugSolutionDef

CommonSolutionDef,
DebugSolutionDef,CommonFile1Def, DebugFile1Def

project2/filel CommonSolutionDef, DebugSolutionDef, ProjectDef

ComonSolutionDef, DebugSolutionDef, ProjectDef,
File2Def

project1/file2

project2/file2

and the files will be compiled with these Preprocessor Definitions when in Release configuration

project1/file1 CommonSolutionDef, ReleaseSolutionDef

CommonSolutionDef, ReleaseSolutionDef,
CommonFile1Def

project2/filel CommonSolutionDef, ReleaseSolutionDef, ProjectDef

project1/file2

ComonSolutionDef, ReleaseSolutionDef, ProjectDef,

project2/file2 File2Def
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Project configurations

Project configurations are used to create different software builds for your projects. A configuration is used

to define different project property values, for example the output directory of a compilation can be put into
different directories which are dependent upon the configuration. By default when you create a solution you'll
get some default project configurations created.

Selecting a configuration

You can set the configuration that you are building and debugging with using the combo box of the Build tool

bar or the Build > Set Active Build Configuration menu option.

Creating a configuration

You can create your own configurations using Build > Build Configurations which will show the Configurations
dialog. The New button will produce a dialog that allows you name your configuration. You can now specify

which existing configurations your new configuration will inherit values from.

Deleteing a configuration

You can delete a configuration by selecting it and pressing the Remove button. Note that this operation cannot

be undone or cancelled so beware.

Hidden configurations

There are some configurations that are defined purely for inheriting and as such should not appear in the
build combo box. When you select a configuration in the configuration dialog you can specify if you want that
configuration to be hidden.
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Project dependencies and build order

You can set up dependency relationships between projects using the Project Dependencies dialog. Project
dependencies make it possible to build solutions in the correct order and where the target permits, to manage
loading and deleting applications and libraries in the correct order. A typically usage of project dependencies
is to make an executable project dependent upon a library executable. When you elect to build the executable
then the build system will ensure that the library it is dependent upon is up to date. In the case of a dependent
library then the output file of the library build is supplied as an input to the executable build so you don’t have

to worry about this.

Project dependencies are stored as project properties and as such can be defined differently based upon the
selected configuration. You almost always want project dependencies to be independent of the configuration so

the Project Dependencies dialog selects the Common configuration by default.

Making a project dependent upon another
To make one project dependent upon another, do the following:

* From the Project menu, click Dependencies to display the Project Dependencies dialog.

* From the Project dropdown, select the target project which depends upon other projects.

* In the Depends Upon list box, check the projects that the target project depends upon and uncheck the
projects that it does not depend upon.

Some items in the Depends Upon list box may be disabled, which indicates that if the project were checked,
a circular dependency would result. Studio prevents you from constructing circular dependencies using the

Project Dependencies dialog.

Finding the project build order
To display the project build order, do the following:

* From the Project menu, click Build Order to display the Project Dependencies dialog with the Build
Order tab selected.

* The projects build in order from top to bottom.

If your target supports loading of multiple projects, then the Build Order also reflects the order in which projects
are loaded onto the target. Projects will load, in order, from top to bottom. Generally, libraries need to be
loaded before applications that use them, and you can ensure that this happens by making the application
dependent upon the library. With this a dependency set, the library gets built before the application and loaded
before the application.

Applications are deleted from a target in reverse build order, and as such applications are removed before the
libraries that they depend upon.
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Project macros

You can use macros to modify the way that the project system refers to files. Macros are divided into four
classes:

System Macros
These are provided by the Studio application and are used to relay information from the environment, such

as paths to common directories.

Global Macros
These macros are saved in the environment and are shared across all solutions and projects. Typically, you

would set up paths to library or external items here.

Project Macros
These macros are saved in the project file as project properties and can define macro values specific to the

solution/project they are defined in.

Build Macros
These macros are generated by the project system whenever a build occurs.

System macros

System macros are defined by CrossStudio itself and as such are readonly. System macros can be used in project

properties, environment settings and to refer to files. See for the list of System macros.

Global macros
To define a global macro

* Select Macros from the Project menu.
 Click on the the Global tab.
* Set the macro using the syntax name = replacement text.

Global macros can be used in project properties, environment settings and to refer to files.

Project macros
To define a project macro

¢ Select Macros from the Project menu.
* Click on the Project tab.
* Select the solution or project the macro should apply to.

* Set the macro using the syntax name = replacement text.

Alternatively you can set the project macros from the properties window:
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Select the appropriate solution/project in the Project Explorer.
* In the properties window, select the Macros property in the Build Options group.

Click on the the ellipsis button on the right.
* Set the macro using the syntax name = replacement text.

Project macros can be used in project properties only.

Build macros

Build macros are defined by the project system for a build of a given project node. See for the list of Build

macros.
Using macros

You can use a macro in a project property or an environment setting using the $(macro) syntax. For example the
Object File Name property has a default value of $(IntDir)/$(InputName)$(OBJ).
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Building projects

CrossStudio provides a facility to build projects in various configurations.

Build configurations and their uses

Configurations are typically used to differentiate debug builds from release builds. For example, debug builds
will have different compiler options to a release buid: a debug build will set the options so that the project can
be debugged easily, whereas a release build will enable optimization to reduce program size or increase its
speed. Configurations have other uses; for example, you can use configurations to produce variants of software

such as a library for several different hardware variants.

Configurations inherit properties from other configurations. This provides a single point of change for definitions
that are common to configurations. A particular property can be overridden in a particular configuration to

provide configuration-specific settings.

When a solution is created two configurations are generated, Debug and Release, and you can create additional
configurations using Build > Build Configurations. Before you build, ensure that the appropriate configuration
is set using Project > Set Active Build Configuration or alternatively the configuration box in the build tool bar.

You should also ensure that the appropriate build properties are set in the properties window.

Building your applications

When CrossStudio builds your application, it tries to avoid building files that have not changed since they were
last built. It does this by comparing the modification dates of the generated files with the modification dates
of the dependent files together with the modification dates of the properties that pertain to the build. If you
are copying files then sometimes the modification dates may not be updated when the file is copied— in this

instance it is wise to use the Rebuild command rather than the Build command.

You can see the build rationale CrossStudio is using by setting the Environment Properties > Build Settings >
Show Build Information property and the build commands themselves by setting the Environment Properties
> Build Settings > Echo Build Command property.

You may have a solution that contains several projects that are dependent upon each. Typically you might

have several executable project and some library projects. The Project > Dependencies dialog specifies the
dependencies between projects and to see the affect those dependencies have on the solution build order. Note
that dependencies can be set on a per configuration basis but the default is for dependencies to be defined in

the Common configuration.

You will also notice that new folders titled Dependencies has appeared in the project explorer. These folder
contains the list of newly generated files and the files that they where generated from. These files can be

decoded and displayed in the editor by right clicking on the file and seeing if it supports the View operation.
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If you have the symbols window displayed then it will be updated with the symbol and section information of all

executable files that have been built in the solution.

When CrossStudio builds projects it uses the values set in the properties window. To generalise your builds you
can define macro values that are substituted when the project properties are used. These macro values can be
defined globally at the solution and project level and can be defined on a per configuration basis. You can view

and update the macro values using Project > Macros.

The combination of configurations, properties with inheritance, dependencies and macros provides a very
powerful build management system. However, these systems can become complicated. To enable you to
understand the implications of changing build settings, right clicking a node in the project explorer and

selecting Properties brings up a dialog that shows the macros and build steps that apply to that project node.
Building all projects
To build all projects in the solution, do one of the following:
* On the Build toolbar, click the Build Solution button.
—or—
* From the Build menu, select Build Solution.
—or—
* Type Alt+F7.
—or—

* Right click the solution in the Project Explorer window.

» From the menu, click Build.
Building a single project
To build a single project only, do one of the following:

* Select the required project in the Project Explorer.
* On the Build tool bar, click the Build tool button.

* Select the required project in the Project Explorer.

* From the the Project menu, click Build.

 Right-click on the required project in the Project Explorer window.

* From the menu, click Build.
Compiling a single file

To compile a single file, do one of the following:
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* In the Project Explorer, right click the source file to compile.
» From the menu, click Compile.

—Or—

* In the Project Explorer, click the source file to compile.

* From the Build menu, click Compile.

* In the Project Explorer, click the source file to compile.
* Type Ctrl+F7.

Correcting errors after building

The results of a build are displayed in the Build Log in the Output window. Errors are highlighted in red, and
warnings are highlighted in yellow. Double-clicking an error, warning, or note will move the cursor to the
appropriate source line.

You can move forward and backward through errors using Search > Next Location and Search > Previous
Location.

When you build a single project in a single configuration, the Transcript will show you visually the memory used
by the application and a summary of each memory area.
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Source control

CrossWorks has a source control integration capability that can be used on the files of a CrossWorks project. The
capability is implemented by a number of different source control providers, however the set of functions that

are provided by CrossWorks aim to be provider independent. The source control integration capability provides:

» Connecting to the source control database (sometimes called a repository) and mapping files in the
project to those in source control.

» Showing the source control status of files in the project.

* Adding files in the project to source control. This operation is called Add To Source Control.

* Fetching files in the project from source control. This operation is called Get Latest Version.

* Locking and unlocking files in the project for editing. The lock operation is called Check Out. The unlock
operation is called Undo Check Out. These operations are optional for some source control providers.

» Comparing afile in the project with the latest version in source control. This operation is called Show
Differences.

* Merging a file in the project with the latest version in source control with reference to the original version.
This operation is called Merge and requires an external three-way merge tool.

» Committing changes made to files in the project into source control. This operation is called Check In.

Configuring the source control system

The source control system you are using must be enabled using:

Select Tools | Options menu item.
* Selecting the Source Control category in the options dialog.
* Setting Source Control Provider to the appropriate provider.

Setting the source control provider specific options.

Setting Enable Source Code Control Integration to Yes.

The source control provider information is stored in the CrossWorks global environment, so you can only use

one provider for all of your CrossWorks projects.

