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Preface

General Information

Scope of Manual

The PowerWorks™ Linux Development Environment (PLDE) allows users on a Linux®
PC to develop applications for Concurrent real-time computer systems. The PLDE pro-
vides cross compilation, cross linking, and cross debugging and analysis tools. Editing,
compilation, linking, and scheduling, as well as debug and analysis sessions, are hosted on
the Linux system while the application programs execute on a system running Concur-
rent's PowerMAX OS™ real-time UNIX®-based operating system.

The PowerWorks Linux Development Environment consists of high-performance Ada95
and C/C++ compilers, the NightView™ symbolic debugger, NightTrace™ event analyzer,
NightSim™ frequency-based scheduler, the NightProbe™ data monitoring tool, and the
NightBench™ GUI program devel opment environment.

Utilizing the PLDE utilities on a Linux system while targeting the PowerMAX OS system
offloads the heavy processing associated with compilation, linking, symbolic debug trans-
lation, and GUI network traffic from the real-time target systems.

Thismanua isatutoria for the PowerWorks Linux Development Environment.

Structure of Manual

Syntax Notation

This manual consists of one chapter which is the tutorial for the PowerWorks Linux
Development Environment.

The following notation is used throughout this guide:

italic Books, reference cards, and items that the user must specify
appear in italic type. Special terms and comments in code may
also appear initalic.

list bold User input appears in | i st bol d type and must be entered
exactly as shown. Names of directories, files, commands, options
and man page references also appear inl i st bol d type.

l'ist Operating system and program output such as prompts and mes-
sages and listings of files and programs appearsin| i st type.
Keywords also appear inl i st type.
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emphasis

window

Referenced Publications

Words or phrases that require extra emphasis use emphasis type.

Keyboard sequences and window features such as push buttons,
radio buttons, menu items, labels, and titles appear in window

type.

Brackets enclose command options and arguments that are
optional. You do not type the brackets if you choose to specify
such option or arguments.

Braces enclose mutually exclusive choices separated by the pipe
(] ) character, where one choice must be selected. You do not type
the braces or the pipe character with the choice.

An élipsisfollows an item that can be repeated.

This symbol means is defined as in Backus-Naur Form (BNF).

The following publications are referenced in this document:

0890395
0890398
0890465
0890458
0890514
0890516

NightView User’s Guide
NightTrace Manual
NightProbe User’s Guide
NightSm User’s Guide
NightBench User’s Guide
MAXAda Reference Manual
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Overview

Using the PLDE

1
Using the PLDE

Concurrent’s PowerWorks® Linux Development Environment (PLDE) allows users on a
Linux® PC to develop applications for any Concurrent real-time computer system. The
PLDE makes it easy to utilize the features of Concurrent compilers and real-time GUI
tools. Application programs are compiled and debugged directly on aLinux PC while tar-
geted to a system running Concurrent’s PowerMAX OS™ real-time UNIX-based operat-
ing system.

The PowerWorks Linux Development Environment consists of high-performance C/C++
and MAXAda™ (Ada95) compilers, the NightView™ symbolic debugger, NightTrace™
event analyzer, NightSim™ frequency-based scheduler, the NightProbe™ data monitoring
tool, and the NightBench™ Program Development Environment.

This is a demonstration of the PowerWorks Linux Development Environment. In this
tutorial, we will use many of the PLDE toolsincluding:

- NEdit

NightBench
- MAXAda
- NightSim
- NightView
- NightProbe
- NightTrace

integrating them together into one cohesive example.

Please see “Before you begin” on page 1-1 for some important recommendations and con-
siderations.

Before you begin

In order to run the portion of the tutorial that uses the NightSim Scheduler and the Night-
View Source-Level Debugger, a system running PowerMAX OS should be networked to

11
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your Linux system. If you have a PowerMAX OS system networked to your Linux sys-
tem, the following items must al so be taken into consideration:

- Remote shell access
- Privileges
- Additionsto PATH

Proceed to “ Getting Started” on page 1-5 to begin the tutorial .

NOTE

You may still run the tutorial (excluding the portions that use the
NightSim Scheduler and the NightView Source-Level Debugger)
even if you do not have a system running PowerMAX OS net-
worked to your Linux system. You will be instructed as to how to
skip over the sections that use the NightSim Scheduler and the
NightView Source-Level Debugger.

Remote shell access

1-2

Since NightSim uses r sh to start the NightSim server process on each target system, the
user must be ableto r sh to those systems.

Ensure that alogin for your user name exists on the target system and

¢ the. rhosts file in the home directory for that user name on the target
system contains an entry for your user name and the NightSim host

An example entry might look like:
renot e_nmachi ne_nane user nane

wherer enot e_machi ne_nare is the name of the target system and user nare
isyour login name on the remote system.

Also note that the . r host s file must have the permissions 644.
or

¢ the/ et c/ hosts. equi v file on the target system contains the name of
the NightSim host

You may test your remote shell access by issuing the following command from your host
system (the system running Linux):

/fusr/bin/rsh renote_nachi ne_nanme date

wherer enot e_nmachi ne_nane isthe name of the target system. You should see the
date and time on the remote system if successful.

Seether sh(1) man page for more details.



Privileges
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See “Before you begin” on page 1-1 for other important recommendations and consider-
ations.

For the sections of the tutorial that run on the target system (the portions that use the
NightSim Scheduler and the NightView Source-Level Debugger), this tutorial requires
that the user have the following privileges on the target system:

e P_CPUBIAS
e P_PLOCK
e P_RTIME

A convenient way to associate privileges with users is through the use of roles. A roleis
simply a named description of aset of privileges that have been registered for certain exe-
cutablefiles, such asthe shell. The system administrator creates roles and assigns usersto
them. During the login process, users can request that their shell be granted the privileges
associated with their role. Such a request takes the form of an invocation of thet f ad-
m n(1M command. Once privileges have been granted to the user’s shell, subsequently
spawned processes automatically inherit those privileges.

The following commands create arole and register all the privileges required by this tuto-
rial to three commonly used shells (sh, ksh, and csh). The PowerMAX OS system
administrator should issue the following commands once.

/usr/bin/adm nrole -n PLDE_USERS

/usr/bin/adm nrole -a sh:/usr/bin/sh: cpubias: pl ock: rtime PLDE_USERS
/usr/bin/adm nrole -a ksh:/usr/bin/ksh: cpubi as: pl ock: rti me PLDE_USERS
/usr/bin/adm nrole -a csh:/usr/bin/csh: cpubias: pl ock: rtime PLDE_USERS

The following command assigns an example user (JoeUser) to the PLDE_USERS role.
The system administrator should issue the following command once.

[ usr/bin/adm nuser -n -o PLDE_USERS JoeUser

JoeUser is now allowed to request that the above privileges be granted to his shell (assum-
ing JoeUser utilizes either the sh, ksh, or csh shell, as these are the only shell commands
registered in the PLDE_USERS role). However, by default, these privileges are not
granted. He must explicitly make the request by initiating a new shell with the t f ad-

m n( 1M command. For convenience, it is recommended that the following command
be added to the end of his. profil e (or. | ogi n for csh users) file. (Thisfileis exe-
cuted during initialization of the login shell).

exec /shin/tfadnin PLDE USERS: shell
where shell isthe shell of your choice (sh, ksh, or csh).

See “Before you begin” on page 1-1 for other important recommendations and consider-
ations.

1-3
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Additions to PATH

If users are interested in doing command-line compilations (although they are not covered
in thistutorial), the following should be added to their PATH:

/usr/ada/ bi n
/usr/ccs/bin

See “Before you begin” on page 1-1 for other important recommendations and consider-
ations.

1-4
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Getting Started

It is highly recommended that the paths to the executables and working directories on the
host system (the system running Linux) and the target system (the system running Power-
MAX OS) areidentical. Their mount points should be based on a common name.

The following sections will guide us through creating aworking directory on our host sys-
tem, exporting that filesystem to our target system, and mounting the filesystem on that

target system. We will also copy the tutorial-related files from the PowerWorks Linux
Development Environment I nstallation CD to our working directory.

NOTE

The following stepswill likely require root access

Creating a working directory

We will start by creating adirectory on the Linux system in which we will do all our work.

NOTE

The following stepswill likely require root access

To create a working directory on the Linux system

- On the Linux system, use the nkdi r (1) command to create a working
directory.

NOTE

The pathname should be unique such that it can be mounted with
the same pathname on the PowerMA X OS system.

We will name our directory / t ut or i al using the following command:
nkdir /tutorial
- Ensurethat the directory is writable by issuing the following command:
chnod 777 /tutorial

- Position yourself in the newly created directory using the cd( 1) com-
mand:

cd /tutorial

1-5
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NOTE

Ensure that your umask setting on the Linux system will allow
the PowerM AX OS system to read and write filesin your working
directory, or use the same user and group ID on both systems.

To automatically ensure that al files your user creates on the
Linux system are publicly readable and writeable, include the fol-
lowing command in your shell startup script:

umask 000

Exporting the filesystem

In order for the PowerMAX OS system to be able to access the Linux directory that we
created in “ Creating aworking directory” on page 1-5, we must export the filesystem.

NOTE

The following stepswill likely require root access

To export the Linux filesystem to the PowerMAX OS system

- Enter the following command on the Linux system:

exportfs -o rw pmax_system work_dir

where pmax_system is the name of the PowerMAX OS system and work_dir is the
pathname of our working directory.

For our example, we will enter the following command:
exportfs -o rw buzzard:/tutori al

where buzzar d is the name of our PowerMAX OS systemand/ t ut ori al isour
working directory.

Mounting the filesystem

In order for the PowerMAX OS system to be able to access the Linux directory that we
exported in “ Exporting the filesystem” on page 1-6, we must mount that filesystem on the
PowerMAX OS system.

NOTE

The following stepswill likely require root access

1-6
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To mount the filesystem on the PowerMAX OS system

- On the PowerMAX OS system, use the mkdi r (1) command to create a
place in which to mount the Linux filesystem.

NOTE

The pathname should be the same as that created on the Linux
system (see “Creating a working directory” on page 1-5).

