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Scope of Manual

Preface

This guide is designed to assist you in using NightProbe™, a real-time NightStar™ tool
that provides a graphical user interface to data recording services.

Structure of Manual

This manual consists of fifteen chapters and five appendices. A brief description of the
chapters and appendicesis presented as follows.

Chapter 1 introduces you to the concepts and components of NightProbe, a
real-timetool that is part of the NightStar devel opment environment.

Chapter 2 explains how to invoke NightProbe.

Chapter 3 explains the various selection dialogs used in NightProbe to
select programs and other resources.

Chapter 4 introduces the components of the NightProbe main window, the
main control window for NightProbe.

Chapter 5 describes the Configuration page which presents all elements of
the current NightProbe session in a tree structure and allows you to manip-
ulate them.

Chapter 6 describes the Browse page which is the basic page used for
browsing for variablesin aprogram and viewing their values.

Chapter 7 describes configuring the graphical user interface to suit your
needs through the use of resizable and movable panels.

Chapter 8 describes the List view which provides a scrollable list of sam-
ples organized in rows with each row containing the variables name, value,
and other attributes.

Chapter 9 describes the Table view which provides a scrollable list of val-
ues organized in columns with each column representing a variable.

Chapter 10 describes the Spreadsheet view which provides a grid where
variable labels and values are shown.

Chapter 11 describes the Graph view which provides line graphs of values
of variables over time.

Chapter 12 describes how NightProbe can be used to record datato files for
subsequent analysis or to stream recorded data to NightTrace or user appli-
cations for immediate processing.
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¢ Chapter 13 documents the NightProbe Application Programming Interface
and provides sample programs to demonstrate usage of the data structures
and functionsin the API.

* Appendix A discusses the NightStar License Manager (NSLM) and how to
obtain and install licenses. It also discusses approaches for dealing with a
firewall either on the system acting as the license server or on a system
hosting the NightStar tools.

* Appendix B discusses the features and performance gains provided by var-
ious operating system kernels that provide for superior operation of the
NightStar tools.

* Appendix C describes the syntax for specifying full variable names and eli-
gibility rules.

* Appendix D provides a reference table for keyboard shortcuts to activating
menu items, controlling data sampling, and traversing dial ogs.

* Appendix E consists of tutorials for probing a program and other resources.

* Appendix F discusses privileged access required for some operations in
NightProbe.

Syntax Notation

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 commentsin code may also appear in italic.

list bold

User input appearsin 1list bold type and must be entered exactly as
shown. Names of directories, files, commands, options and man page refer-
ences also appear in 1ist bold type.

list

Operating system and program output such as prompts and messages and list-
ings of files and programs appearsin 1ist type. Keywords also appear in
list type.

window

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

Brackets enclose command options and arguments that are optional. You do
not type the bracketsif you choose to specify such option or arguments.
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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 ellipsis follows an item that can be repeated.
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1
Overview

NightProbeis agraphical tool for viewing, recording, and modifying data within a variety
of resources:

executing programs

shared memory segments
- memory-mapped files and devices
- PCI devices

For brevity within the remainder of this document, we refer to any of these resources as
programs, unless explicitly stated otherwise.

Data is sampled using non-intrusive techniques to guarantee short response time and min-
imal impact on the target resources and the target system. The source code of target pro-
grams does not need to be modified or recompiled in order to be monitored. Executing
programs can be monitored and recorded without being stopped and restarted.

NOTE

Non-intrusive monitoring depends on the capabilities of the
underlying operating system kernel. If these features are avail-
able, NightProbe makes use of them. Otherwise, it falls back to
the next least intrusive technique available. See “Kernel Depen-
dencies’ on page B-1 for more information.

NightProbe can be run on a different processor or system from the target resource, which
minimizes NightProbe’'s impact upon the target system.

Furthermore, NightProbe can probe executable programs which have been stripped of
debug and symbol information, such as those in deployed scenarios. In such cases, a copy
of the program containing the necessary debug and symbol information must be available
for reading on the host system.

Live Monitoring and Recording

Live monitoring refers to displaying the value of variables for interactive visual inspec-
tion. Variables can be modified during live monitoring as well.

Data recording refers to sampling memory locations in target programs and recording that
data for subsequent analysis. Memory locations may be identified by logical address, off-
set, or by variable name. NightProbe allows you to record data to a file in NightProbe

1-1



NightProbe RT User’s Guide

Datastream API format (see “NightProbe Datastream API” on page 13-1), in NightTrace
dataformat, or stream data to NightTrace or an executing user program.

Eligible Variables

1-2

B

File

FRAED S0
[ Gorfiguration | Browse

Variables with static base addresses may be sampled. Pointer variables may be indirected
as well with some stipulations. Supported languages include C, C++, and Fortran, as well
as Ada programs built with the Concurrent MAXAda compiler.

You can monitor and record any valid memory location in a program’s address space,
whether that location corresponds to a named variable or not.

Variables are selected from program symbol files using the Browse Page as shown in
the following figure:

NightProbe -0 X

Target Programs \iew Record Tools Help

HE®B O

— Live Browsar
Filter :] [ Filter l [ Clear l | Apply To Variables |~ [ View Al v
Value ;]
pid=11722
B () electricity
Fl- [ME] Foo
- [@] sine 9.999999999991198E01
- [=] value 1.570795000000000E+00
- [m] value2 4.712385000000000E+00
[l [@2] Animal
[=] increment 1 L
i [m] value 30
- [@] cosine 3.980384689579160E0G
- [m] booler 0x00
[ [mE] victor
i [¥] Foo_ptr 0x08049¢50 @
pomseesn ) [

Figure 1-1. Selecting Variables with the Browse page

When probing resources other than programs, you must define artificial variables within
NightProbe with user-specified names and offsets, and types selected from an optional
symbol file or from alist of standard types.

Configuration files can be created and saved to retain variable selections and display lay-
out, allowing for fast start-up on subsequent invocations of NightProbe.
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Using NightProbe

The primary steps in setting up NightProbe for live monitoring or recording are:
1. Definethetarget system.
2. Select the target programs or devices you wish to probe.

3. Optionally create artificial variables to create views into a target resource
(this is usually done when monitoring something other than a program
resource).

Live Monitoring
During live monitoring you can browse programs for variables, view their values,
and optionally modify them.

Recording

When using NightProbe to record variables, you must take the following additional
steps:

a. Specify the variables that are to be recorded

a. Specify the desired recording timer mechanism.

b. Select the recording destinations.

c. Start recording.
A data sample istaken when triggered by the recording timing source:
NightProbe supports four mechanisms which control sampling:

- on-demand sampling

- iterative sampling driven by the system clock

- iterative sampling controlled by afrequency-based scheduler

- programmed sampling driven by a NightProbe Trigger Client pro-
gram

See “Recording Timing Methods” on page 12-3 for a more compl ete discussion of
these timing sources.
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NOTE

You must have appropriate file access to the target program or
have privileged access in order to record, monitor, or modify the
program.

In order to set the CPU bias, scheduling policy, or priority of the
NightProbe server or of the program specified using the Program
recording destination, you must have privileged access.

See “Privileged Access’ on page C-1 for more information.



2
Invoking NightProbe

The NightProbe tool isinstalled on your system as /usr/bin/nprobe. The syntax for
executing nprobe is described below.

To get information about NightProbe invocation options and parameters:
nprobe [--help]
To use NightProbe to record or monitor variables:
nprobe [--playback=nprobe data file| -p nprobe data filel
[--session=session file| -s session file]
[--target=target sysem | -t target system]
[executable file ...]
Options are described as follows:

--help

This option alows you to display the usage information for nprobe and then
exit.

--playback=playback file

This option loads the NightProbe data from specified playback_file for view-
ing.

--gession=session file

The option configures NightProbe based on the specified session file, includ-
ing all programs, selected variables, viewing pages, and recording settings.

- -target=target_system
NightProbe immediately connects to the specified target system.
executable file

This argument allows you to specify the name of an executablefile. It isauto-
matically added to the list of target programs so that you may immediately
begin viewing variables associated with an executing process matching the
executable file name or browse the file for variables.

You can specify multiple executable files on the command line.

You may invoke nprobe without specifying any options or arguments.

2-1
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NOTE

nprobe requires that your DISPLAY environment variable is set
appropriately.

Getting Help

In addition to the NightProbe User’s Guide, there are several sources of information on the
operation of NightProbe. These include:

¢ the Help menu on the menu bar of the NightProbe window
¢ the Help button on the NightProbe dialogs

* the - -help command line option

* thenprobe (1) system manual page

* the On Context menu option from the Help menu

* pressing the F1 key when awidget or window area has focus

2-2



3
Selection Dialogs

System Selection Dialog

The System Selection dialog alows you to specify the target system to be probed and
the runtime attributes of the NightProbe server that will execute there.

When changing the target system selection, al programs and variables associated with the
current configuration are discarded.

Once a system is selected and authentication is successful, all subsequent selections of
programs and target-related items are associated with the newly selected system.

The dialog can be launched by any of the following means:

1. Usingthe Ctrl+T keyboard shortcut.

2. Using the Select System... option from the Target menu of the main
window or the context menu of the Target item in the Configuration

page.

31
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3. Double-clicking the Target item in the Configuration page.

B System Selection x

~ System

Targetl H Select. l

User [jEf‘H"I ]

—Runtime Settings

Scheduling Class: [O‘dﬂer

L]

[Nice Value: 0

[

0123 456¢67
e % %] %] %] %] [%] %]

CPU Bias
8 9 101112 13 14 15 Al

] [x] [3¢] 3¢ (%] [3¢] [3¢] €] (%]

[ Login H Reset H Cancel H Help I

L =

Figure 3-1. System Selection Dialog

The dialog consists of two areas and control buttons.

System

The system area requires that you supply the name or | P address of the target system
and the user 1D which you wish to connect to the target system.

Target
Specify the name of the target system or its IP address.

Pressing the Select... button launches a selection dialog which presents all
systems found in the local host's /etc/hosts file. Thelist of systemsis
presented in a sortable table which can also be filtered to match user-specified
patterns.
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Filter ."'l . [ Filter ] [ Clear ] Apply To
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129.134.30.105
128.13430.106
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g
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L

[ oK H Cancel ]
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User

Specify the user name with which you wish to connect to the target system.
When the Login button is pressed you will be prompted for a password. The
user name and password are encrypted when passed to the target system. The
password is kept in NightProbe memory for the duration of the session and is
never written to disk.

Runtime Settings

This area alows you to set scheduling attributes which will be applied to the Night-
Probe server which will run on the specified target system.

Scheduling Class

This option list allows you to select the POSI X scheduling class for the Night-
Probe server process:

- Other

This class corresponds to the SCHED _OTHER scheduling policy which
provides for general process scheduling with urgency less favorable
than the other two classes. Processesin this class have their priority
adjusted by the operating system based on CPU usage.

- Round Robin

This class corresponds to the SCHED _RR scheduling policy which pro-
vides real-time process scheduling using atime-slicing algorithm to
share CPU resources with other SCHED_RR processes of the same pri-

ority.
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First In First Out

This class corresponds to the SCHED_FIFO scheduling policy which
provides the strictest real-time process scheduling. Processes are not
time-sliced with other SCHED _RR or SCHED_FIFO processes of the
same priority.

See sched setscheduler (2) for more information on these scheduling
classes.

Class Attributes

Depending on the scheduling class chosen, the following attributes can be
selected:

CPU Bias

Nice Value

You can use this spin-box to set the initial nice value to be associated
with the NightProbe server process. A nice value provides abiasto the
default priority of a process, thereby affecting the effective priority.
Positive values correspond to less favorable scheduling urgency. This
attribute is only available when the Other class is selected. See
nice (1) for moreinformation on the effect of nice values.

Real-time Priority

You can use this spin-box to set the real-time priority of the NightProbe
server process. Priority values are constrained to be between 1..99.
Selecting a priority value exceeding 90 is not recommended as it may
interfere with kernel daemon processing. A priority of oneis sufficient
to give the process more urgency than any process in the
SCHED_OTHER class. Higher priority numbers correspond to more
favorable scheduling urgency.

Time Quantum

You can use this spin-box to set the duration of the time-slice for pro-
cesses using the SCHED_RR class. This attribute is not applicable to
any other scheduling class.

These check-boxes allow you to set the CPU affinity of the NightProbe server
process. Checking a box means that the processis allowed to run on the logi-
cal CPU associated with that number. At least one box must be checked.
Leaving all boxes checked will allow the process to run on any available CPU.

NOTE

Selection of the Round Robin or First In First Out schedul-
ing class or a non-default CPU bias requires privileged access.
See “Privileged Access’ on page C-1 for more information.
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Program Selection Dialog

TheProgram Selection dialog allows you to select a program to be probed.
The dialog can be launched by any of the following means:

1. Usingthe Ctrl+P keyboard shortcut.

2. Using the Program... option from the Programs menu of the main win-
dow or the context menu of the Programs item in the Configuration

page.
2l Program Selection b 4
Program
s o
ol =N
st ==
of l [ Reset ] [ Caneel l [ Help ]

Figure 3-2. Program Selection Dialog

The dialog alows you to identify a process name and optionally the process ID and exe-
cutable file name to be associated with the process within NightProbe.

Process Name

The process name is arequired field. It should consist of the simple name of the
process without arguments or pathnames. Often the easiest way to enter this infor-
mation is to use the Select... button to the right of the Process Name field.
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Thislaunchesthe Process Selection dialog.

nprobe x
— Proce
Target: narf
Fitler [* [ Filter l [ Clear l Apply To
| PID | Owner Vl Name | Comma nd -
1 roat init !sbinfinit
995 root udewd Isbinfudewvd
2510 root syslog-ng Ishbin/syslog-ng
2517 roat klogd Isbinfklogd
2542 oot dbusdaemon fusrbin/dbus-dasmon
2553 oot resmgrd /sbiniresmgrd @
[32560 root acpid !shinfacpid |
o [ pogan | o | 1
[ o l [ Cancel ]

Figure 3-3. Process Selection Dialog

The Process Selection dialog presents alist of all processes currently executing
on the target system.

You can click the column headers to cause the list to be sorted based on the data in
the column you click on. Clicking again on the same column header reverses the
order of the sort.

By selecting a process in the table, the PID, Name, and Command are automatically
added to the PID, Program, and Path fields in the lower section of the dialog.
When the OK button is pressed, these values will be used to fill in the Process
Name, PID, and Symbol File fields of the parent Program Selection Dialog.

The dialog is designed for efficient operation. When the dialog is launched, the
focusis set inside the Filter regular expression. If you type the name of the process
of interest in thisfield and then press the Filter button, thelist is pared down to any
matching processes. If at least one process exists, it is automatically selected.

The keyboard shortcuts of the dialog allow you to select the process of interest, the
PID, and the associated executable file with a minimum of keystrokes.

Consider the following keystrokes (shown with spaces between the keystrokes):
my _processEnter Enter

This would locate the process named my_process, select it, close the dialog, and
fill inal required and optional fieldsin the parent Program Selection dialog.



Selection Dialogs

PID
The process ID field is optional. If the process is not running you can still use
NightProbe to browse for variables, but their values will not be available for live
monitoring. Use of the Select... button is highly recommended as it launches the
Process Selection dialog described above. Once you select a process using that dia-
log, NightProbe automatically fillsin al three fields of the Program Selection dia og
for you.
If you do not know the process ID or do not wish to specify one, leave this field
blank.

Symbol File

The Symbol File field is optional, but recommended. Without a symbol file Night-
Probe will not be able to locate any variables within your program and all probing
will be restricted to artificial variables you create within NightProbe to be associated
with the process. See “Artificial Variables’ on page 6-9 for more information. If
you use the Select... button associated with the Process Name field, the Symbol
File field is automatically filled in for you if NightProbe can determine the execut-
ablefile name.

Another common use of the Symbol Filefield isto specify an alternative executable
filename to be associated with the process within NightProbe. If the actual execut-
able file associated with the running process has been stripped of symbols, you can
specify the non-stripped version (if accessible) in this field and still be able to see
variables.

Pressing the Select... button to theright of the Symbol File field launches astan-
dard file selection dialog which alows you to specify the symbol file.

Files specified in the Symbol File field must be accessible from the host system;
they do not need to be accessible from the target system.

Shared Memory Selection Dialog

The Shared Memory Selection dialog alows you to select a shared memory segment
to be probed.

The dialog can be launched by using the Shared Memory... option from the Pro-
grams menu of the main window or the context menu of the Programs item in the
Configuration page.
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L2 Shared Memory Selection x

— Segment

Tag [ shmem l

Identify By | IPC Key hd

— Attribute

[ ] Read Only

— Symbolic Type Information

Symboal File [ ]

[ oK H Cancel H Help l

Figure 3-4. Shared Memory Selection Dialog

The dialog consists of three areas which allow you select a specific shared memory seg-
ment, set segment attributes for probing, and optionally select an executable file to be
associated with the segment within NightProbe.

Segment
A shared memory segment may beidentified in avariety of ways. Depending on the
selection mode, different attributes are required to be specified in this dialog.
Tag
Thetag isarequired field. It isused merely asahandle to help identify which
resource you are probing.
Identify By

The option list allows you to define the criteria by which the shared memory
segment will be selected.

The information required depends on which option you choose from the
option list. Pressing the Select... button will launch a selection dialog, tai-
lored to the option you have selected, to aid you in supplying the required
information.

- IPCKey

When this option is selected, you must specify the key associated with
the IPC shared memory segment. The key is the integer value passed to
the shmget (2) system service from user applications; it creates or
retrieves a shared memory segment and returnsits ID.
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Use of the IPC Key for selection is not highly recommended because
many segments are created using a private key (IPC_PRIVATE); Night-
Probe cannot identify such shared memory segments by their key. Use
IPC ID instead.

Pressing the Select... button launches a dial og which shows you infor-
mation about al 1PC shared segments that currently exist on the target
system. You can select a segment in that dialog and press the OK but-
ton, causing the selected segment’s key to be passed to the parent
Shared Memory Selection diaog.

IPCID

When this option is selected, you must specify the ID associated with
the |PC shared memory segment. The ID is the value returned by the
shmget (2) system call and the value passed to the shmat (2) sys
tem call from user applications which create, reference, and attach to
shared memory segments.

Pressing the Select... button launches a dial og which shows you infor-
mation about al IPC shared segments that currently exist on the target
system. You can select a segment in that dialog and press the OK but-
ton, causing the segment’s | D to be passed to the parent Shared Mem-
ory Selection diaog.

IPC Key File

When this option is selected, you must specify the path to the file used
to create a shared memory key using the £tok (3) service. You can
also specify the value of the proj id parameter using the supplied
Spin-box.

Pressing the Select... button launches a standard file selection dialog
which allows you to select the key file. The files shown in that dialog
arerelative to the host system.

The filename specified must be accessible from the target system.
POSIX Name

When this option is selected, you must specify the name of the shared
memory segment as passed to the shm _open (3) service from user
applications which create or reference named POSI X shared memory
segments.

Pressing the Select... button launches a dialog which shows you infor-
mation about all named POSIX shared segments that currently exist on
the target system. You can select a segment in that dialog and press the
OK button, causing the segment’s hame to be passed to the parent
Shared Memory Selection dialog.
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Attributes

You may specify an offset into the selected shared memory segment or mark the
segment read-only to prevent subsequent user-directed modification of the segment
from within NightProbe.

Offset

This field defaults to zero. When memory mappings are created to the
selected shared memory segment, this offset is applied to the mapping such
that offset zero within this resource within NightProbe corresponds to the off-
set within the actual shared memory segment as specified here. Offset values
must be non-negative and cannot exceed the actual size of the shared memory
segment.

