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Scope of Manual

This guide is designed to assist you in getting started with use of NightSimTM on Power-
MAX OS. NightSim is a real-time tool that provides a graphical user interface to
frequency-based scheduler and performance monitor services.

Structure of Manual

This manual consists of five chapters, two appendixes, a glossary, and an index. A
description of the chapters and appendixes is presented as follows.

• Chapter 1 introduces you to the concepts and components of NightSim, a
real-time tool that is part of the NightStarTM development environment.

• Chapter 2 provides an overview of the primary factors that need to be taken
into account prior to running NightSim on PowerMAX OS.

• Chapter 3 explains the procedures for beginning and ending a NightSim
session and explains how to get help.

• Chapter 4 describes the frequency-based scheduler and introduces the
components of NightSim’sScheduler window.

• Chapter 5 describes the performance monitor and introduces the
components of NightSim’sMonitor window.

• Appendix A discusses the conversion utility for configuration files used by
NightSim 2.4 and earlier versions.

• Appendix B presents the configurable X resources, NightStar resources,
and widget hierarchy for NightSim.

• Appendix C details the procedures for reporting bugs found in NightSim.

The glossary contains definitions of technical terms that are important to understan
the concepts presented in this book.

The index contains an alphabetical reference to key terms and concepts and numb
pages where they occur in the text.

Syntax Notation

The following notation is used throughout this manual:

italic Books, reference cards, and items that the user must specify ap
in italic type. Special terms may also appear initalics.
iii
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nal.
or
list bold User input appears inlist bold type and must be entered exactl
as shown. Names of directories, files, commands, options and sys
manual page references also appear inlist bold type.

list Operating system and program output such as prompts and mess
and listings of files and programs appear inlist type.

[ ] Brackets enclose command options and arguments that are optio
You do not type the brackets if you choose to specify such options
arguments

Referenced Publications

The following publications are referenced in this document:

0890300 X Window System User’s Guide

0890380 OSF/Motif Documentation Set

0890423 PowerMAX OS Programming Guide

0890430 System Administration Volume 2

0890466 Real-Time Guide

0890479 PowerMAX OS Guide to Real-Time Services

0891080 Diskless Systems Administator’s Guide

0891082 Real-Time Clock and Interrupt Module User’s Guide
iv
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Chapter 1Overview

This chapter introduces you to the concepts and components of NightSim, a real-time
that is part of the NightStar development environment. NightSim provides a graphical
interface to the major functions associated with thefrequency-based schedulerand the
performance monitor.

Overview of NightSim 1

NightSim allows you to perform the entire range of functions associated with frequen
based scheduling. You can perform the major functions of configuring a schedu
setting up a timing source, scheduling programs, saving and restoring a sche
configuration, running a simulation, and viewing scheduling data. The principal featu
of the frequency-based schedulerare described in the section that follows.

NightSim also allows you to perform the entire range of functions associated with
performance monitor. You can perform the major functions of selecting a schedul
clearing existing performance monitor values, enabling and disabling performa
monitoring, including and excluding interrupt time, and viewing performance moni
values. The principal features of the performance monitor are described in “Overvie
the Performance Monitor” (see p. 1-2).

In addition, NightSim fully supports frequency-based scheduling on aclosely-coupled sys-
tem, providing the ability for a single invocation of NightSim to schedule and monitor p
cesses distributed across multiple single-board computers (SBCs). An additional cap
ity is NightSim’s ability to configure a frequency-based scheduler on any system in y
network, not just theNightSim host.

NightSim’s graphical user interface is based on the X Window SystemTM and
OSF/Motif.TM

Overview of the Frequency-Based Scheduler 1

The frequency-based scheduler, or FBS, is a task synchronization mechanism that a
you to run processes at specified frequencies. Frequencies can be based on high-res
clocks, an external interrupt source, or completion of a cycle. The frequency-ba
scheduler provides a mechanism for initiating processes at the specified frequency
processes are then scheduled via the standard priority-based scheduler.