We will name our directory / t ut ori al using the following command:
nkdir /tutori al
- Mount the filesystem using the following command:
mount -F nfs |inux_systemwork dir work dir

where linux_systemis the name of the Linux system and work_dir is the pathname of
our working directory.

For our example, we will enter the following command:
nmount -F nfs raptor:/tutorial /tutorial

where r apt or isthe name of our Linux systemand / t ut ori al isour working
directory.

Copying tutorial-related files from the installation CD

Sourcefiles, aswell as configuration files for the various tools, are included on the Power-
Works Linux Development Environment Installation CD. We will copy these tuto-
rial-related filesto our t ut or i al directory.

NOTE

The following stepswill likely require root access

To copy the files from the PowerWorks Linux Development Environment
Installation CD

- Insert the PowerWorks Linux Development Environment Installation CD
in the CD-ROM drive on the Linux system.

- Mount the CD-ROM drive on the Linux system (assuming the standard
mount entry for the CD-ROM device existsin/ et ¢/ f st ab).

mount /mt/cdrom

- Copy all tutorial-related configuration files to our working directory.

1-7
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1-8

cp /mmt/cdrom tutorial -sup/* work_dir
where work_dir isthe pathname of our working directory.
For our example, we will enter the following command:
cp /mmt/cdrom tutorial -sup/* /tutorial
where/ t ut ori al isour working directory.
Unmount the CD-ROM drive (otherwise, you will be unable to remove the

PowerWorks Linux Development Environment Installation CD from the
CD-ROM drive).

umount / mmt/cdrom
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Using NightBench

In order to compile and link our program, we will use the NightBench Program Develop-
ment Environment. NightBench is a graphical user interface that provides a common
work environment for the PowerWorks Linux Development Environment editor, compil-
ers, and devel opment tools. NightBench organizes all of the information required for con-
sistent, repeatable development of PowerMAX OS applications while providing an effi-
cient interface for editing, browsing, building, and debugging.

Let’s open the NightBench Project window.

To invoke NightBench from the command line

- From the command line, type the following command:

nbench

Note that we have not provided nbench with any parameters, indicating that we want to
open the NightBench Project window. nbench accepts a number of command line
options, allowing the user to open a particular NightBench component or to provide
start-up information to NightBench.

The NightBench Project window will appear, listing the environments with which it has
previously interacted. If no other environments have been created under NightBench, this
list will be empty.

Environments
Lang |Directory |

i [y ey Add to List..

.- o i
: we engery AN
i iy i g
o t i L. ;,.: L L

Figure 1-1. NightBench Project

Creating a new environment

One of the first steps we must take in order to use NightBench for program development is
to create an environment. Environments are used as the basic structure of organization
within NightBench.

1-9
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To create a new environment from the NightBench Project window

- On the NightBench Project window, press the button marked New... so
we can create our new environment. Thiswill open a dialog in which you
may select the language to be used in this environment.

- Select the language that will be used in this environment (Ada).

- Pressthe Next> button.

Mew Environment

Figure 1-2. Creating a new environment - language selection

The next dialog presented allows us to specify details about the directory which will con-
tain the new environment, the release of the compiler to be used, as well as the architec-
ture of the target machine and the version of PowerMAX OS running on it:

Mew Erwironment

hoortal

Figure 1-3. Creating a new environment - specifications

- Type the directory name in the Directory for new environment field
where you want NightBench to create the new environment. This can be

1-10
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the name of an existing directory or NightBench can create the directory
for you. (Note that NightBench can only create a subdirectory of an exist-
ing directory.) We will enter the name of the directory we created in “ Get-
ting Started” on page 1-5. The full directory name in our example is
/tutorial. Sinceweinvoked NightBench from that directory, the path-
name will appear in the Directory for new environment field.

- SelectaCompiler Release if you have more than one release of MAX-
Adainstalled on your system. If you have only one release of MAXAda
installed on your system, it will appear here.

- ChooseaTarget Architecture.

Because we are building an executable that will run on a Concurrent rea -time com-
puter system, we must choose which type of system we are targeting.

To determine which item to select from the drop-down list, issue the following com-
mand on the PowerMAX OS target system:

unanme -m

Make your selection based on the machine hardware name returned from the unane

command:
M achine Hardware Tar get
Name Architecture
Mot or ol a moto
Syner gy synergy
all others nh

For our example, we will be targeting a Power Hawk™ 640 so we will select moto
from the drop-down list. For more information on target architectures, see the sec-
tion titled “ Target Architectures’ in the MAXAda Reference Manual (0890516).

- Identify the PowerMAX OS Version.

To determine the version of PowerMAX OS running on the target system, issue the
following command on that target system:

unanme -r

In our example, we will select 4.3 from the drop-down list for the version of the
operating system running on the system we are targeting.

- PressDone

This will add the new environment to the list of Environments in the NightBench
Project window. NightBench will also open the new environment in its own NightBench
Development window.

-1
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Introducing existing source files into the environment

1-12

Our next step is to populate the environment with units. Units are the basic building
blocks for programs in NightBench. They are contained within source files and it is
through these source files that they are introduced into their intended environments.

Source files may already have been created outside the NightBench environment or you
may use the editing features of NightBench to create a new file. For this example, we will
introduce the files we copied from the PowerWorks Linux Development Environment
Installation CD (see “Getting Started” on page 1-5).

NOTE
Listings of the source files can be found in Appendix A “Tutorial

Files’.

To introduce existing source files into a NightBench environment

- Click onthe Source Files tab of the NightBench Development window.

- Press the Introduce/Create... button. This will open the Introduce
Source Files dialog so we can introduce our source files (and the units
contained within) into the new environment.

Directory Files to Introcluce
I;ftulnria\f | File Hame Prepmce)l Creap ‘
Fiter Update

If*‘ada *a*pp *adb *.ads _|

W Exclude files already introduced.
_| Show files in subdirectories.

W Follow symbolic links to directories.
Directories Files

art.conversions.ada
counters.ada

sim.ada
Selection
aug | Add Al Create | 2 Commands | M Add flles to list using short name.  Parallel Intro’slﬂ -

Figure 1-4. Introducing existing source files into the environment

- Maneuver to the directory in which the source files are contained. You
may type the path to the directory name in the Directory field or use the
entriesin the Directories list to navigate to the desired directory.
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NOTE

Since we invoked NightBench from the directory in which our file
resides, we should aready be positioned in that directory.

- Pressthe Add All button located beneath the Selection field. The names
of the three source files will then appear in thelist of Files to Introduce.

- Pressthe OK button to introduce the source files into the environment.

The source files now appear in the list of files on the Source Files page of the Night-
Bench Development window and the units contained within them now appear on the
Units page.

Figure 1-5 showsthe Source Files page of the NightBench Development window. You
can see the three source files we have just introduced.

Ada Environment | ftutorial

Settings | Units | Dg)endenciesl Partitions |
Sort File Name — | _| Full Pathnames

File Name [Last Modified |units [Preprocep |
art.conversions ada 11527102 12:09:45 2 na
counters ada 11527102 12:09:45 2 na
sim.ada 11527102 12:09:45 1 na

Introduce/Create...

| File |

Figure 1-5. Source files introduced into the environment

Figure 1-6 shows the Units page of the NightBench Development window. This figure
shows the units contained in the source files that were just introduced into the environ-
ment: the body of si m(contained in the sourcefile si m ada), the specification and body
of count er s (contained in the source file count er s. ada), and the specification and
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body of ada. real _ti ne. conversi ons (contained in the sourcefileart . conver -
si ons. ada). Note that the state of these unitsis uncompiled.

tUtO rial

Iili Dependencies|  Paritions |

ada.real_time conversions package uncompiled 1213102 14:17:01
ada.real_time conversions package uncompiled 1213102 14:17:01
counters package uncompiled 1213102 14:17:01
counters package uncompiled 1213102 14:17:01
sim subprogram  uncompiled 1213102 14:17:01

Figure 1-6. Units introduced into the environment
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Setting compile options

In order to debug the program using the NightView Source Level Debugger, we need to
compile the program with debug information. We do this by setting an environment-wide
compile option which will apply to al units within the current environment.

NOTE

NightProbe also requires that the user application is built with
debugging information in order to read symbol table information
from user application program files. This enables NightProbe to
determine which variables may be probed.

To set environment-wide compile options

- Click onthe Settings tab of the NightBench Development window.

- Pressthe Show Options Editor button associated with the Permanent
Compile Options.

- On the General page of the Ada Environment Compile Options
dialog, select full (2) from the drop-down list under the Permanent col-
umn for Debug Information.

- Press OK.

General Inlining |0ptimization| Expert |

Option Default Permanent Effective

Debug Information [ none (1) | @ | [u@ |
Optimization Lewvel minimal {1} {unspecified) — | minimal {1}
Zhare Mode W {unspecified) — | W
Suppress Runtime Checks [ o O

Compiler Error Qutput ’W‘ (unspecified) — | ’W‘
Quiet Compiler Info Msgs. [ o O

Gluiet Compiler Warnings | o O

Apply | Reset | Clear | Cancell Help |

Figure 1-7. Setting environment-wide compile options
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NOTE

Alternatively, you could have entered - g in the Permanent
Compile Options field on the Settings page and pressed the
Apply button.

Adding an environment to the Environment Search Path

MAXAda supplies a number of pre-built environments containing various packages that
can be used for program development. These packages consist of pre-compiled Ada
source code with units grouped together on the basis of Ada language definitions and
functiondity.

By default, when you create an new environment, you automatically have access to the
MAXAdaenvironment pr edef i ned which containsthe standard Ada-defined packages.

Our program utilizes the MAXAda-defined package ni ght _t r ace_bi ndi ngs which
isincluded in the gener al environment. In order for NightBench to use that package,
we must add that environment to our Environment Search Path.

To add an environment to the Environment Search Path

- Click onthe Settings tab of the NightBench Development window.

- Press the Add... button at the bottom of the Environment Search
Path area

The Add Environment Search Path Element dialog is presented.

_—
Add Erwironmer ch Path Element

Enviranment pathname or keyword to add:

I genera] _| J

Add Element ) At beginning of search path

@ At end of search path

Pimteam aedoetondd nioy
() BEEe SSEC ST

Aftmr amlorto mla
() ST sRiPEieT ol

O | Cancel Help |
= |

Figure 1-8. Adding an environment to the Environment Search Path

- Enter general in the Environment pathname or keyword to add:
field.

