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Preface

Read This First

About This Manual

This document describes the process of installing and using SYS/BIOS 6 for use with
Code Composer Studio v4 (CCSv4).

Previous versions of SYS/BIOS were called DSP/BIOS. The new name reflects that the
kernel can also be use on processors other than DSPs.

How to Use This Manual

This document provides installation instructions in Chapter 1 and step-by-step instructions
for starting to use SYS/BIOS in Chapter 2.

After you install SYS/BIOS, you might want to review the release notes in the installation
before reading further.

After you have read this document, you should see the SYS/BIOS 6 User's Guide
(SPRUEX3) and the online CDOC reference for more information.

Notational Conventions

This document uses the following conventions:

e Program listings, program examples, and interactive displays are shown in a special
typeface. Examples use a bold version of the special typeface for emphasis.

Here is a sample program listing:

#include <xdc/runtime/System.h>

int main(Q{
System_printf(""Hello World!\n");
return (0);

¥

e Square brackets ([ and ]) identify an optional parameter. If you use an optional
parameter, you specify the information within the brackets. Unless the square
brackets are in a bold typeface, do not enter the brackets themselves.

Related Documentation from Texas Instruments
SYS/BIOS 6 User’'s Guide (SPRUEX3)
RTSC-Pedia wiki: http://rtsc.eclipse.org/docs-tip
Code Composer Studio Mediawiki: http://tiexpressdsp.com/wiki/index.php?titte=CCSv4
CDOC API Reference online help system
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Chapter 1

Using SYS/BIOS with CCSv4
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This chapter describes how to build SYS/BIOS examples and applications.
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Installing SYS/BIOS as Part of CCSv4

If you are installing Code Composer Studio v4 (CCSv4), all the components you need to
use SYS/BIOS 6.32 are installed as part of the CCSv4 installation. When you perform the
CCSv4 installation, leave the checkboxes for installing XDCtools and SYS/BIOS 6
checked.

Previous versions of SYS/BIOS were called DSP/BIOS. The new name reflects that the
kernel can also be use on processors other than DSPs.

1.2 Creating Projects that Use SYS/BIOS 6.32

Follow these steps to use CCSv4.2 to create a CCS project that can use SYS/BIOS 6.x.
If you are using a different version of CCS, the steps may vary somewhat.

1) Open CCSv4 and choose File > New > CCS Project from the menu bar.

2) Inthe New CCS Project dialog, type a Project Name. For example, to begin creating
a project using the "log" example provided with SYS/BIOS, you can type "bioslog".
The default project location automatically reflects the project name. Then, click Next.

3) Select your platform type in the Project Type field. For example, you might select
"C6000". Then, click Next.

4) Click Next in the "Additional Project Settings" page.
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5)

6)

In the Device Variant row of the "CCS Project Settings" page, select a filter in the
first field. This shortens the list of device variants in the second field. Then, select the
actual device you are using. For example, you might select “DaVinci DM64x” in the
filter field and "TMS320DM647" in the second field. Depending on your device, you
might also need to adjust the Device Endianness setting. Then, click Next

(not Finish).

In the “Project Templates” page, expand the SYS/BIOS > Generic Examples list to
see the available examples. When you highlight a template, a brief description is
provided to the right. For a sample first project, select the Sample: Log Example,
and click Next.

-[Z] sYs/BIOS

—-[[=| Generic Examples
= C++ Example (bigtime)

#r Clock Example
#r Error Example
wr Event Example
i Hello Bxample

¥ Log ol

= Memory BExample
& Stairstep Example

tr Static Example
£ Swi Example

i 1ask Mutex Example
i 1ask Mutex Example (separate config project)

» | This module shows how to use Log_info(), Leg_error() and *
Log_warning() in a simple application. It shows how to
enable USER]L logs for the Task module in the cfg file.

m

1
{
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8)

9)

On the “RTSC Configuration Settings” page, make sure the versions of XDCtools,
SYS/BIOS, and other products that you want to use are selected. By default, the
most recent versions installed are selected.