When used in conjunction with the performance monitor, the FBS can be use
determine the best way of allocating processors to various tasks for a partic
application. Chapter 4, “Using the Scheduler Window,” fully describes the features
capabilities of the frequency-based scheduler.
1-1
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Overview of the Performance Monitor 1

The performance monitor is a mechanism that allows you to monitor use of the CPU
processes that are scheduled on a frequency-based scheduler. The values obtain
help in determining whether processes need to be redistributed among processo
improved load balancing and processing efficiency. You can obtain performance mo
values by process or processor and can specify whether time spent servicing inte
should be included or excluded from the values. The performance monitor also mak
possible to monitor a processor’sidle andspare time. By examining the amount of idle
and spare time on each processor, you can identify the processors that have the li
load and determine the additional amount of CPU time that can be used for sched
real-time processes. Chapter 5, “Using the Monitor Window,” fully describes the featu
and capabilities of the performance monitor.

Overview of the Graphical User Interface 1

NightSim’s graphical user interface has two major windows: theScheduler window and
the Monitor window. TheScheduler window provides access to the key operation
associated with frequency-based scheduling. TheMonitor window provides access to the
key operations associated with performance monitoring. An overview of each windo
provided in the sections that follow.

The Scheduler Window 1

Figure 1-1 presents theScheduler window. This window allows you to configure a
frequency-based scheduler; set up a timing source for it; schedule programs on it;
stop, and resume a simulation; and view scheduling data.
1-2
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Figure 1-1. Scheduler Window

TheScheduler window also allows you to save a scheduler configuration to a file and
open and save a configuration file that you have previously created. It shows whethe
window is active (associated with a scheduler that exists on the system) or inactive
associated with a scheduler that exists on the system) and whether the selected sch
is running or stopped. It displays the currentminor cycleand currentmajor framefor the
simulation, and it graphically shows the execution cycle for each process that is sche
on the scheduler.

Chapter 4, “Using the Scheduler Window,” provides a detailed explanation of each ar
the Scheduler window and provides reference information for all of the fields an
controls in each area.

The Monitor Window 1

Figure 1-2 presents theMonitor window. This window allows you to monitor the
performance of selected FBS-scheduled processes scheduled on one or more proc
on a selected scheduler. It allows you to display performance monitor values for sele
FBS-scheduled processes, clear performance monitor values for all FBS-sched
processes scheduled on one or more CPUs, and specify whether or not time spent s
ing interrupts is to be included in performance monitor timing values.
1-3
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Figure 1-2. Monitor Window

The Monitor window also allows you to specify whether performance monitorin
information is to be displayed in theMonitor window or written to a selected file. In
either case, you may specify the types of information that are to be reported, the reso
with which performance monitor timing values are displayed (for example, microseco
tens of microseconds, milliseconds), and the rate at which values are to be updated.

TheMonitor window allows you to specify a frequency-based scheduler with which
window is to be associated. It shows whether the scheduler is active or inactive, a
shows whether the simulation is running or stopped. If the scheduler is active, it disp
the currentmajor frameand currentminor cyclefor the simulation. TheMonitor window
also shows performance monitor values for selected processes.

Chapter 5, “Using the Monitor Window,” provides a detailed explanation of each are
theMonitor window and provides reference information for all of the fields and contro
in each area.

Overview of Closely-Coupled Support 1

NightSim presents an interface that makes it appear as though there is one frequ
based scheduler distributed across all theSBCs in acluster. The user must still assign
each process to a specific target computer, but NightSim presents all the processe
gered from a single timing source in a single window, making it appear as if there is
FBScontrolling all the processes. In reality, NightSim creates an FBS and configures
chosen timing source as aremote timing deviceon each target system where the user h
scheduled processes (using the same scheduler key for each).

All frequency-based schedulers that are attached to the same remote timing devic
stopped, started and resumed together, thus maintaining the same number of frame
interrupts delivered to each scheduler residing on different SBC boards.

If the timing device is a real-time clock or an edge-triggered interrupt, the operating
tem ensures synchronization by starting the timing deviceafter all target FBS’s have been
started. However, if the timing device is an external device, NightSim has no control o
1-4
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when that source “fires,” opening the possibility that the target FBS’s will not start
synchronized.

Refer to theDiskless Systems Administator’s Guide(0891080) for information on config-
uring aclosely-coupled system.

Overview of RCIM Support 1

NightSim supports the Real-Time Clock and Interrupt Module (RCIM). An RCIM is
optional hardware module, attached to an SBC, which contains the following interr
generating devices:

• real-time clocks (RTCs)

• edge triggered interrupts (ETIs)

• programmable interrupt generators (PIGs)

Any of these devices may be used as the timing source for an FBS.

RCIMs may be connected via RCIM cables such that interrupts from one RCIM may
distributed to other SBCs in the RCIM chain.