- Ensurethat the At end of search path radiobutton is selected.
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- PressOK.

You will see the environment / usr / ada/ release/ bi ndi ngs/ gener al added to the
Environment Search Path (where release is the name of the Adarelease).

Defining a partition

In order to use the units introduced into NightBench, we must include them in a partition.
NightBench defines three types of Ada partitions:

* active
¢ archive

¢ shared object

For our example, we want to include our si munit in an executable program so we will be
defining an active partition.

To define all active partitions in the environment

- Click on the Partitions tab of the NightBench Development window to
get to the Partitions page.

- Pressthe Create All button. This creates an active partition for each unit
in the current environment that qualifies as amain unit.

At this point, we have an environment, / t ut or i al , that has within it the definition for
the active partition, si m made up of a main unit, si m contained in the source file,
si m. ada, and two other units - count er s, contained in the source file
counters. ada, and ada. real _ti nme. conver si ons contained in the source file
art.conversi ons. ada. Full debug information will be generated for the program
and the environment containing the ni ght _t race_bi ndi ngs package has been added
to our Environment Search Path.

Building a partition
We are now ready to build our partition. We do this using the NightBench Builder.

To build the partition

- Click on the Partitions tab of the NightBench Development window to
get to the Partitions page.

- Inthe list of partitions on the Partitions page, make sure the partition
si misselected.
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- Press the button marked Build. This will open the NightBench Builder

window so we can build our new partition.

In Figure 1-9, you will seethat partition sim has been automatically entered in the
Targets field onthe Build page. Thisisbecause it was selected on the Partitions

page when the Build button was pressed.

- Press Start Build.

The Build Progress bar shows the number of actions (compilations and links) left
to perform in the current build as the Transcript window details each step taken
during the build.

Ada Environment

Targets | Settings | ﬂotiﬁcationl Expert |
T Run Ii

partition sim |_| Contest | M ;-|

| .|_| Run | Debug |

Targets

Start Build | Verify Build | ¢

Transcript Failed ]

A

compilingy package spec counters
compilingt package spec ada,real_time,conversions
compilingy package body ada.real_time,conversions
compiling: subprogram body sim
compilingy package body counters

a,build: errori errors encountered during build

Build completed led Dec 4 10:48:32 2002
I~ i

il Errors and Alerts (always shown) W ‘Warnings W Info Messages

s

View Previous |

subprogram body sim Al
sim.ada
241 pragma task_cpu_bias{illegal _uze_of}: -- Remove thiz line

error: HAK(LO0Y B-12: pragma may only appear in declarative part, package. t.

build error i
= .
[ Edithext| Find. |

Figure 1-9. Builder window - Build page with errors for si mpartition

When the build finishes, aBuild Completed diaog notifies the user.

In our example, the Build Completed dialog notifies us that the build completed with
errors. Thisis due to the following line which we have included in si m ada (see

NOTE

The notification operations can be changed on the Notification

page.

“sim.ada’ on page A-2):

1-18




Using the PLDE

pragma task_cpu_bias(illegal use_of); -- Renpve this line
Thiswas done to demonstrate the error handling capabilities of NightBench.

- Press OK to dismisstheBuild Completed diaog.

Showing a reference

NightBench allows Ada users to display the section of the MAXAda Reference Manual or
the Ada 95 Reference Manual related to the error selected in the NightBench Builder.

Since our build completed with errors, we can use this feature to display the references
associated with those errors.

Note

When executing the steps described below, if you are using the
HyperHelp tool to display this tutorial, the page displayed will
automatically switch to the MAXAda Reference Manual when
you click the Show Reference button. To return to this tuto-
rial, click the Back button in the HyperHelp tool

To show a reference

- Click on the Build tab of the NightBench Builder window to get to the
Build page.

- Select the error from the Errors and Alerts window located at the bot-
tom of the Build page by clicking on the text of the error.

- Pressthe Show Reference button.

This opens the HyperHelp viewer to the section of the MAXAda Reference Manual
related to the selected error.
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gontentsl lndexl Eindl Eackl ﬂistoryl ==<Browse | Browses=

Pragma TASK_CPU_BIAS

The implementaton- defined pragma TASK_CPU_B IAS provides for the binding of
bound tasks to individual CPUs or a set of CPUs, associating a CPU bias with one or more
bound tasks. This is necessary because pragma GROUP_CPU_B IAS is not available for
bound tasks {see Pragma GROUP_CPU_BIAS for more information).

pragma TASK_CPU_BIAS (pu s [, 2ask specfier 1);
i bigs

A required CPU bias, possibly a program variable, specifying CPUs that are
valid for the machine configuration where the application will run. See

Udlizaton of Multiple CPUs.
For informaton about CPU biases, see Utilization of Multple CPUs.

task_specifier

If specified, then the pragma must appear in the same declarative part as the
referenced task.

If fask_specifier is omitted, then the pragma must ocour in the declarative part
of atask specificaton. It then applies to all tasks identified with that
specification.

For information about task specifiers, see Task Specifiers in Task Pragmas.
See Task Names and Default Settings to find out how a task without an explicit pragma
TASF._CPU_BIAS setting gets its CPU bias.

The sequence:

Figure 1-10. HyperHelp viewer displaying a reference

The MAXAda Reference Manual is opened in the HyperHelp viewer showing the topic
associated with pragma TASK_CPU_BI AS since the error we have inserted in si m ada
(see“sim.ada’ on page A-2) is associated with that pragma.

Correcting an error

1-20

We must correct the error in order for our build to complete successfully. We can do that
using the editing features of NightBench.

To correct an error

- Click on the Build tab of the NightBench Builder window to get to the
Build page.

- Sdlect the error from the Errors and Alerts window located at the bot-
tom of the Build page by clicking on the text of the error.
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Pressthe Edit Selected button.

The source file associated with the selected error is opened in the editor configured
for NightBench (see the section titled “ Preferences - Editor” in the NightBench
User’s Guide (0890514)).

In our case, the source file si m ada (see“sim.ada” on page A-2) will be brought
up in the default editor, NEdit. NEdit is a part of the PowerWorks Linux Develop-
ment Environment.

=

=14

MEdit: sim,ada
File Edit Search Preferences 3hell Macro ‘Windows Help
Atutorialssim,ada line 24. col 3. 1206 bytes
A

with night_trace_bindings;
with rt_interface:
with ada,real_time:
with ada,real_time,conversions:
with counters:
procedure =im i=

packagze rt renames rt_interface}

packagze nth renames night_trace_bindings;

package art renames ada.real_time:

package artc renames ada,real_time,conversions:

arg 1 integer:

status 1 integer:

cycle_start ! constant (= 110:

cycle_end : constant := 111:

=tart ;1 oart,.time;

stop 1 oart,time;
hegin

Tragma task_cpu_bias{illegal_use_of}: —-- Remove this line |

T i

1

Figure 1-11. Editing the source file si m ada in NEdit

The problem with the offending line is that it does not belong in our program at al. It was

only

included to demonstrate the error handling capabilities of NightBench. We need to

delete the line, save the file, and rebuild our program.

Select the line
pragna task_cpu_bias(illegal _use_of); -- Renpbve this line

in the editor configured for NightBench. (In NEdit, you may triple-click on alineto
select it.)

Pressthe Backspace key to delete theline.
Select Save from the File menu to save the changes.

Select Exit from the File menu to close NEdit.

Rebuilding a partition

Now that we have corrected the error, we are ready to rebuild our partition.
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To rebuild a partition

- Click on the Build tab of the NightBench Builder window to get to the
Build page.

- Press Start Build.

Since we only modified the body of the unit si mto correct our error and since none
of the other units in our partition have any dependencies on si m NightBench will
recompile only the body of that unit and relink the partition.

Ada Environment | ftutorial
Build I Targets | Settings |ﬂotiﬁcation| Expert |
Targets | partition sim | | Run I_sim |
g P —|| Context —
Start Build | verify Build | St | r Run | Debug
Transcript Succeeded ]
Build in Atutorial started Wed Dec 4 11:38:17 2002 Al
compiling: subprogram body sim
linking: =im
Build completed led Dec 4 11:38:20 2002
£

= .
I

i
il Errors and Alerts (always shown) W ‘Warnings W Info Messages
Al

View Previous | ¥

s

+ | Find. |

Figure 1-12. Build completed with no errors

When the build finishes, a Build Completed dialog notifies us that the build has com-
pleted with no errors.

- Press OK to dismissthe Build Completed dialog.

Before you continue

The following sections require a PowerMAX OS system networked to your Linux system
since those sections use the NightSim Scheduler and the NightView Source-Level Debug-
ger (see “Before you begin” on page 1-1 for important recommendations and consider-
ations concerning this configuration).
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However, if you do not have a PowerMAX OS system networked to your Linux system,
you may jump to the section “Using NightTrace” on page 1-47 and continue with the tuto-
rial.
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Using NightSim

NightSim isatool for scheduling and monitoring real -time applications which require pre-
dictable, repetitive process execution. NightSim provides a graphical interface to the
PowerMAX OS frequency-based scheduler and performance monitor. With NightSim,
application builders can control and dynamically adjust the periodic execution of multiple
coordinated processes, their priorities, and their CPU assignments. NightSim’s perfor-
mance monitor tracks the CPU utilization of individua processes and provides a customi-
zable display of period times, minimums, maximums, and frame overruns. For more
information on NightSim, refer to the NightSm User’s Guide (0890480).

Invoking NightSim
Because our program uses the frequency-based scheduler, we will use the NightSim
Scheduler to schedule the process.

NightBench allows the user to invoke the NightSim Scheduler directly.

To invoke NightSim from NightBench

- Select NightSim Scheduler from the Tools menu of either the Night-
Bench Development or the NightBench Builder window.

endencies

Eemowve | Euild | Fun Context.. | Bun

etive)

Figure 1-13. Starting NightSim from NightBench

1-24



Using the PLDE

Configuring the Scheduler

The NightSim Scheduler window is opened, ready for us to configureit for our particular
simulation.