This value may be specified as a hexadecimal, octal, or decimal integer value
using standard C syntax.

Read Only

If the Read Only box is checked, NightProbe will create a read-only map-
ping to the shared memory segment. In this case, subsequent attempts to mod-
ify the contents of the shared memory segment from within NightProbe will
fail.

Symbol File

The Symbol File field is optional. Without a symbol file all probing will be
restricted to artificial variables with simple types you create within NightProbe to be
associated with the shared memory segment. See “Artificial Variables” on page 6-9
for more information. If you have an executable file which contains types that
describe the layout of the shared memory segment, you can use those types when
creating artificial variablesif you specify thefile here.

Pressing the Select... button to theright of the Symbol File field launches astan-
dard file selection dialog which allows you to specify the symbol file. Files shown
in that dialog are accessible from the host system.

Files specified in the Symbol File field must be accessible from the host system;
they do not need to be accessible from the target system.

Mapped Memory Selection Dialog

The Mapped Memory Selection dialog allows you to select files or devices which
will be memory mapped within NightProbe.

The dialog can be launched by using the Mapped Memory... option from the Pro-
grams menu of the main window or the context menu of the Programs item in the

3-10



Configuration page.

Selection Dialogs

B Mapped Memory Selection
~ File/Device
Tag [mmap ]
|
— Aftribute
[ ] Read Only
~ Symbolic Type Information
Symbol File [ ]
[ D ] [ Cancel l [ Help

l

Figure 3-5. Mapped Memory Selection dialog

The dialog consists of three areas which allow you select a specific file or device, set
attributes for probing, and optionally select an executable file to be associated with the

mapped memory within NightProbe.

File/Device

Tag

Thetag isarequired field. Itisused merely asahandle to help identify which

resource you are probing.

Path

The pathisarequired field. You can specify any file path that can be accessed

viathemmap (2) system service.

Pressing the Select... button will launch a standard file selection dialog
which you can use to locate the file or device of interest. Files shown in this

dialog are accessible to the host system.

Thefile specified in the Path field must be accessible from the target system;
it does not need to be accessible from the host system.

Attributes

You must specify the size of the memory mapping to be made, and you may specify
an offset into the selected file/device or mark the file/device read-only to prevent
subsequent user-directed modification of the segment from within NightProbe.
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Offset

Size

This field defaults to zero. When memory mappings are created to the
selected file/device, this offset is applied to the mapping such that offset zero
within this resource within NightProbe corresponds to the offset within the
actual file/device as specified here. Offset values must be non-negative and
their value combined with the Size value cannot exceed the actual size of the
file/device.

This value may be specified as a hexadecimal, octal, or decimal integer value
using standard C syntax.

The sizefield isrequired. It defines the amount of the file/device to be mem-
ory mapped.

This value may be specified as a hexadecimal, octal, or decimal integer value
using standard C syntax.

Read Only

If the Read Only box is checked, NightProbe will create a read-only map-
ping to the file/device. In this case, subsequent attempts to modify the con-
tents of the file/device from within NightProbe will fail.

Symbol File

The symbol filefield is optional. Without asymbol fileall probing will be restricted
to artificial variables with simple types you create within NightProbe to be associ-
ated with the file/device. See “Artificial Variables’ on page 6-9 for more informa-

tion.

If you have an executable file which contains types that describe the layout of

the file/device, you can use those types when creating artificial variables if you
specify the file here.

Pressing the Select... button to the right of the Symbol File field launches a stan-
dard file selection dialog which allows you to specify the symbol file. Files shown
inthat dialog are accessible from the host system.

Files specified in the Symbol File field must be accessible from the host system;
they do not need to be accessible from the target system.

PCI Device Selection Dialog

This option launches the PCI device selection dialog which allows you to select amemory
region from a PCl device.

PCI device probing depends on the presence of the PCI BAR File System capability in the
underlying operating system (pci_scan_open (3)) which may not be available on all
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systems. See“PCI Bar File System” on page B-3 for more information.

" PCl Device Selection x

—PCl Device

)
=1

Wendor ID Device 1D

Domain Bus

I

Function

tn
=3

L]

Region

Description | |nayailable

— Attribute s

[] Read Only

— Symbelic Type Information

Symboal File [ ]

oK H Cancel H Help l

Figure 3-6. PCI Device Selection Dialog
This dialog consists of three areas which allow you to specify the PCI device of interest,

set attributes for probing, and optionally select an executable file to be associated with the
PCI device within NightProbe
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PCI Device

Use of the Select... button is highly recommended. It launches a dialog which
presents all PCI devices on the target system for easy browsing and selection.

PCl Devices X

Device Class

| Vendor and Dewvice Description Iﬂ

00:00:1d.00 Serial bus contraller
00:00:1d.01 Serial bus controller
00:00:1d.02 Serial bus controller
- 00:00:1d.07 Serial bus controller
00:00:12.00 Bridge
00:00:11.00 Bridge

00:00:11.03 Serial bus contraller

G- 00:00:11.05 Multimedia controller
00:01:00.00 Display contraller
..
G-

00:02:1d.00 Eridge

00:02:11.00 Bridge
E_ -

- IO ports at ecl0 [siz==256]
i.. Memory at fe 58000 (non-prefetch
&] ! 00:03:0e.00 MNetwork contraller

00:00:11.01 Mass storage controller  Intel Corp. 82801DE (ICH4) IDE Controller (8086:24ch)

00:02:1c.00 Generic system perip...  Intel Corp. B2870P2 PB4HZ IOxAPIC (B086:1461)
00:02:1e.00 Generic system perip... Intel Corp. 82870P2 PB4H2 1/OxAPIC (BDBG:1461)

00:03:0c.00 Generic system perip... PLX Technology, Inc. RCIM Realtime Clack and Interrupts Module old 1D (10058345
L. Memory at fe5ffc00 (non-prefetcha. .. /proc/bus/pci0ibus3idey 13/fn0/bard ]

Intel Corp. 8280 1DB/DEL/DEM (ICHAICH4LACH4M) USE UHCI Controller #1 (B086:24c2)
Intel Corp. 8280 1DB/DBL/DEM (ICHAICHALACHAM) USE UHCI Controller #2 (B086:24c4)
Intel Corp. 8280 1DB/DEBL/DEM (ICHHICHALICHAM) USE UHCI Controller #3 (8086:24c7) —
Intel Corp. 8280 1DB/DEM (ICHAICH4-M) USE2 EHCI Controller (8086:24cd)
Intel Corp. 828071 PCI Bridge (8086:244)

Intel Corp. 82801DB/DEL (ICHAICH4-L) LPC Interface Bridoe (8086:24c0)

Intel Corp. 82801DB/DEL/DEM (ICHAICH4-LICH4-M) SMBus Controller (B086:24c3)
Intel Corp. 82801DB/DEL/DEM (ICHAICH4-LACH4-M) AC'97 Audio Controller (B0BE6:24c5)
nWidia Corporation NV18GL [Quadrod NWS AGP 8x] (10de:18a)

Intel Corp. 82870P2 PE4H2 Hub PCI Bridge (8086:1460)
Intel Corp. 82870P2 PE4HZ2 Hub PCI Bridge (8086:1460)

[proc/bus/pcil/bus3idev13/fn0/bar
a... /proc/bus/pcid/bus3idey13/n0/bar2
Intel Corp. 82545EM Gigabit Ethernet Controller (Copper) (3086:100f) @

oK H Cancel H Help ]

Figure 3-7

If you

. PCI Scan Dialog

select amemory region in one of the displayed devices and press the OK but-

ton, all the required information (as described below) is passed to the parent PCI
Device Selection dialog, including the optional Vendor 1D and Device ID.

Tag

Vend

Thetag isarequired field. It isused merely asahandle to help identify which
resource you are probing.

or ID

Thefield isoptional. You can specify thisfield to help ensure that the remain-
ing fields that are required accurately identify the PCI device of interest.
NightProbe uses the Vendor ID only to provide the description in the
Description field. If the Vendor ID you supply here does not match the
Vendor ID NightProbe finds by looking up PCI device information using the
required fields, the description will remain “Unavailable”.

Device ID

314

Thefield isoptional. You can specify thisfield to help ensure that the remain-
ing fields that are required accurately identify the PCI device of interest.
NightProbe uses the Device ID only to provide the description in the
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Description field. If the Device ID you supply here does not match the
Device ID NightProbe finds by looking up PCI device information using the
required fields, the description will remain “Unavailable”.

Domain

The domain field is required. It specifies the domain number of the device.
This number corresponds to the /proc/bus/pciDOMAIN directory; e.g.
/proc/bus/pci0 refersto domain zero.

Bus

Thebusfieldisrequired. It specifiesthe bus number of the device. Thisnum-
ber corresponds to the files under the domain directory in the /proc file sys-
tem; e.g. /proc/bus/pci0/bus3 references devices under Domain O,
Bus 3.

Slot

The slot field is required. It specifies the slot within the bus of the device.
This number corresponds to the files under the bus directory in the /proc file
system; e.g. /proc/bus/pci0/bus3/devl3 references the device under
Domain 0, Bus 3, Slot 13.

Function

The function field is required. It specifies the function of the device. This
number corresponds to the files under the slot directory inthe /proc file sys-
tem; e.g. /proc/bus/pci0/bus3/dev13/£n0 references the device
Domain 0, Bus 3, Slot 13, Function O.

Region

The region field isrequired. It specifies the region within the device to be
probed. Only memory regions can be probed; I/O port regions are not sup-
ported.

When the required fields are specified, NightProbe attempts to identify a PCI device
region for the target system with the specified values. If it isableto locate a device
with all the specified values (including the optional Device ID and Vendor ID
values), a description of the device is shown in the Description area -- otherwise
the areawill display “Unavailable”.

Attributes
You may specify an offset into the selected PCI device memory region or mark the

device read-only to prevent subsequent user-directed modification of the device
from within NightProbe.
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Offset

This field defaults to zero. When memory mappings are created to the
selected PCI device, this offset is applied to the mapping such that offset zero
within this resource within NightProbe corresponds to the offset within the
actual PCI device memory region as specified here. Offset values must be
non-negative and their value cannot exceed the actual size of the selected PCI
device memory region.

This value may be specified as a hexadecimal, octal, or decimal integer value
using standard C syntax.

Read Only

If the Read Only box is checked, NightProbe will create a read-only mapping
to the PCI device. In this case, subsequent attempts to modify the contents of
the PCI device from within NightProbe will fail.

Symbol File

The symbol filefield isoptional. Without asymbol file al probing will be restricted
to artificial variables with simple types you create within NightProbe to be associ-
ated with the PCI device. See“Artificial Variables’ on page 6-9 for more informa:
tion. If you have an executable file which contains types that describe the layout of
the PCI device, you can use those types when creating artificial variables if you
specify the file here.

Pressing the Select... button to theright of the Symbol File field launches a stan-
dard file selection dialog which allows you to specify the symbol file. Files shown
in that dialog are accessible from the host system.

Files specified in the Symbol File field must be accessible from the host system; they do
not need to be accessible from the target system.
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NightProbe Main Window

TheNightProbe main window isthe primary interface to NightProbe. From this window
you can perform live monitoring of variables and configure and control the data recording

process.

.al NightProbe

File Target Programs View Record Tools  Help

PRaC@ ¢ S0

(G | Biowes |

=

—Ox

~ New Session

| fem I

Descripfion

[0 Target System raptor

{-:{} Programs

e W) Views

- By Playback

£ @ Recording Idle
[ @ Timer On Demand
&8 Destinations

[=] variables

Figure 4-1. NightProbe main window

The NightProbe main window consists of the following components:

* Menu Bar (see“Menu Bar” on page 4-2)

* Toolbars (see“Toolbars’ on page 4-15)

* Pages (see“Pages’ on page 4-18)
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Menu Bar

File

4-2

The menu bar provides access to session configuration services, additional tools, and help.
The activities provided in the contextmenus in the Configuration page are available
from the menu bar aswell. The menu bar provides the following menus:

File (see“File” on page 4-2)

Target (see“Target” on page 4-4)
Programs (see“Programs’ on page 4-4)
View (see“View” on page 4-6)

Record (see“Record” on page 4-8)
Tools (see“Tools’ on page 4-12)

Help (see“Help” on page 4-14)

Each menu is described in the sections that follow.

Mnemonic: Alt+F

The File menu allows you to load a session, save the current session to afile, or create a
new session. The File menu also contains the means to exit NightProbe.

1@ Mew Session Ctrl+h
[ Load Session... Ctrl+0

[g' Save Session As..
() Exit Ctrl+Q
(_!J! Exit Immediately A+

Figure 4-2. File menu

The following paragraphs describe the options on the File menu in more detail.

New Session

Mnemonic: N
Accdlerator: Ctrl+N

This option allows you to clear all information from the current session and reset the
various areas to blank or default values. If the window contains unsaved changes,
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NightProbe displays awarning dialog. You may save the changes, clear the window
without saving the changes, cancel the operation, or display help related to the dia-
log.

Load Session...

Mnemonic: L
Accelerator: Ctrl+O

This option allows you to open a session file that you have previously saved and
load all the items into the current session.

If the window contains unsaved changes, NightProbe displays a warning dial og.
You may proceed to open the session, thereby discarding any unsaved changes, or
cancel the operation.

Save Session

Mnemonic: S
Accelerator: Ctrl+S

This option alows you to save the configuration data from the current session in the
session file that is associated with the window. 1f the window is not associated with
asession file name, this option isthe same as Save Session As.

The session file name is shown on the Configuration page as thetitle of the group
box surrounding the configuration tree.

Save Session As...

Exit

Mnemonic: A

This option alows you to specify the name of the file in which you wish the config-
uration data from the current session to be saved.

Mnemonic: X
Accderator: Ctrl+Q

This option exits NightProbe. If there are unsaved changes in the current session, a
dialog will ask you if you wish to save the session before exiting.

Exit Immediately

Mnemonic: |
Accderator: Alt+Q

This option exits NightProbe immediately; if any changes to the current session are
unsaved, they are discarded without warning.
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Target

Programs

4-4

Mnemonic: Alt+T

[ SelectSystem..  Ctrl+T

Figure 4-3. Target menu

Select System...

Mnemonic: S
Accdlerator: Ctrl+T

This option launched the system selection dialog which allows you to select the tar-
get system, the user name to be used to connect to the target system, and runtime
parameters for the NightProbe server process that runs on the target. See “ System
Selection Dialog” on page 3-1.

Mnemonic: Alt+P

::,,:: Program... Ctrl+P
" Shared Memary...

[* Mapped Memary...
@ PC Device..

Figure 4-4. Programs menu

This menu allows you to select the various resources that you want to probe.

Program...

Mnemonic: P
Accdlerator: Ctrl+P

This option launches the program selection dialog which alows you to select the
process nhame to be probed. You can also specify the Process ID and an alternative
symbolic executable file name which can be useful if the program file correspond-
ing to the selected process has been stripped of symbolic information. See “Pro-
gram Selection Dialog” on page 3-5.
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Shared Memory...
Mnemonic: S

This option launches the shared memory selection dial og which allows you to select
a shared memory segment to be probed. You can select an IPC shared memory seg-
ment as created by shmget (3p) or a Posix memory segment as created with
shm open (3). You can also specify an executable file from which you can refer-
ence symbolic type information when creating artificial variables for the shared
memory segment. See “ Shared Memory Selection Dialog” on page 3-7.

Mapped Memory...
Mnemonic: M

This option launches the mapped memory selection dialog which allows you to
select adevice or file to be to be probed. You can select any file or device that the
mmap (2) System service supports. You can aso specify an executable file from
which you can reference symbolic type information when creating artificial vari-
ablesfor the device or file. See“Mapped Memory Selection Dialog” on page 3-10.

PCI Device...
Mnemonic: D

This option launches the PCI device selection dialog which allows you to select a
memory region from a PCI device. The memory region is selected using domain,
bus, dlot, function, and region attributes of the PCI device. You can also specify an
executable file from which you can reference symbolic type information when cre-
ating artificial variables for the shared memory segment. See*“PCI Device Selection
Dialog” on page 3-12.

This menu option depends on the presence of the PClI BAR File System
(pci_scan_open (3)) capability in the underlying operating system which may
not be available on all systems. The menu option and corresponding toolbar icon
aredisabled if thisfeatureis not available. See“Kernel Dependencies’ on page B-1
for more information.
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View

4-6

Mnemonic: Alt+V

1@ Add New Page Ctrl+A
z/

g List

23] 1ot

E Spreadsheet

E Graph

4, Toolbars *

Figure 4-5. View menu

Thismenu allows you to add viewing panels to viewing pages and to manipulate the view-
ing page names and positions in the main window. It also allows you to show or hide the
various toobars in the main window.

Selection of aList, Table, Spreadsheet or Graph view will cause a new panel of the

selected type to be added to the current viewing page or to a new page if no viewing pages
currently exist.

Add New Page

Mnemonic: A
Accdlerator: Ctrl+A

This option adds a new viewing page to the right of the last page in the main win-
dow.

Delete Current Page

Mnemonic: D

This option deletes the current page and all viewing panels it contains. The current

page isthe page which is currently being displayed in the main window. You cannot
deletethe Configuration or Browse pages.

This option is also available from the context menu which appears when you right-
click on a page'stab.
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Rename Current Page
Mnemonic: R

This option launches a dialog that allows you to change the name of the current
page. The current page is the page which is currently being displayed in the main
window. You cannot rename the Configuration or Browse pages.

This option is also available from the context menu which appears when you right-
click on apage'stab.

List View
Mnemonic: L

This option adds a new List panel to the current viewing page or to a new viewing
page that is automatically created if no viewing pages currently exist.

A list panel shows the names and values of selected variablesin a scrolling textual
list providing a history of values. Each row in the list represents a variable and its
value -- the variables and values are separated verticaly by sample number. This
panel provide live monitoring and playback monitoring of pre-recorded variables.
See “List Panel” on page 8-1.

Table View

Mnemonic: T

This option adds anew Table panel to the current viewing page or to anew viewing
page that is automatically created if no viewing pages currently exist.

A table panel shows the names and values of selected variables in a scrolling textual
table providing a history of values. Each column in the table shows represents asin-
gle variable and each row shows the value of the variables. This panel provide live
monitoring and playback monitoring of pre-recorded variables. See “Table Panel”
on page 9-1.

Spreadsheet View
Mnemonic: S

This option adds anew Spreadsheet view panel to the current viewing page or to
anew viewing page that isautomatically created if no viewing pages currently exist.

A spreadsheet panel shows the names and values selected variablesin agrid provid-
ing a snapshot of the value of the variables. This panel provide live monitoring and
monitoring of variables being recorded. See* Spreadsheet Panel” on page 10-1.

Graph View
Mnemonic: G

This option adds a new Graph panel to the current viewing page or to a new view-
ing page that is automatically created if no viewing pages currently exist.
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A graph panel shows the values of variables over time on a two-dimensional graph.
The horizontal axis represents the sample number and the vertical axis represents a
variable’s value. This panel provide live monitoring and playback monitoring of
pre-recorded variables. See* Graph Panel” on page 11-1.

Toolbars

Mnemonic: B

¥| Session Toolbar

¥| Programs Toolbar

| Views Toolbar

| Recording Toolbar
Show All Toolbars
Hide All Toolbars

Figure 4-6. Toolbars Menu

This menu allows you to hide or show individual Toolbars on the main window.
You can aso hide or show toolbars using the context menu that appears when you
right-click atoolbar. See*Toolbars’ on page 4-15.

Record

Mnemonic: Alt+R

Select Playback File...