Each interrupt device on an RCIM module may be configured either as a

- cluster-distributed device(interrupts are distributedwithin a cluster using
VME), or an

- RCIM-distributed device(interrupts are distributedwithin or between
clusters using the RCIM cable).

Currently, NightSim only supports distributed frequency-based schedulingwithin a clus-
ter, regardless of the configuration of the interrupt device.

However, in aloosely-coupled system(two or more clusters connected via Ethernet o
RCIM cables), it is possible to synchronize scheduling of processesbetweenclusters by
defining an individual FBS on each SBC and specifying a common RCIM-distribu
interrupt device as the timing source for each individual FBS. However, only the sta
each frame is synchronized due to the common timing device; all other scheduling a
ties, such as stop and overrun detection, operate independently on each individual F
each SBC. Manipulation and performance monitoring of each FBS must be done w
separate NightSimScheduler andMonitor windows.
1-5
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NOTE

NightSim cannot currently differentiate between the two different
types of RCIM device configurations and may present the user
with an improper set of choices for the timing source and target
system. For example, NightSim may present target choices which
include systems outside the cluster associated with the selected
timing source or systems which cannot field interrupts from the
selected timing source. If the user inappropriately selects such
targets, the initialization of the distributed frequency-based sched-
uler will fail.
1-6
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Chapter 2Establishing the NightSim Environment

This chapter provides an overview of the primary factors that need to be taken
account prior to running NightSim. These include hardware and software requirem
system configuration requirements, user requirements, and performance considerati

Hardware Requirements 2

NightSim is designed to run on any Night Hawk® Series 6000, Power HawkTM, Turbo-
HawkTM, PowerMAXIONTM, PowerStackTM or PowerStack II system. Using it requires
that you have a bit-mapped display device such as an X terminal. Both color and m
chrome displays are supported.

Software Requirements 2

NightSim requires that the following software be running on your system:

• PowerMAX OSTM operating system, Release 4.3 or later

In addition, theNightSim hostrequires the following software:

• X Window SystemTM, Version 11, Release 6.4 or later

• Élan License ManagerTM 5.0.1 or later

Furthermore, each of the NightSimtargetsmust have the following packages installed:

• nsimserv - theNightSim server

• x11ipc - the X Window System package containing libraries for inter-
process communication

• fbs - the PowerMAX OS operating system package providing kernel sup-
port for thefrequency-based scheduler, the performance monitor, and
rtcp(1) .

NOTE

For an explanation of the procedures for installing software pack-
ages, refer to thepkgadd(1M) system manual page.
2-1
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Configuration Requirements 2

There are certain system tunables associated with the frequency-based scheduler a
as system tunables associated with the performance monitor that may need to b
There may also be additional considerations when running NightSim on aclosely-coupled
system.

After changing a tunable parameter, you must rebuild the kernel usingidbuild(1M)
and then reboot your system. For additional information on tunable parameters, ref
the “Tunable Parameters” chapter ofSystem Administration Volume 2.

It should also be noted that if you want to use the real-time clocks on any of the target
tems, you need to add thertc kernel module when you configure the target.

If you want to use RCIM devices, you also need to add thercim andeti kernel modules
when you configure the target. See theReal-Time Clock and Interrupt Module User’s
Guide(0891082) for more information.

NOTE

System tunables can be examined and modified using the kernel
configuration utilityconfig(1M) .

Frequency-Based Scheduler System Tunables 2

The frequency-based schedulerhas associated with it the following system tunab
parameters:

FBSMNI The maximum number of frequency–based schedulers that
be configured at one time system–wide. The default value
this quantity is 10. You cannot specify a value greater th
100.

FBSUNSCHEDMAXThe maximum number of unscheduled processes that
permitted on a frequency-based scheduler. The default va
for this quantity is -1, which indicates that the maximum num
ber of unscheduled processes permitted per scheduler is e
to the maximum number of scheduled processes permitted
the scheduler. This number is specified when the schedule
configured (see “Using the Scheduler Configuration Area”,
4-15).

A value other than -1 may be specified. This new value will b
the maximum number of unscheduled processes permitted
all schedulers.

FBSCCSENABLEDSpecifies whether theCCS_FBSsubsystem is enabled. See
“Closely-Coupled System Configuration” on page 2-3 fo
more information.
2-2
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To determine whether the values of these parameters have been modified for your sy
examine the/etc/conf/mtune.d/fbs file. You can change the value of either o
these parameters by using theidtune(1M) command.