MightSim Host: raptor

Configuration file: {unnamed)

Scheduler key: D Timing host: _| Scheduler Simulation Eun Status
Cycles per frame: I Hong

Mar. tasks per cycle: I Timing source: End of processing cycle — |

q i vg . . Ihactive Stopped
e tasks in scheduler: I g i I Rl

= | Frame: =

| Cycle: =

On Target:  No scheduler — |

Permissions: BO0 rw—— —— Rate: 1.0 sec
Target Sched Prio- Soft Halts Start Cycle Execution Schedule
System FID Program Hame CPU Bias Pley, rity Param Lim, ovrn, cycle Per, & i

Figure 1-14. NightSim Scheduler

To configure a NightSim Scheduler

- Specify a Scheduler key. The key is a user-chosen numeric identifier
with which the scheduler will be associated. For our example, we will use
1000.

- Specify theCycles per frame. Thisfield allowsyou to specify the num-
ber of cyclesthat compose a frame on the specified scheduler. We will use
thevaueb.

- Specify the Max. tasks per cycle. Thisfield allows you to specify the
maximum number of processesthat can be scheduled to execute during one
cycle. Enter 5 for our example.

- Specify the Max. tasks in scheduler. Thisfield alows you to specify
the maximum number of processes that can be scheduled on the specified
scheduler at onetime. For our example, we will specify the value 5.

- Enter the name of a PowerMAX OS system which will act as the Timing
host for the simulation. You may use the drop down list associated with
thisfield for the names of systems previoudly used astiming hosts. For our
example, we will enter buzzard, a Power Hawk 640 system.
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NOTE

When NightSim is operating in On-Line mode, an attempt will
be made to communicate with the system specified as the timing
host. The user may experience a slight delay and the message
Talking to Server... will appear in the Configuration File
Name Area of the NightSim Scheduler as this occurs. See the
NightSm User’s Guide (0890480) for more information.

- Select aTiming source from the list provided. Thislist contains the set
of devices available on the timing host. We will use Real-time clock

Oc2.
NOTE
Do not use Real-time clock 0cO for the Timing source asit

is typically used by system utilities and could cause unwanted
effectsif used. Seehrt confi g(1) for moreinformation

- Specify Clock period.

For our simulation, we would like the real-time clock to “fire” every .001 seconds
(or 100000 microseconds).

For our example, we will specify 100000 for the number of microseconds.
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Scheduling a process

Once we have properly configured the Scheduler, we can add a process to the fre-
quency-based scheduler.

_—
ool seeal
fuotaism | seeal

Figure 1-15. NightSim Edit Process

To add a process to the frequency-based scheduler

- Press the Edit... button on the NightSim Scheduler window. This will
bring up the Edit Process window.

- Pressthe Select... button next to the Process Name field. This brings
upthe Select a Program diaog.

- Choose the program we wish to schedule from the Files list. For our
example, we will select si mfrom the list.

- PressSelect to select the program.

NOTE

The Select a Program dialog operates from the target Power-
MAX OS system. If the working directory is not exported to and
NFS mounted on the PowerMAX OS system, then the dialog will
not be able to show the files. See “Getting Started” on page 1-5
for details on setting up your working directory.
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- Ensure that the Working Directory is the same directory that contains
our program (the directory of the Process Name selected in the previous

step).
- Click

- Click

- Click

onthe FBS tab:

Select Starting Cycle.

This field allows you to specify the first minor cycle in which the specified
program is to be wakened in each major frame.

We will choose the lowest value, 0, for our example.
Select Period.

Thisfield allows you to establish the frequency with which the specified pro-
gram is to be awakened in each major frame. Enter the number of minor
cycles representing the frequency with which you wish the program to be
awakened.

For our example, we will specify a period of 3, indicating that the specified
program is to be awakened every third minor cycle.

onthe Process tab:
Click on the All CPUs checkbox to deselect all of the CPUs

Choose a single CPU for this processto run on.

For our example, we will specify CPU 0 by clicking on the checkbox labeled
0.

Specify the Priority for this process.

The range of priority values that you can enter is governed by the scheduling
policy specified. NightSim displays the range of priority values that you can
enter next to the Priority field. Higher numerical values correspond to more
favorable scheduling priorities.

For our example, we will give the process a priority of 50.

onthel/O and Debug tab:

Check the Schedule program within a NightView dialogue
checkbox. Thiswill bring the program up in the NightView debug-
ger before the program executes.

- Press Add to add the process to the frequency-based scheduler.

We would also like to measure the idle time on the same CPU. We can do this by schedul-
ingthe/ i dl e process.
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To schedule the /idle process
- Inthe Edit Process window, enter:
lidle
intheProcess Name field.
- Pressthe Add button to add the/ i dl e process.
- Pressthe Close button to dismissthe Edit Process window.

You will notice that two entries now appear in the Process Scheduling Area of the Night-
Sim Scheduler window.

Setting up the scheduler

To set up the scheduler
- Inthe NightSim Scheduler window, pressthe Set up button.
Thisaction:

¢ creates a scheduler that is configured according to the parameters we
specified
¢ schedules the processes that we have added to the NightSim Sched-

uler window and starts them running up to the first f bs_wai t call,
and

¢ attaches the timing source to the scheduler.

Because we have specified the Schedule program within a NightView dialogue
option when we added this process to the frequency-based scheduler (see “To add a pro-
cess to the frequency-based scheduler” on page 1-27), the NightView Source Level
Debugger will be started.
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Using NightView

1-30

NightView is a graphical source-level debugging and monitoring tool specifically
designed for real-time applications. NightView can monitor, debug, and patch multiple
real-time processes running on multiple processors with minima intrusion. In addition to
standard debugging capabilities, NightView supports application-speed eventpoint condi-
tions, hot patches, synchronized data monitoring, exception handling and loadable mod-
ules.

Because we have specified the Schedule program within a NightView dialogue
option when we added this process to the frequency-based scheduler (see “To add a pro-
cess to the frequency-based scheduler” on page 1-27), we are presented with a NightView
Global Window as well as a dialog allowing us to log into the target system on which we
will be running our program.

N
-
Iessages:
NightView debugger - Yersion 5.5, linked Mon Oct 21 17349327 EDT 2002 K
Copyright ¢C) 2002, Concurrent Computer Corporation
In case of confusion, type "help"
¥
Qualifier: Command: Interrupt |
all [ ¥ |

Figure 1-16. NightView Global Window
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Figure 1-17. Start NightView Session on Remote Host dialog

To start a NightView session on a remote host

- Inthe Start NightView Session on Remote Host dialog, ensure that
thevaluesfor Remote host and Login name are correct.

NOTE

The Name for new Dialogue fiddisinitialized to the name of
the remote system on which we are debugging our program.

- Enter your Password for the Login name on the system listed in the
Remote host field.

- PressOK.
When the login has completed successfully, a NightView Dialogue window for the remote

host will be opened as well as a Principal Debug Window with the execution of the pro-
gram stopped.
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Ii
buzzard Machine: biezard
Iessages:

[E-51ashProchethod-012]1
{errno=13} Permission denied

= =

Dialogue 113 Bun your programs in this shell.

cd Atutorial

~iefferyts kshinit ... tmps/nzim-schedule-program, 002718
“““““ complete,

buzzard> Auzrdlib/NightYiew-5,5/ReadyTolebug

buzzard> cd Jtutorial

buzzard> Stmpdnzim-schedule-program, 002718

fpid 1 assigned to process 2788: Atutorialfsim

] =
Qualifier: Command: Interrupt |
hiezard _/l
e

Processes for this Dialogue

Frogram name:

Detach kil

Figure 1-18. NightView Dialogue

During initialization, you will see a message similar to the following:

War ni ng: Process buzzard: 3336 is no | onger debuggabl e,
det achi ng.
[ E- Sl ashPr ocMet hod- 012]

(errno=13) Pernission denied

Thisis an anomaly caused by an intermediate process which schedules the user program.
You may ignore this warning.
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Reading symbols from Atutorial/zim,,.
Executable file set to

ftutorial/sim

Switched to process buzzard:B073,

with night_trace_bindings:

with rt_interface:

with ada,real_time:

with ada.real_time,conversions:
with counters:

procedure sim is
package rt  renames rt_interface:
package ntb renames night_trace_bindings:
package art renames ada,real_time:
package artc renames ada,real_time,conversions:

arg 1 integer:
status 1 integer:
cycle_start : constant
cycle_end ¢ constant
start 3 art.timer
stop 1 art.time:

Resume | step|
_Print| - Data Display|

Figure 1-19. NightView Principal Debug Window
Setting a monitorpoint

Monitorpoints provide a means of monitoring the values of variablesin your program
without stopping it. A monitorpoint is code inserted by the debugger at a specified loca-
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tion that will save the value of one or more expressions, which you specify. The saved
values are then periodically displayed by NightView in a Monitor Window.

To set a monitorpoint
- Inthe NightView Principal Debug Window, click on the line:
rt.fbs_wait(status);

- Select Set Monitorpoint... from the Eventpoint menu. Thiswill open
theSet a New Monitorpoint dialog.

Set a Mew Monitorpoint

print counters.cycle_time U
=

Figure 1-20. Setting a new monitorpoint
- Enter the following
print counters.cycle_time

inthe Commands text box:.

- Press OK.

A NightView Monitor Window is opened containing an entry for the
counters.cycl e_tine variable.
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RBunning with 1000 milliseconds between samples
Legend: DUpdated Not Executed Not Zampled

counters,cycle_time A

Figure 1-21. NightView Monitor Window

NOTE

You may have also entered the following command in the
Command field of the NightView Principal Debug Window:

nmoni t or poi nt at line_number
print counters.cycle_tine
end nonitor

where line_number coincides with the line:

rt.fbs wait(status);

See noni t or poi nt for details on the use of this command.

Resuming execution

Now it'stime to let the program run.

To resume execution in NightView

- Pressthe Resume button in the NightView Principal Debug Window.
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19 *= | end loop:

20 |

I~

Resume| step | Mext
Print | Breakpoim|

Figure 1-22. Resuming execution

Starting the simulation

Now we need to go back to our NightSim Scheduler window and start the simulation.
When you click on the Start button, NightSim carries out the following actions:

¢ Attaches the timing source to the scheduler if not already attached or if the
timing source has been changed

¢ |f area-time clock isbeing used as the timing source, sets the clock period
in accordance with the value entered in the Clock period field in the
Scheduler Configuration Area

¢ Starts the simulation with the vaues of the minor cycle, major frame, and
overrun counts set to zero

To start a simulation in NightSim

- Pressthe Start button on the NightSim Scheduler window.