Also on the “RTSC Configuration Settings” page, click the drop-down arrow next to
the RTSC Platform field. CCSv4 scans the available packages for available
platforms. After the list has been created, click on the list and choose the platform
you want to use. (The RTSC Target setting is based on device settings you made on
earlier pages, and should not need to be changed.)

Choose which libraries you want the configuration build to link with in the RTSC
Build-Profile field. The default “release” option is a good choice when you are first
using SYS/BIOS with CCS. Then, click Finish.

This adds a new project to the C/C++ Projects list in CCS. The project contains both the
log.c source file and the log.cfg RTSC configuration file, which contains the static
configuration of XDCtools and SYS/BIOS modules and objects.
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1.3 Project Templates

When you create a CCSv4 project, you select a Project Template. SYS/BIOS templates
are in the SYS/BIOS category. The following SYS/BIOS templates are available when
you choose File > New > CCS Project and get to the Project Templates page of the
project creation wizard.

e C++ Example

e Clock Example

e Error Example

e Event Example

e Hello Example

e Log Example

e Memory Example
e Stairstep Example
e Static Example

e Swi Example

e Task Mutex Example

e Task Mutex Example (separate config project). This template creates two projects--
one to contain the C source and one to contain the RTSC configuration file.
Separating the application into two projects allows you to share the configuration
project with multiple C source code projects.

The Project Templates page also lists a number of additional templates that use both the
Inter-Processor Communication (IPC) APl and the SYS/BIOS API. See the SYS/BIOS
Inter-Processor Communication (IPC) User’s Guide (SPRUGOG6) for details. For an
empty SYS/BIOS project, you can choose the Empty RTSC Project template.

1.4 Rules for Working with CCS Build Settings

After you have created a project that contains a RTSC configuration, you can change the
properties of the project in CCSv4 by right-clicking the project name and choosing
Properties. Choose the “CCS Build” category and then the “RTSC” tab. You can change
the settings you made on the “RTSC Configuration Settings” page of the project creation
wizard. See Section 1.2.

In the “CCS Build Settings” category of the Properties dialog, the General tab applies to
compiler settings, the RTSC Configuration tab applies to the “configuro” utility used to
process the .cfg file, and the Link Order tab applies to the linker settings.

If your C source code and your RTSC configuration file are stored in separate projects,
note that your build settings for both projects must match or be compatible. If you change
the build settings for a RTSC configuration project, you should also change the build
settings for application projects that use that configuration.
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Note that if there is any platform-specific configuration in your .cfg file, you much change
those settings in addition to any changes you make to the CCS Build Settings.

1.5 Using XGCONF to Configure SYS/BIOS Modules and Objects

44 log.cfg &2

e instance tsk2?

Task Manager

Params
Mame

narme

—| Create Args
fxn

—| Params
argf
argl
pricrity
stack
stackSize
stackSection
stackHeap
Env
vitalTaskFlag

Properties | Source

XGCONF is a tool that allows you to graphically create and view RTSC configuration
scripts. (If you have used DSP/BIOS 5.x, it is somewhat similar to the DSP/BIOS
Configuration Tool.)

To start XGCONF, right-click on a *.cfg file in the "C/C++ Projects" view and select Open
with > XGCONF.

= O || 5= Qutline 2 =~ =0

m@ | @ ti.syshios.BIOS
N @ tisyshios.hal Hwi
+- @ tisyshios.heaps.HeapMem
----- @ tisysbios.knlldle
Value Surmmary - @ tisysbios.knl.5emaphore
tsk2 Mame of the instance - @ seml
—-- @ ti.syshios.knl Task
tsh2Fan @ skl
@ tskl
21 Task function argument. Defaultis0 || | 7 ol = -
22 Task function argument. Defaultis0 || i ® xdc.cfg.Program
1 Task priority (0 to numPriorities-1 or... || ® xdc.runtime.Defaults
null Task stack pointer, Default = null. n.. || 7 ® xdcruntime.Diags
2048 Task stack size in MAUs. The defaul,., || 5~ ® xdcruntimeloggerBuf
taskStackSection  Mem section used for statically creat.., - @ loggerd
null Mem heap used for dynamically cre.. || i ® xdc.runtime.Main
null Environment datastruct || 7 ® xdc.runtime.Memory
false Exit systern immediately when the la... || 7 ® xdc.runtime.SysMin
----- @ xdcruntime.System
----- @ xdc.oruntime Timestamp

..... @ xdcruntime. Types

For information about using XGCONF, see the RTSC-Pedia page about XGCONF at
http://rtsc.eclipse.org/docs-tip/ XGCONF_User's_Guide.