Performance Monitor System Tunables 2

The performance monitorservices to which NightSim provides access require that t
high-resolution timing facility be configured into the kernel of thetarget systems. The
high-resolution timing facility provides a means of measuring each process’s or LW
(lightweight process’s) execution time. It is fully described in thePowerMAX OS Real-
Time Guide(0890466). The performance monitor facility uses the times that are gathe
for each process by the high-resolution timing facility to obtain its timing values. As sp
ified by the user, these values may include or exclude time spent servicing interrupts.

By default, the high-resolution timing facility is not configured into the kernel. To det
mine whether i t is conf igured into your kernel , examine the va lue of t
HIGHRESTIMINGsystem tunable parameter in the/etc/conf/mtune.d/svc file.
To configure the high-resolution timing facility, you must change the value of this tuna
parameter from 0 to 1 by using theidtune(1M) command. This must be turned on fo
each system (server or client) where performance monitoring is desired.

Closely-Coupled System Configuration 2

There are some additional considerations when using NightSim on aclosely-coupledcon-
figuration.

The rdevfs file system provides local access to timing devices that exist on some o
SBCin a cluster. You may wish to refer to the section “Using a Cluster-Wide Timin
Device” in thePowerMAX OS Guide to Real-Time Services(0890479) for information on
registering and using devices as cluster-wide timing sources.

TheCCS_FBSsubsystem (support for the frequency-based scheduler in a closely-cou
configuration) must be added to each potential NightSimtarget systemwithin the cluster.
This subsystem primarily checks kernel configuration options at system boot.
“Subsystem Support” and “Modifying the Kernel Configuration” in theDiskless System
Administrator’s Guide(0891080) for more information.

Also, theFBSCCSENABLEDsystem tunable should be properly set. See “Frequen
Based Scheduler System Tunables” on page 2-2 for more information. This wil
automatically configured on targets that have added theCCS_FBSsubsystem.

NOTE

If the file server SBC is also going to be part of a closely-coupled
FBS simulation, then the user must manually configure the
rdevfs and fbs kernel modules, and also enable the
FBSCCSENABLEDtunable into the server’s kernel. See “Modify-
ing the Kernel Configuration” in theDiskless System Administra-
tor’s Guide(0891080) for more information.
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N o t e th a t w h e n y o u c o n f i g u r e y o u r c l o se ly - co u p l e d sy s t em , t
/etc/dtables/nodes.vmeboot file specifies information about how each client i
connected and how it boots. NightSim uses this file to map board IDs to a hostname
NightSim can use to communicate via networking with eachSBC. It is important that you
specify an Ethernet hostname for a client only if it does, in fact, have an Ethernet inter
If you specify an Ethernet hostname, but the client cannot communicate via Ethe
NightSim may give you an error, saying it cannot start up aserveron that client.

User Requirements 2

To use NightSim, you must also ensure that certain user requirements related to re
shell access, environment variables, and privileges are met. These requiremen
described in the sections that follow.

Remote Shell Access 2

Since NightSim usesrsh to start theNightSim serverprocess on eachtarget system, the
user must be able torsh to those systems.

Ensure that a login for your user name exists on the target systemand

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

or

• the /etc/hosts.equiv file on the target system contains the name of
the NightSim host

See thersh(1) man page for more details.

Environment Variables 2

You must ensure that the value of yourDISPLAY variable is set to the name of your X
server. You may determine whether the value of this variable is already set by typing
following at the system command prompt.

echo $DISPLAY

If the value of the variable has been set, output similar to the following is displayed:

pubtek7:0.0

If the value has not been set, you may set it from the command line. The forma
specifying the name of your X server is as follows:

[ host]: server[. screen]
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Hostspecifies the name of your X server;serverspecifies the server number; andscreen
specifies the screen number. In most cases, the server number and screen number a

Table 2-1 shows how to set theDISPLAY variable from the command line by using differ
ent versions of the shell.

In addition, you may use the-display X command-line option when invoking Night-
Sim. This option has the following format:

-display [ host]: server[. screen]

See theX Window System User’s Guidefor more information about this option and
“Invoking NightSim” on page 3-1 for related information.