Simulation

Start Frar
_ st |

Cyel

Stopped L
Resume | on

Fate

t Halt” Start Cycle |

Figure 1-23. Starting the simulation
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When the simulation begins, you should notice the values for Frame and Cycle in the
Run Status Area begin to change.

Also, note that the value for count er s. cycl e_t i e in the NightView Monitor Win-
dow changes as the program runs.

tor Window

RBunning with 1000 milliseconds between samples
Legend: DUpdated Not Executed Not Zampled

counters, cycle_time 0, 000109200

Figure 1-24. Monitoring cycl e_ti me in the NightView Monitor Window

Monitoring the simulation
The performance monitor is a mechanism that enables you to monitor FBS—scheduled
processes’ utilization of a CPU.
The performance monitor provides you with the ability to:
* Obtain performance monitor values by process or processor

¢ Start and stop performance monitoring by process

¢ Clear performance monitor values by processor

To create a performance monitor window

- Select Create Monitor Window from the NightSim menu on the
NightSim Scheduler window.

NightSim Monitor - Key 1000

Target: buzzard Scheduler Key: 1000 =@I Frame: 47

Target. Tter— Last Total Avg, Soft Ower  EPer
Systen PID Program Mame i ations Time Time Time Ovrns  runs  Used

buzzard 0 Aidle 51 94167 4890420 95830 - 0 95,89
buzzard 2788 /tutorial/sim 21 168 2387 161 - 0 0,05

|5

W Repetitive Guery Rate:lﬁ],u Sec Fesolution of Times 1 psec

Figure 1-25. NightSim Monitor
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Notice the value under the Last Time column for the processsi m This value showsthe
amount of time (in microseconds) that the process has spent running between the last time
that it was wakened by the scheduler and the next timeiit called f bs_wai t .

The value under the Last Time column for the/ i dl e process shows the time during
which the CPU was not busy.
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Using NightProbe

The NightProbe Data Monitoring Tool is areal-time graphical tool for monitoring, record-
ing, and altering program data within one or more executing programs without intrusion.
It can be used in a development environment as a tool for debugging, or in a production
environment to create a“ control panel” for program input and output.

NightProbe utilizes a non-intrusive technique of mapping the application’s address space
into its own. Subsequent direct reads and writes by NightProbe allow it to sample and
modify user data without interrupting or otherwise affecting the user process.

Thereisno API for NightProbe. Applications need only ensure that their debug informa-
tion is generated with the DWARF format by using the - g compilation option. Even with-
out symboals, however, NightProbe can probe processes based on virtual addresses a one.

For more information on NightProbe, refer to the NightProbe User’s Guide (0890465).

Invoking NightProbe

To invoke the NightProbe from NIlghtSim

- From the Tools menu of the NightSim Scheduler window, select Night-
Probe Data Recorder/Monitor.

The NightProbe Data Recording window is opened.

File Timer Qutput Tools Help

Configuration File: {(unnamed)

Target System: raptor

Timing Source

Zample on demand

Outputs

Variable List
Frogram Yariahle Data Type Slice Address

L

s

| System.. I Programs... | Yariables... | Attributes... |

Figure 1-26. NightProbe Data Recording window
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Configuring NightProbe

1-40

The user may configure NightProbe by selecting a timing source and output method.

The timing source is selected from the Timer menu:

n Demand Ctrl+D
System Clock... Ctrl+k
Frequency Based Scheduler..  Ctrl+F

Pressthe ESC key to exit this menu.

Figure 1-27. NightProbe Timer menu

You may instruct NightProbe to sample when the user requests (On Demand), to use
the system clock as the timing source using a frequency that the user selects (System
Clock), or to take samples as directed by a frequency-based scheduler (Fre-
guency-Based Scheduler).

The output method is selected from the Output menu:

Ta File... Ctrl+|

To MightTrace.. Ctrl+T
To List Window  Ctrl+L
To Spreadsheet  Ctrl+H

Celete Selected  Ctrl+B

Figure 1-28. NightProbe Output menu

NightProbe can write the output to afile that the user specifies (To File), to afile where
the sampled data is written in a format usable as input to NightTrace (To NightTrace),
to awindow that will display ascrolling list of the values of the monitored variables asthe
program runs (To List Window), or to awindow displaying the values of the monitored
variables in a spreadsheet format (To Spreadsheet).

Pressthe ESC key to exit this menu.

Our example will use a configuration file shipped with the PowerWorks Linux Develop-
ment Environment Installation CD which specifies the timing source to use the system
clock sampling at an asynchronous rate of once per second and which displays the output
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in a spreadsheet format. Thisfile, npr obe. confi g, was copied to our working direc-
tory earlier in the step “Getting Started” on page 1-5.
To configure the NightProbe Data Monitoring Tool

- Select Open Config File... from the File menu of the NightProbe Data
Recording window.

You will be presented with aFile Selection diaog.
- Maneuver to the working directory, if necessary.
- Sdect thefilenpr obe. confi g from thelist of Files.
- Press OK to load the configuration file and dismiss the dialog.

You should see the following members of the count er s class listed in the Vari-
able List areaof the NightProbe Data Recording window:

- counters.cycle_tine
- counters.i_counter

- count ers. wor kl oad

We will be probing and modifying these variables.

Iii NightProbe - Data

File Timer Qutput Tools Help

Configuration File: /tutorialinprobe.config /A

Target System: localhost

Timing Source Probe Zampling

Zystem clock interval: 1 seconds Connect | St |

Outputs

Monitaring in spreadsheet window

Variable List
Frogram Yariahle Data Type Slice Address
=im counters, cycle_time float 0x30083568 [
=im counters,i_counter integer 0x3008356c
=im counters,workload integer 0x30083570
£

| System.. I Programs... | Yariables... | Attributes... |

Figure 1-29. Configured NightProbe Data Recording window
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Since the npr obe. conf i g file specifies that NightProbe is to direct its output to a
spreadsheet window, the Spreadsheet Viewer window is automatically opened as

well.

NightProbe - Spre

Layout file: Autorialinprobe layout

|Program =im

cycle_time | cycle_time

i_counter i_counter

worklosad workload

] =]
W Auto Refresh everylﬁ seconds

Figure 1-30. NightProbe Spreadsheet Viewer window

Selecting the target system

We need to tell NightProbe on which system our si mapplication is running so that it will
be able to connect to it.

To select the target system

- Pressthe System... button at the bottom of the NightProbe Data Record-
ing window.

You will be presented with the Target System Selection dialog.
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o

MightProbe - Target Suystem Selection

Target System II |

User I

QK | Apply | Reset | Cancell Help |
=

Figure 1-31. Target System Selection dialog

- Enter the name of the system on which the si mapplication is running in
the Target System field.

- Enter the login name of the user on the target systemin the User field.

- Press OK to dismissthe diaog.

Connecting to the target program

When you are ready to perform data recording or monitoring, you must first connect
NightProbe to a real-time NightProbe server on the target system.

The real-time NightProbe server performs initialization during the connection phase -
opening output devices, verifying target processes, and mapping target process variable
addresses.

The probed applications are not affected by this operation.

The real-time NightProbe server is the actual process that will read and write values from
and to the user application’s address space.

To connect to the target program

- Pressthe Connect button on the NightProbe Data Recording window.

- When presented with the User Authentication dialog, enter the login
name of the user in the User field along with the corresponding password
inthe Password field.

- Pressthe OK button to continue.
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Target System: buezard

Userl

Password I

Please reenter user and password

014 | Cancell Help |

— e

Figure 1-32. User Authentication dialog

Starting sampling

1-44

Once connected, we are ready to begin datarecording.

Once started, the NightProbe server process will sample data based on the timing selection
and will send the output to all specified output methods.

When we configured NightProbe (see “ Configuring NightProbe” on page 1-40), we
defined the timing selection to be the system clock (which fires once every second) and
selected the Spreadsheet Viewer window as our output method.

To start sampling
- Pressthe Start button on the NightProbe Data Recording window.

Note that the values in the Spreadsheet Viewer window will begin to change
once a second.

The user application that we are probing independently measures the time it takes
for each cycle and savesthat valueincount ers. cycl e_ti e.

Note that the value of count er s. cycl e_t i me (in units of seconds) is approxi-
mately the same asthe Last Time statistic (in units of microseconds) in the Night-
Sim Monitor window. (It will be dslightly less than the value shown in the NightSim
Monitor window because the application’s calculations do not include all of its
per-cycle activities.)

Furthermore, the value of count er s. cycl e_t i me can aso be seen in the Night-
View Monitor Window.
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Modifying program data

NightProbe allows you to monitor and modify target locations while the program is run-
ning. Wewill modify thesi mvariable count er s. wor kl oad to increase the amount of
work the program does.

To modify the value of a variable

- Inthe Spreadsheet Viewer window, click on the value next to the label
wor kI oad.

- Enter the value 1000.

Notice that the valuefor cycl e_t i me hasincreased significantly. Inour example,
it is now approximately 0.00028 seconds (this value is dependent on your machine
speed). (You can also see thisreflected in the Last Time statistic in the NightSim
Monitor window aswell asin thecount ers. cycl e_ti me monitorpoint in the
NightView Monitor Window.)

RBunning with 1000 milliseconds between samples
Legend: DUpdated Not Executed Not Zampled

counters, cycle_time 0, 000273360

Figure 1-33. Modified values in NightView Monitor Window

In addition, the color of the cell containing the value of cycl e_t i me has changed
to yellow. NightProbe alows you to define caution and danger values for variables
displayed in spreadsheets. Since the attributes for this cell (which were included in
the configuration file npr obe. confi g - see “Configuring NightProbe” on page
1-40) specify that when the value exceeds 0.0002, the color of the cell will changeto
yellow signifying a state of high caution.