O Timer *
s Recording Destinations  »
@ Flay/Record Control b

Figure 4-7. Record menu

These menu items control playback and recording activities.

Select Playback File
Mnemonic: P

This option launches a file selection dialog which allows you to select a pre-
recorded NightProbe data file for playback. Values from the playback file can be
viewed with the List, Table, and Graph viewing panels.
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NightProbe Main Window

Mnemonic: T

Clock..
Frequence Based Scheduler...
Application Trigger...

2n Demand

Figure 4-8. Timer Menu

This menu allows you to select the recording timing mechanism.

Clock

Mnemonic: C

This option launches the Sampling Rate dialog which allows you to define
the rate at which samples will be taken. This timing mechanism provides
asynchronous recording since the timing clock used is not synchronized with
the application. See“Sampling Rate Dialog” on page 12-3.

Frequency Based Scheduler

Mnemonic: F

This option launches the FBS Timing dialog which allows you to identify
the Frequency Based Scheduler which will control sampling. You must spec-
ify a FBS key, starting cycle, and period. This timing method provides syn-
chronized recording if the programs being recorded are also scheduled under
the same FBS. See “Freguency Based Scheduler Timing Dialog” on page
12-4.

NOTE
The Frequency Based Scheduler is not available on all operating

systems. See“Kernel Dependencies’ on page B-1 for moreinfor-
mation.

Application Trigger

Mnemonic: A

This option launches the Application Trigger dialog which allows you to
select the application trigger name used to control sampling. An application
trigger name is a handle identifying a user application using the NightProbe
Trigger API to control when samples are recorded. This timing method pro-
vides synchronized recording if the triggering application is the program
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being recorded or is otherwise synchronized with that program. See “Appli-
cation Trigger Dialog” on page 12-5.

On Demand
Mnemonic: O

This option sets the timing mechanism to On Demand. Recording samplesare
only taken when using the spreadsheet panel to view recorded values when-
ever arefresh occursin that panel.

Recording Destinations

Mnemonic: R

ToFile...

m  ToNightTrace. ..
:::: To Program...

Figure 4-9. Record Destination Menu

This menu allows you to select the destinations for recorded samples.

To File
Mnemonic: F

This option launches a file selection dialog which allows you to select the
name of afile to which recorded samples will be written.

The data samples can be viewed after recording using the Playback feature or
using the NightProbe Datastream API. See “Playback” on page 12-15 and
“NightProbe Datastream API” on page 13-1.

The specified file must be accessible or creatable from the target system. Note
that the files presented in the dialog are relative to the host system.

To NightTrace
Mnemonic: N

This option launchesthe NightTrace Destination diaog which allows you
to select variables that will be logged to NightTrace, their associated Night-
Trace IDs, and whether NightProbe should create a NightTrace session file
including data graphs for each selected variable. This option requiresthat you
start a NightTrace daemon to collect the recorded samples (NightProbe can
optionally launch a NightTrace session to make this atrivial operation). See
“NightTrace Destination Dialog” on page 12-7.
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To Program
Mnemonic: P

This option launches the Program Destination dialog which allows you to
select a user application to which recorded samples will be streamed. Such an
application is assumed to be using the NightProbe API. The application will
be executed when recording begins and its st din file descriptor will be asso-
ciated with the data stream. See“Program Destination Dialog” on page 12-11
and “NightProbe Datastream API” on page 13-1.

Play/Record Control

Mnemonic: C

@ Record  Ciri+Shift+R

Figure 4-10. Play/Record Control Menu

This menu allows you to start and stop recording.

Record

Mnemonic: R
Accdlerator: Ctrl+Shift+R

This option starts recording. Recording is only enabled if thereis at least one
variable marked for recording. See “Selecting Variables for Recording” on
page 12-1.

Stop

Mnemonic: S
Accelerator: Ctrl+Shift+S

This option stops recording that is already in progress. This option is only
enabled if recording is active.
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Tools

4-12

Mnemonic: Alt+L

B NightSim Scheduler
@ MightTrace Analyzer
¥, MightTune Tuner

4 NightView Debugger

Figure 4-11. Tools menu

The following describe the options on the Tools menu:

NightSim Scheduler
Mnemonic: S

Opens the NightSim Application Scheduler. NightSim isatool for scheduling and
monitoring real-time applications which require predictable, repetitive process exe-
cution. With NightSim, application builders can control and dynamically adjust the
periodic execution of multiple coordinated processes, their priorities, and their CPU
assignments.

NOTE

NightSim is not available on some systems. NightSim depends on
the Frequency Based Scheduler. See “Kernel Dependencies’ on
page B-1 for more information.

NightTrace Analysis
Mnemonic: T

Opens the NightTrace Anayzer. The NightTrace Analyzer is a graphical tool for
analyzing the dynamic behavior of multi-process and/or multiprocessor user appli-
cations and operating system activity. NightTrace allows you to control user and
kernel trace collection daemons and can graphically display the interplay between
many real-time programs and processes across multiple processors and systems.

NightTune Tuner
Mnemonic: U

Opens the NightTune Tuner. NightTune is a graphical tool for analyzing the status
of the system in terms of processes, interrupts, context switches, interrupt CPU
affinity, processor shielding and hyperthreading control as well as network and disk
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activity. NightTune can adjust the scheduling attributes of individual or groups of
processes, including priority, policy, and CPU affinity.

For systems that support CPU shielding, NightTune provides a handy interface for
controlling shielding, including downing sibling hyperthreaded CPUs to avoid inter-
ference.

NightView Debugger
Mnemonic: V

Opens the NightView Source-Level Debugger. NightView is a graphical source-
level debugging and monitoring tool specifically designed for real-time applications
and multithreaded applications. NightView can monitor, debug, and patch multiple
real-time processes running on multiple processors with minimal intrusion.
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Help

Mnemonic: Alt+H

? On Context...

.  MightProbe User's Guide

¥ MightStar Tutorial
License Report...

A 2n Version...

Figure 4-12. Help menu

The following describe the options on the Help menu:

On Context
Mnemonic: C

Gives context-sensitive help on the various menu options, dialogs, or other parts of
the user interface.

Help for aparticular item is obtained by first choosing this menu option, then click-
ing the mouse pointer on the object for which help is desired (the mouse pointer will
become a floating question mark when the On Context menu item is selected).
The cursor turns to the a circle with a backslash when the item under the cursor has
no help description associated with it.

In addition, context-sensitive help may be obtained for the currently highlighted

option by pressing the F1 key. NightStar’s online help system, will open with the
appropriate topic displayed.

NightProbe User’s Guide
Mnemonic: P

Opens the online version of the NightProbeRT User’s Guide in the online help
viewer.

NightStar RT Tutorial
Mnemonic: T

Opens the online version of the NightSar RT Tutorial in the online help viewer.
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License Report
Mnemonic: T

Opens a license dialog which indicates the current license server and the number of
licenses available on the system.

On Version
Mnemonic: V

Displays a short description of the current version of NightProbe.

Check for Updates...
Mnemonic: U

Launches NUU (Network Update Utility) enabling you to update your system with
the latest NightStar software. This requires network access to Concurrent’s Updates
web site. Updates require a login and user 1D issued by Concurrent. Refer to
http://redhawk.ccur.com/updates for complete information.

Toolbars

NightProbe includes four toolbars which can be dragged and placed on any corner or side
of the main window. Theseinclude:

* the Session Toolbar
¢ the Programs Toolbar
* the Views Toolbar

¢ the Recording Toolbar
Session Toolbar
Thistoolbar consists of four icons.

Open

When pressed, this icon invokes the action associated with the Load Ses-
sion... option of the File menu.

4-15


http://redhawk.ccur.com/updates

NightProbe RT User’s Guide

New

When pressed, this icon invokes the action associated with the New Ses-
sion option of the File menu.

Save

When pressed, this icon invokes the action associated with the Save Ses-
sion option of the File menu. Thisicon is disabled if no changes have been
made to the current session since it was last loaded or saved.

Target

When pressed, this icon invokes the action associated with the Select Sys-
tem... of the Target menu.

Programs Toolbar

This toolbar consists of four icons.

Program

When pressed, this icon invokes the action associated with the Program...
option of the Program menu.

Shared Memory

When pressed, this icon invokes the action associated with the Shared
Memory... option of the Program menu.

Mapped Memory

When pressed, this icon invokes the action associated with the Mapped
Memory... option of the Program menu.

PCI Device

When pressed, this icon invokes the action associated with the PCI
Device... of theProgram menu. Thisicon isdisabled if the target system
operating system kennel does not support the PCI BAR File System.

Views Toolbar

HYf=

This toolbar consists of four icons.
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List

When pressed, thisicon invokes the action associated with the List View
option of the View menu.

Table

When pressed, this icon invokes the action associated with the Table View
option of the View menu.

Spreadsheet

When pressed, thisicon invokes the action associated with the Spreadsheet
View option of the View menu.

Graph

When pressed, thisicon invokes the action associated with the Graph View
of the View menu.

Recording Toolbar

This toolbar consists of threeicons.

Record

When pressed, this icon invokes the action associated with the Record
option of the Record menu. Thisicon is disabled when recording is active or
when there are no items marked for recording.

Stop

When pressed, thisicon invokes the action associated with the Stop option of
the Record menu. Thisiconisdisabled unlessrecording is active.

Playback

When pressed, this icon invokes the action associated with the Select Play-
back File option of the Record menu.
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Pages

4-18

The remaining area of the main window is reserved for various tabbed pages which reflect
and control the current configuration, provide browsing of programs, and viewing of live
and recorded data.

¢ Configuration Page (see"“Configuration Page” on page 5-1)
* Browse Page (see“Browse Page’ on page 6-1)
* Viewing Panels (see“Panels’ on page 7-1)

Each page has a tab which contains the pagetitle. When clicked or right-clicked, the page
israised to the top and becomes the current page.

Each tab has a context menu which allows you to manipulate the page position and title.

Delete Current Page
Rename Current Page...

Move Current Page...

Figure 4-13. Tab Context Menu

Delete Current Page
Mnemonic: D

This option deletes the current page. The Configuration and Browse pages can-
not be deleted.

Rename Current Page
Mnemonic: R

This option launches a dialog which allows you to rename the current page. The
Configuration and Browse pages cannot be renamed.

Rename Page
{ | Page &4|

[ oK H Cancel ]

L -

Figure 4-14. Rename Page Dialog

If the page title contains an ampersand character (&), it causes the next character to
be underlined, provides a keyboard shortcut for that page, and the ampersand
becomes invisible in the title that is shown for the page. In the example above, the
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keyboard shortcut for this page will be Alt+4 and the displayed title will become
Page 4. Activating the shortcut for a page causes it to be raised to the top and it
becomes the current page. Care should be taken when choosing shortcuts for pages
so they do not conflict with other shortcuts. |f you desire to have an ampersand dis-
played in the actual page title (as opposed to defining a shortcut), use two amper-
sand characters, back to back inthe Rename Page dialog.

Move Current Page
Mnemonic: M

This option launches a dialog which allows you to reposition the current page
among other pages. This option will be disabled unless at least two viewing pages
exist. The Configuration and Browse pages cannot be deleted.

[] After Page

| o || cancel |

Figure 4-15. Move Page Dialog
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File Target Programs Wiew Record Tools

PACDE ¢« Sl

5

Configuration Page

The Configuration page provides a view of how NightProbe is often used and allows you

to manipulate NightProbe using context menus and double-click actions.

Configuration | Browse |

NightProbe

Help

SHNEE

— New Session

| T I

Description

m Target System narf

- ;::.;s Programs

b (XD ViEWS

, Playback

= . Recording Idle
e (D) Timer On Demand
a Destinations
[=] “ariables

Figure 5-1. Configuration Page

The name of the current file associated with the session is displayed in the upper left hand
area of the configuration page. If no named session has been loaded, the session is dis-

played as “New Session”.

Information is displayed in atree with five top-level items:

* Target System
* Programs
* Views

* Playback

Recording
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Target System

The current target system is displayed in this section of the tree.

You can change the target system by double-clicking on this section of the tree or by
selecting the Select System... option from the context menu.

[ SelectSystem..  Ctrl+T

Figure 5-2. Target System Context Menu

The new target system is selected viathe System Selection dialog as described in “ System
Selection Dialog” on page 3-1.

When changing the target system, all programs and associated variables in the current
NightProbe session are discarded.

Programs

Thelist of all resources (programs, shared memory segments, mapped memory segments,
and PCI devices) being probed is shown in this section of the tree.

| Hem | Descriplion
@ Target System raptar

- 4@ Progams
pid=18494
. pci Wendor 0x10b5, Device 0x8845, /proc/bu s/poil/bus3idev13/fnl/bar2
b ) Views
- B Playback
= (@ Recording Idle
b @ Timer On Demand
- 5 Destinations
‘. [m] Variables

Figure 5-3. Programs tree area
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You can add new resources by using the context menu launched by right-clicking the top-
level Programs itemin the tree;

::J:: Program... Ctrl+P
" Shared Memary...

[* Mapped Memary...
@ PC Device..

Figure 5-4. Programs Context Menu

Selecting any of these menu options causes the associated selection dialog to appear. See
“Selection Dialogs’ on page 3-1.

When a new resource has been added, the Browse page isimmediately displayed so that
you immediately browse the resource for variables and see their current values. See
“Browse Page” on page 6-1 for more information.

In the Configuration page, once a resource has been added, you can change some
attributes of the resource or delete it using the context menu launched when right-clicking
individual resourcesin the tree:

Figure 5-5. Resource Context Menu

Edit
When selecting this option, or when double-clicking a specific resource item in the
tree, the appropriate selection dialog will appear which will allow you to change
some attributes of the resource. See “ Selection Didogs’ on page 3-1.
If you change the symbol file associated with a resource, all variables associated
with the resource are cleared of their Record and Mark attributes. See “ Selecting
Variables for Recording” on page 12-1.

Remove

If you remove aresource, al variables associated with the resource are al so removed
from the current NightProbe configuration.

Resources cannot be removed or edited when recording is active.
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Views

Thelist of al viewsis shown in this section of the tree.

| Hem
- [ Target System raptor

> Spreadsheet

E Graph
Playback

=+ @ Recording Idle
> @ Timer on Demand
a Destinations

‘. [m] Variables

Figure 5-6. Views tree area

You can add new views by using the context menu launched by right-clicking the top-level
Views itemin thetree:

@ Add New Page Ctrl+A
o

List

| Table
Spreadsheet
Graph

* B H

Toolbars *

Figure 5-7. Views Context Menu

This menu option allows you to add a new page or add a view to the last viewing page if
one already exists.

This menu and its options are fully explained in the description of the main window’s
menu bar in “View” on page 4-6.
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Once aview has been added, you can show its associated page or delete it using the con-
text menu launched by right-clicking an individual view item in the tree:

Show

¥ Delete

Figure 5-8. View Item Context Menu

Show

When selecting this option, or when double-clicking a specific resource item in the
tree, the page containing the view is raised to the top and becomes the current page.

Delete

This option deletes the view from its page. If other views are present on the page,
they will increase in size to fill the newly vacated space. If no other views are
present, the page remains empty.

Playback

The current playback file, if present, is displayed in this section of the tree.

| em Descriplion

[ Target System raptor

B . Recording Idle
- @ Timer on Demand
&8 Destinations
[w] Variables

Figure 5-9. Playback tree area

A playback fileis a previously recorded NightProbe datafile. There can only be one play-
back file open at atime in a NightProbe session.

Data from playback files can be viewed in aList, Table, or Graph view.

You can change the playback file by double-clicking on this section of the tree or by
selecting the Select Playback File... option from the context menu launched when
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right-clicking the top-level playback item or the current playback file.

Select Playback File...
» Remove

Figure 5-10. Playback Context Menu

Select Playback File

This option launches a standard file selection dialog which allows you to specify the
playback file. Files shown in this dialog are accessible from the host system.

The specified file must be accessible from the host system; it does not need to be
accessible from the target system.

If aplayback file already exists as part of the NightProbe configuration, the newly
selected file replacesit. This causes al datain any views that are displaying play-
back datato be flushed.

When a playback file is selected, all views displaying playback data are rel oaded
with the data from the selected file.
Remove

If you remove the playback file from the NightView configuration, all data in any
views that are displaying playback data are emptied of data.

Selecting this option does not remove the playback from disk, merely from the cur-
rent NightProbe session.

5-6



Recording

Configuration Page

This area displays the state of recording as well as the timing source, destinations, and
variables being recorded. It allows you to control recording, add items, edit, and delete
them.

| Hem Descriplion
- [ Target System raptor
i £5% Programs
EE& Wiews
- [ Playback
= (@ Recording Idle
e (1) Timer {90 Milliszconds
E} u Destinations
: , " Amplx
e [ nprobe-key-13146  fnprobe-key-13146
{::: consumer /homedjeffhishare/nprobelconsumer
E} [=] Variables
b [m] counter
[w] myVariable

Figure 5-11. Recording tree area

The top-level item includes a description of the state of recording, either Idle or the num-
ber of samples recorded.

Recording can be started and stopped using the Record and Stop options from the
Play/Record option of the Record menu in the main window or viathe Record and
Stop iconsin the Recording toolbar.

The remaining items underneath the top-level Recording item are described bel ow.

Timer

This item displays the recording timer which controls when samples are taken and
written to the recording destinations.

The timer selection can be made using the context menu launched by right-clicking
the Timer item:

Clock..
Frequence Based Scheduler...
Application Trigger...

2n Demand

Figure 5-12. Recording Timer Context Menu
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This menu and its options are discussed in detail in “Timer” on page 4-9.

Once atimer is selected, you can edit its attributes by double-clicking on the timer item
itself or selecting the Edit... option of its context menu.

Figure 5-13. Timer Item Context Menu

You cannot change the timer selection or the attributes of the selected timer when record-
ingisactive.
Destinations

The destinations item shows all recording destinations that have been selected.

You can add additional destinations using the context menu launched by right-click-
ing the top-level Destinations itemin the tree.

ToFile...

m  ToNightTrace. ..
:::: To Program...

Figure 5-14. Recording Destinations Context Menu

This menu and its actions are discussed in detail in “Recording Destinations” on page
4-10.

Once arecording destination has been added, you can edit the attributes of the destination
by double-clicking the specific item in the tree or by using its context menu:

Edit...

¥ Delete
Cpen file for Playback

Figure 5-15. Destination Item Context Menu

Edit

This option launches a dialog which allows you to change attributes of the
selected destination. In the case of aFile destination, a standard file selection
dialog is launched which allows you to select a different filename. For the
NightTrace destination, the NightTrace Destination dialog is launched
as described in “NightTrace Destination Dialog” on page 12-7. For the Pro-
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gram destination, the Program Destination dialog is launched as
described in “ Program Destination Dialog” on page 12-11.

Delete

This option causes the recording destination to be deleted.

Open file for Playback

This option is only enabled for File destinations. It changes the Playback
file for the current session to this file. This option should not be used until
after recording is complete, otherwise the file may not yet exist or may con-
tain old data.

Recording destinations may not be edited or deleted while recording is active.

Variables

Thisitem displays all variables from all programs that have been selected for recor-
ing. See*“Selecting Variables for Recording” on page 12-1.

You can browse your programs for variablesin order to select them for recording by
selecting the Browse... option of the Variables context menu:

Browss. ..

Figure 5-16. Recording Variables Context Menu

Browse
Selecting this option raises the Browse page.

You can edit artificial variables by double-clicking their item in the list or by using
their context menu launched by right-clicking an item in the list:

Edit

This option is only enabled for artificial variables. It allows you to change
some attributes of such variables. See “Avrtificia Variables’ on page 6-9 for
more information.