1.6 Building a SYS/BIOS Project

To build your project, choose Project > Build Active Project from the CCSv4 menus.

You will see messages about the build’s progress in a Console window. The “Invoking:
XDCtools” section of the messages provides information about processing of the RTSC
configuration file. For SYS/BIOS projects, this is performed before the compiler and linker
are run.


http://rtsc.eclipse.org/docs-tip/XGCONF_User's_Guide�
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1.7 Running a SYS/BIOS Project

1) To run your project, choose Target > Debug Active Project from the CCSv4 menus.
If this is the first time you are debugging a project for your target, you may need to
set up a CCS Target Configuration. See the CCSv4 help for details.

2) Inthe Debug perspective, open the Runtime Object Viewer (ROV) tool by choosing
Tools > ROV. Also open the Raw Logs view by choosing Tools > RTA > Raw Logs.
These tools allow you to see the activity of RTSC and SYS/BIOS modules.

3) Set some breakpoints in the log.c source file. (You can do this by right-clicking on a
line and choosing New Breakpoint > Breakpoint.) For example, set a breakpoint on
the last line of each function in log.c.

4) Run the application.

5) Inthe Raw Logs window, you can see the informational, warning, and error
messages sent by the calls to Log module APIs in log.c. The messages that begin
with “LM” are diagnostics provided by XDCtools. Messages that begin with
“WARNING” come from calls to Log_warning2. Messages that begin with “ERROR”
come from calls to Log_error2. Messages that begin with “../log.c” come from calls to
Log_info0 and Log_info2 (depending on the number of arguments).

ROV BH Rawlogs &2 RTA Control Panel - O
dh *ﬂ B uu|’A|ILogBuf‘Fers v]ﬁ t:éh|| =
time seqlD module  formattedMsg i
555890 2 Main ".flog.e”, line 77: tsk Entering. arg01 =12
556353 3 Main WARNING: "../log.c”, line 80: tski demonstrating warning event. argl1 =12
556714 4 Main ".log.c”, line83: tsk Calling Task_yield
557002 5 Task LM _yield: tsk: 0:8000b5c0, func: 080000018, currThread: 2 -

6) Inthe ROV window, expand the tree to see the ti.sysbios.knl.Task module. The right
pane shows a list of the Task threads in the application. As you advance from
breakpoint to breakpoint, you see the run mode of the threads change.

BH ROV i3  Raw Logs| RTA Control Panel mE e~ =08
ot ~ || Basic | Detailed | Module | Raw |
= s}fsbms. address label pricrity mode fxn

8 family .

B gates (:8000b5c0 tskO 1 Terminated  tsklFun

g hal . (80000604 tskl 1 Blocked tsklFxn

8 heaps (0:8000b648 tsk2 1 Running tsk2Fxn

= 8 knl ps - 0x8000b68c ti.sysbios.knl.TaskIdleTask 0 Ready ti_sysbios_knl_Idle_locp_F
@& Clock
& Idle
@& Intrinsics
@ Semaphore
@ Swi

B misc | m = b
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1.8 SYS/BIOS Documentation
For further SYS/BIOS documentation, choose Help > Help Contents in CCSv4.
You can access the following documentation:
e SYS/BIOS Release Notes
e SYS/BIOS User’s Guide
e SYS/BIOS API Reference
e Migrating a DSP/BIOS 5 Application to SYS/BIOS 6 (Legacy Application Note)
On the Texas Instruments Embedded Processors Wiki, go to the Quick Tips page at

http://wiki.davincidsp.com/index.php/Quick_Tips#DSP.2FBIOS to link to demos of
creating projects and using other RTSC and SYS/BIOS related features in CCSvA4.