NOTE

Depending on the speed of your machine, the color of the cell may
not have changed at all or may have changed to some other color.
Experiment with values for wor kI oad until thecycl e_ti meis
in the range 0.0002 .. 0.0004999.
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NightProbe - Spre

Layout file: /tutorialinprobe.layout A

Frogram =sim

cycle_time 0, 00028
i_counter 1
worklosad 1000

]
W Auto Refresh everylﬁ seconds -El-

Figure 1-34. Modified values in NightProbe Spreadsheet Viewer

- Change the vaue of wor kl oad to 10000. Notice the color of the cell
containing the cycl e_t i me value changes to red, signifying a state of
high danger.

NOTE

Depending on the speed of your machine, the color of the cell may
not have changed at all or may have changed to some other color.
Experiment with values for wor kl oad until thecycl e_ti meis
greater than 0.0005.

- Change the value of wor k| oad to 100. Notice the color of the cell con-
taining the cycl e_t i me value changes back to white.

NOTE
Depending on the speed of your machine, the color of the cell may
not have changed at all or may have changed to some other color.

Experiment with values for wor kl oad until thecycl e_ti meis
less than 0.0002.
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Using NightTrace

NightTrace is agraphical tool for analyzing the dynamic behavior of single and multipro-
cessor applications. NightTrace can log application data events from simultaneous pro-
cesses executing on multiple CPUs or even multiple systems. NightTrace combines appli-
cation events with PowerMAX OS events and presents a synchronized view of the entire
system. NightTrace allows users to zoom, search, filter, summarize, and analyze eventsin
awide variety of ways. PowerMAX OS events include individual system calls, context
switches, machine exceptions, page faults and interrupts. Application events are defined
by the user allowing logging of the data items associated with each event.

NightTrace allows users to manage user and kernel NightTrace daemons, providing the
user with the ability to start, stop, pause, and resume execution of any of the daemons
under its management.

Invoking NightTrace

IMPORTANT!!!

If you do not have a system running PowerMAX OS networked to
your Linux system, you may use NightTrace to analyze the kernel
and user trace data files that were copied from the installation CD
to the working directory you created in “ Getting Started” on page
1-5. Follow theinstructionsunder “Invoking NightTrace from the
command ling’ on page 1-47.

Otherwise, continue with the section titled “Invoking NightTrace
from NightProbe” on page 1-51.

Invoking NightTrace from the command line

To invoke NightTrace from the command line

- From the working directory you created in “Getting Started” on page 1-5
on the Linux system, enter the following command

ntrace

This will open the NightTrace Main Window. (See the section titled “ntrace Argu-
ments” in the NightTrace Manual (0890398) for more information about invoking
NightTrace.)
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MightTrace

Caemons

Pages Cptions Tools Help

Zession configuration file: MNew

Daemon Control

Type |Daemon Hame |Target State Attached |Logged Buffer Lost |

e — = |

o

Session Overview Mo events loaded.

Type |Name |Description |ijespan | _
L] fusrflibMightTraceftables MightTrace default format tables for summary data Session

01 usrlibiMightTrace/eventmap  MightTrace default event map file Zession

Open | =ZZZ§<;-:'>-:-3| Edit...|

Figure 1-35. NightTrace Main window

For more information on the NightTrace Main Window, see the chapter titled “Using the
NightTrace Main Window” in the NightTrace Manual (0890398).

Loading data and configuration files

Since we do not have a PowerMAX OS system connected to our Linux system, we will
load the kernel trace and user trace data as well as a NightTrace configuration file from
those files that we copied in “Copying tutoria-related files from the installation CD” on
page 1-7.

Those files are:

ntrace. kernel -dat a
ntrace. user-data

ntrace.config

afile containing the kernel trace data
afile containing the user trace data

a file containing string tables, format tables,
and a NightTrace display page, including
descriptions of NightTrace display objects
for the application’s user trace events

To load data and configuration files

- Pressthe Open... button at the bottom of the NightTrace Main Window.
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You will be presented with an Open Display File diaog.
- Selectthefilentrace. confi g fromthelist of Files.

- Press the OK button to create the display page as specified by the
configuration file.

NightTrace will present a user trace display page configured using the
ntrace. confi g file as shown below:

File Edit Create Configure Expressions Tools Help |

- Edit
o e

E Thread: sim

E User Events:

S [0 0000s 7, 0001 7, 0002
b L RN B R | L I
| P
Time Start [0,0000000s Time Length [0,0002560s Time End [0, 0002560s
Event Start[o Event Count 1 Event End o
Zoom Factor[2.0 Increment [25, 002 Current Time [0,0001280s

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |
—J

Figure 1-36. NightTrace user trace display page

- Pressthe Open... button at the bottom of the NightTrace Main Window.
You will be presented with an Open Display File diaog.

- Selectthefilentrace. user-trace fromthelist of Files.

- Pressthe OK button to load the user trace data.

NightTrace will load the user trace data into the display page we created in the pre-
vious step:
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MightTrace: ntrace,config

File Edit Create Configure Expressions Tools Help

- Edit
o e

E offset = &

id = 111

E Thread: sim

E User Events:

| p—

Time Start [0,0000000s Time Length [1,2646376< Time End [1,2646376=
Event Start[o Event Count [12 Event End [1L
Zoom Factor[2.0 Increment [25, 002 Current Time [0,6223187=

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |

Figure 1-37. NightTrace user trace display page with data loaded

- Pressthe Open... button at the bottom of the NightTrace Main Window.
You will be presented with an Open Display File diaog.

- Selectthefilentrace. ker nel -t race fromthelist of Files.

- Pressthe OK button to load the kernel trace data.

NightTrace will create a kernel display page and load the kernel trace datainto it as
shown below:
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File Edit Create Configure Expressions Tools Help

-~ Edit
o Wiew
: buzzard
- [cPU o
: buzzard
-[cPul
s e T s T :
 [nterrupt [Exception [ Suscoll TRernel®vent]| o | [ 4 [ ] Py [l Py Pl by Pl P Pl I
o T |
Time Start |39, 00002555 Time Length|18,00715921s Time End [57, 00721855
Ewvent Start [314 Event Count [146 Event End 453
Zoom Factor 2.0 Increment |25. 00z Current Time |33, 10020495

Figure 1-38. NightTrace kernel display page

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |
—J

For more information on display pages, see The Display Page in the NightTrace Manual

(0890398).

IMPORTANT!!!

Proceed to the section titled “Positioning the current time ling” on
page 1-64.

Invoking NightTrace from NightProbe

To invoke NightTrace from NightProbe

- From the Tools menu of the NightProbe Data Recording window, select
theNightTrace System Tracing and Analysis menu item.

The NightTrace Main Window is opened.
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MightTrace Daemons Pages Options Tools Help

Zession configuration file: MNew

Daemon Control
Type |Daemon Hame |Target State Attached |Logged Buffer Lost |

e — = |

i

Session Overview Mo events loaded.

Type |Name |Description |ijespan | _
L] fusrfliiNightTrace/tables MightTrace default format tables for summary data Zession

01 usrlibiMightTrace/eventmap  MightTrace default event map file Zession

Open | =ZZZ§<;-:'>-:-3| Edit |

Figure 1-39. NightTrace Main Window

For more information on the NightTrace Main Window, see the chapter titled “Using the
NightTrace Main Window” in the NightTrace Manual (0890398).

NightTrace allows users to manage user and kernel NightTrace daemons. It provides
users with the ability to define a session consisting of one or more daemon definitions
which can be saved for future use. These definitions include daemon collection modes
and settings, daemon priorities and CPU bindings, and data output formats, as well as the
trace event types that are logged by that particular daemon.

Using NightTrace, users can manage multiple daemons simultaneously on multiple target
systems from a central location.

NightTrace offers the user the ability to start, stop, pause, and resume execution of any of
the daemons under its management. The user may also view statistics as trace data is
being gathered as well as dynamically enable and disable events while a particular dae-
mon is executing.
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Configuring a user daemon

NightTrace allows the user to configure a user daemon to collect user trace events.
User trace events are generated by:

- user applications that use the NightTrace API

- NightProbe (see the description of the To NightTrace menu item in the
chapter titled “Using the Data Recording Window” in the NightProbe
User’s Guide (0890480).

We will configure a user daemon to collect the eventsthat our si mprogram logs.

To configure a user daemon

- From the Daemons menu on the NightTrace Main Window, select the
New... menu item.

The Daemon Definition Diaog is displayed.

Daemon Definition

Figure 1-40. Daemon Definition dialog

- Pressthe Import... button at the bottom of the Daemon Definition Dial og.

You will be presented with a Login dialog.
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Login

Figure 1-41. Login dialog

- Enter the name of the system on which the si mapplication is run-
ning inthe Target System field.

- Enter your login name on that system in the User field.

- Pressthe OK button.
You will then be presented with the Enter Password dialog.
- Enter the password for the user specified in the Login dialog.

When user authentication completes, the Import Daemon Definition dialog is pre-
sented.

Import Daemon Definition

maria ftmpfmario

Figure 1-42. Import Daemon Definition dialog

The Import Daemon Definition dialog allows the user to define daemon attributes
based on arunning user application containing NightTrace API cdls.

- Select the entry corresponding to the si mapplication.
- Pressthe OK button.
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The Import Daemon Definition closes and the Daemon Definition Dialog is popu-
lated with the imported attributes.

- Press OK to complete the configuration of the user application daemon.

Creating a customized display page
Now that we have configured our user application daemon, we can create a NightTrace
display page in which we will view our trace data.

For this example, we would like to use a customized display page so we will use the con-
figuration file shipped with the PowerWorks Linux Development Environment Installa-
tion CD. Thisfile, named nt r ace. conf i g, was copied to our local t ut ori al direc-
tory earlier in the step “Getting Started” on page 1-5.
To create a customized display page
- Pressthe Open... button at the bottom of the NightTrace Main Window.
You will be presented with an Open Display File diaog.

- Select thefilentrace. confi gfromthelist of Files.

- Press the OK button to create the display page as specified by the
configuration file.