Connecting to the source control system

You must connect to the source control system for each different CrossWorks project you have. To connect to

the source control system, do the following:
» From the Project menu, click Source Control then Connect...

This displays a source control system login dialog that enables you to specify your username, password and
select the source control database to connect to. These details will be saved in the session file (the password is

enciphered) so that you don't need to repeat this information each time the project is loaded.
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To map files in the project to those in the source control system, you need to specify a local root directory and
the corresponding directory in source control (called the remote root). Once you have provided this information
the files in your project that are within the local root directory are considered to be in (or can be added to)

source control.

After the login dialog has completed you will be presented with a dialog that you use to specify the local and
remote roots. The local root can be selected using a directory browser and the remote root can be selected using
the source control explorer. With both browsers you can create new directories if you are starting a new project

or you don't have an existing project in source control.

Opening a project from source control

To fetch a project that is already in source control to a local directory:

» From the Project menu, click Source Control then Open Solution From... This will show the login dialog
and then the source control explorer.

* You should select a CrossWorks project file .hzp using the files list of the source control explorer.

» The mappings dialog will then be shown and you should use this to specify the local root directory i.e.
where you want the project to go.

* Adialog showing the list of files to get from source control will be shown and then after confirmation

these files are fetched and the project file is loaded into CrossWorks.

Source control status

Determining the source control status of a file can be an expensive operation. CrossWorks will do this when:

 Afile node is selected by the project explorer.

» The source control status is displayed in the project explorer and the file node is visible in the project
explorer.

 Before a recursive source control operation is used.

 After a source control operation has been used.
A file can be in one of the following states:

» Controlled - the file is in source control.

* Not Controlled - the file is not in source control.

» Checked Out - the file is checked out.

Old - the file is older than the latest version in source control.
Checked Out and Old - both of the above.

When the status is displayed in the project explorer if the file has been modified then the status is displayed in

red. Note that if a file is not under the local root then it will not have a source control status.

You can reset any stored source control file status using the Project | Source Control | Refresh Status operation.
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Source control operations

Source control operations can be performed on single files or recursively on multiple files in the project explorer
hierarchy. Single file operations are available using the Source Control toolbar and also the right click menu
of the text editor. All operations are available using the menu at Project | Source Control and on the Project

Explorer right click menu. The operations are described in terms of the Project Explorer right click menu.

Adding files to source control
You can add a file in the project that is not in source control using:

* In the Project Explorer, right click on a file node.
* From the menu, click Source Control then Add To Source Control.

* Add a comment and select okay for the dialog box.
To add multiple files to the source control system do the following:

* In the Project Explorer, right click on a solution, project or folder.

* From the menu, click Source Control then Add To Source Control(Recursive).

* The dialog box will show the list of files that can be added i.e. ones that have a status of Not Controlled.
* In the dialog you can uncheck the ones you don't want to add to source control, add a comment and

okay the dialog box.

Checking files out
To check out a file in the project from source control, do the following:

* In the Project Explorer, right click on a file node.
* From the menu, click Source Control then Check Out.

» Add a comment and select okay for the dialog box.
To check out multiple files in the project from source control, do the following:

* In the Project Explorer, right click on a solution, project or folder.

* From the menu, click Source Control then Check Out(Recursive).

» The dialog box will show the list of files that can be checked out i.e. ones that have a status of Controlled.
* In the dialog you can uncheck the ones you don't want to check out, add a comment and select okay for

the dialog box.

Checking files in
To check in files in the project to source control, do the following:

* In the Project Explorer, right click on a file node.

* From the menu, click Source Control then Check In.
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* Add a comment and select okay for the dialog box.
To check in multiple files in the project from source control, do the following:

* In the Project Explorer, right click on a solution, project or folder.

* From the menu, click Source Control then Check In(Recursive).

* The dialog box will show the list of files that can be checked in.

* In the dialog you can uncheck the ones you don't want to check in, add a comment and select okay for

the dialog box.

Undoing Check Outs
To undo a check out of a file in the project, do the following:

* In the Project Explorer, right click on a file node.
* From the menu, click Source Control then Undo Check Out.

To undo check out of multiple files in the project, do the following:

* In the Project Explorer, right click on a solution, project or folder.
* From the menu, click Source Control then Undo Check Out(Recursive).
* The dialog box will show the list of files that can have undo check out in i.e. ones that have a status of

Checked Out.
* In the dialog you can uncheck the ones you don't want to undo and select okay for the dialog box.

Get Latest Version
To get the latest version of a file in the project, do the following:

* In the Project Explorer, right click on a file node.
* From the menu, click Source Control then Get Latest Version.

To get the latest version of multiple files in the project, do the following:

* In the Project Explorer, right click on a solution, project or folder.
* From the menu, click Source Control then Get Latest Version(Recursive).
» The dialog box will show the list of files that can have undo check out in i.e. ones that have a status of

Controlled, Checked Out or Old.
* In the dialog you can uncheck the ones you don't want to get and select okay for the dialog box.

Showing the differences between files

To show the differences between the file in the project and the version checked into source control, do the

following:

* In the Project Explorer, right click on a file node.
* From the menu, click Source Control then Show Differences.
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You can use an external diff tool if you have one installed in preference to the built-in CrossWorks diff tool. You
define the diff command line CrossWorks generates using Tools | Options | Source Control | Diff Command
Line - note that command line is defined as a list of strings to avoid problems with spaces in arguments. The diff

command line can contain the following macros:

* S(localfile) The filename containing the file in the project.
 $(remotefile) The filename containing the latest version of the file in source control.
* $(localname) A display name for $(localfile).

» $(remotename) A display name for $(remotefile).

Merging files

To use merging you must have a merge tool installed. You define the merge command line CrossWorks
generates using Tools | Options | Source Control | Merge Command Line - note that command line is defined
as a list of strings to avoid problems with spaces in arguments. The merge command line can contain the

following macros:

* S(localfile) The filename containing the file in the project.

» $(remotefile) The filename containing the latest version of the file in source control.

» $(commonfile) The filename containing the version of the file that you originally edited and the file
which will be produced by the merge tool.

* $(localname) A display name for $(localfile).

» $(remotename) A display name for $(remotefile).

* $(commonname) A display name for $(commonfile).
To merge the file in the project and the version checked into source control, do the following:

* In the Project Explorer, right click the file node.
* From the menu, click Source Control then Merge.
* When the external tool has finished if $(commonfile) has been modified then you will be asked if you

want to overwrite the file in the project with $(commonfile).

Source control explorer

By selecting the Project | Source Control | Show Explorer.. menu a dialog is displayed that lists the directories
and files that are in source control. This dialog is used for selecting the remote root directory and when Project |

Source Control | Open Solution From.. is selected.

You can use the directory side of the dialog to create new directories and to refresh the list if this is required by

the source control provider.

Source control properties

When a file in the project is in source control, the Properties window shows the following properties in the

Source Control Options group:
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Checked Out
If Yes, the file is checked out by you to the project location; if No, the file is not checked out.

Different
If Yes, the checked out file differs from the one held in the source control system; if No, they are identical.

File Path
The file path of the file in the source control system.

Local Revision
The revision number/name of the local file.

Old Version
If Yes, the file in the project location is an old version compared to the latest version in the source control
system.

Provider Status
The source control provider status of the file.

Remote Revision
The revision number/name of the most recent version in source control.

Status
The source control status of the file.

Provider Specific Help

* Visual SourceSafe Provider
SourceOffSite Provider
CVS Provider

SVN Provider
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Breakpoint expressions

The debugger can set breakpoints by evaluating simple C like expressions. The simplest expression supported
is a symbol name. If the symbol name is a function then a breakpoint occurs when the first instruction of the
symbol is about to be executed. If the symbol name is a variable then a breakpoint occurs when the symbol has

been (target specific) accessed, this is termed a data breakpoint. For example the expression

X

will breakpoint when x is accessed. You can use a debug expression as a breakpoint expression. For example
x[ 4]

will breakpoint when element 4 of the array x is accessed and

@p

will breakpoint when the sp register is accessed.

Data breakpoints can be specified to occur when a symbol is accessed with a specific value using the ==
operator. The expression

X == 4

will breakpoint when x is accessed and it's value is 4. Similarly the operators <, <=, >, >=, ==, I= can be used. For

example

@p <= 0x1000

will breakpoint when the register sp is accessed and it's value is less than or equal to 0x1000.
You can use the operator & to mask the value you wish to breakpoint on. For example
(x & 1) == 1

will breakpoint when x is accessed and it has an odd value.

You can use the operator && to combine comparisons. For example

(x >= 2) && (x <= 14)

will breakpoint when x is accessed and it's value is between 2 and 14.

You can specify an arbitrary memory range using an array cast expression. For example
(char[256]) (0x1000)

will breakpoint when the memory region 0x1000-0x10FF is accessed.

You can specify an inverse memory range using the ! operator. For example

! (char [ 256] ) ( 0x1000)

will breakpoint when the memory region other than 0x1000-0x10FF is accessed.
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Debug expressions

The debugger can evaluate simple expressions that can be subsequently displayed in the watch window or as a

tool-tip in the code editor.
The simplest expression is an identifier which the debugger tries to interpret in the following order:

* an identifier that exists in the scope of the current context.

* the name of a global identifier in the program of the current context.
Numbers can be used in expressions, hexadecimal numbers must be prefixed with ‘0x'.
Registers can be referenced by prefixing the register name with ‘@'".

The standard C and C++ operators |, ~, *,/, %, +, -, >>, <<, <, <=, >, >=, ==, |=, & A, |, &&, || are supported on

numeric types.
The standard assignment operators =, +=, -=, *=, /=, %=, >>=, <<=, &=, |=, A= are supported on number types.
The array subscript [] operator is supported on array and pointer types.

The structure access operator . is supported on structured types (this also works on pointers to sstructures) and

the -> works similarly.

The dereference operator (prefix *) is supported on pointers, the addressof (prefix &) and sizeof operators are

supported.
The addressof(filename, linenumber) operator will return the address of the specified source code linenumber.
Function calling with parameters and return results.