Privileges 2

PowerMAX OS supports a privilege mechanism through which processes are allow
perform sensitive system operations or override system restrictions. Some o
operations associated with thefrequency-based schedulerand theperformance monitor
require special privileges. These operations are related to configuration and remova
scheduler, scheduling and rescheduling of programs, and selection of the timing m
under which the performance monitor runs. One or a combination of the follow
privileges is required to perform these types of operations:

P_OWNER

P_RTIME

P_CPUBIAS

P_TSHAR

Note that these privileges are fixed privileges that are set for theNightSim serverduring
the installation procedure.

If the Enhanced Security utilities are installed and running, the following additio
privileges are required to perform some of these types of operations:

P_MACREAD

P_MACWRITE

Table 2-1. Setting the DISPLAY Variable

Type of Shell Command Line Entry

Bourne Shell DISPLAY=pubtek7:0.0
export DISPLAY

C Shell setenv DISPLAY pubtek7:0.0

Korn Shell export DISPLAY=pubtek7:0.0
2-5
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For additional information on privileges, refer to thePowerMAX OS Programming Guide
and theintro(2) system manual page.

Performance Considerations 2

To prevent the execution of NightSim from interfering with the execution of the real-ti
application, it is recommended that you assign NightSim to the boot processor or
other processor on which real-time tasks are notrunning. You can assign NightSim to a
particular processor by invoking therun(1) command from the shell and specifying th
–b bias option. Prior to using therun command for this purpose, you may wish t
determine which processor on your system is the boot processor. You can do s
invoking therun command without specifying any arguments. On Series 6000 syste
the boot CPU is always 0. Note that this may not be the case for future architectures.

For more information on use of therun(1) command for these purposes, refer to the co
responding system manual page.

In addition, NightSim has the ability to configure an FBS on any system in the netwo
not just theNightSim host. This capability allows the user interface to operate on a syst
other than the ones on which processes are scheduled, freeing the resources of thosetarget
systemsfor the scheduled processes.
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Chapter 3Getting Started

This chapter explains the procedures for beginning and ending a NightSim session. I
explains how to get help and how to use accelerators.

Invoking NightSim 3

The NightSim tool is available on your system as/usr/bin/nsim . The format for
executingnsim is as follows:

nsim [-help ] [-version ] [ -f file] [ -s [[hostname,]key]] [ -m [[hostname,]key]] [ - Xop-
tion . . . ]

Options are described as follows:

-help This option allows you to display the usage information for Nigh
Sim and then exit. Usage information is displayed as illustrated
Screen 3-1.

Screen 3-1. Displaying Help Information

-version This option allows you to display the version and copyrigh
information for NightSim and then exit. This information is dis
played as illustrated in Screen 3-2.

% nsim -help
usage: nsim [-help] [-version] [-f file] [-s [[hostname,]key]]

Options that print to standard output
-help Print this help message and exit.
-version Print version information and exit.

Options to select initial windows (each may appear multiple times):
-f file Create Scheduler window based on config file "file".
-s [[hostname,]key] Create Scheduler window, optionally based on FBS

with key "key" on the system “hostname”. If
hostname is not given, it defaults to the local
host.

-m [[hostname,]key] Create Monitor window, optionally based on FBS
with key "key" on the system “hostname”. If the

hostname is not given, it defaults to the local
host.

Other options:
-Xoption Any standard X Toolkit command line options (see X(1)).

[-m [[hostname,]key]] [-Xoption ...]
3-1
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Screen 3-2. Displaying Version Information

-f file This option allows you to specify the name of a file that contain
configuration and scheduling data for a selectedfrequency-based
scheduler. You may specify a full or relative path name. The file ma
be one that you have created by using NightSim or a text editor
your choice.

If you use NightSim to create this file, you open aScheduler
window, configure a scheduler and add programs to it, and th
select theScheduler Ì Save Config File As menu item. Proce-
dures are fully explained in “Save Config File As . . .” on page 4-12

If you use a text editor, you can create a configuration file that fo
lows the format as described in “Configuration File Format” on pa
A-1.

-s [[hostname,]key]This option allows you to create aScheduler window.

The keyparameter allows you to specify the key for afrequency-
based schedulerthat is active on your system.Key specifies an inte-
ger value that identifies the scheduler. If the optionalkeyparameter
is not specified, the newScheduler window is inactive—that is, it
is not associated with a scheduler that exists on your system.

Thehostnameparameter causes the window to be associated with
FBS that is active on that particular system. If the optionalhostname
parameter is not specified, the system defaults to the local h
(where NightSim is running).