The customized NightTrace display page is presented.
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NightTrace: ntrace

File Edit Create Configure Expressions Tools Help |

- Edit
o e

E Thread: sim

E User Events:

" [0, 00005 8,0000s 89,0002
:||||||||||||||||||||||||:

| p— P

Time Start [0,0000000s Time Length [0,0002560s Time End [0, 0002560s
Event Start[o Event Count 1 Event End o
Zoom Factor[2.0 Increment [25, 002 Current Time [0,0001280s

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |
—J

Figure 1-43. Customized NightTrace display page

Creating the user application daemon

Once the user application daemon is configured, it must be created before it can begin col-
lecting events.

To create the user application daemon

- Select the user application daemon in the Daemon Details Area of the
NightTrace Main Window.

- Press Start.

The user application daemon is now created and ready to capture data. Note that the
daemonisinaPaused state.

NOTE

Starting a daemon does not imply that the daemon begins to col-
lect events.
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Resuming execution of the user application daemon

Now that the daemon is configured and created, waiting in a Paused state, we may
resume its execution so that it may begin collecting events.
To resume execution of the user application daemon

- Select the user application daemon in the Daemon Details Area of the
NightTrace Main Window.

- PressResume.

The state of the daemon changes from Paused to Logging asit begins to collect
trace data.

Displaying the user trace data
Now that we have our customized display page, we can display the user trace data.

To display the user trace data

- Pressthe Zoom Out button on the user display page repeatedly until data
fills the grid area. You should see a saw-toothed pattern similar to the one
shown in the figure below.
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File Edit Create Configure Expressions Tools Help |

- Edit
o e

f‘oFFset =3 “id = 111 “argl =7 ‘f

R 1 A
E User Events:

R s s e
"'::::::::::::ﬁuu||||||||||||||||||||||||||||:

=] _________________________________»

E Thread: sim

Time Start [0,0000000s Time Length |32, 4247880= Time End [32. 42478805
Event Start[o Event Count [252 Event End [261

Zoom Factor[2.0 Increment [25, 002 Current Time [0,3732381=

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |
—J

Figure 1-44. User trace data in customized NightTrace display page

NOTE

This display page is configured to only display events from the
user application.

Inserting a patchpoint

NightView alows the use of patchpointswhile debugging a process. Patchpointsareloca-
tionsin the debugged process where a patch, usually an expression that alters the behavior
of the process, is inserted.

In our example, we will insert apatchpoint in the loop to change the value of the ar g vari-
ablein order to modify the output of the trace data:

arg := counters.get nmod 10
ntb.trace_event(cycl e_end, arg)

To insert a patchpoint in a program
- Inthe NightView Principal Debug Window, click on the line:

ntb.trace_event (cycle _end, arg);
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- Select Set Patchpoint... from the Eventpoint menu. This will open
theSet a New Patchpoint diaog.

Set a Mew

Figure 1-45. Setting a new patchpoint
- Enter the expression:
arg := 10 - arg
inthe Evaluate field.

- Press OK.

NOTE

You may have also entered the following command in the
Command field of the NightView Principal Debug Window:

pat chpoi nt at line number eval arg := 10 - arg
where line_number coincides with the line:

trace_event _arg (cycle_end, arg);

See pat chpoi nt for details on the use of this command.
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Viewing streaming trace output

Now that we've modified the behavior of the program using patchpoints in NightView
(see “Inserting a patchpoint” on page 1-58), we can see the effect our change has on the
output of the user trace data.

Since the user trace daemon was configured to stream the output directly to the Night-

Trace display buffer, we may view it immediately even while additional trace datais being
collected.

To view streaming data

- Onthelnterval Control Bar under the grid on the NightTrace display page,
press the right arrowhead continually until you see the shape of the saw-
tooth pattern change from an ascending pattern to a descending pattern as
shown in the figure below. (See the section titled “The Interval Scroll Bar”
in the chapter “Viewing Trace Event Logs with ntrace” in the NightTrace
Manual (0890398).

File Edit Create Configure Expressions Tools Help |

- Edit
o e

f‘oFFset = 25249 “id = 111 “argl =8 ‘f

il :
E Thread: sim : E
D AT T

32145 : 32245 EPET
SR I | TR N ST NN ENE AN
-« TP~
Time Start [2201,58727525 Time Length |32, 4247880= Time End [3234,0720611s
Event Start 25122 Event Count [250 Event End [25281
Zoom Factor[2.0 Increment [25, 002 Current Time [3217. 82956825

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |
—J

Figure 1-46. User trace data after patchpoint inserted
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NOTE

We've just modified the path and behavior of our real-time appli-
cation without stopping it or causing it to miss any deadlines - just
one of the many features of NightView!

Configuring a kernel daemon

NightTrace alows the user to configure a kernel daemon to collect data about the execu-

tion time of interrupts, exceptions, system calls, context switches, and 1/O to various
devices.

To configure a kernel daemon

- From the Daemons menu on the NightTrace Main Window, select the
New... menu item.

The Daemon Definition dialog is displayed.

Definition

| wservace| pvoms | goreme | goeameg

bews

Figure 1-47. Daemon Definition dialog
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- Select the Kernel radiobutton located in the Target section on the Gen-
eral page to indicate that we want this daemon to collect kernel events.

- Press OK to complete the configuration of this daemon.

Creating the kernel daemon

Once the daemons are configured, they must be created before they can begin collecting
events.
To create the daemons

- Select the kernel daemon in the Daemon Details Area of the NightTrace
Main Window.

- Press Start.

The kernel daemon is now created and ready to capture data. Note that the daemon
isinaPaused sate.

In addition, a NightTrace kernel display page appears.

File Edit Create Configure Expressions Tools Help |

- Edit
o e

buzzard

EE

buzzard

EE

— — — = = :
- [nterrupt [Exception [ Suscoll TRerrel®vent]| o\ | [ g [ 7] Ly POl Py Pl by Pl Py Pl g |
- |
Time Start |39, 00002555 Time Length|18,00715921s Time End [57, 00721855
Ewvent Start [314 Event Count [146 Event End 453
Zoom Factor 2.0 Increment |25. 00z Current Time |33, 10020495

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |
—J

Figure 1-48. NightTrace kernel display page
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NOTE

Starting a daemon does not imply that the daemon begins to col-
lect events.

Resuming execution of the kernel daemon

Now that the kernel daemon is configured and created, waiting in a Paused state, we
may resume its execution so it may begin collecting events.

To resume execution of the kernel daemon

- Select the kernel daemon in the Daemon Details Area of the NightTrace
Main Window.

- PressResume.

The state of the daemon changes from Paused to Logging asit begins to collect
trace data.

NOTE
You may display the kernel data asit is streaming. See “Display-

ing the kernel trace data” in the following section.

- When the vaue in the Logged column reaches around 50000 events,
pressthe Pause button.

IMPORTANT

The current activity on the system has a drastic effect on how
much data will be collected. Streaming data for afew seconds on
abusy system may collect hundreds of thousands of kernel events
while on afairly idle system it may take a few minutes to reach
that level.

Displaying the kernel trace data

As we are collecting trace data from the PowerMAX OS kernel, we can display that data
in the NightTrace kernel display page.

To display the kernel trace data

- Sdlect only the kernel daemon in the Daemon Details Area of the Night-
Trace Main Window (as indicated by the K inthe Type column).
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- PressDisplay.

When data from the selected daemon(s) is being streamed to the NightTrace display
buffer (as specified by the setting of the Stream checkbox onthe General page of
the Daemon Definition dialog), pressing this button causes a flush of the data cur-
rently in the trace buffer to the NightTrace display buffer.

Flushing the trace data

To flush the trace data

- Select both daemons from the Daemon Details Area of the NightTrace
Main Window).

- PressFlush.

This flushes any remaining trace events from the buffers associated with the dae-
mons currently selected in the Daemon Control Area to the NightTrace display
buffer. (If our trace data was being output to output files, the trace events would be
flushed to those files.)

Stopping the daemons
Once we are finished accumul ating enough data from the daemons, we can stop them.

To stop the daemons

- Select both daemons from the Daemon Details Area of the NightTrace
Main Window).

- Press Stop.

The state of both daemons change from Running to Stopped.

Positioning the current time line

For those users without a PowerMAX OS system networked to their Linux system, we
will continue with an analysis of the trace data that we loaded in “Loading data and con-
figuration files” on page 1-48.

For those users who have generated live data from a PowerMA X OS system networked to
their Linux system, we will analyze that datain the following sections.

We will position the current time line to a point somewhere after the kernel trace data
started being generated.
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To position the current time line

- Onthelnterval Control Bar under the grid on the kernel display page, press
the right arrowhead continually until data appearsinthegrid area. (Seethe
section titled “The Interval Scroll Bar” in the chapter “Viewing Trace
Event Logs with ntrace” in the NightTrace Manual (0890398).

- Click in the center of the data displayed in the grid area of the kerndl dis-
play page.

Note the information regarding interrupts, exceptions, system calls, and kernel
events on each CPU displayed in the DataBoxes on the |eft side of the grid area.

NightTrac " el Lo
File Edit Create Configure Expressions Tools Help |
~ Edit j
< View -

: buzzard hardclock
- |CRU data access
: fhewait
- |pid idle TR_INTERRUFT_EXIT
E buzzard zoftclock
-[cPul
: poll mip
- |pid idle TR_INTERRUFT_EXIT :
= e e = o =)
- [Interrupt [Exception | Syscall Fermettvere ] | 1 |y Pl Lo Dol L B L P b B8 0 1 |:
= =
Time Start |327. 41506845 Time Length|18,00715921s Time End [345, 42226055
Event Start [5204 Event Count 26518 Event End |32021
Zoom Factor 2.0 Increment |25. 00z Current Time |334.1313686=
| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |

Figure 1-49. NightTrace kernel trace data

The DataBoxes are updated based on the current position of the current timeline and indi-
cate the last value of each dataitem that occurred on or before the timeline on each CPU.

NOTE

By default, user events are not displayed on this page even though
they may exist in the same interval.

Loading an eventmap file

Eventmap files map ASCII trace event names with numeric trace event |Ds allowing the
user to reference events based on mnemonic tags or meaningful labels.
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An eventmap file, nt r ace. event nap, was copied from the PowerWorks Linux Devel-
opment Environment Installation CD to our working directory in the step “Getting
Started” on page 1-5. Thisfile contains a mapping of trace event names to the trace events
IDslogged in our user application.