Delete

This option deselects the variable for recording. It does not remove artificial
variables from their respective resources (nor does it remove real variables
from their resources variable list).
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Variables cannot be edited or deleted from the list of variables to record when
recording is active.
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Browse Page

The Browse page presents the list of programs being probed and the variables within

them.

] NightProbe
File Target Programs Wiew Record Tools Help

FPadd ¢« S0
| Gonfiguraion | Bows

o
Tart

HES e

- Ox

— Live Browser
Fiter [+ ) [ Filter ] [ Clear ] | Apply ToVariables || [ View Al v
Iem | Value |
2 a.out pid=18494
fix) doit
flx) electricity
.- [a3] Foo
- sine 9. 9859705 78044409 E-01
E| value 7.303673151668050E+02
El value2 2.191101945499908E+03
[ [EE] Animal
i [m] increment 1
o [m] value 13950
- cosine -1 B5087 7916484281 EO3
- [m] booler 000
[} (W] wictor
- (] Foo_ptr 008049230
- [#] Pointer 008049 bec
- [] hamster 008043008
- [m] critter marmot
colnter 41850
- .lzpl:ci Wendor 0x10b5, Device 0x8345, /proc/bu s/peil/bus3idev134nd/bar2
=l [ME] rcim
E| hi_ticks 0:0000019f
i [m] hole D fF
AutoRefresh [] [ 2]

£

Figure 6-1. Browse Page

The top-level itemsin the tree are the resources being probed. Underneath each resource
isalist of global variables and additional tree items which represent scopes which contain

variables that can be probed.
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Each variable is displayed with its current value, unless the value cannot be accessed
because the program does not exist on the target system or some other error condition is
present.

The page consists of three areas:

* Filter and Search Area
* Resource and Variable Tree

* Refresh Area

Filter and Search Area

The filter area allows you to pare down the list of variables or to search for a variable
based on aregular expression.

Filter Expression

The filter expression is aregular expression which will be applied to the root items
or variables, as per the setting of the Apply To list.

The regular expression is not anchored by default, thus if you want to search for
variables beginning with “rt_" your regular expression might be entered as “~rt_",
without the quotes.

Typing Enter when inside this field activates the filter immediately.

Filter Button

Pressing this button activates the filter.

Clear Button

Pressing this button clears the filter by changing the regular expression to a string
which matches everything.

Apply To List
This option list controls how the filter is applied.
- Apply To Root Items

Selecting this option causes the filter to be applied only to the root items,
which are the names of the resources begin probed.

- Apply to Variables

Selecting this option causes the filter to be applied only to variables; it does
not affect which resources are shown or which components of variables are
shown.
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View List
This option list is orthogonal to the filtrations setting. It acts as an additional filter
applied after the criteria set by the Filter regular expression and Apply To option
list.
- View All

This option shows all variables, regardless of their Mark and Record
attributes.

- View Marked

This option shows only variables with the Mark attribute set -- such variables
can easily be distinguished by the yellow background of their icon.

- View Recorded

This option shows only variables with the Record attribute set -- such vari-
ables can easily be distinguished by the red background of their icon.

To simply search for a specific variable name, leave the option lists with their default val-
ues of Apply To Variables and View All and type the name of the variablein the Filter
expression then pressthe Enter key.

Resource and Variable Tree

Program Items

The top-level items of the tree represent programs and other resources that are being
probed.

Expanding those items reveals the list of global variables, functions containing eligible
variables, Ada packages, and common blocks.

NOTE

Ada packages and common blocks are only visible when using
Concurrent’'s MAXAda or Fortran 77 compilers. Items within
common blocks can be seen regardless of the compiler in use.

For each resource (program, shared memory segment, mapped memory segment, or PCI
device), atop-level item existsin the tree.

Expanding the item reveal s scopes and variables associated with the item.

A program item’s context menu provides for complete expansion or collapse of the tree as
well as the ability to add artificial variables to the program.
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Collapse All Expand All
Add Variable. .. Add Variable. ..

Figure 6-2. Program Items Context Menu

One of the two menu items is shown, depending on the expansion state of the program

item.
Collapse All
When selected, all items within the tree rooted at the program item you clicked will
be collapsed. If you subsequently expand the program item by clicking its box icon,
only thefirst level will be shown.
Expand All
When selected, the entire tree rooted at the program item you clicked will be
expanded, recursively, down to the leaves of the tree.
WARNING
For complex programs this can be atime consuming operation.
Add Variable...

This option causes the Artificial Variable dialog to be launched. This allows you
to define a view into your resource at a specific offset with a specific type. See
“Artificial Variables’ on page 6-9.

Variable ltems

For each eligible variable, you will see an entry in the tree with the variable’'s icon, label,
and value.

NOTE
For composite variables (arrays, structures, records, etc.), their
value asawholeis not displayed in that row. Expanding the vari-

able will show the contents of the composite variable as individ-
ual components are shown.
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Variable Labels

Browse Page

Each variable has an icon which identifies its basic type:
[=] Scdar Variable
[ng] Composite Variable

(] Pointer Variable

The background color of the icon indicates whether its Mark or Record attributes have
been set. Yellow indicates that the Mark attribute is set. Red indicates that the Record
attribute has been set.
Mark
This attribute implies that the variable is of special interest. Such variables are
available for viewing using the various View panels.

Record

This attribute causes the variable to beincluded in thelist of variablesto be recorded
when recording becomes active. This attribute cannot be changed when recording is
active.

To set the Mark or Record attribute, use the variable's context menu which is launched
when right-clicking the variable’sicon or label.

Variable labels show the simple name of the variable. For components and array sub-
scripts, they show only the component name or subscript value.
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Each variable has a context menu which is launched by right-clicking the variable icon or

variable label:
Infa...
[] Mark
[ ] Record
Format v || (] Default
Treat Pointer As Array [ ] Decimal
Indirect Pointer [ ] Hexadecimal
[ octl
(] Real
[ ] Expanent
[ ] Character

Figure 6-3. Variable Context Menu

Info...

This option launches a dialog which describes the variable in more detail.

E Info »

Simple Mame: increment

Full Mame: Pointer.all.increment
Address: 0x08049c00

Bit Size: 32

Bit Offset: 0

Kind: integer

Decl: int

Figure 6-4. Variable Info dialog

Mark

This checkbox determinesif the variable’'s Mark attributeis set. When set, the vari-
ableis considered of special interest and can be viewed in any of the View panels.

Marking variables also allows you to filter for such variables so that the Browse
page only shows these variables. See “Filter and Search Area” on page 6-2 for
information on filtering marked variables.
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Record

This checkbox determines if the variables Record attribute is set. When set, the
variableisincluded in the list of variables to be recorded when recording is active.

Double-clicking on a variable label causes the Mark and Record attributes to be
Set.

This attribute may not be changed when recording is active.

Format

This option allows you to change the default format in which the variable’s valueis
displayed.

The default format is recommended especially for enumeration items as that allows
NightProbe to show you the symbolic value of each enumeration constant as
opposed to its underlying integer value.

Treat Pointer As Array

This option is only shown for variables which are pointers. It instructs NightProbe
to treat the pointer asif it pointed to a series of consecutive elements. Thisis essen-
tially the same asindexing a pointer in the C language.

When treating a pointer as an array, the value of the pointer isfrozen at the time this
occurs. Subsequent display of dereferenced items uses the val ue of the pointer when
it was frozen. Thisisindicated by red text for the value of the pointer.

Indirect Pointer

This option is only shown for variables which are pointers. It instructs NightProbe
to indirect the pointer value and show the value of what the pointer points to.

When apointer isindirected, the value of the pointer is frozen at the time of indirec-
tion. All subsequent values associated with the indirection use the frozen pointer
value. A frozen pointer value isindicated in red text in its corresponding value
field.

Refreeze Pointer

This option is only shown for pointers which have been indirected or treated as
arrays. When selected, the pointer value is refreshed and re-frozen, thus all indi-
rected items may change value, shape, or size.

The current value of non-composite variables is shown in this column.
The format of the value can be controlled using the context-menu of the variable's label.

To change the value of avariable, click the cell containing its value.
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Arrays

6-8

When clicked, the cell becomes frozen and auto-refresh of the Browse page is paused.

You can type a new vaue into the cell. Hitting the Enter key commits the new value to
thevariable.

The value should be expressed in the native format for the variable.
For character variables, character values should be entered with surrounding single-quote
marks. If aninteger value is entered without single-quote marks, the character variable

will then be given that integer value.

For enumerated variables, you can enter either an integer or a valid enumeration constant
identifier.

Array variables are composite variables. Expanding an array variable in the tree makes
the individual array components visible. By default, a single array subscript is shown
along with an array extension icon.

[m] wictor[d] 1]

Figure 6-5. Array Variable With Extension Icon

If the extension icon is clicked (the downward pointing arrow), another subscript is added
to the list of components, unless the bounds of the array prevent the extension. In this
case, the Show Subscripts dialog islaunched.

El Show Subscripts »

—wictor

Index Constraints: 0.9

Lower Bound |0 3:
oper s [T 2

[%] Prevent boundary violations

oK H Cancel H Help

Figure 6-6. Show Subscripts dialog

The dialog indicates the declared index constraints of the array. It allows you to set the
lower and upper bounds of the list of array components to be shown.

If you wish to show components past either end of the declared bounds, you can clear the
Prevent boundary violations checkbox.
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When Prevent boundary violations isnot in effect, clicking the array extension icon
will add another component to the array even if doing so would exceed the declared
bounds of the array.

The Show Subscripts dialog is aso available from the Show Subscripts... option
of the variable's context menu for array variables (not shown in figure above).

Refresh Area

The refresh area consists of the following items as described below.

Refresh Button

Pressing the Refresh button causes the value of al variables currently viewable in
the tree to be refreshed with their current value.

Automatic Refresh Checkbox

If this box is checked, the values of all variables currently visible in the tree will be
refreshed with their current value at the rate defined by the Refresh Rate spinbox.

Refresh Rate Spinbox

This spinbox defines the rate at which automatic refreshes will occur. It isonly
enabled if the Automatic Refresh checkbox is checked.

Moving the focusin or out of the Browse page a so causes arefresh to occur.

Artificial Variables

Artificial variables are a means of creating a view into your resource to be able to view
values within it and modify the resource as well.

Typically, program resources already have variable definitions which are of interest so you
don’t add artificial variables to them. However, they can still be useful if you don’t have
symbolic information in your program file or you want to look at memory which isn’t
associated specifically with avariable.

The Artificial Variable Definition dialog is launched from the Add Variable...
option of the Program Item context menu. It is also automatically launched when a
non-program resource has been added (because such resources don’t have any variables
within them until you add an artificia variable).
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!j Artificial Variable Definition x

Variable Name || I [ ] Define as Array
Base Address [ l Lower Bound :@

Base Offsat [Uxﬂ l Upper Bound :@
| Type Description |
- Source Files

- [m] char signed char, bit_size=8

- [m] byte signed integer, bit_size=8

unsigned byte unsigned integer, bit_size=8

- [m] short signed integer, bit_size=16

E| unsigned short unsigned integer, bit_size=16

- [m] int signed integer, bit_size=32

E| unsigned int unsigned integer, bit_size=32

E| long leng signed integer, bit_size=64

E| unsigned long long  unsigned integer, bit_size=04

- [m] float float, bit_size=32

- [m] double float, bit_size=64

DK l [ Cancel ] [ Help

Figure 6-7. Artificial Variable Definition Dialog

The dialog consists of two areas which define the name and address/offset of the variable
and the type of the variable.

Variable Name

Thisfield isrequired. You must specify aname for the artificial variable.

Base Address

For program resources, this field is required. It should contain the base address of
the variable which can be any valid address in the program.

Base Offset

This field is required for non-program resources. It defines the offset within the
resource where the variable will be located.
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Define As Array

Setting this checkbox defines the variable as an array. The Lower Bound and Upper
Bound spinboxes define the bounds of the array. The type as selected in the type
tree defines the type of a single component of the array.

Lower Bound

When the variable is defined as an array, this spinbox contains the lower bound of
the array. Normally thiswould be left as zero. Whatever value is chosen hereisthe
first index value of the array and will correspond to the location defined as the Base
Offset or Base Address.

For example, if the base offset is 0x1000 and the lower bound is set to 5, the address
of variable[5] is 0x1000.

Upper Bound

When the variable is defined as an array, this spinbox contains the highest bound of
the array.

Type Tree
The type tree allows you to select the type for the variable.

The basic atomic types as shown in the figure above will always be available in the
typetree.

Additionally, if asymbol file was associated with the resource, then any type associ-
ated with an eligible variable in that program file can be used as the type for this
artificial variable.

Consider the following excerpt from atype tree:

| Type | Description

E} Source Files
LB (2 Urdmc
struct rcim  record, bit_size=96

> E| hi_ticks unsigned integer, bit_size=32, bit_offset=0
- E| hole unsigned integer, bit_size=32, bit_offset=32
E| lo_ticks unsigned integer, bit_size=32, bit_coffset=064
E| unsigned... unsigned integer, bit_size=32

[z] rcim record, bit_size=96
- [w] int signed integer, bit_size=32
- "init.c"
- [m] char signed char, bit_size=5
- [m] byte signed integer, bit_size=8

Figure 6-8. Type Tree with Symbol File
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As shown above, in addition to the basic atomic types, types from the symbol file
associated with the resource are included as well.

In the figure above, we have selected a structure type as the type for our artificial
variable.
NOTE

Dueto compiler limitations, types defined in programs may not be

available in the type tree unless a variable is present in the pro-
gram of that type.



7
Panels

NightProbe provides flexibility in configuring the graphical user interface to suit your needs through the
use of resizable and movable panels.

Consider the following page which contains a List view and a Graph view each in their own panel:

= NightProbe —Ox

\e Target Programs View Record Tools  Help
PAE® «$»@ EEHEB O~ a

Configuration Browse ist §

Select |

tems

Columns.

ist
Mode | View Live Samples -

cosine

'I

-9.519297599915266E-01
-8.039828303359371E01

-9 34593827 7802859 E-01
-B871085537240205E-01

9.146962431763993E01
-9.48390757 1997369E-01

-8.922915439840908E-01
-9.863204720734302E-01

-B.674411398227979E-01
-9.99963 7444579061 E01

-8.402131438079572E01
-9.639846322739806E-01

-B.106821858580049E-01
-9.5365347 72454514E-01

-7 7E9292081393038E-01
-8.94B402481998683E-01

-7 450412432096655E01
-8.139931195848509E-01

v«

Sample # 182

Mode: | View Live Samples - Select ltems.

Values
o
L

| lmi

@ sine

< cosine

|
m
il

Sample # 179

Automatic Refresh [%] [1.005 ]%]

I

Clear ]

[ Refresh

T
100 150
Most Recent Samples

Automatic Refresh (3] E] E] E E] @

A

Figure 7-1. Viewing Page with List and Graph Panels

Panels are moved by left-clicking the title bar, dragging them to a new location, and then releasing the
mouse button. Depending on the location of the panel when the mouse button is released, the panel will
either remain detached or will be inserted into the page again.
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B

File Target Programs View Record Teols Help

PRAED %0 EELHS O

To detach the panel from the page without inserting it, click the left-most control box in the upper right-
hand corner of the panel.

NightProbe -0x

List

Columns... Mode | View Live Samples - Select ltems...

-
-
= 9.863182849213420E01

sine -9.9422067 75001375E01 Sample # 282
cosine

Graph

9.999636313903533E01

Maode: | View Live Samples - Select ltems...

-B.897122665409466E-01
9 889865960750568E-01

+ sine

o cosine

-9.123854295707058E-01
9.536574605599381E01

-9.325578117808162E01 1
8.943461707238989E01

950174122167 1883E-01
B 1400082 64864739 E-01

9.651860757290984E01

FA3NZ1MNTFFI273E01 since last sample

-9.775525258147957E01
5946642453535 78E-01

-9 8723957 69014239E-01
4.615737923007912E01

- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 50 100 150 200 250 300
Most Recent Samples

3.171178305846042E-01

Sample # 286

| ) e (51 (4] (3] () (5] () (2

Figure 7-2. Panel Detaches from Page

The Graph panel detaches from the page and becomes free floating. If moved outside the boundaries
of the main window and released, the panel will remain detached from the main window. However, even
in detached mode, if the main window isiconified, the detached panel will beiconified with it.
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Toinsert a panel into the page at a new location, drag the panel using the left mouse button on itstitle
bar and move it until it approaches a boundary of the page. NightProbe will respond by creating space

indicating where the panel will be inserted.

NightProbe -Ox
File  Target Programs View Record Tools Help
PA3aEF® « Sl ELHEHB O
Configuration Browse List
Gragh 53]
Mode: | View Live Samples - Select ltems...
4 sine
< cosine
g
s

Columns... Mode | View Live Samples

sine
cosine

e [2]
sine = -5.47022140967 6043E0
cosine = -1.648561046277579E

-5.024611261224546E-
-8.5325144787 5585 1E-

-4.565229025822717E
1.480011741403115E0

= -4093333836119926E
= 3.008905838079935E0

o 50 100

150 200 250 300

Most Recent Samples

Sample # 307

Automatic Refresh [%] a

350

Sample # 310

Automatic Refresh 3¢ a

Figure 7-3. Panel Movement in Progress

Thefigure above shows space being created abovetheList panel asthe Graph panel isdragged towards
the upper horizontal boundary of the page.
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At this point, rel easing the mouse button will cause the Graph panel to beinserted into the page,

consuming the recently created space.

F_‘ NightProbe -0 X

File Target Programs Miew Record Tools Help

PAED #«F>E ZEHEB O~

Configuration

Graph

Maode: | View Live Samples - Select ltems.

J|||“|||i i & A& ,1||“|||| 1k

Values

= sine

& cosine

100 50

150 200 2 300

Most Recent Samples

Sample # 325

Automatic Refresh (] E E] E] E @

List

Columns. Mode | View Live Samples - Select ltems...

350

| Name = Value

sine = 4041359647839041E01
cosine = 3.171229138094276E01

sine = 4.514537139001663E01
cosine + 1.648587218959383E01

sine 5= 4975340618566884E-01
cosing + B.535167958101247E03

sine = 5.422507058360454E-01
cosine = -1479985497871588E-01

Sample # 329

Figure 7-4. Graph Panel on Top of List Panel

IMPORTANT

7-4

When attempting to move panels inside of a page, if an empty
space does not appear where you desire it, try increasing the size
of the main window, decreasing the size of the undocked panel,
and moving an alternative edge of the undocked panel near where
you want to placeit.
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By default, NightProbe adds panels to the right-hand side of the page when a new view is created using

the View menu.

In the following figure, aTable panel has been added to the right-hand side of the Graph and List

panels.