If an active scheduler associated with the specified key is found a
you have read permission for it, an activeScheduler window asso-

% nsim -version
NightSim application scheduler - Version 3.1 (March, 1999)
Copyright (C) 1997, Concurrent Computer Corporation
3-2
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ciated with the key is created. See Chapter 4, “Using the Schedu
Window,” for information about theScheduler Ì Select Active
Scheduler menu item.

If a scheduler with the specified key does not exist, NightSim repo
an error.

This option may be used more than once; aScheduler window will
be created for each occurrence of the option.

-m [[hostname,]key] This option allows you to create aMonitor window.

The keyparameter allows you to create aMonitor window that is
associated with a particularfrequency-based scheduler. Keyspecifies
an integer value that identifies the scheduler with which you wish t
Monitor window to be associated. If you do not specify the option
keyparameter and you have opened aScheduler window, the new
Monitor window will display the same key as that displayed in th
Scheduler window.

Thehostnameparameter causes the window to be associated with
FBS with the specifiedkeyon that particular system. If the optiona
hostnameparameter is not specified, the system defaults to the lo
host (where NightSim is running).

You must have read permission for the specified scheduler. Y
must also have write permission for the scheduler if you wish to
able to enable or disable performance monitoring for processes
are scheduled on it.

This option may be used more than once; aMonitor window will be
created for each occurrence of the option.

- Xoption You may also specify any standard X Toolkit command-line optio
Such options include-bg color to set the color for the window back-
ground;-fg color to set the color to use for text or graphics; and-
xrm resourcestringto set selected resources. For a complete list
these options, refer to theX(1) system manual page.

When invoking NightSim, you may specify options in any order; you may specify the-f ,
-s , and-m options one or more times as illustrated by the following example:

nsim -s 4 -s 5 -m 5 -f config_file

In this case, NightSim opens twoactive scheduler windows—one associated with the
scheduler identified by key 4 and one associated with the scheduler identified by key
monitor window associated with the scheduler identified by key 5, and aninactive
scheduler windowassociated with the scheduler identified inconfig_file .

You may also invoke NightSim without specifying any options. Doing so allows you
display an inactiveScheduler window. An inactiveScheduler window is one that is
not associated with a scheduler that exists on the system.

The steps for invoking NightSim are as follows:
3-3
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1. Log in to your system.

2. Ensure that the value of yourDISPLAY variable is set to the name of your X
server (or use the-display command-line option to the NightSim com-
mand). Refer to “Environment Variables” on page 2-4 for more informa-
tion.

3. Typensim and any desired options after the system command prompt, and
press the carriage return key.

Getting Help 3

NightSim provides on-line help information through theHelp menu which is accessible
via the menu bars in theScheduler (see “Introduction to the Scheduler Window” on
page 4-4) andMonitor (see “Introduction to the Monitor Window” on page 5-6) win
dows. Figure 3-1 presents this menu:

Figure 3-1. Help Menu

Descriptions of the options on theHelp menu follow.

On Context

Displays help information for a component that is in the current window. When t
menu item is selected, the mouse pointer shape changes to a question mark. C
help is displayed when you move the question pointer to the desired componen
click mouse button 1.

On Help

Explains the various ways of obtaining help in NightSim and describes each of
items in theHelp menu

On Window

Displays help information for the current window

On Licenses

Displays status information about licenses and the license manager
3-4
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On Version

Displays version and copyright information for NightSim

NightSim also provides help information through theHelp buttons that appear in other
windows. When you click on theHelp button in one of these windows, NightSim display
the help information for that window.

Using Accelerators 3

A set of keyboard accelerators is defined for use within NightSim to provide quick acc
to certain functions and menu items. Accelerators associated with menu items allow
to access those items whether or not the menu is posted. Table 3-1 contains a list
accelerators and the resulting actions; where applicable, it indicates the menu item
which the accelerators provide shortcuts. Note that you can define additional acceler
through the use of X resources (refer to theX(1) system manual page and “Widget Hier
archy” on page B-4 for the information needed to do so).

Exiting NightSim 3

You may exit NightSim from either theScheduler window or theMonitor window by
using one of the following techniques:

Table 3-1. Accelerators

Accelerator Menu Item Action

<Control> <W> NightSim Ì Close Window Closes the currentScheduler or Monitor
window

<Control> <Q> NightSim Ì Exit Exits NightSim

<Control> <N> Scheduler Ì New Clears all information from the current
Scheduler window; resets the various areas
to blank or default values; and places the
window in the inactive state

<Control> <O> Scheduler Ì Open Config File In the currentScheduler window, opens a
scheduler configuration file that you have
previously saved

<Control> <S> Scheduler Ì Save Config File Saves the configuration and scheduling data
entered in the currentScheduler window in
the file that is associated with the window

F1 Displays context help for the component that
currently has the focus
3-5
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ed to
• Select theNightSim Ì Exit menu item.