We will load that eventmap file now so that we can refer to those event names in the next
section, “ Searching for a user trace event”.

To load an eventmap file
- Pressthe Open... button at the bottom of the NightTrace Main Window.
You will be presented with an Open Display File diaog.

- Select thefilent race. event map fromthelist of Files.

- Pressthe OK button to |oad the eventmap file.

Searching for a user trace event

To search for a user trace event

- Select the Search... menu item from the Tools menu on the NightTrace
display page containing the user trace data.

The NightTrace Search dialog is presented.
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Search

cycle_start

Figure 1-50. NightTrace Search dialog

- Enter cycle_start inthe Event List field.

Insi m ada (see “sim.ada’ on page A-2), we log atrace event immediately when
we start our cycle (exiting f bs_wai t ):

ntb.trace_event(cycle_start, counters.get);

NOTE

Because we loaded the nt r ace. event map file (“Loading an
eventmap file” on page 1-65), we are able to specify the more
meaningful event name, cycle_start, in the Event List field
instead of the numeric trace event ID (110).

- Pressthe Search button.

- Pressthe Close button to dismiss the Search dialog.

Both display pages are positioned at the first occurrencein our data which meets our
search criteria
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MightTrace: ntrace,config

File Edit Create Configure Expressions Tools Help

" 1 Search criteria met at 17756th event,
- Edit

o e

- |affset = 17755 id = 110

E Thread: sim

E User Events: “““““““ “““““‘ ““““ E

E: 330, 5 333‘§ 336,= 339,= 242.s 3
SN NN
= -

Time Start [227, 4150684 Time Length[12,0071921s Time End [245, 42226055
Event Start [5204 Event Count [25a1a Event End [32021
Zoom Factor[2.0 Increment [25, 002 Current Time [334.3231365=

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |

Figure 1-51. User trace data after search

Zooming in
We can see afiner level of detail by zooming in on the user trace display page.
To zoom in

- Pressthe Zoom In button repeatedly until two black vertical lines with a
green bar between them appears.
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File Edit Create Configure Expressions Tools Help |
1 Search criteria met at 17756th ewvent. E

argl =1 ‘E

: AT éé ; ‘ é
SRS E—

E Thread: sim

- Edit
o e

- |affset = 17755

id = 110

E User Events:

T30 3345090 T9.809s 3.0 3,323 3|
o |||||||||||||||||||||||||IIEI||||||||||||||||||||||||| I

- I -

Time Start [224,3228617= Time Length [0,00054355 Time End [724,32341125
Event Start 17751 Event Count [14 Event End [17754

Zoom Factor[2.0 Increment [25, 002 Current Time [334.3231365=

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |
—J

Figure 1-52. Zoomed in view of user trace data

Remember that our program logs a trace event immediately when we start our cycle (exit-
ing f bs_wai t ), then it performs some calculations using count er s. wor k, and finally
it logs another trace event when it is finished before returning to thef bs_wai t call at the
top of the loop. (See“sim.ada’ on page A-2.)

The black lines represent the individual events logged in the application by the
trace_event _arg() API calls. The green bar is a state graph; the start of the state is
defined to bethecycl e_st art event logged when we begin our cycle (event #110) and
the end of the state is defined by cycl e_end (event #111) which islogged when we
complete our cycle.

The red line that appears at the end of the state graph is an entry in a datagraph whose
value is that of the argument logged with the cycl e_end event in the second
trace_event _arg() cal. (Thisvauewhichrangesfrom1to9).

Examining the kernel trace data

Now let's take alook at the kernel trace data to see how it coincides with the user trace
data.
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NOTE

NightTrace automatically synchronizes all display pages so that
every display page shows the same time frame. Thus, our kernel
display page reflects the system activity corresponding to the time
period displayed in our user trace display page.

File Edit Create Configure Expressions Tools Help |

- Edit
o e

: buzzard hardclock
o | [ 1
: fhawait :
- |pid sin TR_SYSCALL_EXIT :
: buzzard roiminte :
|CRU 1 data access
: poll mip
- |pid idle TR_INTERRUPT_EXIT [ [ . :
T T : T = -
. [Interrupt [Exception [ Syscall [KerrelBvent]| | | IR R R B | I T B R R | IR R R B | :
o d -
Time Start |2,3445814s Time Length|0.,0003256s Time End |2,3445070s
Ewvent Start [2003 Ewvent Count |10 Ewvent End |2012
Zoom Factor 2.0 Increment |25. 00z Current Time |2. 34474425

| Apply | Reset | Center | tlark. | Zoom Region | Zoom In | Zoom Jut | Refresh |
—J

Figure 1-53. Zoomed in view of kernel display page

NOTE

The following analysis of the kernel trace data is based on
Figure 1-53. If you are analyzing live data, your kernel display
page may look different. You may see additional activity, most
likely red interrupt activity, between the exit and reentry to
fbs wait.

In Figure 1-53, the first red bar displayed on the grid for CPU 1 indicates the interrupt
from the RCIM device. (Note that if you collected your own kernel data, the CPU where
the interrupt occurred could be on either CPU.)

A context-switch then occurs as indicated by the first black vertical line to the left of the
current time. The blue bar following that first black lineisthe f bswai t system call. In
our source code, thisiswhen we exit thef bs_wai t call.

The application then performs its calculations (as indicated by the expanse of white space)
before it comes back to thef bs_wai t call (the second blue bar).
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The lack of any activity in the white space indicates that the user application did not make
any intervening system calls, received no machine exceptions, and was not disturbed by
some other interrupt.

In areal-life scenario, we would tune and shield the system for optimal real-time perfor-
mance.

Exiting the tools

In conclusion of our tutorial, we will exit each of the tools.

Exiting NightTrace

To exit NightTrace

Exiting NightProbe

From the NightTrace Main Window, select Exit from the NightTrace
menu.

When NightTrace presents the warning dialog asking if you would like to
save changes to the new session, press No.

When NightTrace presents the warning dial og asking to remove temporary
trace data, press Yes.

To exit NightProbe

Exiting NightSim

From the NightProbe Data Recording window, press the Stop button to
stop sampling data.

Press the Disconnect button to disconnect from the application.
From the File menu, select Exit.

When NightProbe presents the warning dialog asking if you would like to
save configuration changes, press No.

To exit NightSim

In the NightSim Scheduler window, press the Stop button.

Press the Remove button.
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J Scheduler

-Hed Prio— CHFt+t Hal

Figure 1-54. Removing the scheduler

You will be presented with the following dialog:

Femove Scheduler

kill the processes that are
running an this scheduler?

I Yes | Mo | Cancell Help |
I

= =

Figure 1-55. Remove Scheduler dialog

- Press Yes to kill the processes that are currently scheduled on the sched-
uler.

- Fromthe NightSim menu, select Exit.

- When NightSim presents the warning dialog asking if you would like to
save the current configuration, press No.

Exiting NightView

To exit NightView
- From the NightView Principal Debug Window, select
Exit (Quit NightView)

from the NightView menu.
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Exiting NightBench

To exit NightBench

- From the NightBench Development window, select Exit NightBench
Session from theDevelopment menu.

Conclusion

This concludes our tutorial for the PowerWorks Linux Development Environment.
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A
Tutorial Files

The following sections show the source listings for the files used in the PowerWor ks Linux
Devel opment Environment Tutorial.
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sim.ada

wi th night_trace_bindi ngs;

with rt_interface;

with ada.real _tineg;

wi th ada.real _tinme.conversions;
wi th counters;

procedure simis
package rt renames rt_interface;
package ntb renanes ni ght_trace_bindi ngs;
package art renanes ada.real _tine;
package artc renanmes ada.real _tinme.conversions;

arg . integer;
status : integer;
cycle_start : constant := 110;
cycl e_end : constant := 111;
start coart.tine;
stop coart.tine;
begi n
pragma task_cpu_bias(illegal use_of); -- Renpve this line

ntb.trace_begin (trace_file => "simdata",
use_spl => fal se,
use_resched => fal se,
| ock_pages => fal se);
ntb.trace_open_thread ("sinl);

count ers. set_workl oad(0);

| oop
rt.fbs_wait(status);
exit when status /= 0;
start := art.clock;
counters.increnment (1);
ntb.trace_event(cycle_start, counters.get);
count ers. work;
stop : = art.cl ock;
arg := counters.get nmod 10;
ntb.trace_event(cycle_end, arg);
counters.cycle_tinme := float(artc.to_seconds(art."-"(stop,start)));
end | oop;

ntb.trace_end,

end sim



counters.ada

package counters is

procedure increnment(i : integer);
procedure set_workl oad (workload : integer);

function calcul ate return integer;
function get return integer;

procedure work;
cycle_time : float;

private
i _counter : integer := O;
wor kl oad : integer := 10000;

end counters;

wi th ada.real _time;
wi th ada.real _tinme.conversions;
package body counters is

procedure spin (seconds : long_float) is
use ada.real _tine;
mark : time := clock;
begin
| oop
exit when
ada. real _tinme. conversions.to_seconds(cl ock- nark)
end | oop;
end spin;
procedure increnent (i : integer) is
begin
i_counter := (i_counter + i) nod 10;

end i ncrenent;

procedure work is

x : long_float := 0.0;
pragma vol atile (x);
begin
for i in 1..workload | oop
x := x * long_float(calculate);
end | oop;
spin (0.000100);
end work;

function calculate return integer is
begin

return i _counter * 2;
end cal cul ate;

function get return integer is
begin

return i _counter;
end get ;

Tutorial Files
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procedure set_workl oad (workload :

begin

count ers. wor kl oad : = workl oad;

end set _wor kl oad;

end counters;

A4
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art.conversions.ada

package ada.real _tine.conversions is

function to_seconds (t : tine_span) return | ong_fl oat

end ada. real _tine. conversions ;

package body ada.real _tine.conversions is

function to_seconds (t : tinme_span) return long_ float is

sc : seconds_count;
ts : time_span;
res : long_float
begin
split(time' (time_of(0,t)), sc, ts);
res := long_float (sc)

ts :=ts * 1_000_000_000 ;

split(time' (time_of (0, ts)), sc, ts);

return res + (long_float(sc)/1_000_000_000. 0)
end to_seconds ;

end ada. real _tine.conversions ;
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