Casting to basic pointer types is supported. For example (unsigned char *)0x300 can be used to display the

memory at a given location.

Casting to basic array types is supported. For example (unsigned char[256])0x100 can be used to reference a

memory region.

Operators have the precedence and associativity that one would expect of a C like programming language.
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Basic editing

CrossStudio has a built-in editor which allows you to edit text, but has features that make it particularly well

suited to editing code and is referred to as either the Text Editor or the Code Editor, based on its content.

You can open multiple code editors to view or edit source code in projects and copy and paste among them. The

Windows menu contains a list of all open code editors.

The code editor supports the language of the source file that it is editing, showing code with syntax highlighting
and offering smart indenting.

You can open a code editor in several ways, some of which are:

» By double clicking on afile in the Project Explorer or by right clicking on a file and selecting Open from
the context menu.

* Using the File > New or File > Open commands.

* Right clicking in a source file and selecting a file from the Open Include File menu.

Elements of the code editor

The code editor is divided into several elements which are described here.

» Code Pane The area where you edit your code. You can set options that affect the behavior of text in
the code pane as it relates to indenting, tabbing, dragging and dropping of text, and so forth. For more
information, see General, All Languages, Text Editor, Options Dialog Box.

* Margin gutter A gray area on the left side of the code editor where margin indicators such as
breakpoints, bookmarks, and shortcuts are displayed. Clicking this area sets a breakpoint on the
corresponding line of code. You can hide or display the Margin Indicator bar in General, Tools, Text Editor,
Options dialog box.

* Horizontal and vertical scroll bars Allows you to scroll the code pane horizontally and vertically so that
you can view the code that extends beyond the viewable edges of the code pane. You can hide or display

the horizontal and vertical scroll bars using the General, Tools, Text Editor, Options dialog box.
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Navigation

There are several ways to move around code editors:

* Mouse and cursor motion keys
» Bookmarks
* The Go To Line command

* The Navigate Backward and Navigate Forward buttons

Navigating with the mouse and keyboard

The most common way to navigate text is with the mouse and cursor motion keys:

* Click a location with the mouse.

» Use the arrow keys to move one character at a time, or the arrow keys in combination with the Ctrl key to
move one word at a time.

* Use the scroll bars or scroll wheel on the mouse to move through the text.

* Use the Home, End, PageUp, and PageDown keys.

* Use Ctrl+Up and Ctrl+Down to scroll the view without moving the insertion point.

The keystrokes most commonly used to navigate around a document are:

Keystroke Description

Up Moves the cursor up one line.

Down Moves the cursor down one line.

Left Moves the cursor left one character.
Right Moves the cursor right one character.

Moves the cursor to the first character on the line.
Home Pressing Home a second time moves the cursor to
the first column.

End Moves the cursor to the end of the line.
PageUp Moves the cursor up one page.
PageDown Moves the cursor down one page.
Ctrl+Left Moves the cursor left one word.
Ctrl+Right Moves the cursor right one word.
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Ctrl+Up Moves the cursor to the previous function.
Ctrl+Down Moves the cursor to the next function.

Ctrl+Home Moves the cursor to the start of the document.
Ctrl+End Moves the cursor to the end of the document.
Alt+Up Move the insertion point to the top of the window.

Move the insertion point to the bottom of the
Alt+Down

window.

Scrolls the document up one line in the window
Ctrl+Up . .

without moving the caret.

Scrolls the document down one line in the window
Ctrl+Down ) .

without moving the caret.

Go to line

To move the cursor to a particular line number, do the following:

* Choose Search > Go To Line or type Ctrl+G.
* Enter the line number to move the cursor to.

Selecting Text

Selecting text with the keyboard

You can select text using the keyboard by using Shift with the navigation keys.
 Hold Shift key down while using the cursor motion keys.

Selecting text with the mouse

* Move mouse cursor to the point in the document that you want to start selecting.
* Hold down left mouse button and drag mouse to mark selection.

* Release left mouse button to end selection.

Matching delimiters

The editor can find the matching partner for delimiter characters such as (), [], {}, <>.
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To match a delimiter

* Move cursor to the left of the delimiter character to be matched.

* Choose Search > Go To Mate or type Ctrl+].

To select a delimited range

* Move cursor to the left of the delimiter character to be matched.

* Choose Search > Select To Mate or type Ctrl+Shift+].
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Bookmarks

To edit a document elsewhere and then return to your current location, add a bookmark. The bookmarks
presented in this section are temporary bookmarks and their positions are not saved when the file is closed nor

when the solution is closed.

Adding a bookmark

To add a temporary bookmark, move to the line you want to bookmark and do one of the following:
* On the Text Edit tool bar, click the Toggle Bookmark button.

—or—
* From the Edit menu, click Bookmarks then Toggle Bookmark.

—or—
* Type Ctrl+F2.

A temporary bookmark symbol appears next to the line in the indicator margin which shows that the bookmark

has been set.

Moving through bookmarks

To navigate forward through temporary bookmarks, do one of the following:
* On the Text Edit tool bar, click the Next Bookmark button.

—or—
* From the Edit menu, click Bookmarks then Next Bookmark.

—or—
* TypeF2.

The editor moves the cursor to the next bookmark set in the document. If there is no following bookmark, the

cursor is moved to the first bookmark in the document.
To navigate backward through temporary bookmarks, do one of the following:
* On the Text Edit tool bar, click the Previous Bookmark button.
—or—
* From the Edit menu, click Bookmarks then Previous Bookmark.
—or—

* Type Shift+F2.
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The editor moves the cursor to the previous bookmark set in the document. If there is no previous bookmark,

the cursor is moved to the last bookmark in the document.
Moving to the first or last bookmark
To move to the first bookmark set in a document, do one of the following:
* From the Edit menu, click Bookmarks then First Bookmark.
—or—
* Type Ctrl+K, F2.
To move to the last bookmark set in a document, do one of the following:
* From the Edit menu, click Bookmarks then Last Bookmark.
—or—
» Type Ctrl+K, Shift+F2.

Removing bookmarks

To remove a temporary bookmark, move to the line you want to remove the bookmark from and do one of the

following:
* On the Text Edit tool bar, click the Toggle Bookmark button.
—or—
* From the Edit menu, click Bookmarks then Toggle Bookmark.
—or—
* Type Ctrl+F2.
The temporary bookmark symbol disappears whoch shows that the bookmark has been removed.
To remove all temporary bookmarks set in a document, do the following:
* From the Edit menu, click Bookmarks then Clear All Bookmarks.
—or—

* Type Ctrl+Shift+ F2.

123



CrossWorks for MSP430 Reference Manual CrossStudio Reference

Changing text

Whether you are editing code, HTML, or plain text, the Code Editor is just line many other text editors or word
processors. For code that is part of a project, the project’s programming language support provides syntax

highlighting colorization, indentation, and so on.

Adding text

The editor has two text input modes:

* Insertion mode As text is entered it is inserted at the current cursor position and any text to the right of
the cursor is shifted along. A visual indication of inserion mode is a that the cursor is a flashing line.
» Overstrike mode As text is entered it replaces any text to the right of the cursor. A visual indication of

inserion mode is that the cursor is a flashing block.

Insert and overstrike modes are common to all editors: if one editor is in insert mode, all editors are set to insert
mode.. You can configure the cursor appearance in both insertion and overstrike modes using the Tools >

Options dialog in the Text Editor > General pane.
Changing to insertion or overstrike mode
To toggle between insertion and overstrike mode, do the following:

* Press the Insert button to toggle between insert and overwrite mode.
* If overstike mode is enabled, the OVR status indicator will be enabled and the overstrike cursor will be

visible.
Adding or inserting text
To add or insert text, do the following:

« Either click somewhere in the document or move the cursor to the desired location.
¢ Enter the text.

* If your cursor is between existing characters, the text is inserted between them.

To overwrite characters in an existing line, press the Insert key to put the editor in Overstrike mode.

Deleting text

The text editor supports the following common editing keystrokes:

Key Description
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Backspace Deletes one character to the left of the cursor
Delete Deletes one character to the right of the cursor
Ctrl+Backspace Deletes one word to the left of the cursor
Ctrl+Delete Deletes one word to the right of the cursor

Deleting characters
To delete characters or a words in a line, do the following:

* Place the cursor immediately before the word or letter you want to delete.
¢ Press the Delete key as many times as needed to delete the characters or words.

* Place your cursor at the end of the letter or word you want to delete.
* Press the Backspace key as many times as needed to delete the characters or words.

Note You can double-click a word and then press Delete or Backspace to delete it.

Deleting lines or paragraphs
To delete text which spans more than a few characters, do the following:

* Highlight the text you want to delete by selecting it. You can select text by holding down the left mouse
button and dragging over the text, or by using the Shift key with the either the arrow keys or the Home,
End, Page Up, Page Down keys.

* Press Delete or Backspace.
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Using the clipboard

Copying text
To copy the selected text to the clipboard, do one of the following:
* From the Edit menu, select Copy.
—or—
* Type Ctrl+C.
—or—
* Type Ctrl+Ins.
To append the selected text to the clipboard, do the following:
* From the Edit menu, click Clipboard then Copy Append.
To copy whole lines from the current editor and place them onto the clipboard
* Select Edit | Clipboard | Copy Lines menu item.
To copy whole lines from the current editor and append them onto the end of the clipboard
* Select Edit | Clipboard | Copy Lines Append menu item.
To copy bookmarked lines from the current editor place them onto the clipboard
* Select Edit | Clipboard | Copy Marked Lines menu item.
To copy bookmarked lines from the current editor and append them onto the end of the clipboard
* Select Edit | Clipboard | Copy Marked Lines Append menu item.
Cutting text
To cut the selected text to the clipboard, do one of the following:
* From the Edit menu, click Cut.
—or—
* Type Ctrl+X.
—or—
* Type Shift+Del.