1.9 XDCtools and RTSC Documentation

XDCtools is a set of tools that enable the creation and use of RTSC packages. RTSC
(pronounced rit-see) stands for Real-Time Software Components. It allows products to be
developed as reusable packages, and is described in the RTSC-pedia at
http://rtsc.eclipse.org/docs-tip.

XDCtools and RTSC define the configuration language used by SYS/BIOS (and other
products that make use of RTSC). For SYS/BIOS 6.x versions, the configuration scripts
are stored in .cfg and other files.

For further documentation on RTSC and XDCtools, choose Help > Help Contents in
CCSv4 and move to the XDCtools section of the help.

11
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Chapter 2

Using SYS/BIOS as a Standalone

Product

This chapter describes how to use SYS/BIOS outside the CCSv4 environment,
for example, from a command line.
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2.1 Using SYS/BIOS as a Standalone Product

2.2

221

This chapter applies only if you are using SYS/BIOS outside the CCSv4
environment. The steps described here are not required if you are using CCSv4
projects.

Installing SYS/BIOS as a Standalone Product

If you are installing SYS/BIOS 6 as a standalone software product, use the steps
for installing XDCtools and SYS/BIOS in the following subsections.

Installing XDCtools

You must install XDCtools in order to use SYS/BIOS 6. Please refer to the
XDCtools Getting Started Guide for details. XDCtools provides tools to enable
the creation and use of Real-Time Software Components (RTSC) packages.

12
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2.2.2 Installing SYS/BIOS 6
To install SYS/BIOS as standalone software, follow these steps:
1) Place the distribution file into a temporary location.

2) Double-click on the distribution file to start the installation process. The
installation directory, <bios_install_dir>, can be anywhere on your system,
but make sure there are no spaces in the full path to <bios_install_dir>.

3) View documentation for the SYS/BIOS 6 packages at
<bios_install_dir>/docs. See the XDCtools Getting Started Guide for
information on using the xdc.tools.cdoc.sg tool to generate and view
documentation for repositories.

2.3 Setting Up the XDCPATH Environment Variable

XDCPATH is a required environment variable. It is the path where XDCtools
looks to locate all packages. All SYS/BIOS configuration scripts only mention
packages by name, not by their location, and therefore the scripts are physically
portable. If you copy a package to a different location or a different system, only
the XDCPATH environment variable needs to be changed. XDCtools provides a
tool, xdc.tools.path.sg, to view and manage XDCPATH. See XDCtools Getting
Started Guide for details.

Using XDCPATH, we can select repositories (e.g. select among different
SYS/BIOS installs) and select a config.bld script.

Add the SYS/BIOS repository <bios_install_dir>/packages to the XDCPATH
environment variable. In the Windows System Properties in the Control Panel,
select Environment Variables under the Advanced tab. Add a new system
variable named XDCPATH, with the value <bios_install_dir>/packages.

Other operating systems require a slightly different command to set environment
variables. See the documentation for your operating system for details.

2.4 Managing the config.bld File

The build configuration script, config.bld, is a master setup script that completely
defines the RTSC targets and the environment in which individual RTSC
packages will build. For practical purposes, however, this script is usually just a
list of targets and paths to their Code Gen tools.

The intention behind the build configuration script is the following: it is a small,
non-portable piece of the build flow, because it defines the location of the various
Code Gen tools on your system. Another use for the build configuration script is
to provide a common build setup for multiple packages.

SYS/BIOS 6 ships a default config.bld script at
<bios_install_dir>/etc/config.bld.default

13
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1) View this script. This default script names all the targets and platforms that
SYS/BIOS 6 supports. It also points to the Code Gen tools. Please refer to
the release notes on supported versions of Code Gen tools.

2) Create a directory <localRepository> anywhere on your system. Copy
config.bld.default into <localRepository>/config.bld. All targets are disabled
by default. Please uncomment the target of interest in the Build.targets array
in config.bld. You will also need to edit this script for the following reasons.

e Location of your Code Gen tools is different.
e You are interested in a particular platform.