B NightProbe —Ox

File Target Programs View Record Tools Help

Sample # 360

s (5578 (4] (0] (4] (%] (2] (2]

B922951379154416E-01

B.674451005879934E-01

9 863165350746592E-01

9 999 635408095693E-01

P33 « Sl ELHEHSB O
Configuration Browse List
Graph Table
Mode: | View Live Samples - | | Select tems... Mode: | View Live Samples - | | Select fems..
i ‘ - -
& sine Sample Vl sine | cosine |
1 9.999959502250392E01 8.537821437380546E03
05 & cosine
B \ 2 0 .9B87744391722430E01  1.479959254329640E-01
2 1] 3 99458153614292241E-01 3 0083552 75923056601
]
= 4 9881295685345565E-01 4 463663419705859E-01
05 5 9.787353857508301E01 5.808561541337323E01
6 9.666585618367655E01  7.010433841430058E-01
-1
rFrorrT T T T T T T T O T T T T T T T 7 9.519321984711745E01  8.039686285061294E01
0 50 100 150 200 250 300 350 400
Most Recent Samples 8 9.345966595243134E01  8B70975303901165E01
a 9.146994E604232058E01  9.483831837923442E01

Automatic Refresh [3€] a

Ligt 12 8.402174605508337E01  9.889881663905672E01
= 13 B.106868467400802E01  9.536606632900549E01
Columns... Mode | View Live Samples w | | Selectltems...
14 7.789342003986476E01  8.948509086297051E01
Name | =| Value 2 15 7.450465531562550E01  8.140009919046008E-01
sine + B 10EBEB467466902E01
cosine = 9.536606632906549E01
sine 8.1068684674606902E-01
cosine = B8948509086297051E01
sine = 7.789342003986476E01
cosine 8.948509086297051E01
sine = 7.450465531562550E01 =
cosine + B8.140069919046008E-01 =
Sample # 363 Sample # 15

4

Figure 7-5. Table View added to Page

Panels can be resized by left-clicking on the separator between the panels and dragging it to the desired

Size.

Another feature of the graphical user interface is the use of tabbed panels. Tabbed panels allow you to
maximize your GUI real estate by placing two or more panels in the same location by stacking them on
top of each other. Y ou can then raise a panel to the top by clicking on itstab.
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To create atabbed panel, move a panel to the lower horizontal edge of another panel until atab appears

at the bottom of the panel still connected to the page.

B NightProbe —Ox

File Target Programs Wiew Record Tools Help

FPARD « S0

Automatic Refresh 3]

List

Configuration | Browse List
T8 Table
Mot [view e Samps_ | ot Vi e Sampes__| -
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-
cosine ¥ -7010414318260834E.01 12 8402174605508337E01 9 BE98R1 668905 672601
13 5.106868467406002E01  9.536606632906549E. ..
sine &= 2.106857496094004E01
—— e ———— 14 7.789342003986476E01  8.948509086297051E01
=] 15 7.450465531562550E01 81400699 19046008E01
Mode: | View Live Samples w | | Select ltems. 16 7 091167885482276E01  7.1311955529477438.
] 17 6.712433873955604E01 5.946727781278225...
& sine
18 6315301576829990E-01  4.615832082430596E-01
05 & cosine 19 5900859510283019E01  3.171279470253189E
2 20 5470243623208700E01  1.6486395 64288165601
3 o
s 21 5.024634204098081E01  8.540474916611725E. ..
05 2 4.565252635062418E01  -1.479933010777271...
3 4.093358047014619E.01  -3.008829963812837E. ..
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) 32 -4949230731455999E-02  -9.889885597020350
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1 10| =
34 -1.536214600154930E-01 -B.948520930904039E...
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A

Figure 7-6.

Panel in Motion Creating Tab

In the figure above, the Graph panel isbeing dragged from its original position on top of
the List panel towards the bottom of the List panel. A tab appearson the List panel indi-
cating that if the mouse button is released, the Graph and List panels will be tabbed and
therefore consume the same area of the page.



Panels

NightProbe —Ox
File  Target Programs Wiew Record Tools Help
PAE3® « S0 [
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Graph Table
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IMPORTANT

To move a panel above another panel, move the desired panel to
the top boundary of the other panel. If you move a panel to the
bottom boundary of another panel, it will become a tabbed panel
instead.

The orientation and size of panels within pagesis saved as part of a NightProbe session.
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List Panel

8
List View

The List view provides a scrollable list of variable values in a moveable and resizeable
panel.

The List view allows you to view live samples as well as previously recorded samples
from playback files.

It presents each sample as a section in a scrollablelist. Within each sample, each variable
islisted in its own row.

2 NightProbe - 0O0x
File Target Programs View Record Tools Help

PAED® S E

[ Configuration | Browse | List |

List
Mode [View Live Samples |vl Select ltems. ..
I Name | =| Value 'L]

sine -3.059842009166735E01

value 3.773363749003878E+03

Animal

Animal.increment 1 ]
Animal value 72066

cosine -5.95403822 6991500601

critter varmit

sine = -4.038228282607012E01

value = 3.77348B4B6B670545E+03

Animal

Animal.incrament 1

Animal.value = 72088

cosine = -3.180966745595704E-01 —
critter = weasel E
Sample # 3

Figure 8-1. List View
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The List view consists of three areas:

* the“Selection Ared” on page 8-2
¢ the“Scrollable List Area’ on page 8-5
* the“Refresh Control Area’ on page 8-10

Selection Area

The selection area consists of three controls.

Columns

Clicking onthe Columns... button presents the following menu:

Show PID
Show Address
¥| Show State

Checking or unchecking each item controls whether that column is shown in thelist.

View Selection

This option list controls which samples are being viewed.

View Live Samples

In this mode, the value of all variables selected for display in the List view are
retrieved whenever you pressthe Refresh button at the bottom of the page or
whenever an automatic refresh occurs. See “Refresh Control Area’ on page

8-10.
View Playback Samples

In this mode, the entire contents of the current playback file are loaded into
the scrollable list area. Thus al samples recorded to that file are available for
viewing in the list. This modeis not available if no playback file has been

selected.

Item Selection
By default, when aList view is added, no variables are selected for display.

Pressing the Select... button launches the Item Selection dialog as shown in the
next section.
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Item Selection Dialog

This dialog controls which variables will be shown in aview.

— Item Selection for List View
Default for Marked ltems: Default for Recorded lems:

Show lEI Il'hrhedl Rs:nrdedl Shown | ltem -]
l/ sine
l/ 4] value
l/ 4] Animal
l/ 4] Animal.increment i
l/ 4] Animal.value
o Ly cosine @

[ oK ] ’ Browse... ] [ Cancel ] [ Help ]

Figure 8-2. Item Selection Dialog

This dialog is populated with all variables whose Mark or Record attributes have been
set.

For convenience, you can pressthe Browse... button to launch a detached Browse page
which will allow you to set the Mark and Record attributes using each variable's context
menu.
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ﬂ nprobe »
— Live Browser
Filter :] ’ Filter ] [ Clear l [ Apply To Variables || [ View Al v
Hem | Value ;]
- -ﬁ-ga.out { pid=20640
e
- fx) eleciricity
[E] Foo
L. [&] sine 8.10952432467842 1E-01 B
. [=] value 3.907195483004080E+03
- [m] value2 1.172158644900 709 E-+04
[mz] Animal
‘.. [@] cosine 8.540693686268634E-01 @
i [m] booler 0x00

-

oK H Help ]

Figure 8-3. Detached Browse Page

NOTE

Double-clicking avariablein the Browse page setsits Mark and
Record attributes.

Once items are visible in the Item Selection Dialog, you can use the controls at the top of
the dialog to set the default “ show” setting for Marked or Recorded variables.

—Item Selection for List View

Default for Marked Items: Default for Recorded ltems: | Show |+
Shuw|Hid=|nhr|md|n=ord=d|5hmn| ltem B
I/ 54 sine
li’" I/ value
I/ 54 Animal
I/ (54 Animal.increment T
v ) Animalvalue
- — g

[ oK H Browse H Cancel H Help l

Figure 8-4. Hiding Items in the Item Selection dialog
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You can override the default “ show” settings for individual items by clicking in the Show
or Hide columnsin the rows associated with specific variables.

The Shown column displays an icon if that variable’s effective “show” setting is
Shown.

The dialog is designed such that the first timeit is launched, al Marked and Recorded
items are set to be shown. Thus pressing the Enter key or the OK button immediately
after launching the dialog will cause all such itemsto be included in the view.

Scrollable List Area

Each sample contains values of all variables which have been selected for viewing. The
sample number is shown in the dark blue row.

By default, three columns are shown, but additional columns are available, as controlled
by the Column menu described above. The Name of the variable and the Value of the
variable are always shown.

The columns available for display include:

Name

This column is always displayed. It shows the simple name of the variable. For
additional information on the variable, including its expanded name (if any), move
the mouse over the name of avariable and let it hover there. A tooltip will appear
with additional information:

Simple Mame: value
Full Mame: Animal value
Address: 0x08049c24

Bit Size: 32

Bit Offset: 0

Kind: integer

Decl: int

Figure 8-5. Tooltip for Variable Name

PID

If this column is shown, the process ID of the program associated with the variable
isshown. If the variableis associated with a non-program resource, the resource 1D
is shown. Resource IDs are internal numbers used within NightProbe for identify-
ing resources.

Address

If this column is shown, the base address of the variable is shown in hexadecimal.
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State

If this column is shown, an icon will appear in the column if the value of the vari-
able has changed since the last sample.

Value

The value of the variable is shown in this column. By default, NightProbe picks an
appropriate format for the variable. However, you can specify a particular format
for the variable using the Format option of the variable's context menu as described
in Formnat in the Browse page.

Variable Context Menu

Each variable’'s context menu islaunched by right-clicking anywhere in arow correspond-
ing to that variable.

Resize Columns
Refresh

Clear Values

Find... Ctrl+F
Find Again Ctrl+G

Figure 8-6. List View Variable Context Menu

Resize Columns
This option is not specific to asingle variable, it operates on the entire list.

Selecting this option causes the columns to be resized to their optimal width so they
can contain the entire contents of all cellsin that column. The last column may not
resize appropriately if insufficient horizontal space is available. In such a case,
increase the horizontal size of the panel, and page, if required.

Refresh
This option is not specific to asingle variable, it operates on the entire list.

Selecting this option causes a new sample to be taken. This option is not available
when viewing playback samples.

Clear Values
This option is not specific to asingle variable, it operates on the entire list.

Selecting this option removes al samples from the list. This option is not available
when viewing playback samples.
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Find...

This option launches the Find dialog which allows you to search for values associ-
ated with thisvariablein the list. See* Searching for Values’ on page 8-9.

When searching, automatic refresh is turned off.
This option is disabled for composite objects and rows that are not associated with
variables.

Find Again

This option executes the last search associated with this variable or launches the
Find dialog if no such search was defined.

Variable search criteria are not saved across NightProbe sessions.

This option is disabled for composite objects and rows that are not associated with
variables.
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Modifying a Variable

You can modify the value of avariable by double-clicking its value cell from any sample
in the list. When you double-click the cell, automatic refresh becomes temporarily dis-
abled and the cell becomes an editable field:

-‘_‘1 NightProbe = 0O X
File Target Programs View Record Tools Help

FRAE D = S0

[ Configuration | Browse | List |

HE®B O

Lis

Meode [‘u"iewLive Samples |v] Select ltems...
| Mame El Value B

sine -3.059842009166735E01
value 3.773363749003878E+03
Animal

Animal.increment 1 ]
Animal.value 72066

cosine -5.954938226991500E-01
critter warmit

sine = 4038228282607012E01
value = 3.7734068468670545E+03
Animal

Animal.increment q

Animal value = 72088

cosine = -3.180966745595704E01
critter = weasel

Sample# 3

Automatic Refresh [ :@ Clear

I[TIT]

Figure 8-7. Modifying a Variable in a List View

You can then type in a new value for the variable using a format suitable for the variable.
For variables of enumerated types, you can type in an enumeration identifier or its under-
lying integer value. Similarly, for character variables, you can type in a character sur-
rounded in single quotes or provide an integer value.

To commit the new value to the variable, press the Enter key. To cancel modifying the
variable (before pressing the Enter key), pressthe Esc key.

If automatic refresh had previously been selected, it is automatically resumed.



Searching for Values

|
(=]

—cosine

List View

Find x

Search Mode: | By Value |

Search For: [ ]

[ ] Backwards

oK H Cancel ]

Figure 8-8. Find Dialog

The Find dialog allows you to search for values associated with a variable or for text
associated with the displayed value of avariable.

It islaunched from a variable's context menu.

Search Mode

This option list defines how the search will be executed.

By Value

This option indicates that the search will be done by value; the text you type
into the Search For is converted to the appropriate type.

For example, this option allows you to search for a value exceeding a threash-
old you specify.

This option does not allow you to search for a portion of the text associated
with adisplayed value.

By Text

This option allows you to search for characters matching a portion of the text
associated with a displayed value, or the entirety of that text.

For example, searching for 42 would match any displayed values for the vari-
able that contained the text with 42, thus 0.0427 would match as would 942.

This option does not allow you search for avalue exceeding a threashold.
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Match Criteria

Less Than

This option is only available when the Search Mode isBy Value. Any
values of the variable that are less than the specified value will match.

Equal

In By Value Search Mode, any values of the variable that are eugal to the
specified value will match. This Match Criteriais not recommended for float-
ing point variablesin By Value Mode.

In By Text Search Mode, any text of any displayed value of the variable
that contains the characters specified will match.

Greater Than

This option is only available when the Search Mode isBy Value. Any
values of the variable that are greater than the specified value will match.

Search For
Enter the value or text characters of interest.

In By Value Search Mode, you must enter text that corresponds to the type of
the variable involved in the search.

Backwards

When checked, the search starts at the specified row and moves backwards, with the
selected row being part of the sarch.

Wrap Search

When checked, the search will continue when the end or beginning of the list is
encountered, respective of the Backwards checkbox.

Refresh Control Area

This area controls how samples are added to the list.

These controls are disabled when viewing playback samples.

Refresh

Pressing the Refresh button causes a new sample to be taken and added to the List.
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Automatic Refresh

Checking this checkbox causes samples to be automatically taken at the rate speci-
fied in the associated spinbox.

If checked, automatic refresh is temporarily paused when modifying a variable
through the List view. See“Modifying a Variable” on page 8-8.

If checked, automatic refresh is turned off when searching. You must manually
recheck the checkbox to restart it.

Automatic refresh is not recommended when scrolling the list, but it is not automat-
ically paused.

Clear

Pressing the Clear button removes all samples from the list.
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9
Table View

The Table view provides a scrollable table of variable values in a moveable and resize-
able panel.

Table Panel

The Table view alows you to view live samples as well as previously recorded samples
from playback files.

It presents each variable as a column in a scrollable table. Each row represents a sample
containing each variable's value in its appropriate column.

[ 2 NightProbe -0 X
File  Target Programs View Record Tools Help

FPAED ¢« SiE

| Configuration | Browss | List}

HEB @

Table
Mode: [View Live Samples | - l
Sample W sine | value | cosine Il
1 5.E49991031543804E01 4.072128058004328E+03  -2.9918701224756387E01
2 G.260435844029569E01 4072181317837601E+03 4447 723099791797E01
3 7 A0B387E7E099398E01 4.072338397337061E+03 8.029085122273225E01
4 7 40B387B78099398E01 4.072338397337661E+03 B8.029085122273225E01
5 ?-?49?55318334393E1Value remained unchanged since last sample FU?3E—0‘I
5} 7.749766318334393E01 4.072390757170995E... B8862742549725073E401 L
7 7.749766318334393E01 4.072300757170995E. .. 8862742549725073E01
g 7.749706318334393E01 4.072380757170995E... B8802742549725073E01
9 5.069903223646183E01  4.072443117004328E+03 9 478170209 748337E01 @
Sample # 10
Automatic Refresh [ :@

Figure 9-1. Table View

The Table view consists of three areas:

¢ the“Selection Ared’ on page 9-2
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¢ the“Scrollable Table Area” on page 9-2
* the“Refresh Control Area’ on page 9-5

Selection Area

The selection area consists of two controls.

View Selection

This option list controls which samples are being viewed.

View Live Samples

In this mode, the value of all variables selected for display in the Table view
are retrieved whenever you press the Refresh button at the bottom of the
page or whenever an automatic refresh occurs. See “Refresh Control Area”
on page 9-5.

View Playback Samples

In this mode, the entire contents of the current playback file are loaded into
the scrollable table area. Thus all samples recorded to that file are available
for viewing in the table. This mode is not available if no playback file has
been selected.

Item Selection
By default, when aTable view is added, no variables are selected for display.
Pressing the Select... diaog allows you to select which variables will be shown.

See “Selection Area” on page 8-2 for more information.

Scrollable Table Area

Each sample contains values of al variables which have been selected for viewing. The
sample number is shown in the Sample column in the table.

The table can be sorted using any column as the sort key. Clicking on the column header
of interest selects that column as the sort key. Subsequent clicks on the same column
header reverses the sort order. Thus seeing the maximum or minimum value of avariable
at al timesis assimple as clicking on avariable's column.
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If you place the cursor on a column header for avariable and let it hover, atooltip will
appear with additional information about the variable:

Simple Mame: value
Full Mame: Animal value
Address: 0x08049c24

Bit Size: 32

Bit Offset: 0

Kind: integer

Decl: int

Variable Context Menu

Each variable's context menu is launched by right-clicking anywhere in a column corre-
sponding to that variable.

Resize Columns
Refresh

Clear Values

Find... Ctrl+F
Find Again Ctrl+G

Figure 9-2. Table View Variable Context Menu

Resize Columns
This option is not specific to asingle variable, it operates on the entire table.

Selecting this option causes the columns to be resized to their optimal width so they
can contain the entire contents of all cellsin that column. The last column may not
resize appropriately if insufficient horizontal space is available. In such a case,
increase the horizontal size of the panel, and page, if required.

Refresh
This option is not specific to asingle variable, it operates on the entire table.

Selecting this option causes a new sample to be taken. This option is not available
when viewing playback samples.

Clear Values
This option is not specific to asingle variable, it operates on the entire table.

Selecting this option removes all samples from the table. This option is not avail-
able when viewing playback samples.
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Find...

This option launches the Find dialog which allows you to search for values associ-
ated with thisvariablein the list. See* Searching for Values’ on page 8-9.

When searching, automatic refresh is turned off.

This option is disabled for composite objects.

Find Again

This option executes the last search associated with this variable or launches the
Find dialog if no such search was defined.

Variable search criteria are not saved across NightProbe sessions.

This option is disabled for composite objects.

Modifying a Variable

You can modify the value of avariable by double-clicking its value cell from any sample
in the table. When you double-click the cell, automatic refresh becomes temporarily dis-
abled and the cell becomes an editable field:

NightProbe — 0O X
File Target Programs View Record Tools Help

PRAE 3 =« $mE

| Configuration | Browse | Table l

EE @ » B

Table

Mode: [View Live Samples |v] Select ltems. ..
| Sample Vl sine | value cosine B

4 -1.564317130739395E01 3 298669500000000E+00  B.104047 72485529401

42 -2.079089221742714E01  3.351029333333334E+00 -7.087771187216005E01

43 -2 BEB1E2683320622E01  3.403389166G66667E+00  -5.896070494208178E01

+ -3.090142 182883809 E01 3.455749000000001E+00  4.560967061500178E01

45 -3.58365183181294E01 3 508108333333334E+00 3112657 6720830 66E01

46 < 067338956757396E01 3 5604686666666E8E+00  -1.587704449681187E01

47 4539877807 167431ED1 [3.14159| -2.3065674034193094E03

48 -4999973189087377E01 3 665188333333335E+00 1.540073475474740E01 .

-
Sample # 48
i [~ ]

Figure 9-3. Modifying a Variable in a Table View
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You can then type in a new value for the variable using a format suitable for the variable.
For variables of enumerated types, you can type in an enumeration identifier or its under-
lying integer value. Similarly, for character variables, you can type in a character sur-
rounded in single quotes or provide an integer value.

To commit the new value to the variable, press the Enter key. To cancel modifying the
variable (before pressing the Enter key), pressthe Esc key.

If automatic refresh had previously been selected, it is automatically resumed.

Refresh Control Area

This area controls how samples are added to the table.

These controls are disabled when viewing playback samples.