To cut selected text from the current editor and append them onto the end of the clipboard
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* Select Edit | Clipboard | Cut Append menu item.
To cut whole lines from the current editor and place them onto the clipboard
* Select Edit | Clipboard | Cut Lines menu item.
To cut whole lines from the current editor and append them onto the end of the clipboard
* Select Edit | Clipboard | Cut Lines Append menu item.
To cut bookmarked lines from the current editor and place them onto the clipboard
* Select Edit | Clipboard | Cut Marked Lines menu item.
To cut bookmarked lines from the current editor and append them onto the end of the clipboard
* Select Edit | Clipboard | Cut Marked Lines Append menu item.
Pasting text
To paste text into current editor from clipboard, do one of the following:
* From the Edit menu, click Paste.
—or—
* Type Ctrl+V.
—or—
* Type Shift+Ins.
To paste text into a new editor from clipboard, do the following:
* From the Edit menu, click Clipboard then Paste As New Document.
Clearing the clipboard
To clear the clipboard, do the following:

» From the Edit menu, click Clipboard then Clear Clipboard.
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Drag and drop editing

You can select text and then drag and drop it in another location. You can drag text to a different location in the
same text editor or to another text editor.

Dragging and dropping text

To drag and drop text, do the following:

Select the text you want to move, either with the mouse or with the keyboard.

Click on the highlighted text and keep the mouse button pressed.

* Move the mouse cursor to where you want to place the text.

Release the mouse button to drop the text.

Dragging text moves it to the new location. You can copy the text to a new location by holding down the Ctrl
key while moving the text: the mouse cursor changes to indicate a copy. Pressing the Esc key while dragging
text will cancel a drag and drop edit.

Enabling drag and drop editing
To enable or disable drag and drop editing, do the following:

» From the Tools menu, click Options.

» Under Text Editor, click General.

* In the Editing section, check Drag/drop editing to enable drag and drop editing or uncheck it to disable
drag and drop editing.

128



CrossWorks for MSP430 Reference Manual CrossStudio Reference

Undo and redo

The editor has an undo facility to undo previous editing actions. The redo feature can be used to re-apply
previously undone editing actions.

Undoing one edit
To undo one editing action, do one of the following:
* From the Edit menu, click Undo.
—or—
¢ On the Standard toolbar, click the Undo tool button.
—or—
» Type Ctrl+Z or Alt+Backspace.
Undoing multiple edits
To undo multiple editing actions, do the following:

¢ On the Standard toolbar, click the arrow next to the Undo tool button.
* From the menu, select the editing operations to undo.

Undoing all edits
To undo all edits, do one of the following:
* From the Edit menu, click Advanced then Undo All.
—or—
* Type Ctrl+K, Ctrl+Z.
Redoing one edit
To redo one editing action, do one of the following:
* From the Edit menu, click Redo.
—or—
* On the Standard toolbar, click the Redo tool button.
—or—
» Type Ctrl+Y or Alt+Shift+Backspace.

Redoing multiple edits

To redo multiple editing actions, do the following:
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¢ On the Standard toolbar, click the arrow next to the Redo tool button.

* From the menu, select the editing operations to redo.
Redoing all edits
To redo all edits, do one of the following:

* From the Edit menu, click Advanced then Redo All.
—or—

* Type Ctrl+K, Ctril+Y.
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Indentation

The editor uses the Tab key to increase or decrease the indentation level. The indentation size can be altered in

the editor’'s Language Properties window.

Changing indentation size
To change the indentation size, do the following:

* Select the Properties Window.
* Select the Language Properties pane.
* Set the Indent Size property for the required language.

The editor can optionally use tab characters to fill whitespace when indenting. The use of tabs for filling

whitespace can be selected in the editor's Language Properties window.

Selecting tab or space fill when indenting

To enable or disable the use of tab characters when indenting, do the following:

* Select the Properties Window.
* Select the Language Properties pane.
» Set the Use Tabs property for the required language. Note that changing this setting does not add or

remove existing tabs from files, the change will only effect new indents.

The editor can provide assistance with source code indentation while inserting text. There are three levels of

indentation assistance:

* None The indentation of the source code is left to the user.

* Indent This is the default. The editor maintains the current indentation level. When Return or Enter is
pressed, the editor automatically moves the cursor to the indentation level of the previous line.

* Smart The editor analyses the source code to compute the appropriate indentation level for the line. The
number of lines before the current cursor position that are analysed for context can be altered. The smart
indent mode can be configured to either indent open and closing braces or the lines following the braces.

Changing indentation options
To change the indentation mode, do the following:

* Select the Properties Window.
* Select the Language Properties pane.
 Set the Indent Mode property for the required language.

To change whether opening braces are indented in smart indent mode, do the following:

* Select the Properties Window.
 Select the Language Properties pane.

* Set the Indent Opening Brace property for the required language.
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To change whether closing braces are indented in smart indent mode, do the following:

* Select the Properties Window.
* Select the Language Properties pane.
* Set the Indent Closing Brace property for the required language.

Changing indentation context
To change number of previous line used for context in smart indent mode, do the following:

* Select the Properties Window.
* Select the Language Properties pane.
* Set the Indent Context Lines property for the required language.
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File management

To create afile

¢ Select File > New > New File menu item.

Opening an existing document
To open an existing document, do one of the following:

* Click File > Open...

* Choose the file to open from the dialog and click Open.

* Type Alt+O.

e Choose the document to open from the dialog and click Open.

Opening multiple documents
To open multiple existing documentss in the same directory, do one of the following

* Select File > Open.

* Choose multiple documents to open from the dialog. Hold down Ctrl key to add individual documents or
hold down Shift to select a range of documentss.

¢ Click Open.

Saving a document
To save a file, do one of the following:

» Select the document to save.
* From the File menu, click Save.

—Or—

* Select the document to save.
* Type Ctrl+S.

—Or—

* Select the document to save.
¢ Click the document icon in the document's title bar.

* From the popup menu, click Save.

Saving a document to a different name

To save a file, do one of the following:
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¢ Select the document to save.
* From the File menu, click Save As...
» Enter the new file name and click Save.

Select the document to save.

* From the popup menu, click Save As...

* Enter the new file name and click Save.

Printing a document
To print a document, do one of the following:

* Select editor to print.
* From the File menu, click Print...

* Select the printer to print to and click OK.

* Click the document icon in the document's title bar.

* From the popup menu, click Print...

* Select the printer to print to and click OK.

To insert a file at the current cursor position

* Select the editor to insert file into.

* Move the cursor to the required insertion point.
 Select Edit > Insert File menu item.

¢ Select file to insert.

Click Open button.

To toggle a file’s write permission

* Select the editor containing the file.
* Select Edit > Advanced > Toggle Read Only.
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Find and replace

To find text in a single file

* Select Edit | Find and Replace | Find... menu item.

* Enter the string to be found in the Find what input.

* If the search will be case sensitive, set the Match case option.

* If the search will be for a whole word, i.e. there will be whitespace, the beginning or the end of line on
either side of the string being searched for, set the Match whole word option.

* If the search string is a Regular Expression, set the Use regular expression option.

* If the search should move up the document from the current cursor position rather than down the
document, set the Search up option.

* Click Find button to find next occurrence of the string or click Mark All to bookmark all lines in the file

containing the string.

To find text within a selection

* Select text to be searched.

* Select Edit | Find and Replace | Find... menu item.

* Enter the string to be found in the Find what input.

« If the search will be case sensitive, set the Match case option.

* If the search will be for a whole word, i.e. there will be whitespace, the beginning or the end of line on
either side of the string being searched for, set the Match whole word option.

* If the search string is a Regular Expression, set the Use regular expression option.

* If the search should move up the document from the current cursor position rather than down the
document, set the Search up option.

 Click Mark All to bookmark all lines in the selection containing the string.

To find and replace text

* Select Edit | Find and Replace | Replace... menu item.

* Enter the string to be found in the Find what input.

* Enter the string to replace the found string with in the Replace with input. If the search string is a Regular
Expression then the \n backreference can be used in the replace string to reference captured text.

* If the search will be case sensitive, set the Match case option.

* If the search will be for a whole word, i.e. there will be whitespace, the beginning or the end of line on
either side of the string being searched for, set the Match whole word option.

* If the search string is a Regular Expression, set the Use regular expression option.

* If the search should move up the document from the current cursor position rather than down the
document, set the Search up option.

* Click Find button to find next occurrence of string and then Replace button to replace the found string

with replacement string or click Replace All to replace all occurrences of the string without prompting.
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To find text in multiple files

* Select Edit | Find and Replace | Find in Files... menu item.

* Enter the string to be found in the Find what input.

* Enter the wildcard to use to filter the files in the In file types input.

 Enter the folder to start search in the In folder input.

* If the search will be case sensitive, set the Match case option.

* If the search will be for a whole word, i.e. there will be whitespace, the beginning or the end of line on
either side of the string being searched for, set the Match whole word option.

* If the search string is a Regular Expression, set the Use regular expression option.

* If the search will be carried out in the root folder’s sub-folders, set the Look in subfolders option.

» The output of the search results can go into two separate panes. If the output should go into the second
pane, select Output to pane 2 option.

¢ Click Find button.
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Regular expressions

The editor can search and replace test using regular expressions. A regular expression is a string that uses
special characters to describe and reference patterns of text. The regular expression system used by the editor
is modelled on Perl’s regexp language. For more information on regular expressions, see Mastering Regular
Expressions, Jeffrey E F Freidl, ISBN 0596002890.

Summary of special characters

The following table summarizes the special characters that the CrossStudio editor supports.

Characters Meaning

\d Match a numeric character.

\D Match a non-numeric character.

\s Match a whitespace character.

\S Match a non-whitespace character.
\w Match a word character.

\W Match a non-word character.

Match set of characters, e.g. [ch] matches characters c
or h. A range can be specified using the - character,
e.g. [0-27-9]' matches if characteris0,1,2,7 8 or 9. A
range can be negated using the ‘A’ character, e.g. ‘[a-
z]' matches if character is anything other than a lower
case alphabetic character.