3) Add <localRepository> to the XDCPATH environment variable.

2.5 Generating and Building SYS/BIOS Examples
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SYS/BIOS does not ship any pre-built examples. Instead it ships a package
ti.sysbios.genx which will generate the examples in a directory of your choice.
ti.syshios.genx allows the examples to be customized for your config.bld script. It
also allows re-generation of the examples in case of corruption.

View options for ti.sysbios.genx by typing the following:
Xs ti.sysbios.genx --help

Generate SYS/BIOS 6 examples as follows:
Xs ti.sysbios.genx <myExamples>

Examples are generated in the <myExamples> folder for all targets and platforms
listed in the config.bld referred to in your XDCPATH environment variable.

You can optionally specify a single target and a platform listed in the config.bld
on the command line.

Xs ti.sysbhbios.genx -t ti.targets.C64
—p ti.platforms.dsk6416 <myExamples>

By default, the examples are generated without debug support. If you want to
generate the examples for debugging, you can use the —r option to select a
profile for building the examples. For example, the following command line
generates the examples for debugging:

Xs ti.sysbios.genx -t ti.targets.C64 -p ti.platforms.sim6xxx
-r debug <myExamples>

The —r options are release and debug. The default is release, which is
recommended.

Many examples use the same SYS/BIOS configuration. Use incremental builds
to build the examples if you want to prevent unnecessary builds of the
configuration package.

To use makefiles to build the examples, use commands like the following:
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e Use the top-level makefile to build all examples.

cd <myExamples>

gmake

e To build one example, build <myExamples>/common/<platform_dir> first.

Many examples depend on <myExamples>/common/<platform_dir>.

cd <myExamples>\common\<platform_dir>

gmake

e Use gmake to build an individual example:

cd <myExamples>\hello\<platform_dir>

gmake

NOTE: During the installation, the XDCROOQOT environment variable is set by the
installer. In addition, %XDCROOT% is added to the beginning of the system and
user path(s). However, the <examples>/common/common.mak file references

the specific version of XDCtools it was installed with. If you update your

XDCltools installation and want to rebuild the examples with the new version, you
need to update the XDCROOT definition in the
<examples>/common/common.mak file.

See the README for individual examples for more details on how to build them.

You can use <myExamples>/common/common.mak to pass additional linker
(e.g. --xml_link_info) and compiler options (e.g. —pdr) to the makefiles used by all

examples.

<myExamples> has the following structure when built. The expected outputis in
testcase.k files.

<myExamples
>

v v v
common - hello
Top level makef|leJ
| |
v I Y v v v
. common.cng heIIo.cJ SiMBxxx evmDM6446
SImExxx evmDM6446
common.mak hello.k - -
makefile makefile

depend.pjt sim6xxxCfg

makefile

linker.cmd
Other stuff

depend.pjt
P P I evmDM6446Cfg

compile.opt
linker.cmd
Other stuff

README

hello.pjt

hello.out

hello.map

hello.obj

HHHEIE:

hello.pjt

hello.out

hello.map

hello.obj

L
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2.6 Configuring SYS/BIOS

SYS/BIOS configuration allows clients to specify modules to be used in an
application, create static objects, and modify their properties as part of the
application build process. SYS/BIOS configuration also allows clients to modify
program-level configuration parameters such as stack size and the section map.

2.6.1 SYS/BIOS Configuration Script

SYS/BIOS configuration is done through a script. The script is a file with “.cfg”
extension that contains a RTSC script. Such scripts are an extension of
JavaScript. Please see <xdc_install_dir>/packages/xdc/cdk/langref/xdcScript.pdf
for details.

The SYS/BIOS configuration script by itself is not sufficient to create a SYS/BIOS
configuration; you must also specify the target and platform that SYS/BIOS will
be running on. The script is the client’s portable input into a SYS/BIOS
configuration package.

In the simple case, this script can list all the modules used. See
<myExamples>/common/common.cfg. Creating static objects and manipulating
them is an optimization and is the focus of the static example.