Refresh

Pressing the Refresh button causes a new sample to be taken and added to the
Table.

Automatic Refresh

Checking this checkbox causes samples to be automatically taken at the rate speci-
fied in the associated spinbox.

If checked, automatic refresh is temporarily paused when modifying a variable
through the Table view. See“Modifying a Variable” on page 9-4.

If checked, automatic refresh is turned off when searching. You must manually
recheck the checkbox to restart it.

Automatic refresh is not recommended when scrolling the table, but it is not auto-
matically paused.

Clear

Pressing the Clear button removes all samples from the table.
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Spreadsheet View

The Spreadheet view provides a snapshot of selected variable in amoveable and resize-
able panel.

Spreadsheet Panel

The Spreadsheet view allows you to view live samples as well as samples being cur-
rently recorded. UnliketheList, Table, and Graph views, the spreadsheet only provides
asingle set of values at any given time -- no history is available with this view.

Variable names and their values may be placed anywhere on agrid.

B NightProbe - 0O X
File  Target Programs View Record Tools Help
AL «F0 EHESB O
| Configuration | Browse | Spreadsheet l
Spreadshest
Mode: [View Live Samples |v]
| 1 | 2 4 | 5 5 -
1 |sine -0 883099 6749 64265 E-0 1 DataSet
2 |cosine -5 967831672159101E01 I increment [
3 Iwm 144400
4 Ierl'tter varmit
5
6
: 3
L (1)
Automatic Update [ :@

4

Figure 10-1. Spreadsheet View

You can control the formatting of the cells by controlling their font, foreground color,
background color, and other attributes.
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The Spreadsheet view consists of three areas:

* the“Selection Ared’ on page 10-2
¢ the " Scrollable Spreadsheet Area” on page 10-2
* the“Refresh Control Area’ on page 10-7

Selection Area
The selection area consists of two controls.

View Selection

This option list controls which samples are being viewed.

View Live Samples

In this mode, the value of all variables selected for display in the Spread-
sheet view are retrieved whenever you press the Refresh button at the bot-
tom of the page or whenever an automatic refresh occurs. See “Refresh Con-
trol Area’ on page 10-7.

View Recorded Samples

In this mode, the value of all varaibles selected for display in the Spread-
sheet view are retrieved from the last recorded sample whenever you press
the Refresh button at the bottom of the page or whenever an automatic
refresh occurs. See “Refresh Control Area” on page 10-7.

Item Selection

By default, when a Spreadsheet view is added, no variables are selected for dis-
play.

Pressing the Select... button alows you to select which variables will be shown.

Seetheltem Selection dialogin “Selection Area’ on page 8-2 for more informa-
tion.

Scrollable Spreadsheet Area

Once variables have been inserted into the grid, you can move the variable names or their
value cells anywhere in the grid. To move cells, select a single cell or multiple cells and
drag the selection to a new location and then rel ease the mouse button.

Cell attributes are controlled using a context menu.
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Context Menu

A context menu is launched when you right-click in a cell.

Select ltems...

Font...

Horizontal Alignment...
“ertical Alignment...
Background...
Foreground...

Show Grid

Show Column Headers
Show Row Headers
Insart Row

Insart Column

Insart Rows...

Insart Columns...
Delete Rows

Delete Columns
Select All

Clear Spread Sheet

Figure 10-2. Spreadsheet View Cell Context Menu

Select ltems...

Soreadshest View

You can change the attributes of several cells at once by selected all of the cells of interest
and then right-clicking.

This option launches the Item Selection dialog which allows you to select which

variables will be shown.

Seetheltem Selection dialogin “Selection Ared’ on page 8-2 for more informa:

tion.
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Font...

This item launches a font selection dialog which allows you to select afont for the
text in the selected cells.

B Select Font X
Font Font style
| horndale AM J [Bold Italic
Symbal n Mormal
Thorndale AMT Halic
URW Bookman L Baold
URW Chancery L Eeld Halic 18
URW Gothic L 20
URW Palladio L 22
Utah MT " 24
Utopia 26 @
hd I8
~— Effects. —Sample
[ Strikeout
[] Underline AaBbYZz
Writing System
Ay -l
’ oK ] [ Cance!
y

Figure 10-3. Font Selection dialog

Horizontal Alignment
Vertical Alignment

These options allow you to select the alignment of text in the selected cells.

] Select vertical alignment ¥ |l Bl Select horizontal alignment

Alignment Alignment

R =) || (et -]

Figure 10-4. Text Alighment Selection dialogs
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Background
Foreground

These options launch a color selection dialog which allows you to define the color
for the background of the cell or the text displayed in the cell.

R Select color

b

Hue: [130]—] Red: [54 :
Sat: [150H Green: [131 H
val: [13112] Blue: [67 |2

l oK H Cancel l [ £dd to Custom Calors l

Basic colors

Custom colors

I
I O o o O

[ Define Custom Colars == ]

Figure 10-5. Cell Color Selection dialog

Show Grid
Show Column Headers
Show Row Headers

These checkboxes control whether the respective items are shown in the spread-
sheet.

Insert Row
Insert Column
Insert Rows...
Insert Columns...

These optionsinsert single rows or columns, respectively, above or to the left of the
selected cell.

The plural options first prompt you for the number of rows or columns you wish to
insert. The singular formsinsert a single row or column.

Delete Rows
Delete Columns

These options delete the rows or columns, respectively, corresponding to the
selected cells.
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Select All

This option selects al cellsin the spreadsheet.

Clear SpreadSheet

This option removes the contents of al cells and all formatting in the spreadsheet.

Modifying a Variable

You can modify the value of a variable by double-clicking its value cell. When you dou-
ble-click the cell, automatic refresh becomes temporarily disabled and the cell becomes an
editable field:

NightProbe 0O X
File Target Programs Wiew Record Tools Help

PAEd DB « S0

| Configuration | Browse | Spreadsheetl

HEE o

Spreadsheet
Mode: [View Live Samples | vl
| 2 4 | 5 | 7
3621184557287 484E-01 iyﬂmset E
5 967998132848003E-01 I increment [
B [
I critter varmit

Automatic Update [ :@

4

Figure 10-6. Modifying a Variable in a Spreadsheet View

You can then type in a new value for the variable using a format suitable for the variable.
For variables of enumerated types, you can type in an enumeration identifier or its under-
lying integer value. Similarly, for character variables, you can type in a character sur-
rounded in single quotes or provide an integer value.

To commit the new value to the variable, press the Enter key. To cancel modifying the
variable (before pressing the Enter key), press the Esc key.

If automatic refresh had previously been selected, it is automatically resumed.
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Adding Text to the Spreadsheet

You may type text directly into any cell in the spreadsheet using the procedure described
above in “Modifying a Variable” on page 10-6.

If the cell is not associated with a variable's value, it simply changes the text in the cell
and has no other effect.

Refresh Control Area

This area controls how samples are shown in the spreadsheet.

Refresh
Pressing the Refresh button causes a new sample to be taken when viewing live

values. When viewing variables currently being recorded, it takes the values from
the last recorded sample.

Automatic Refresh

Checking this checkbox causes samples to be automatically taken at the rate speci-
fied in the associated spinbox.

If checked, automatic refresh is temporarily paused when modifying a variable
through the Spreadsheet view. See“Modifying a Variable’ on page 10-6.
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Graph Panel

]

11

Graph View

The Graph view provides lines graphs in a moveable and resizeable panel.

The Graph view allows you to view live samples as well as previously recorded samples

from playback files.

It presents each variable as a separate line graph.

NightProbe — 0O X
File  Target Programs View Record Tools Help
PACD «Fml EHNED O
[Qonfiguration | Browse ] Graph l
Graph
Mode: [ViewLiveSamples |v] Select ltems...
1 ;
—/— + sine
05 ] + cosing
3 o]
= ]
= ]
05
a
L s B s Sy e By S e B S B S B S B S S S p———
o 20 40 60 80 100 120
Most Recent Samples
Sample # 121
wnescreresn 0 (715 (4] (2] (&) (=] (&) (&)

4

Figure 11-1. Graph View

The Graph view consists of three areas:
* the“Selection Area” on page 11-2
* the“Graph Ared’ on page 11-2
* the“Viewing Control Area’ on page 11-5
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Selection Area

The selection area consists of two controls.

View Selection

This option list controls which samples are being viewed.

View Live Samples

In this mode, the value of all variables selected for display inthe Graph view
are retrieved whenever you press the Refresh button at the bottom of the
page or whenever an automatic refresh occurs. See “Viewing Control Area”
on page 11-5.

View Playback Samples

In this mode, the entire contents of the current playback file are loaded into
the scrollable graph area. Thus all samples recorded to that file area available
for viewing in the graph. This mode is not available if no playback file has
been selected.

Item Selection
By default, when a Graph view is added, no variables are selected for display.
Pressing the Select... button alows you to select which variables will be shown.

Seetheltem Selection dialogin “Selection Ared’ on page 8-2 for more informa:
tion.
NOTE
Unlike other views, when invoking the Item Selection dialog
froma Graph view, the default “show” settings are set to “hide”.

Most often, one or very few entities are desired to be displayed on
the same graph.

Graph Area

As each sample occurs, a new data point is added to the graph for each line.



Graph View

Graph Context Menu

The graph’s context menu is launched by right-clicking anywhere in the graph.

Fan Right Right
Pan Left Left
Pan Down Do
Pan Up Up
Zoom In

Zoom Cut

Vertical Zooming

| Horizontal Zooming
Title...
Title Font...
Title Colar...
Clear Graph
Background Color...

Figure 11-2. Graph View Context Menu

Pan Right
Pan Left
Pan Down
Pan Up

These options and their keyboard shortcuts move the viewport in the specified direc-
tion. Thus panning to the left will show you older data and panning up will show
you values of greater magnitude.

Zoom In
Zoom Out
These options change the zoom factor both vertically and horizontally.
Vertical Zooming
Horizontal Zooming
These options allow the mouse wheel to control zooming in the selected directions.
Title

Title Font
Title Color

These options present dialogs that allow you to change attributes of the graph’stitle.
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Clear Graph

This option clears the graph. The curves will begin to be replotted starting with the
next sample.

Background Color

This option launches a color selection dialog that allows you to set the background
color of the graphing area.

Legend Item Context Menu

Each item in the legend has a context menu that is launched when you right-click on the
item in the legend. The menu has a single item which launches the Edit Curve

Attributes dialog.

E Edit Curve Attributes x

—Curve Attributes

“ariable sine

s

Symbol | Ellipse -

Color

[ oK H Cancel H Help

Figure 11-3. Edit Curve Attributes Dialog

Style

This option list allows you to select aline style from the following choices:

No Curve

This option removes the item from the visible graph, although values are still
be plotted internally and the item remains in the Legend. If you subsquently
change the line style, the previously invisible line will appears.

Lines

Thisisthe default style. It creates aline between each point in the graph.

Steps

This option provides a stepped line to be drawn between points.
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Sticks

This option creates a vertical line to be drawn from the 0.0 point to the value
of each item.

Dots

This option prevents lines from being drawn between values, only the item’s
symbol is drawn.

Symbol

This option list allows you to select a symbol for the item.

Color

This option launches a color selection dialog which defines the color of the line and
symbol drawn for each item.

Viewing Control Area

This area controls the how samples are added to the graph and provides zooming and pan-
ning control.

Refresh

Pressing the Refresh button causes a new sample to be taken and added to the
Graph.

Automatic Refresh

Checking this checkbox causes samples to be automatically taken at the rate speci-
fied in the associated spinbox.

Panning Controls

These four buttons provide left, right, up, and down panning of the viewport over
the data, respectively.

Zooming Controls

These two zoom icons provide for zooming in and zooming out, respectively.

Clear

Presing the Clear button clears the graph -- the lines will begin to be replotted start-
ing with the next sample.
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Recording

NightProbe's recording feature provides for capturing the value of specific variables and
saving the values for subsequent analysis. Additionally, it allows you to stream the
recorded data to NightTrace or user applications for live analysis, aternative display, or
subsequent processing.

Selecting Variables for Recording

Variables are selected for recording using the Browse page.

laad NightProbe =13

Eile Target Programs Miew Record Tools Help

FPAaHdD® ¢« S0

~ Live Browser

HESE @

Filter [ ] [ Filter ] [ Clear ] [ApplyToVariables |vl [ViewAII H
htem | Value ‘
- 48 app pid=13060
Ch [1F] data

£ i data[0]

0x08048d94

1166

8.726646259971648E-03
1.018399618538690E+01

1-6.883545756937465E-01

580832
50000000

- [B] pirs[0] 0x00000000

Auto Refresh [ CE
L 4

Figure 12-1. Selecting Variables for Recording from the Browse Page
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In the figure above, three items have been selected for recording, as shown by the red
background in their icons.

Record Attribute

12-2

&4 NightProbe = I=he

Eile Target Programs View Record Tools Help

AR =« SE

Each item hasaRecord attribute. When set, the item is selected for recording. To set an
item's Record attribute, check the Record checkbox in the context menu for the item,
which islaunched by right-clicking on the item in the browse page.

Info...

[] Mark

[%| Record

Format »

Figure 12-2. Scalar Item Context Menu with Record Attribute Set

The configuration page shows all variables that have their Record attribute set under the
Variables item in the Recording tree.

ZHESE @

~MNew Session

Item Description

- [MiTarget System ~~iraptor

=

- 42 pid=13060
- BB Views
Playback
== . Recording Idle

> @ Timer On Demand

&3 Destinations

E| [=] Variables

i [A] rate int

> [=] data[0]value double
‘- [m] data[0].count int

Figure 12-3. List of Recorded Variables Shown in Configuration Page
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Recording Timing Methods

Clock Timing

NightProbe provides the following timing methods that control when samples are
recorded:

* “Clock Timing” on page 12-3

* “Freguency Based Scheduler Timing” on page 12-4
* “Application Trigger Timing” on page 12-5

* “On Demand Timing" on page 12-6

Selection of any of the first three methods causes an appropriate dialog to be launched
which allows you to refine the selection. Selection of On Demand timing requires no
refinement.

Clock timing provides asynchronous data recording. Samples will be recorded based on
the system clock at a user-selectable rate.

The Sampling Rate Dialog allows you to define the rate; it is launched when the
Clock method is selected from aRecord Timing menu, or when you double-click the
description Timer itemin the Recording tree of the Configuration page.

The system clock beginsto count once recording is started.

Sampling Rate Dialog

Sampling Rate: [1.000000000 g Sarands |

Ok [ Reset |[ Cancel |[ Help |

Figure 12-4. Sampling Rate Dialog

Thisdialog allows you to specify the rate by typing a number in the text field or using the
spinbox arrows to increase or decrease the number shown.

The option list to the right of the Sampling Rate field allows you to select the units that
apply to the sampling rate value.
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Frequency Based Scheduler Timing

Frequency Based Scheduler timing provides synchronized recording if you application is
also scheduled on the FBS you choose.

The Frequency Based Scheduler Timing dialog allows you to select an FBS and the period
and cycle at which recording should occur. It is launched when the Frequency Based
Scheduler method is selected from aRecord Timing menu, or when you double-click
the description of the Timer item in the Recording tree of the Configuration page.

Frequency Based Scheduler Timing Dialog

—FBS

Key l . Select...

Staring Cycle [U %]

Period [1 %]

[] Halt on Owverrun

[ 0]} H Reset H Cancel H Help

- J

Figure 12-5. Frequency Based Scheduler Timing Dialog

Key

The Key isarequired field. It identifiesthe FBS of interest. The FBS specified by
the value in the Key field does not have to exist when you close the diaog, but it
must exist when recording is started.

Pressing the Select... button to the right of the Key field launches a standard
NightProbe selection dialog which allows you to choose a key from the list of Fre-
quency Based Scheduler that are currently active on the target system.

Starting Cycle

The Starting Cycle field defaults to zero. This controls the first cycle within a
frame when a sample will be recorded.

Period

The Period field defaultsto one. This field controls the number of period of sam-
pling after the cycle defined in the Starting Cyclefield. A value of one indicates that
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sampling will occur for every cycle in the frame once the Starting Cycle occurs,
inclusive. A value of two implies every other cycle, etc.

Application Trigger Timing

Application Trigger timing provides synchronized recording between user applications
using the NightProbe Trigger API and NightProbe itself.

The NightProbe Trigger APl allows user applications to cause NightProbe to sample the
data by making asimple APl call. See*“NightProbe Trigger API” on page 13-20 for more
information on the API.

The Application Trigger dialog allows you to select the triggering program’s handle,
which is created at runtime by the application through the API. The dialog is launched
when the Application Trigger method is selected from a Record Timing menu, or
when you double-click the description of the Timer item in the Recording tree of the
Configuration page.

Application Trigger Dialog

lad nprobe
~Triggers
Target: raptor
Filter |.* . [ Filter l [ Clear l Apply To
| Name | Owner Al Permissions
emhkgb  jefth PW=rw-rw-
hamster  jeffh PW-TW-rw-
4 I 4 I 3

L

[ oK H Cancel ]

=)

Figure 12-6. Application Trigger Dialog

The dialog is a standard NightProbe selection dialog which displays all active NightTrace
Trigger APl programs on the target system.

You can select an item from the list or type in the name of the trigger handle which will be
created subsequently, aslong as it is created before recording is started.
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On Demand Timing

On Demand timing is indicates that samples will only be taken when the spreadsheet
view is tracking recorded samples and a Refresh operation occurs. See “ Spreadsheet
Panel” on page 10-1for more information.

Recording Destinations

File

NightTrace

12-6

Recording destinations include the following:
* “File" on page 12-6
* “NightTrace” on page 12-6
¢ “Program” on page 12-10

Recording to afile allows you to subsequently replay the data within NightProbe using the
Playback feature, or from user applications using NightProbe's DataStream API, as
described in “NightProbe Datastream API” on page 13-1.

A standard file selection dialog is presented when this recording destination is chosen. It
allows you to browse and select an existing file, or to supply the name of thefile to be cre-
ated when recording starts.

The files displayed in the selection dialog are relative to the host system. However, the
filename selected or specified will be referenced relative to the target system when record-
ing begins.

Recording to NightTrace allows you to store the recorded samples in NightTrace format
for subsequent analysis or for live analysis with NightView as the samples are streamed to
the NightTrace GUI.

NightProbe builds a NightTrace session files customized for the variables that are to be
recorded. It includes event descriptions and formatting associated with the events holding
the variables’ values, as well as a NightTrace user daemon definition which can be used
within the NightTrace GUI to collect the events.

The NightTrace Destination dialog is launched when the To NightTrace... method is
selected from aRecord Destinations menu, or when you double-click the description
of the NightTrace item in the Recording Destinations tree of the Configuration

page.
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NightTrace Destination Dialog

i Record To NightTrace x

 General | Advanced |

~MNightTrace Events

‘Itern b |Log |Evem D Event Name |Graph |Cnlnr| Description
.count Yes 1001 count Na
value Yes 1002 value Mo
rate Yes 1003 rate Na

l Graph All HGraph Nonel

[®] Launch NightTrace the next time recording begins

’ oK H Cancel H Help ]

L =

Figure 12-7. NightTrace Destination Dialog

The dialog allows you to change the attributes associated with the NightTrace events used
to record the data, select specific variables for graphing within NightTrace, and for
advanced users, control the key file, session file, and timing source to be used by Night-
Trace.

General Tab

The General tab displays all items marked for recording. It contains a context
menu which allows you to set or clear the Graph and Log attributesfor al itemsin
the table.