[c]

The literal character c. For example to match the

\e character * you would use \*.

\a Match ASCII bell character.

\f Match ASCII form feed character.

\n Match ASClI line feed character.

\r Match ASCII carriage return character.

\t Match ASCII horizontal tab character.

\v Match ASClII vertical tab character.

\xhhhh Match Unicode character specified by hexadecimal

number hhhh.

Match any character.

Match zero or more occurrences of the preceding
expression.
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Match one or more occurrences of the preceding

+ .
expression.
, Match zero or one occurrences of the preceding
’ expression.
{n} Match n occurrences of the preceding expression.
" Match at least n occurrences of the preceding
' expression.
ol Match at most m occurrences of the preceding
’ expression.
nm Match at least n and at most m occurrences of the
! preceding expression.
A Beginning of line.
$ End of line.
\b Word boundary.
\B Non-word boundary.
(e) Capture expression e.
\n Backreference to nth captured text.
Examples

The following regular expressions can be used with the editor's search and replace operations. To use the

regular expression mode the Use regular expression check box must be set in the search and replace dialog.

Once enabled, the regular expressions can be used in the Find what search string. The Replace with strings can

use the "\n" backreference string to reference any captured strings.

"Find what" String

"Replace with" String Description

ulw. d

Search for any length string
containing one or more word
characters beginning with the
character ‘u’ and ending in the
character ‘d".

I\.*;$

Search for any lines ending in a
semicolon.

(typedef. +\s+) (\ S+); \ 1TEST \ 2;

Find C type definition and insert the
string “TEST” onto the beginning of
the type name.
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Advanced editor features

Code Templates

The editor provides the ability to use code templates. A code template is a block of frequently used source code
that can be inserted automatically by using a particular key sequence. A ‘|’ character is used in the template to

indicate the required position of the cursor after the template has been expanded.
To view code templates
* Select Edit > Advanced > View Code Templates menu item.
Code templates can either be expanded manually or automatically when the Space key is pressed.
To expand a code template manually

» Type a key sequence, for example the keys ¢ followed by b for the comment block template.
* Select Edit > Advanced > Expand Template or type Ctrl+J to expand the template.

To expand the template automatically

* Ensure the Expand Templates On Space editor property is enabled.
» Type a key sequence, for example the keys c followed by b for the comment block template.
* Now type Space key to expand the template.

Editing Macros

The editor has a number of built-in macros for carrying out common editing actions.
To declare a type

* Select Edit > Editing Macros > Declare Or Cast To menu item for required type.
To cast to a type

* Select text in the editor containing expression to cast.

* Select Edit > Editing Macros > Declare Or Cast To menu item for required type cast.
To insert a qualifier

* Select Edit > Editing Macros > Insert menu item for required qualifier.

Tab Characters

The editor can either use tab characters or only use space characters to fill whitespace. The use of tabs or spaces
when indenting can be specified in the editor’s language properties. The editor can also add or remove tabs

characters in blocks of selected text.
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To replace spaces with tab characters in selected text

* Select text.

* Select Edit > Advanced > Tabify Selection menu item

To replace tab characters with spaces in selected text

* Select text.
¢ Select Edit > Advanced > Untabify Selection menu item

Changing Case
The editor can change the case of selected areas of text.

To change case of selected text to uppercase

e Select text.

* Select Edit > Advanced > Make Selection Uppercase menu item.

To change case of selected text to lowercase

* Select text.

* Select Edit > Advanced > Make Selection Lowercase menu item.

Commenting

The editor can add or remove language specific comment characters to areas of text.

To comment out an area of selected text

* Select text to comment out.

* Select Edit > Advanced > Comment menu item.

To uncomment an area of selected text

¢ Select text to remove comment characters from.

¢ Select Edit > Advanced > Uncomment menu item.

Indentation

The editor can increase or decrease the indentation level of an area of selected text.

140

CrossStudio Reference



CrossWorks for MSP430 Reference Manual

To increase indentation of selected text

¢ Select text.

¢ Select Edit > Advanced > Increase Line Indent menu item.

To decrease indentation of selected text

¢ Select text.

¢ Select Edit > Advanced > Decrease Line Indent menu item.

Sorting

The editor can sort areas of selected text in ascending or descending ASClI order.

To sort selected lines into ascending order

* Select text to sort.

* Select Edit > Advanced > Sort Ascending menu item.

To sort selected lines into descending order

* Select text to sort.
* Select Edit > Advanced > Sort Descending menu item.

Text Transposition
The editor can transpose word or line pairs.

To transpose the word at the current cursor position with the previous word

* Select Edit > Advanced > Transpose Words menu item.

To transpose the current line with the previous line

 Select Edit > Advanced > Transpose Lines menu item.

Whitespace

To make whitespace visible

* Select Edit > Advanced > Visible Whitespace menu item.
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Code templates

The editor provides the ability to use code templates. A code template is a block of frequently used source code
that can be inserted automatically by using a particular key sequence. A ‘|’ character is used in the template to
indicate the required position of the cursor after the template has been expanded.

Editing code templates
To edit code templates, do the following:
* From the Edit menu, click Advanced then View Code Templates.
Code templates can either be expanded manually or automatically when the Space key is pressed.
Manually expanding a template
To expand a code template manually, do the following:

» Type a key sequence, for example the keys c followed by b for the comment block template.

* From the Edit menu, click Advanced then Expand Template or type Ctrl+J to expand the template.
Automatically expanding templates
To expand the template automatically, do the following:

* Ensure the Expand Templates On Space editor property is enabled.
* Type a key sequence, for example the keys c followed by b for the comment block template.

* Now type Space key to expand the template.

142



CrossWorks for MSP430 Reference Manual CrossStudio Reference

Linking and section placement

Executable programs consists of a number of program sections. Typically there will be program sections for
code, initialised data and zero'd data. There will often be more than one code section and these will require

placement at specific addresses in memory.

To describe how the program sections of your program are positioned in memory the CrossWorks project
system uses a memory map file and a section placement file. These files are both xml files and can be edited
with the CrossWorks text editor. The memory map file specifies the start address and size of memory segments
of the target. The section placement file specifies where to place program sections in the memory segments
of the target. Seperating the memory map from the section placement scheme enables a single hardware
description to be shared across projects and also enables a project to be built for a variety of hardware

descriptions.

For example a memory map file representing a device with two memory segments called FLASH and SRAM
could look something like.
<Root nane="Devi cel" >

<Menor ySegnent name="FLASH' start="0x10000000" size="0x10000" />

<Menor ySegnent name="SRAM' st art="0x20000000" si ze="0x1000" />
</ Root >
A corresponding section placement file will refer to the memory segments of the memory map file and list the
sections that are to be placed in those segments. This is done using a memory segment name in the section

placement file that matches a memory segment name in the memory map file.

For example a section placement file that places a section called .stack in the SRAM segment and the .vectors
and .text section in the FLASH segment would look like.
<Root name="Fl ash Section Pl acenent" >
<Menor ySegnent nane="FLASH' >
<ProgranfSecti on nanme=".vectors" |oad="Yes" />
<ProgranBection name=".text" |oad="Yes" />
</ Menor ySegnent >
<Menor ySegnent nanme="SRAM' >
<Progranfecti on nane=".stack" |oad="No" />
</ Menor ySegnent >
</ Root >
Note that the order of section placement within a segment is top down in this example .vectors is placed before

.text.

The memory map file and section placement file to use for linkage can either be included as a part of the project

or alternatively they can be specified the linker properties of the project.

You can create a new program section using the either the assembler or the compiler. For the C compiler this
can be achieved using one of the #pragma directives. For example:
#pragma codeseg(".foo")

voi d foobar(void);
#pragma codeseq(defaul t)
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This will allocate foobar in the section called .foo. Alternatively you can specify the section names of the
code, constant, data and zero'd data for an entire compliation unit using the Section Options of the compiler

properties of the project.

You can now place the section into the section placement file using the editor so that it will be located after the
vectors sections as follows.
<Root nane="Fl ash Section Placenment" >
<Menor ySegnent nane="FLASH' >
<Pr ogr anfSecti on nanme=".vectors" |oad="Yes" />
<Pr ogr anBecti on name=".foo" |oad="Yes" />
<ProgranBection name=".text" |oad="Yes" />
</ Menor ySegnent >
<Menor ySegnment nanme="SRAM' >
<Pr ogr anfSecti on nane=".stack" |oad="No" />
</ Menor ySegnent >
</ Root >
If you are modifying a section placement file that is supplied in the CrossWorks distribution you will need to

import it into your project using the right click menu on project explorer.

Sections containing code and constant data should have their load property set to be "Yes". There are sections
that don't require any loading such as stack sections and zero'd data sections, these sections should have the

load property set to "No".

You can specify that initialisation data is stored in the default program section using the .init directive and you
can refer to the start and end of the section using the SFE and SFB directives. If for example you create a new

data section called "IDATA2" you can store this in the program by putting the following into the startup code

data_init_begi n2
Linit

"1 DATA2"
data_init_end2

You can then use these symbols to copy the stored section information into the data section using (an assembly

coded version of)

mencpy( SFB(1 DATA2), data_init_begi n2, data_init_end2-data_init_end2)
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CrossStudio Windows

This section is a reference to each of the windows in the CrossStudio environment.

In this section

Breakpoints window
Describes how to use the breakpoints window to manage breakpoints in a program.

Call stack window

Descibes how to traverse the call stack to examine data and where function calls came from.

Clipboard ring window
Describes how to use the clipboard ring to make complex cut-and-pastes easier.

Execution counts window and Trace Window
Describes how to gather useful profiling statistics on your application on the simulator and targets that
support execution profiling and tracing.

Globals window, Locals window, and Watch windows.
Describes how to examine your application's local and global variables and how to watch specific variables.

Memory windows
Describes how to look at target memory in raw hexadecimal form.

Register window
Describes how to examine processor registers and peripherals defined by the project's memory map file.

Threads window
Describes how CrossStudio can display thread-local data, tasks and objects when you run your application
under a real-time operating system.