1) Create a <cfgScript>. This file can be located along with the application code
(static example has its own static.cfg script) or maintained separately (hello
example uses common/common.cfg). For example client.cfg may be located
at C:\MyProjects\client\client.cfg.

2) Edit this file using any text editor. Refer to the SYS/BIOS 6 documentation for
details on configuration parameters.

2.6.2 Create and Build a SYS/BIOS Configuration Package
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A SYS/BIOS configuration package is created using xdc.tools.configuro.

The configuration package is specific to a SYS/BIOS configuration script,
platform/target pair and development environment.

View options supported by xdc.tools.configuro as follows:
Xxs xdc.tools.configuro --help

Use xdc.tools.configuro to create and build a SYS/BIOS configuration package.
The configuration package <myCfgPkg> can be located anywhere on your
system.

Xxs xdc.tools.configuro -—cb -t<target> -p<platform>
-0 <myCfgPkg> -r release <cfgScript>
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For example:

Xxs xdc.tools.configuro -—cb —t ti.targets.C64
—p ti.platforms.sim6xxx
—0 C:\MyProjects\client\configPkg
-r release C:\MyProjects\client\client.cfg

This step of running xdc.tools.configuro can be integrated into a makefile. See
the XDCtools Getting Started Guide for details on running xdc.tools.configuro in a
makefile. Also see the makefiles used by the examples.

The configuration package needs to be rebuilt for any change in the <cfgScript>.

2.7 Building an Executable

2.7.1 Executable Build Flow Changes

A compiler.opt file located in the SYS/BIOS configuration package needs to be
added to the compiler options using -@ for ti targets.

The linker.cmd file located in the SYS/BIOS configuration package needs to be
added to linker options. This file specifies the obj files and command file.

Add the RTS library to linker options from Code Gen tools specified in your
config.bld. NOTE: The RTS library must come after the linker.cmd file in the link
order. Ensure this is the case in your makefile.

2.7.2 C Source File Changes

e #include <xdc/std.h>to get RTSC types.

e #include <xdc/cfg/global.h> to get access to Program.globals generated by
the SYS/BIOS configuration.

e Include module header files.

2.8 Microsoft Visual Studio C++ 2005 Installation Notes

Skip this section if you are not going to build your application on Windows using
the windows emulation support in SYS/BIOS 6.

Building on Microsoft Windows requires Microsoft Visual Studio C++ 2005
Express Edition to be installed on your computer. Download and install the
following components (available for free) from the Microsoft Web Site
http://msdn.microsoft.com/vstudio/express/

e Microsoft Visual C++ 2005 Express Edition
e Microsoft Visual C++ 2005 Express Service Pack 1

e Microsoft Platform SDK for Visual C++ 2005 Express
(Microsoft Windows Server 2003 R2 Platform SDK)

17
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Make sure to set the environment variables required for Visual Studio C++. Run
the following batch script at the DOS prompt before building the examples:

C:\Program Files\Microsoft Visual Studio 8\Common7\Tools\vsvars
32_bat

Update the Win32.rootDir in your config.bld script to point to your Visual C++
installation folder. The rootDir must not contain spaces or backslash characters.
You must use the short pathname to the Visual C++ installation folder. Use the
following command in a DOS Shell to display the short pathname of the Visual
C++ installation folder. (Enter the command all on one line.) Then replace all
backslash characters with forward slashes.

for /f “delims=" %i in ('C:\Program Files\Microsoft Visual
Studio 8") do @echo %~fsi

For example, here is how Win32.rootDir would be set on a typical system:
Win32.rootDir = "C:/PROGRA~1/MIDO5A~1"";

Update the Win32.vcPath["VC8"].sdkPath in your config.bld script to point to your
Platform SDK installation folder. As with the Win32.rootDir, the sdkPath must not
contain spaces or backslash characters, and you must use the short pathname to
the installation folder.

For example, here is how the sdkPath would be set on a typical system:

Win32.vcPath['VC8™] .sdkPath = ** C:/PROGRA~1/MI19547~1"";
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