NightProbe uses the information from this tab to create a NightTrace session file
which isautomatically supplied to NightTrace if the Launch NightTrace checkbox is
checked on the tab. Regardless, aNightTrace session file is created and can be used
subsequently with NightTrace. The name of the session file is automatically gener-
ated and can be controlled using the Advanced tab.

Iltem

The Item column simply shows the simple name of the variable or variable
component selected for recording.
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Log

The Log column indicates whether the item will be included in the samples
sent to NightTrace. The default is Yes, which meansit will beincluded. You
can click on acell in this column and select either No or Yes.

Event ID

The Event ID isthe number that identifies a trace event as being associated
with this item within NightTrace. By default, NightProbe assigns unique
numbers to each item, but you can change the number by clicking in the cell
and edit the value shown. If you change the number, NightProbe will not
ensure that it is unique (since it is possible you may want more than one item
to have the same Event ID number, although thisis not recommended, so asto
avoid confusion).

The Event ID value corresponds to the first argument to the
trace event arg cal (and friends) which is made by the NightProbe
server. See trace event (1) or the NightTrace User’'s Guide for more
information.

Event Name

The Event Name is automatically generated by NightProbe based on the
name of the item being recorded. You can change the name by clicking in the
cell and editing the displayed text. You should only choose text which forms
an identifier consisting of letters, numbers, and underscores, with a letter
being the first character.

The value of Event Name is used to symbolically display the Event ID in
NightTrace.

Graph

The Graph column indicates whether NightProbe should include a data
graph for the item in the NightTrace display. You can adjust this setting by
clicking the cell and selecting Yes or No from the option list.

Color

The Color column alows you to select the color of the data graph for items
whose Graph setting is Yes. NightProbe automatically generates a pseudo-
random color for such items. To change the color, click the appropriate cell.
A standard color selection dialog is presented.

Description

The Description column allows you to customize how NightTrace will
describe events associated with item values. By default, NightTrace will show
the name of the event and the arguments which represent the value of the item.
You can override this default description by clicking in the cell and providing
anew description.
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Recording

Descriptions usually take the form of NightTrace format() statements, e.g.
format (“The value of pi is %f”, arg dbl())

Consult the NightTrace User’s Guide for more information on event descrip-
tions.

Graph All / Graph None

These buttons change the Graph settings for all itemsin the table.

Launch NightTrace Checkbox

This checkbox controls whether NightTrace will be automatically launched
when recording is next started. The launch only occurs once, unless this
checkbox is again manually rechecked between recording sessions.

Advanced Tab

The advanced tab affords you control over the choice of the NightTrace key file and
the generation of the NightTrace session file, holding the data defined by the Gen-
eral tab.

[ Record To NightTrace x
General |} Advanced |

NightTrace Files

Key File [.-Tang;'jeﬁ'h.-‘work.l‘lutc-rial.-‘nprc-be-key—l&?E5 l [ Select.. I

Session File [ﬁang;‘jeﬁhﬁmrkﬂutorial;’nprobe-session-l&ﬁ5 l [ Select... I

Timing Source

| o H Cancel H Help I

L -

Figure 12-8. NightTrace Destination Dialog Advanced Tab

Key File

The Key File isthe file name that is used to define the shared memory seg-
ment which is used between the NightProbe server and the NightTrace user
daemon. It is same thing as the first parameter that you would pass to the
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Program

trace_begin NightTrace API function, if you were writing an application that
wanted to log NightTrace data. See trace _begin(1) or the NightTrace User’s
Guide for more information.

TheKey File nameisautomatically generated by NightProbe. If you wish to
change the file name, specify or select afile which isvisible or can be created
relative to the target system.

Session File

The Session File isaNightTrace configuration file which contains all the
datafromthe General tab. It iscreated when recording is started.

If the Launch NightTrace checkbox is checked, NightTrace is automati-
cally launched when recording is started and the session file is included as a
parameter as part of that launch.

If you wish to change the file name, specify or select afile whichis visible or
can be created relative to the host system.

Timing Source

This option list allows you to select the timing source use for NightTrace
events It isunrelated to the Timing method selected for NightProbe record-
ing, as described in “Recording Timing Methods’ on page 12-3.

Target systems with a Real-time Clock and Interrupt Module (RCIM) may
wish to select the RCIM as the timing source for NightTrace events.

The Program recording destination allows you to stream recorded samples to a user appli-
cation. The specified user application is assumed to be using the NightProbe DataStream
API to decode the stream of recorded data.

When recording is started, the specified user application is launched with its stdin file
description is associated with a pipe or socket, whose initiating end is attached to the
NightProbe server.

The Program Destination dialog is launched when the To Program... method is selected
from aRecord Destinations menu, or when you double-click the description of the
NightTrace iteminthe Recording Destinations tree of the Configuration page.
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Program Destination Dialog

[ Record To Program x

General FBS Advanced

— Process

Program Path I| H Select... l

Program Arguments [ ]

Output File [{dew’null H Select.. ]
WorkingDirecton,r[ H Select... l
X Display [:0.0 ]
— Activiation

Launch From [Nightprobe Server |v]

When Stopping [Terminate Process |vl

[ ok H Cancel H Help ]

L -

Figure 12-9. Program Destination Dialog

The dialog provides for program selection with three tabs.

General Tab

The General tab allows you to specify the path and invocation of your user applica-
tion and whether it should be launched from the host system or the target system.

Program Path

The Program Path isarequired field. It must specify the path to the appli-
cation executablefile.

Pressing the Select... button to the right of the Program Path field
launches a standard file selection dialog. You can browse and select files from
thisdialog. Files shown in thisdialog are accessible from the host system.

The Program Path ultimately specified must be an executable file which is

accessible from the host or target system, depending on the setting of the
Launch From option list below.

Program Arguments

This optional field can be used to pass arguments to the program when it is
launched.
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Output File

Thisfield defaults to /dev/null, which means that no output from the program
on the stdout file descriptor will be visible.

You can change this field to specify afile which will be accessed or created as
necessary during program launch. The file specified will be accessed or cre-
ated relative to the host or target system, depending on the setting of the
Launch From option list bel ow.

Working Directory

If left unspecified, the working directory of the program will be either the cur-
rent working direction, if the Launch From option list is set to Night-
Probe GUI, or from the target system if the setting isNightProbe Server.

Alternatively, you can set the working directory, taking into account the
access rules as defined in the previous paragraph.

X Display

By default, the value of the current DISPLAY variable is shown in the field.
You may change this to a different display device.

Launch From
This option list controls the system from which the program will be launched.

The NightProbe Server selection will cause the program to be launched
from the target system, whereas the NightProbe GUI selection will cause
the program to be launched from the host system.

When Stopping
This option list controls the action to be taken when recording is stopped.
If Terminate Process is selected, NightProbe will forcibly terminate the

process when recording is stopped. Otherwise, NightProbe will allow the pro-
cess to continue execution.
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bd Record To Program x

Recording

General | EBS l Advanced l

@ESchedule program on an Frequency Based Scheduleré

—Process's FBS Attributes

Starting Cycle

Key [1 ]%] [ Select... I

Period |1

Parameter

H

[] Halt on Cwverrun

L

| oc || cancel || Hel |

=)

Figure 12-10. Program Destination Dialog FBS Tab

Thistab allows you to schedule your user application on an FBS.

Thisis especially useful if you are using the FBS as the recording timing method, as
described in “Frequency Based Scheduler Timing” on page 12-4.

To use FBS Scheduling effectively, your program must call fbswait () inaloop.
See fbswait (3) for more information.

Check the Schedule program on a Frequency Based Scheduler box to
activate the attribute area of the tab.

Key

Thisrequired field is used to identify the FBS on which your program will be
scheduled.

The FBS specified by the value in the Key field does not have to exist when
you close the dialog, but it must exist when recording is started.

Pressing the Select... button to the right of the Key field launches a standard
NightProbe selection dialog which allows you to choose a key from the list of
Frequency Based Scheduler that are currently active on the host or target sys-
tem, depending on the setting of the Launch From option list described
above.
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Starting Cycle

The Starting Cycle field defaults to zero. This controls the first cycle
within aframe when your program will execute.

Period

The Period field defaults to one. Thisfield controls the number of period of
execution after the cycle defined in the Starting Cycle field. A value of one
indicates that execution will occur for every cyclein the frame once the Start-
ing Cycle occurs, inclusive. A value of two implies every other cycle, etc.

Parameter

This option field can be changed to specify an integer value which will be
passed to the program when it is launched. The value is not passed as an
argument (i.e. argv), but through the FBS auxiliary data. You can retrieve this
value from your application by using sched pgmqry (3).

Halt on Overrun

When checked, this causes the entire FBS to stop if your program overruns its
prescribed scheduling deadlines as defined by the Starting Cycle and
Period above.

Advanced Tab

(v TR e |
FBS | Advanced

~Runtime Settings

Scheduling Class [Orher

L |

Mice Value [0

Real-time Priority [

Time Quantum [

001 2 3 45 6 7

o [x] [] [x] [a¢| [x] ] 3] [
CPU Bias
8 9 101112 13 1415 Al

[¢] (] %] ] [%] %] %] % [%

| oc || cancel || Hel |

L

Figure 12-11. Program Destination Dialog Advanced Tab
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The Advanced tab allows you to control scheduling the scheduling attributes and CPU
affinity of your program. See “Runtime Settings’ on page 3-3 for a description of these
attributes and the selection mechanisms.

Playback is the activity of loading a previously-recorded NightProbe data file for viewing
within the NightProbe GUI.

Selecting the Select Playback File... option from the Record menu or double-click-
ing the Playback itemin the Configuration page launches a standard file selection dia-

log.

You can browse and select such a data file or type in an explicit filename path. Files
shown in the dialog are accessible from the host system.

The ultimate file specified for the playback file must be accessible from the host system.

Once a playback file is selected, you can view the data items associated with them using
the List, Table, or Graph panels by selecting View Playback Samples from the
Mode option list in those panels.
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13
NightProbe API

NightProbe provides two sets of APIsfor usein applications. The NightProbe Datastream
API (see “NightProbe Datastream API” on page 13-1) provides a basic interface to the
data produced by NightProbe. These data structures and functions allow the user to pro-
cess the data sampled by NightProbe either in real-time or via a previously recorded file.

The NightProbe Trigger API (see “NightProbe Trigger API” on page 13-20) provides an
interface to the NightProbe Trigger Server Queue allowing an application to control the
sampling of data by NightProbe in a synchronized manner.

NightProbe Datastream API

The NightProbe Datastream Application Programming Interface provides a basic interface
to the data produced by NightProbe.

This API can be used with data recording output generated by NightProbe using the File
and Program recording destinations (see “File” on page 12-6 and “Program” on page
12-10).

The following sections describe the general format of the data generated by NightProbe
sampling (see “NightProbe Data Format” on page 13-1) as well as the data structures and
functions (see “ Data Structures’ on page 13-2 and “Functions’ on page 13-6) that com-
prise the NightProbe Datastream API.

Sample programs using the NightProbe Datastream APl are also provided (see “ Sample
Programs’ on page 13-13).

NightProbe Data Format

This section describes the general format of data generated by NightProbe sampling. This
format is used when you select either the File or Program recording destinations (see
“File” on page 12-6 and “Program” on page 12-10).

The NightProbe Datastream API allows you to open a previously recorded file and decode
the individual data items, or to consume the data as it is being generated by NightProbe.
In either case, the incoming datais referred to as a datastream.

When the File recording destination is selected, NightProbe writes the datato afile, and a
user program opens that file and passes the file descriptor to the NightProbe Datastream
API callsto decode the data.

When the Program recording destination is selected, a user program is launched from
NightProbe and its stdin file descriptor is set to the read end of a socket or pipe. The
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Data Structures

np_endian_type

13-2

user program then passes the stdin file descriptor to the NightProbe Datastream API
callsto decode the data.

The following diagram describes the general layout of a datastream:

Header Information

Internal String Tables

Item 1

Item 2

Item 3

Item 1

Item 2

Item 3

Figure 13-1. Structure of NightProbe datastream

The NightProbe Datastream API functions provide a simple interface for obtaining infor-
mation about the programs from which the data was obtained, information about the vari-
ables within those programs, and individual data samples. See “Functions’ on page 13-6
for more information about these functions.

Thefollowing data structures are part of the NightProbe Datastream A pplication Program-
ming Interface:

np_endian_ type (see“np_endian_type” on page 13-2)
np_handle (see “np_handle” on page 13-3)
np_header (see“np_header” on page 13-3)
np_item(see“np_item” on page 13-3)

np process (see“np_process’ on page 13-4)

np_type (see”np_type” on page 13-5)

See “Functions’ on page 13-6 for information about the functions available in the Night-
Probe Datastream API.

np_endian_type isused to represent the endian order of the NightProbe data and of
the host system.
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typedef enum np endian type code {

NP_LITTLE ENDIAN, /* Addresses designate the Least
Significant Byte of a value. */

NP_BIG_ENDIAN, /* Addresses designate the Most
Significant Byte of a value. */

} np_endian type;

See “Data Structures’ on page 13-2 for other data structures included in the NightProbe
Datastream API.

np_handle

np_handle isaunique integer value denoting a single NightProbe datastream.
typedef int np handle;

See “Data Structures’ on page 13-2 for other data structures included in the NightProbe
Datastream API.

np_header

np_header isastructure which is used to describe the processes and items from which
data in the NightProbe datastream originates. Thisinformation is needed to interpret the
sample datareturned by np_read ().

typedef struct {
int num_items;
int num_processes;
int sample size;
np endian type sample endian;
np_process * processes;
np item * items;

} np_header;

See “Data Structures’ on page 13-2 for other data structures included in the NightProbe
Datastream API.

SEE ALSO
* ‘“np_endian_type” on page 13-2
* “np_process’ on page 13-4
* ‘“np_item” on page 13-3
* “np_read()” on page 13-8

np_item

np_itemisastructure that describes a single data item present in the NightProbe datas-
tream.
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typedef struct np item np item;
struct np item {

char * name; // name of item

unsigned bit offset; // bit offset within each sample
unsigned bit size; // atomic size in bits

unsigned count; // number of atoms

np_type type; // data type

unsigned event id; // NightTrace event ID for item
np _process * process; // process info

np_item * link; // next item pointer

}i

Theitem occupies count instancesof bit_size bitsbeginningat bit offset within
the sample.

See “Data Structures’ on page 13-2 for other data structures included in the NightProbe
Datastream API.

SEE ALSO
* “np_process’ on page 13-4
* “np_type’ on page 13-5

np_process

np_process is a structure which contains information about a particular process from
which real-time data originates.

typedef struct np process np process;
struct np process {

int pid;

char * name;

np process * link;

}i

See “Data Structures’ on page 13-2 for other data structures included in the NightProbe
Datastream API.
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np_type

Thenp type enumerationinthenp item structure may be used (along with size) in
order to determine an appropriate format for displaying a value from the sample buffer.

typedef enum np type code {

NP_VOID TYPE, /* void */
NP_CHAR_TYPE, /* signed byte character */
NP_UNSIGNED CHAR TYPE, /* unsigned byte character */
NP_SHORT INT TYPE, /* signed short int */
NP_UNSIGNED SHORT INT TYPE,/* unsigned short int */
NP_INT TYPE, /* signed int */
NP_UNSIGNED INT TYPE, /* unsigned int */
NP_LONG_INT TYPE, /* signed long int */
NP_UNSIGNED LONG_INT TYPE, /* unsigned long int x/
NP_FLOAT TYPE, /* single precision float */
NP_DOUBLE_TYPE, /* double precision float */
NP_LONG_DOUBLE_TYPE, /* long double precision float */
NP_SHORT LOGICAL TYPE, /* short logical (boolean) */
NP_LOGICAL TYPE, /* logical (boolean) */
NP_COMPLEX_TYPE, /* Fortran complex type */
NP_DOUBLE_COMPLEX TYPE, /* Fortran double complex */
NP_POINTER_TYPE, /* Pointer to unspecified type */
NP_FIXED POINT TYPE, /* fixed point */
NP_EXCEPTION TYPE, /* exception */
NP_STRUCTURE_BYTES /* structure bytes */
} np_type;

See “Data Structures’ on page 13-2 for other data structures included in the NightProbe
Datastream API.

SEE ALSO

* ‘“np_item” on page 13-3
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Functions

The following functions are part of the NightProbe Datastream API:
- np_ open (see“np_open()” on page 13-6)
- np_avail (see“np_avail()" on page 13-7)
- np_read (see“np_read()” on page 13-8)
- np close (see”np_close()” on page 13-10)
- np_format (see“np_format()” on page 13-11)

- np_error (see“np_error()" on page 13-12)

np_open()

np_open () isused to open and initialize an input NightProbe datastream on an open file
descriptor.

SYNTAX

int np open (int fd, np header *header, np handle *hande) ;

PARAMETERS
fd

file descriptor associated with the file created using the File recording desti-
nation (see “File” on page 12-6) which contains the data recording output

If data recording output is streamed directly from NightProbe using the Pro-
gram recording destination (see “Program” on page 12-10), fd should be set
to the stdin file descriptor, 0.

header

structure to contain information describing the processes from which the
NightProbe data originates, as well as the number, names and types of the
items appearing in the NightProbe datastream

handle

a unique value denoting the open NightProbe datastream

RETURN VALUES
0

indicates successful completion
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indicates afailure

handle contains a value which may be passed to np_error () to obtain a
diagnostic message describing the failure

IMPORTANT

If youcall np _open () on adatafile that was produced on atar-
get architecture having a different endian order from the host (e.g.
big-endian data file/little-endian host, or vice versa), all data
returned to you by np _read () will be of the datafile's orienta-
tion. In order to obtain meaningful information about the probe
samplesin the file in such situations, you must first convert the
format of the datain the sample buffer to the proper endian format
for the host before callingnp_format ().

See “Functions’ on page 13-6 for other functions included in the NightProbe Datastream
API.

SEE ALSO
* ‘“np_header” on page 13-3
* ‘“np_handle’ on page 13-3
* “np_read()” on page 13-8
* “np_error()” on page 13-12

np_avail()
np_avail () isused to check a NightProbe datastream for available data items.

SYNTAX

int np_avail (np handle handle) ;

PARAMETERS
handle

value (obtained from np_open () ) which identifies the NightProbe datas-
tream of interest
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RETURN VALUES

0
if datais not currently available on the NightProbe datastream and
np_read () would block

>0
if datais currently availablefor np_read ()

-1

indicates afailure

If handleis non-zero, np_error () may be called to obtain adiagnostic mes-
sage describing the failure.

See “Functions’ on page 13-6 for other functions included in the NightProbe Datastream
API.

SEE ALSO
* “np_open()” on page 13-6
* “np_read()” on page 13-8
* “np_error()” on page 13-12

np_read()

Read a single data sample from the NightProbe datastream.

SYNTAX

int np read (np_ handle handle, void *sample) ;

PARAMETERS
handle

value (obtained from np_open () ) which identifies the NightProbe datas-
tream of interest

sample

upon successful completion, sample contains the NightProbe entire sample
data

To get at individual data items, use the information from the np _header

structure returned from np_open (). For each item, retrieve the appropriate
number of bytes (as specified by size inthenp item structure associated
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with that item) offset from the beginning of the sample buffer (as specified by

offset inthenp item structure associated with that item)

See “Sample Programs’ on page 13-13 for examples.

RETURN VALUES

>0

value represents the number of bytesin the sample obtained

if end-of-file (EOF) was encountered on the NightProbe datastream

indicates afailure

If handleis non-zero, np _error () may be called to obtain adiagnostic mes-

sage describing the failure.