Help window
Describes how the CrossSudio help system works and how to get answers to your questions.

Output window
Describes the output window and the logs it contains.

Project explorer
Describes the project explorer and how to manage your projects.

Properties window
Describes the property window and how to change environment and project properties using it.

Soure navigator
Describes how to use the Source Navigator to easily browse your project's functions, methods, and variable.
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Symbol browser
Describes how you can use the Symbol browser to find out how much code and data your application

requires.

Targets window
Describes how to manage your target connections by creating new ones, editing existing ones, and

deleteing unused ones.
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Breakpoints window

The Breakpoints window manages the list of currently set breakpoints on the solution. Using the breakpoint

window you can:

* Enable, disable and delete existing breakpoints.
* Add new breakpoints.
» Show the status of existing breakpoints.

Breakpoints are stored in the session file so they will be remembered each time you work on a particular
project. When running in the debugger, you can set breakpoints on assembly code addresses. These low-level
breakpoints appear in the breakpoint window for the duration of the debug run but are not saved when you

stop debugging.

When a breakpoint is hit then the matched breakpoint will be highlighted in the breakpoint window.

Breakpoints window layout
The Breakpoints window is divided into a tool bar and the main breakpoint display.

The Breakpoint tool bar

Button Description

Creates a new breakpoint using the New Breakpoint
dialog.

Toggles the selected breakpoint between enabled and
disabled states.

& | &

Removes the selected breakpoint.

Moves the cursor to the statement that the selected
breakpoint is set at.

i

Deletes all breakpoints.

Disables all breakpoints.

Enables all breakpoints.

k& 8 &F

Creates a new breakpoint group and makes it active.

The Breakpoints window display

The main part of the Breakpoints window displays the breakpoints that have been set and what state they are

in. You can organize breakpoints into folders, called breakpoint groups.

CrossStudio displays these icons to the left of each breakpoint:
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Icon Description
P Enabled breakpoint An enabled breakpoint will stop
your program running when the breakpoint condition
is met.
) Disabled breakpoint A disabled breakpoint will not

stop the program when execution passes through it.

7] Invalid breakpoint An invalid breakpoint is one where
the breakpoint cannot be set, for example there is no
executable code associated with the source code line
where the breakpoint is set or the processor does not
have enough hardware breakpoints.

Showing the Breakpoints window
To display the Breakpoints window if it is hidden, do one of the following:
* From the View menu, click Other Windows then Breakpoints.
—or—
* From the Debug menu, click Debug Windows then Breakpoints.
—or—
* Type Ctrl+Alt+B.
—or—
* On the Debug tool bar, click the Breakpoints icon.
—or—

* Right click the tool bar area to display the View menu.

* From the popup menu, click Other Windows then Breakpoints.

Managing single breakpoints

You can manage breakpoints in the Breakpoint window.
Deleting a breakpoint
To delete a breakpoint, do the following:

* In the Breakpoints window, click the breakpoint to delete.
* From the Breakpoints window tool bar, click the Delete Breakpoint button.

Editing a breakpoint

To edit the properties of a breakpoint, do the following:
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* In the Breakpoints window, right click the breakpoint to edit.
* From the popup menu, click Edit Breakpoint.
* Edit the breakpoint in the New Breakpoint dialog.

Enabling or disabling a breakpoint
To toggle the enable state of a breakpoint, do one of the following:

* In the Breakpoints window, right click the breakpoint to enable or disable.

* From the popup menu, click Enable/Disable Breakpoint.

* In the Breakpoints window, click the breakpoint to enable or disable.
* Type Ctrl+F9.

Managing breakpoint groups

Breakpoints are divided into breakpoint groups. You can use breakpoint groups to specify sets of breakpoints
that are applicable to a particular project in the solution or for a particular debug scenario. Initially there is a

single breakpoint group, named Default, to which all new breakpoints are added.
Creating a new breakpoint group
To create a new breakpoint group, do one of the following:

» From the Breakpoints window tool bar, click the New Breakpoint Group button.
—or—

* From the Debug menu, click Breakpoints then New Breakpoint Group.
—or—

* Right click anywhere in the Breakpoints window.
* From the popup menu, click New Breakpoint Group.

In the New Breakpoint Group Dialog, enter the name of the breakpoint group.
Selecting a new active breakpoint group

When you create a breakpoint, it is added to the active breakpoint group. To make a group the active group, do
the following:

* In the Breakpoints window, click the breakpoint group to make active.

* From the popup menu, click Set as Active Group.

Deleting a breakpoint group

To delete a breakpoint group, do the following:
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* In the Breakpoints window, right click the breakpoint group to delete.
* From the popup menu, click the Delete Breakpointt Group button.

Enabling all breakpoints in a breakpoint group
You can enable all breakpoints within a group as a whole. To enable all breakpoints in a group, do the following:

* In the Breakpoints window, right click the breakpoint group to enable.

* From the popup menu, click Enable Breakpoint Group.
Disabling all breakpoints in a breakpoint group
You can disable all breakpoints within a group as a whole. To disable all breakpoints in a group, do the following:

* In the Breakpoints window, right click the breakpoint group to disable.

* From the popup menu, click Disable Breakpoint Group.

Managing all breakpoints

You can delete, enable, or disable all breakpoints.
Deleting all breakpoints
To delete all breakpoints, do one of the following:
* From the Debug menu, click Breakpoints then Delete All Breakpoints.
—or—
* From the Breakpoints window tool bar, click the Delete All Breakpoints button.
—or—
» Type Ctrl+Shift+F9.
Enabling all breakpoints
To enable all breakpoints, do one of the following:
* From the Debug menu, click Breakpoints then Enable All Breakpoints.
—or—
* From the Breakpoints window tool bar, click the Enable All Breakpoints button.
Disabling all breakpoints
To disable all breakpoints, do one of the following:
* From the Debug menu, click Breakpoints then Disable All Breakpoints.
—or—

* From the Breakpoints window tool bar, click the Disable All Breakpoints button.
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Clipboard ring window

The code editor captures all Cut and Copy operations and stores the the cut or copied item on the Clipboard
Ring. The clipboard ring stores the last 20 text items that were cut or copied, but you can configure the
maximum number of items stored on the clipboard ring using the environment options dialog. The clipboard
ring is an excellent place to store scraps of text when you're working with many documents and need to cut and
paste between them.

Showing the clipboard ring

To display the Clipboard Ring window if it is hidden, do one of the following:
* From the View menu, click Clipboard Ring.

—or—
* Type Ctrl+Alt+C.

—or—

* Right click the tool bar area to display the View menu.
» From the popup menu, click Clipboard Ring.

Pasting an item by cycling the clipboard ring

To paste from the clipboard ring, do the following:

 Cut or copy some text from your code. The last item you cut or copy into the clipboard ring is the current
item for pasting.

» Type Ctrl+Shift+V to paste the clipboard ring's current item to the current document.

» Repeatedly type Ctrl+Shift+V to cycle through the entries in the clipboard ring until you get to the one
you want to permanently paste in the document. Each time you press Ctrl+Shift+V, the editor replaces
the last entry you pasted from the clipboard ring so that you end up with only the last one you selected.
The item you stop on then becomes the current item.

» Move to another location or cancel the selection. You can use Ctrl+Shift+V to paste the current item
again or cycle the clipboard ring to a new item.

Clicking an item in the clipboard ring makes it the current item.
Pasting a specific item into a document
To paste an item on the clipboard ring directly into the current document, do one of the following:

* Move the cursor to the position where you want to paste the item into the document.
* Display the dropdown menu of the item to paste by clicking the arrow to its right.
* From the menu, click Paste.

151



CrossWorks for MSP430 Reference Manual CrossStudio Reference

* Make the item you want to paste the current item by clicking it.
* Move the cursor to the position where you want to paste the item into the document.
* Type Ctrl+Shift+V.

Pasting all items into a document

To paste all items on the clipboard ring into the current document, move the cursor to the position where you

want to paste the items into the document and do one of the following:
* From the Edit menu, click Clipboard Ring then Paste All.
—or—
* On the Clipboard Ring tool bar, click the Paste All button.
—or—
* Type Ctrl+R, Ctrl+V.
Removing a specific item from the clipboard ring
To remove an item from the clipboard ring, do the following:

* Display the dropdown menu of the item to delete by clicking the arrow at the right of the item.
* From the menu, click Delete.

Removing all items from the clipboard ring
To remove all items from the clipboard ring, do one of the following:

» From the Edit menu, click Clipboard Ring then Clear Clipboard Ring.
—or—

* On the Clipboard Ring tool bar, click the Clear Clipboard Ring button.
—or—

e Type Ctrl+R, Delete.
Configuring the clipboard ring
To configure the clipboard ring, do the following:

* From the Tools menu, select Options.

* Under Environment, select Even More...

» Check Preserve Contents to save the content of the clipboard ring between runs, or uncheck it to start
with an empty clipboard ring.

» Change Maximum Items to configure the maximum number of items stored on the clipboard ring.
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Call stack window

The Call Stack window displays the list of function calls (stack frames) that are active at the point that program
execution halted. When program execution halts, CrossStudio populates the call stack window from the active
(currently executing) task. For simple single-threaded applications not using the CrossWorks tasking library there
is only a single task, but for multi-tasking programs that do use the CrossWorks Tasking Library there may be any
number of tasks. CrossStudio updates the Call Stack window when you change the active task in the Threads
Window.

Call Stack user interface
The Call Stack window is divided into a tool bar and the main breakpoint display.

Call Stack tool bar

Button Description

Moves the cursor to where the call to the selected
frame was made.

i

Sets the debugger context to the selected stack frame.

Moves the debugger context down one stack to the
called function

b 4|V

Moves the debugger context up one stack to the
calling function

Selects the fields to display for each entry in the call
stack.

B

Sets the debugger context to the most recent stack
frame and moves the cursor to the currently executing
statement.

‘%ﬂ

Call Stack display

The main part of the Call Stack window displays each unfinished function call (active stack frame) at the point
that program execution halted. The most recent stack frame is displayed at the bottom of the list and the eldest

is displayed at the top of the list.