• Press<Control> <Q>.

If you have not saved the changes that you have made in any window, you will be ask
confirm that you wish to exit.
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Chapter 4Using the Scheduler Window

This chapter describes thefrequency-based schedulerand explains how scheduler
frequency is defined and how processes are scheduled. It introduces the compone
NightSim’sScheduler window and describes the use of each component.

Understanding the Frequency-Based Scheduler 4

The frequency-based scheduleris a task synchronization mechanism that allows you
run processes at frequencies that you specify. Frequencies can be based on high-res
clocks, an external interrupt source, or completion of a cycle. The frequency-based sc
uler provides a mechanism for initiating processes at the specified frequency. The
cesses are then scheduled via the standard PowerMAX OS priority-based scheduler.

The frequency–based scheduler provides you with the ability to:

• Define FBS frequency in terms of the duration of aminor cycleand the
number of minor cycles permajor frame

• Specify the scheduling parameters with which processes are scheduled

• Detectframe overrunsfor all FBS–scheduled processes

• View the status of FBS–scheduled processes

• Remove one or all FBS–scheduled processes from a scheduler

• Reschedule an FBS–scheduled process

• Start, stop, and resume scheduling on a frequency–based scheduler

• Connect a timing source to and disconnect it from a frequency–based
scheduler

• Control use of the real–time clock device as the timing source for a
frequency–based scheduler

• Configure up to 100 frequency–based schedulers system–wide in a single
processor or multiprocessor environment

• Use both frequency–based scheduling and static priority scheduling
simultaneously

How Is Scheduler Frequency Defined? 4

You configure afrequency–based scheduler, in part, by defining the number ofminor
cyclesthat compose amajor frame. Minor cycles and major frames have associated wi
4-1
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ycle
the
them a duration of time that you can define by using a timing source for the scheduler.
timing source can be the end of a minor cycle, a real–time clock, an edge–triggered
rupt, or a user–supplied device. Procedures for using each of the devices as a t
source are explained in detail in thePowerMAX OS Guide to Real-Time Services.

If you useend-of-cycle scheduling, scheduling is triggered when the last process that
scheduled during the current minor cycle of the current major frame completes its pro
ing.

If you use a real–time clock as the timing source, you can specify the period in micro
onds or the frequency in hertz.

How Are Processes Scheduled? 4

You schedule processes to run at a certain frequency by specifying the firstminor cyclein
which the process is to be wakened in eachmajor frame(called thestarting base cycle)
and the frequency with which it is to be wakened (called the period). If, for example,
schedule “Process 1” with a starting base cycle of zero and aperiod of two, the process
will be wakened once every two minor cycles, starting with the first minor cycle in t
frame. If you schedule “Process 2” with a starting base cycle of one and a period of
that process will be wakened once every four minor cycles, starting with the second m
cycle in the frame. If you then schedule “Process 3” with a starting base cycle of two a
period of two, that process will be wakened once every two minor cycles, starting with
third minor cycle in the frame. On afrequency–based schedulerconfigured with 100
minor cycles per major frame, these processes will be wakened as illustrated in Table

The maximum frequency with which you can schedule a process is once per minor c
(a period of one); the minimum frequency is once per major frame (in the case of
example, a period of 100).

Table 4-1. Process Scheduling

Minor Cycle Processes Wakened

0 Process 1

1 Process 2

2 Process 1, Process 3

3

4 Process 1, Process 3

5 Process 2

...

97 Process 2

98 Process 1, Process 3

99
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A process runs until it calls anFBS library routine that causes it to sleep until the
frequency–based scheduler wakes it again. The frequency–based scheduler wakes
sleeping processes that are scheduled to be wakened in the current minor cycle
current major frame and repeats the process for each minor cycle in the current fram
continues to repeat the entire process on every major frame until the scheduler is disa
A scheduler configured with 100 minor cycles per major frame, a minor cycle duration
10,000 microseconds (0.01 second), and a major frame duration of one second w
processes as illustrated in Table 4-2.