IMPORTANT

If youcall np _open () on adatafile that was produced on atar-
get architecture having a different endian order from the host (e.g.
big-endian data file/little-endian host, or vice versa), all data
returned to you by np _read () will be of the datafile's orienta-
tion. In order to obtain meaningful information about the probe
samplesin the file in such situations, you must first convert the
format of the datain the sample buffer to the proper endian format
for the host before callingnp_format ().

NOTE

np_read () will block waiting for data to become available on
the datastream if datais not immediately available. If timeis crit-
ical and a blocking read is not desired, usenp _avail () to first
check if dataisavailable prior to reading.

See “Functions’ on page 13-6 for other functions included in the NightProbe Datastream

AP,

SEE ALSO

* ‘“np_header” on page 13-3

* “np_item” on page 13-3

* “np_open()” on page 13-6
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* “np_avail()” on page 13-7
* “np_error()” on page 13-12
* “np_format()” on page 13-11

np_close()

Close a NightProbe datastream.

SYNTAX

void np close (np_ handle handle) ;

PARAMETERS
handle

value (obtained from np_open () ) which identifies the NightProbe datas-
tream of interest

Upon completion, handle no longer refers to an open NightProbe datastream.

NOTE

No further diagnostic messages are available from np_error ()
after callingnp_close () .

Furthermore, the file descriptor passed to np_open () remains
open after thenp close () cal. The NightProbe datastream is
logically closed, but the associated file descriptor remains open.
close (2) must be caled to close the file descriptor as well, if
desired.

See “Functions’ on page 13-6 for other functions included in the NightProbe Datastream
APIL.

SEE ALSO
* “np_open()” on page 13-6
* “np_error()” on page 13-12
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np_format()

Return an allocated string representation of the specified np item value from the given
sample. The caller is responsible for freeing the memory associated with the returned
string once it is no longer needed.
SYNTAX
char * np format (
np_handle handle,

np item * i,

void * sample,

int which) ;

PARAMETERS
handle

value (obtained from np_open () ) which identifies the NightProbe datas-
tream of interest

apointer to an np_item descriptor denoting a single item within a data sam-
ple. Thenp itemispart of thenp header obtained from the previous call
tonp open().

sample

a pointer to the contents of a single sample obtained from a call to
np_ read()

which

for items with multiple atoms (i.e. i->count > 1), which determines the atom to
be formatted. A which value of 1 indicates the first atom for the item.

RETURN VALUES
non-NULL

value represents a textual representation of the specified data in a format
based on thenp_type of theitem

NULL

a parameter was invalid, or the NightProbe Datastream APl was unable to
allocate memory for the result. np_error may be called to obtain a diagnostic
message describing the failure.

See “Functions’ on page 13-6 for other functions included in the NightProbe Datastream
APIL.
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np_host_endian()

np_error()

13-12

SEE ALSO
* ‘“np_header” on page 13-3
* ‘“np_item” on page 13-3
* “np_error()” on page 13-12

Returnsthenp endian_ type value denoting the endian order of the host system.

SYNTAX

np endian type np host endian (void) ;

See “Functions’ on page 13-6 for other functions included in the NightProbe Datastream
APIL.

SEE ALSO

* ‘“np_endian_type” on page 13-2

Return a diagnostic message describing the most recent failure encountered by a prior call
tonp open(),np avail(),0rnp_ read().

SYNTAX

char * np error (np handle handle) ;

PARAMETERS
handle

value (obtained from np_open () ) which identifies the NightProbe datas-
tream of interest

See “Functions’ on page 13-6 for other functions included in the NightProbe Datastream
APIL.

SEE ALSO
* “np_open()” on page 13-6
* “np_avail()” on page 13-7
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* “np_read()” on page 13-8

Sample Programs

The following programs are given as examples of how to use the NightProbe Datastream
API (see “NightProbe Datastream API” on page 13-1).

program_output_test.c

This program uses the NightProbe Datastream API to process a NightProbe data
sample.

program_output_fbs_test.c

This program uses the NightProbe Datastream API to process a NightProbe data
sample but uses a frequency-based scheduler in order to coordinate data recording
activity so as to minimize interference with the probed application.

program_output_test.c

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <fcntl.h>
#include <errno.h>
#include <string.h>
#include <nprobe.h>
int cycles = 0;
int overruns = 0;

char * sample;

// Perform the work of consuming a single Data Recording sample from NightProbe.

//

int

work (FILE * ofile, np handle h, np header * hdr) {
np item * 1i;
int status;
int which;

// Read one sample, which may contain data for multiple processes

// and variables.

//

status

return status;

}

= np read (h, sample);
if (status <= 0)

cycles++;

{
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fprintf (ofile, "Sample %d\n", cycles);

for (i = hdr-s>items; i; 1 = i->link) {
char buffer [1024];
sprintf (buffer, "item: %s:", i->name);
fprintf (ofile, "%-30s", buffer); // Nice formatting :-)

// Display the value of each item.
// For arrays, format each individual item.

//
for (which = 1; which <= i->count; ++which) {
char * image = np format (h, i, sample, which);
if (image != NULL) ({
fprintf (ofile, " %s", image);
} else {

fprintf (ofile, "\n<error: %s>\n", np error (h));
return -1;

}

free (image) ;
1
fprintf (ofile, "\n");

}

fflush (ofile);

return 1;

int
main (int argc, char *argv([])
{

np handle h;

np header hdr;

np process * p;

np item * 1i;

int £fd;

int status;

FILE * ofile = stdout;

fd = 0; // stdin

status = np open (fd, &hdr, &h);

if (status)
fprintf (stderr, "$s\n", np error(h));
exit (1) ;

}

sample = (char *) malloc (hdr.sample size);

if (sample == NULL) {
fprintf (stderr, "insufficient memory to allocate sample buffer\n");
exit (1) ;

}

for (p = hdr.processes; p; p = p->link) {

13-14



NightProbe API

if (p->pid >= 0) {
fprintf (ofile, "process: %s (%d)\n", p->name, p->pid);
} else {
fprintf (ofile, "resource: %s (%s)\n", p->name, p->label);
}
}

fprintf (ofile, "\n");

for (i = hdr.items; i; 1 = i->link) {
fprintf (ofile, "item: %s (%s), size=%d bits, count=%d, type=%d\n",
i->name, i->process->name, i->bit size, i->count, i->type);

1
fprintf (ofile, "\n");
for (;;) {

status = work (ofile, h, &hdr);
if (status <= 0) break;

fprintf (ofile, "Data Recording done: %d cycles fired, %d overruns\n",
cycles, overruns) ;
if (ofile != stdout) {

fclose (ofile);

if (status < 0) {
fprintf (stderr, "%s\n", np error(h));

np close (h);

// At this point, file descriptor 0 remains open, but is no
// longer a NightProbe Data File/Stream.

13-15



NightProbe RT User’s Guide

program_output_fbs_test.c

#include
#include
#include
#include
#include
#include
#include

<stdio.h>
<unistd.h>
<stdlib.h>
<fcentl.h>
<errno.h>
<string.h>
<nprobe.h>

#ifdef linux

#include <fbsched.h>
#else
#include <fbslib.h>
#endif
int cycles = 0;
int overruns = 0;

char * sample;

NOTE

This program requires the Frequence Based Scheduler module
which isnot available on al systems. See “Kernel Dependencies’
on page B-1 for more information.

// Perform the work of consuming a single Data Recording sample from NightProbe.

//

// This function is called once every time the fbswait () system call returns
// successfully.

//

int

work (FILE * ofile, np handle h, np header * hdr) {
np item * 1i;
int status;

int n;

char * ptr;

// 0,
//

1, or >1 trigger events may have occurred since we last work()ed.

// Check whether data is available, and process it as long as new
// data is already available within this work cycle.

//

// A more sophisticated program would limit the number of np read() calls
// per work cycle based upon how much time is left in the current cycle.

//

while

(np_avail (h))

// Read one sample, which may contain data for multiple processes

// and variables.

//

status = np read (h,
(status <= 0)

if
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return status;

cycles++;

fprintf (ofile, "\n");
for (i = hdr-sitems; i; i = i->link) {
fprintf (ofile, "item: %25s :", i->name);

// Calculate the address of the item within the sample buffer.
// This formula calculates the address of the first byte of
// data corresponding to the item.

//
// The first bit is at i->bit offset % 8 within that byte.
//

ptr = sample + (i->bit offset/8);
for (n = 0; n < i->count; ++n)

// Note that this simple example assumes type/format from
// the size of the data item. The 'i->type' field should
// be taken into account for a more accurate means of

// determining the data format.

//
if (i->bit offset % 8) {
fprintf (ofile, " <size=%d bits, offset=%d bits>",
i->bit_size, i->bit_offset % 8);
} else {
switch (i->bit _size) ({
case 8:
fprintf (ofile, " 0x%1x", ((char*)ptr) [n]);
break;
case 16:
fprintf (ofile, " 0x%1x", ((unsigned short*)ptr) [n]);
break;
case 32:
fprintf (ofile, " 0x%1x", ((unsigned*)ptr) [n]);
break;
case 64:
fprintf (ofile, " %1f", ((double*)ptr) [n]l);
break;
default:
fprintf (ofile, " <size=%d bits>", i->bit size);

}

fprintf (ofile, "\n");

}

fflush (ofile);

return 1;

main (int argc, char *argv[])
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np handle h;

np_ header hdr;

np process * p;

np item * 1i;

int fd;

int status;

FILE * ofile = stdout;

#ifdef linux
if (!fbsavail()) {
fprintf (ofile, "fbsavail() reports No FBS on this target\n");
fclose (ofile);
exit (1) ;

}

#endif

fd = 0; // stdin

status = np open (fd, &hdr, &h);

if (status)
fprintf (stderr, "$s\n", np error(h));
exit (1) ;

}

sample = (char *) malloc (hdr.sample size);

if (sample == NULL) {
fprintf (stderr, "insufficient memory to allocate sample buffer\n");
exit (1) ;

}

for (p = hdr.processes; p; p = p->link) {
if (p->pid >= 0) {
fprintf (ofile, "process: %s (%d)\n", p->name, p->pid);
} else {
fprintf (ofile, "resource: %s (%s)\n", p->name, p->label);
}
}

fprintf (ofile, "\n");

for (i = hdr.items; i; i1 = i->link) {
fprintf (ofile, "item: %s (%s), size=%d bits, count=%d, type=%d\n",
i->name, i->process->name, i->bit size, i->count, i->type);

}

fprintf (ofile, "\n");

for (;;) {
// We wait till the Concurrent FBS wakes us up at the time which is
// appropriate for performing data recording. This program must be
// scheduled on the FBS, but doing so allows the scheduling of data
// recording activity at a time that won't disturb other critical

// application cycles.

int stat = fbswait() ;
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// Diagnose the return value from fbswait ()
if (stat < 0) {
switch (stat)
case -1:
if (errno == ENOENT)
fprintf (ofile,
"$s has been removed from the scheduler\n", argv[0]);
} else {
fprintf (ofile, "fbs_wait(3) failed on cycle %d: "
"errno is %d (%s)\n",
cycles, errno, strerror (errno));
}
break;
default:
fprintf (ofile, "fbs wait (3) returned unexpected %d on cycle %d\n",
stat, cycles);
break;

break;

switch (stat)
case O:
break;
case 1:
fprintf (ofile, "fbstrig(2) caused sim to fire: cycle %d\n", cycles);
break;
case 2:
fprintf (ofile, "soft overrun %d detected on cycle %d\n",
++overruns, cycles);
break;

status = work (ofile, h, &hdr);
if (status <= 0)
break;

fprintf (ofile, "Data Recording done: %d cycles fired, %d overruns\n",
cycles, overruns);

if (ofile != stdout) {

fclose (ofile);
1

if (status < 0) {
fprintf (stderr, "$s\n", np error(h));

np close (h);

// At this point, file descriptor 0 remains open, but is no
// longer a NightProbe Data File/Stream.
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NightProbe Trigger API

Data Structures

np_trigger_handle

13-20

The NightProbe Trigger API provides an interface to the NightProbe Trigger Server
Queue alowing an application (the NightProbe Trigger Client) to cause the NightProbe
Server to sample datain a synchronized manner.

The name of the Trigger Server Queue can be specified to NightProbe using the Set
Trigger Timer diaog (see“Application Trigger Dialog” on page 12-5).

The following sections describe the data structures and functions (see “Data Structures’
on page 13-20 and “Functions” on page 13-6) that comprise the NightProbe Trigger API.

A sample program using the NightProbe Trigger API is aso provided (see “ Sample Pro-
gram” on page 13-25).

The following data structure is part of the NightProbe Trigger Application Programming
Interface:

- np_ trigger_ handle (see“np_trigger_handle’ on page 13-20)

See “Functions’ on page 13-21 for alist of functions included in the NightProbe Trigger
API.

np_trigger handle isaunique integer value denoting a connection to a NightProbe
Trigger Server Queue. Thenp trigger handle may be used to request sampling
events and/or obtain further information about afailure.

typedef int np trigger handle;
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Functions

The following functions are part of the NightProbe Trigger API:
- np trigger open (see”np_trigger_open()” on page 13-21)
- np trigger (see“np_trigger()” on page 13-22)
- np trigger close (see“np_trigger_close()” on page 13-23)

- np trigger error (see“np_trigger_error()” on page 13-24)

np_trigger_open()

np_trigger open () isused to open aconnection to a NightProbe Trigger Server
Queue, alowing the caller to control when NightProbe samples are captured.

SYNTAX

int np trigger open (char *name, np trigger handle *sampler) ;

PARAMETERS
name

aunique identifier for the NightProbe Trigger Server Queue on the target sys-
tem. Thisisthe same name assigned to the trigger inthe Set Trigger Timer
dialog (see “Application Trigger Dialog” on page 12-5)

name must be a legal filename containing no '/' characters. The length of
name is restricted to at most (MAXNAMELEN-15).

sampler

returnsan np trigger handle designating the active NightProbe Trigger
Sampler Queue connection.

RETURN VALUES
0

indicates successful completion

indicates afailure

np_trigger error () may be used to obtain further information about
the reason for the failure.

See “Functions’ on page 13-21 for other functions included in the NightProbe Trigger
API.
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SEE ALSO

* “np_trigger_handle” on page 13-20
* “np_trigger_error()” on page 13-24

np_trigger()
np_trigger () requests a sample be taken by the NightProbe sampler. If thereisan

active NightProbe Trigger Server connected to the queue, np trigger () sendsatrig-
ger request to the NightProbe Trigger Server Queue and returns.

SYNTAX

int np trigger (np trigger handle sampler) ;

PARAMETERS

sampler

annp_trigger handle specifying the active NightProbe Trigger Sampler
Queue connection

RETURN VALUES

0
indicates successful completion

1
no NightProbe Trigger Server was connected.
This is not necessarily an error, but the result is provided so that the Night-
Probe Trigger API Client can determine when a server disconnects.
Note that the server may later re-connect, and subsequent np trigger ()
callswill again return 0.

-1

indicates afailure

np trigger error () may be used to obtain further information about
the reason for the failure.

See “Functions” on page 13-21 for other functions included in the NightProbe Trigger
API.

SEE ALSO

* ‘“np_trigger_handle” on page 13-20
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* “np_trigger_open()” on page 13-21
* “np_trigger_error()” on page 13-24

np_trigger_close()

np_trigger close () isused to disconnect from the NightProbe Trigger Server
Queue.

SYNTAX

int np trigger close (np_trigger handle sanmpler) ;

PARAMETERS

sampler

annp_ trigger handle specifying the active NightProbe Trigger Sampler
Queue connection to be closed

sampler isno longer valid after this call.

RETURN VALUES
0

indicates successful completion

indicates afailure

np_trigger error () may be used to obtain further information about
the reason for the failure.

See “Functions” on page 13-21 for other functions included in the NightProbe Trigger
API.

SEE ALSO

* “np_trigger_handle” on page 13-20
* “np_trigger_open()” on page 13-21
* ‘“np_trigger_error()” on page 13-24
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np_trigger_error()

13-24

np trigger error () returnsan error message describing the most recent failure
detected by the NightProbe Trigger API functions.

SYNTAX

char *np trigger error (np trigger handle sampler) ;

PARAMETERS

sampler

annp_trigger handle specifying the active NightProbe Trigger Sampler
Queue connection

RETURN VALUES

Returns the error message describing the most recent failure detected by the Night-
Probe Trigger API functions.

Returns ‘No error’ if no errors have occurred.

See “Functions’ on page 13-21 for other functions included in the NightProbe Trigger
API.

SEE ALSO

* “np_trigger_handle” on page 13-20
* ‘“np_trigger_open()” on page 13-21
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Sample Program

The following program is given as an example of how to use the NightProbe Trigger API
(see “NightProbe Trigger API” on page 13-20).

nprobe_trigger_test.c

This program uses the NightProbe Trigger API.

nprobe_trigger_test.c

#include
#include
#include
#include

#include

int

main (int argc,

<stdio.h>
<unistd.h>
<stdlib.h>
<fcentl.h>

"nprobe trigger.h"

char * argvl])

{

np trigger handle h;
int status;

int i;
if (argc != 2) {
fprintf (stderr, "Usage: nprobe trigger test trigger name\n") ;
exit (1) ;
}
printf ("Trigger %s: connecting...\n", argv[1l]);
status = np trigger open (argv([l], &h);
if (status)
fprintf (stderr, "%$s\n", np trigger error(h));
exit (1) ;
}
printf ("Trigger %s: conected to trigger server queue\n", argv[l]);
for (1 = 0; 1 >= 0; i++) {
sleep (1);
if ((status = np trigger (h)) < 0) {
fprintf (stderr, "%s\n", np trigger error(h));
exit (1) ;
} else if (status == 0) f{
printf ("Trigger %s: triggered %d\n", argv[1l], 1i);
} else {
printf ("Trigger %s: dropped %d\n", argv([1l], 1i);
}

}

(h);
("Trigger %$s: closed.\n",

np trigger close

printf argv(1]);

exit (0);
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A
NightStar Licensing

NightStar RT uses the NightStar License Manager (NSLM) to control access to the Night-
Star RT tools.

Licenseinstallation requires alicence key provided by Concurrent (see “License Keys' on
page A-1).The NightStar RT tools request alicence (see “License Requests’ on page A-2)
from alicense server (see “License Server” on page A-2).

Two license modes are available, fixed and floating, depending on which product option
you purchased. Fixed licenses can only be served to NightStar RT users from the local sys-
tem. Floating licenses may be served to any NightStar RT user on any system on a net-
work.

Tools are licensed per system, per concurrent user. A single license is shared among any or
all of the NightStar RT tools for a particular user on a particular system. The intent isto
allow n developers to fully utilize all the tools at the same time while only requiring n
licenses. When operating the tools in remote mode, where atool is launched on alocal
system but is interacting with a remote system, licenses are required only from the host
system.

You can obtain a license report which lists all licenses installed on the local system, cur-
rent usage, and expiration date for demo licenses (see “ License Reports’ on page A-3).

The default configuration includes a strict firewall which interferes with floating licenses.
See “Firewall Configuration for Floating Licenses” on page A-3 for information on han-
dling such configurations.

See “License Support” on page A-4 for information on contacting Concurrent for addi-
tional assistance with licensing issues.

Licenses are granted to specific systems to be served to either local or remote clients,
depending on the license model, fixed or floating.

License installation requires a license key provided by Concurrent. To obtain a license
key, you must provide your system identification code. The system identification code is
generated by thens1lm_ admin utility:

nslm admin --code

System identification codes are dependent on system configurations. Reinstalling Linux
on a system or replacing network devices may require you to obtain new license keys.

To obtain alicense key, use the following URL :