CrossStudio displays these icons to the left of each function name:

Icon Description
C Indicates the stack frame of the current task.
[ Indicates the stack frame selected for the debugger
context.
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P Indicates that a breakpoint is active and when the
function returns to its caller.

These icons can be overlaid to show, for instance, the debugger context and a breakpoint on the same stack
frame.

Showing the Call Stack window
To display the Call Stack window if it is hidden, do one of the following:
* From the View menu, click Other Windows then Call Stack.
—or—
* From the Debug menu, click Debug Windows then Call Stack.
—or—
o Type Ctrl+Alt+S.
—or—
* On the Debug tool bar, click the Call Stack icon.
—or—

* Right click the tool bar area to display the View menu.
* From the popup menu, click Other Windows then Breakpoints.

Configuring the Call Stack window

Each entry in the Call Stack window displays the function name and, additionally, parameter names, types, and
values. You can configure the Call Stack to display varying amounts of information for each stack frame. By

default, CrossStudio displays all information.

Displaying or hiding parameter names
To display or hide the name of each parameter in the call stack, do the following:

* On the Call Stack tool bar, click the Fields button.

* From the dropdown menu, check or uncheck Parameter Names.
Displaying or hiding parameter values
To display or hide the value of each parameter in the call stack, do the following

* On the Call Stack tool bar, click the Fields button.

¢ From the dropdown menu, check or uncheck Parameter Valuev.
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Displaying or hiding parameter types
To display or hide the type of each parameter in the call stack, do the following:

* On the Call Stack tool bar, click the Fields button.

* From the dropdown menu, check or uncheck Parameter Types.

Displaying or hiding file names and source line numbers

To display or hide the file name and source line number columns of each frame in the call stack, do the

following:

* On the Call Stack tool bar, click the Fields button.

* From the dropdown menu, check or uncheck Call Sourrce Location.
Displaying or hiding call addresses
To display or hide the call address of each frame in the call stack, do the following:

¢ On the Call Stack tool bar, click the Fields button.

* From the dropdown menu, check or uncheck Call Address.

Changing the debugger context
You can select the stack frame for the debugger context from the Call Stack window.
Selecting a specific stack frame
To move the debugger context to a specific stack frame, do one of the following:
* In the Call Stack window, double click the stack frame to move to.
—or—

* |In the Call Stack window, click the stack frame to move to.

¢ On the Call Stack window's tool bar, click the Switch To Frame button.

* In the Call Stack window, right click the stack frame to move to.

e From the popup menu, select Switch To Frame.

The debugger moves the cursor to the statement where the call was made. If there is no debug information for

the statement at the call location, CrossStudio opens a disassembly window at the instruction.

Moving up one stack frame

To move the debugger context up one stack frame to the calling function, do one of the following:
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* On the Call Stack window's tool bar, click the Up One Stack Frame button.
—or—

¢ On the Debug Location tool bar, click the Up One Stack Frame button.
—or—

* Type Alt+-.

The debugger moves the cursor to the statement where the call was made. If there is no debug information for

the statement at the call location, CrossStudio opens a disassembly window at the instruction.
Moving down one stack frame
To move the debugger context down one stack frame to the called function, do one of the following:
* On the Call Stack window's tool bar, click the Down One Stack Frame button.
—or—
* On the Debug Location tool bar, click the Down One Stack Frame button.
—or—
o Type Alt++.

The debugger moves the cursor to the statement where the call was made. If there is no debug information for

the statement at the call location, CrossStudio opens a disassembly window at the instruction.
Setting a breakpoint on a return to a function
To set a breakpoint on return to a function, do one of the following:

* In the Call Stack window, click the stack frame on the function to stop at when it is returned to.
* From the Build tool bar, click the Toggle Breakpoint button.

* In the Call Stack window, click the stack frame on the function to stop at when it is returned to.
* Type F9.

* In the Call Stack window, right click the function to stop at when it is returned to.

* From the popup menu, click Toggle Breakpoint.
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Downloads window

The Downloads Window displays a historical list of files downloaded over the Internet by CrossStudio.
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To display the Downloads Window:

¢ Click Tools > Downloads Window.

157



CrossWorks for MSP430 Reference Manual CrossStudio Reference

Execution counts window

The Execution Counts window shows a list of source locations and the number of times those source locations
have been executed. This window is only available for targets that support the collection of jump trace

information.

The count value displayed is the number of times the first instruction of the source code location has been
executed. The source locations displayed are target dependent - they could represent each statement of the
program or each jump target of the program. If however the debugger is in intermixed or disassembly mode

then the count values will be displayed on a per instruction basis.

The execution counts window is updated each time your program stops and the window is visible so if you have

this window displayed then single stepping may be slower than usual.

The counts window can be sorted by any column (counts, source file, or function name) by clicking on the
appropriate column header. Double clicking on an entry will locate the source display to the appropriate source
code location.
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Find and replace window

The find and replace window allows you to carry out text search and replacement in the current document or in

a range of specified files.

To open the find and replace window
* From Search menu, click Find and Replace.

* Type Ctri+Alt+F.

To find text in a single file

¢ Select the

¢

Find button on the tool bar.
 Enter the string to be found in the Find what input.
« If the search will be case sensitive, set the Match case option.
* If the search will be for a whole word, i.e. there will be whitespace, the beginning or the end of line on
either side of the string being searched for, set the Match whole word option.
* If the search string is a Regular Expression, set the Use regular expression option.
* Click the Find Next button to find next occurrence of the string or click Bookmark All to bookmark all

lines in the file containing the string.

To find and replace text in a single file

¢ Select the

&
~.¥B

Replace button on the tool bar.

¢ Enter the string to be found in the Find what input.

* Enter the string to replace the found string with in the Replace with input. If the search string is a Regular
Expression then the \n backreference can be used in the replace string to reference captured text.

* If the search will be case sensitive, set the Match case option.

* If the search will be for a whole word, i.e. there will be whitespace, the beginning or the end of line on
either side of the string being searched for, set the Match whole word option.

* If the search string is a Regular Expression, set the Use regular expression option.

* Click the Find Next button to find next occurrence of string and then Replace button to replace the
found string with replacement string or click Replace All to replace all occurrences of the string without

prompting.
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To find text in multiple files

» Select the

#

Find In Files button on the tool bar.

* Enter the string to be found in the Find what input.

* Select whether you want to carry out the search in all the open documents, all the documents contained
in the current project, all the documents in the current solution or all the files in a specified folder by
selecting the appropriate option in the Look in input.

* If you have specified that you want to search in a specified folder select the folder you want to search in
by entering the path in the Folder input and specify the type of files you want to search using the Look in
files matching input.

* If the search will be case sensitive, set the Match case option.

* If the search will be for a whole word, i.e. there will be whitespace, the beginning or the end of line on
either side of the string being searched for, set the Match whole word option.

* If the search string is a Regular Expression, set the Use regular expression option.

* Click the Find All button to find all the occurances of the string in the specified files or click the Bookmark
All button to bookmark all the occurances of the string in the specified files.

To replace text in multiple files

* Select the

A
':..'.'_—l

Replace In Files button on the tool bar.

* Enter the string to be found in the Find what input.

* Enter the string to replace the found string with in the Replace with input. If the search string is a Regular
Expression then the \n backreference can be used in the replace string to reference captured text.

* Select whether you want to carry out the search and replace in all the open documents, all the
documents contained in the current project, all the documents in the current solution or all the files in a
specified folder by selecting the appropriate option in the Look in input.

* If you have specified that you want to search in a specified folder select the folder you want to search in
by entering the path in the Folder input and specify the type of files you want to search using the Look in
files matching input.

* If the search will be case sensitive, set the Match case option.

* If the search will be for a whole word, i.e. there will be whitespace, the beginning or the end of line on
either side of the string being searched for, set the Match whole word option.

* If the search string is a Regular Expression, set the Use regular expression option.

* Click the Replace All button to replace all the occurances of the string in the specified files.
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Globals window

The Globals window displays a list of all variables that are global to the program. The operations available on the
entries in thos window are the same as the watch window except that variables cannot be added to or deleted

from the globals window.

Globals window user interface

The Globals window is divided into a tool bar and the main data display.

Globals tool bar

Button Description
X Displays the selected item in binary.
s Displays the selected item in octal.
Xi0 Displays the selected item in decimal.
X6 Displays the selected item in hexadecimal.
Tx Displays the selected item as a signed decimal.

' Displays the selected item as a character or Unicode

character.

Sets the displayed range in the active memory window
to the where the selected item is stored.

%l Sorts the global variables alphabetically by name.

gl Sorts the global variables numerically by address or

register number (default).

Using the Globals window

The Globals window shows the global variables of the application when the debugger is stopped. When the
program stops at a breakpoint or is stepped, the Globals window automatically updates to show the active
stack frame and new variable values. Items that have changed since they that were previously displayed are
highlighted in red.

Showing the Globals window

To display the Globals window if it is hidden, do one of the following:
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* Click View > Other Windows > Globals, or
* Click Debug > Debug Windows > Globals.

—or—
* Type Ctrl+Alt+G.
—or—
* Right click the tool bar and click Other Windows > Globals.
Changing display format

When you select a variable in the main part of the display, the display format button highlighted on the Globals

window tool bar changes to show the item’s display format.
To change the display format of a global variable, do one of the following:

* Right click the item to change.

* From the popup menu, select the format to display the item in.

* Click the item to change.

* On the Globals window tool bar, select the format to display the item in.

Modifying global variable values
To modify the value of a global variable, do one of the following:

* Click the value of the global variable to modify.
* Enter the new value for the global variable. Prefix hexadecimal numbers with ‘0x’, binary numbers with

‘0b’, and octal numbers with ‘0’.

* Right click the value of the global variable to modify.

» From the popup menu, select one of the operations to modify the global variable value.
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CrossStudio Help and Assistance

CrossStudio provides context sensitive help with increasing detail:

Tool tips
When you move your mouse pointer over a tool button and keep it still, a small window appears with a very

brief description of the tool button and its keyboard shortcut if it has one.

Status tips
In addition to tool tips, CrossStudio provides a longer description in the status bar when you hover over a

tool button or when you move over a menu item.

Online Manual
CrossStudio has links from all windows to the online help system.

The browser

Documentation pages are shown in the Browser.

Help using CrossStudio

CrossStudio provides an extensive HTML-based help system which is available at all times. To go to the help

information for a particular window or user interface element, do the following:

* Focus the appropriate element by clicking it.
» Choose Help > CrossStudio Help or type F1.

You can return to the Welcome page at any time:

e Choose Help > Welcome.

Help from the text editor

The text editor is linked to the help system in a special way. If you place the cursor over a word and press F1, that
word is looked up in the help system index and the most likely page displayed in the HTML browser—it’s a great

way to quickly find the reference help pages for functions provided in the library.

Browsing the documentation

The Contents window provides a list of all the topics present in the CrossWorks documentation and a way to

search through it.
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Move to previous topic

Move to next topic
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The highlighted entry indicates the current help topic. When you click a topic, the corresponding page appears

in the Browser window.

The Next Topic and Previous Topic items in the Help menu, or the tool buttons in the Contents window tool

bar, move the selected topic.

You can search the online documentation by typing a search phrase into the Search box in the Contents

window toolbar.

To search the online documentation:

¢ Choose Help > Search.
* Enter your search phrase in the Search box and press Return.

The search commences and the table of contents are replaced by links to matching pages, listed in order of

relevance. To clear the search and return to the table of contents, click the clear icon in the Search box.
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Immediate window

The Immediate window allows you to type in debug expressions and displays the results. The results are
displayed in the format specified by the Default Display Mode which is set in the Debugging Environment
Options dialog.
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Latest news window

The Latest News Window displays a historical list of news articles from the Rowley Associates web site.

Latest News B =
COrdered by date b

_rossWorks for ARM Version 1.7 Build 13 Released Sep 24

Atmel AT915AMS260-EK Board Support Package Version 1.3
Released

Atmel AT9154M9261-EK Board Support Package Yersion 1.3
Feleased

Atmel AT915AMS263-EK Board Support Package Version 1.3

Feleased
AT915AMTL-5TK Board Support Package Released Sep 2
ATILSAMT CPU Support Package Version 1.3 Released Sep 2

CrossWarks for AVRE Version 1.4 Build 3 Released Aug 29

B8 aa a aa

CrossWorks for ARM Version 1.7 Build 12 Released AU 2T

To display the Latest News Window:

* Click Help > Latest News.
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Locals window

The locals window displays a list of all variables that are in scope of the selected stack frame in the Call Stack.

Locals window user interface
The Locals window is divided into a tool bar and the main data display.

Locals tool bar

Button Description

X Displays the selected item in binary.

X Displays the selected item in octal.

X0 Displays the selected item in decimal.

X6 Displays the selected item in hexadecimal.

Tx Displays the selected item as a signed decimal.

g Displays the selected item as a character or Unicode
character.

Sets the displayed range in the active memory window
to the where the selected item is stored.

%l Sorts the local variables alphabetically by name.

gl Sorts the local variables numerically by address or

register number (default).

Using the Locals window

The Locals window shows the local variables of the active function when the debugger is stopped. The contents
of the Locals window changes when you use the Debug Location tool bar items or select a new frame in the
Call Stack window. When the program stops at a breakpoint or is stepped, the Locals window automatically
updates to show the active stack frame. Items that have changed since they that were previously displayed are
highlighted in red.

To display the Locals window:

* Choose Debug > Locals or type CtrI+Alt+L.
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Changing display format

When you select a variable in the main part of the display, the display format button highlighted on the Locals
window tool bar changes to show the item’s display format.

To change the display format of a local variable, do one of the following:

* Right click the item to change.
» From the popup menu, select the format to display the item in.

—Or—

* Click the item to change.

* On the Locals window tool bar, select the format to display the item in.

Modifying local variable values
To modify the value of a local variable, do one of the following:

* Click the value of the local variable to modify.
 Enter the new value for the local variable. Prefix hexadecimal numbers with ‘0x’, binary numbers with
‘0b’, and octal numbers with ‘0'.

—Or—

* Right click the value of the local variable to modify.

* From the popup menu, select one of the operations to modify the local variable value.
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Memory window

The memory window shows the contents of the connected target’s memory areas. The memory window

does not show the complete address space of the target, instead you must enter both the start address and

the number of bytes for the memory window to display. You can specify the start address and the size using
debugger expressions which enables you to position the memory display at the start address of a variable or
use a value in a register. You can also specify if you want the expressions to be evaluated each time the memory
window is updated or you can re-evaluate them yourself with the press of a button. The memory window
updates each time your program stops on a breakpoint or single step and whenever you traverse the call stack. If

any values that were previously displayed have changed they will be displayed in red.

Memory window user interface

The Memory window is divided into a tool bar and the main data display.

Memory tool bar

Button Description
Address Start address to display, specified as a debugger
expression.
Size Number of bytes to display, specified as a debugger
expression.
X, Select binary display.
X Select octal display.
Xi0 Select unsigned decimal display.
+x Select signed decimal display.
X6 Select hexadecimal display.
+§+ Select byte display which also includes an ASCII
display.
15 Select 2 byte displ
— elect 2 byte display.
;= Select 4 byte displ
Falet elect 4 byte display.
= Evaluate the address and size expressions and update

the memory window.

Move the data display up one line.

Move the data display down one line.
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* Move the data display up by Size bytes.

* Move the data display down by Size bytes.

Left click operations

The following operations are available with the left click of the mouse:

Action Description

Single Click First click selects the line, second click selects the
displayed memory value. Once the memory value is
selected it can be modified by typing in a new value.
Note that the input radix is the same as the display
radix i.e. Ox is not required to specify a hex number.

Right click menu operations

The following operations are available on the right click menu:

Action Description

Auto Evaluate Re-evaluate Address and Size each time the memory
window is updated.

Set Number of Columns... Set the number of columns to display - default is 8.
Access Memory By Display Width Access memory in terms of the display width.
Export To Binary Editor Create a binary editor with the current memory

window contents.

Save As Save the current memory window contents to a file.
Supported file formats are Binary File, Motorola S-
Record File, Intel Hex File, TI Hex File, and Hex File.

Load From Load the current memory window from a file.
Supported file formats are Binary File, Motorola S-
Record File, Intel Hex File, TI Hex File, and Hex File.

Using the memory window

Showing the memory window

To display memory window n if it is hidden, do one of the following:
* Click View > Other Windows > Memory > Memory n.

—or—

* Click Debug > Debug Windows > Memory > Memory n.

170



CrossWorks for MSP430 Reference Manual CrossStudio Reference

* Type Ctrl+T, M, n.

* Right click the tool bar area to display the View menu.

* From the popup menu, click Other Windows > Memory > Memory n.

Display formats

You can set the memory window to display 8-bit, 16-bit, and 32-bit values that are formatted as hexadecimal,

decimal, unsigned decimal, octal or binary. You can also change the number of columns that are displayed.

You can change a value in the memory window by clicking the value to change and editing it as a text field. Note
that when you modify memory values you need to prefix hexadecimal numbers with “0x”, binary numbers with
“0b” and octal numbers with “0”.

Saving memory contents

You can save the displayed contents of the memory window to a file in various formats. Alternatively you can

export the contents to a binary editor to work on them.

Saving memory

You can save the displayed memory values as a binary file, Motorola S-record file, Intel hex file, or a Texas
Instruments TXT file..

To save the current state of memory to a file, do the following:

* Selects the start address and number of bytes to save by editing the Start Address and Size fields in the
memory window tool bar.
* Right click the main memory display.

* From the popup memu, select Save As then select the format from the submenu.

Exporting memory
To export the current state of memory to a binary editor, do the following:

* Select the start address and number of bytes to save by editing the Start Address and Size fields in the
memory window tool bar.
* Right click the main memory display.

* From the popup memu, select Export to Binary Editor.

Note that subsequent modifications in the binary editor will not modify memory in the target.
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Memory usage window

The Memory Usage Window displays a graphical summary of how memory has been used in each memory

segment of a linked application.

Each bar represents an entire memory segment and the green coloured area represents the area of the segment

that has code or data placed in it.

Showing the Memory Usage Window

To activate the Memory Usage Window if it is hidden, do one of the following:
* From the View menu, click Memory Usage.

—or—
* Type Ctrl+Alt+Z.

The memory usage graph will only be visible if your current active project's target is an executable file and the
file exists. If the executable file has not been linked by CrossStudio, memory usage information may not be
available.

Displaying Section Information

The Memory Usage Window can also be used to display graphically how program sections have been placed in
memory. To display the program sections simply click on the memory segment to expand it or alternatively right

click and select Show Memory Sections from the context menu.
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Each bar represents an entire memory segment and the green coloured area represents the area of the segment
that contains the program section.

Displaying Segment Overflow

The Memory Usage Window also displays segment overflows, i.e. when the total size of the program sections
placed in a segment is larger than the segment size. When this happens the segment and section bars
represents the total memory used, areas coloured green represent the code or data that has been placed within
the segment and areas coloured red represent code or data that has been placed outside of the segment.
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Getting More Detailed Information

If you require more detailed information than that provided by the Memory Usage Window, such as the location
of specific objects within memory, you should use the Symbols Window .

174



CrossWorks for MSP430 Reference Manual CrossStudio Reference

Output window

The Output window contains logs and transcripts from various systems within CrossStudio. Most notably, it

contains the Build Log, Find Log, Source Navigator Log and Target Log.

Build Log

The build log contain the results of the last build, it is cleared automatically on each build. Errors detected by
CrossStudio are shown in red, and warnings are shown yellow. Double-clicking an error or warning in the build

log will open the offending file at the error position.

The command lines used to do the build can be echoed to the build log by setting the Building > Echo Build

Command Lines environment option.
Find Log
The find log contains the re