As illustrated in Table 4-2, when the current major frame is zero and the current m
cycle is zero, the scheduler wakes “Process 1.” After 0.01 second, it wakes “Proces
after 0.02 second, it wakes “Process 1” and “Process 3”; and so on. At one second,
the current major frame becomes one, the current minor cycle becomes zero again, a

Table 4-2. Scheduler Operation

Major Frame Time Minor Cycle Processes Wakened

(sec.)

0 0 0 Process 1

0.01 1 Process 2

0.02 2 Process 1, Process 3

...

0.97 97 Process 2

0.98 98 Process 1, Process 3

0.99 99

1 1.00 0 Process 1

1.01 1 Process 2

1.02 2 Process 1, Process 3

...

1.97 97 Process 2

1.98 98 Process 1, Process 3

1.99 99

...

n n.00 0 Process 1

n.01 1 Process 2

n.02 2 Process 1, Process 3

..

n.97 97 Process 2

n.98 98 Process 1, Process 3

n.99 99
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scheduler wakes “Process 1.” After .01 second, it wakes “Process 2”; after .02 seco
wakes “Process 1” and “Process 3”; and so on. The scheduler continues repeatin
process for as long as it is enabled.

It is important to note that a process may not always run at the frequency that you
specified. Aframe overrunoccurs when a scheduled process does not finish its proces
before it is scheduled to run again. Overrun counts are maintained for each process a
each scheduler. You can obtain information on overruns by querying a process in
Monitor window (see Chapter 5, “Using the Monitor Window”). When you schedule
process on a selected scheduler, you have the option of ensuring that the sched
stopped when that process causes a frame overrun.

For additional information on thefrequency-based scheduler, refer to thePowerMAX OS
Guide to Real-Time Services.

Introduction to the Scheduler Window 4

TheScheduler window allows you to configure afrequency-based scheduler; select a
timing source for it; schedule programs on it; start, stop, and resume a simulation;
view scheduling data.

TheScheduler window consists of the following components:

• Menu Bar

• Configuration File Name Area

• Scheduler Configuration Area

• Process Scheduling Area

• Scheduler Control Area

• Simulation Control Area

• Run Status Area

Figure 4-1 identifies the location of each of these components in theScheduler window.
Note that this window contains sample data associated with a scheduler that exists o
system.
4-4
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Figure 4-1. Sample Scheduler Window

Procedures for using each component of theScheduler window are described in the
sections that follow.

Using the Scheduler Window Menu Bar 4

TheScheduler Window menu bar is a part of theScheduler window (see “Introduc-
tion to the Scheduler Window” on page 4-4).

TheScheduler Window menu bar provides access to the following menus:

• NightSim

• Scheduler

• Help

Each menu is described in the sections that follow.

Scheduler
Control

Area

Simulation
Control

Area

Run
Status
Area

Process
Scheduling

Area

Menu Bar

Scheduler
Configuration

Area

Configuration
File Name

Area
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The NightSim Menu 4

The NightSim menu appears on theScheduler window menu bar (see “Using the
Scheduler Window Menu Bar” on page 4-5).

The NightSim menu on theScheduler Window contains commands related to th
global operation of NightSim. Figure 4-2 presents this menu.

Figure 4-2. NightSim Menu

Descriptions of the options on theNightSim menu follow.

Create Scheduler Window

This option allows you to create a newScheduler window. The new window is
inactive—that is, it is not associated with a scheduler that exists on your system
text fields contain blanks or default values. You may create any numbe
Scheduler windows.

Create Monitor Window

This option allows you to create a newMonitor window. If the Scheduler
window from which you create the window is associated with an existing schedu
thekeyandtarget for that scheduler will be displayed in the Status Area of the ne
Monitor window. In addition, if the scheduler is active, scheduled processes
be listed in the Output Area of the newMonitor window. Use of theMonitor win-
dow is fully explained in Chapter 5, “Using the Monitor Window.”

Duplicate Window

This option allows you to create a newScheduler window with the same configu-
ration as that of theScheduler window from which this option was selected.

Close Window

This option allows you to close the currentScheduler window. If the window is
untitled and contains unsaved changes, NightSim displays the warning dialog
Figure 4-3 presents.
4-6
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Figure 4-3. Save Changes Dialog: Untitled Window

If you proceed with the current action without saving, these changes will be lost
you click on theYes button to save the changes, NightSim displays the file sel
tion dialog that Figure 4-4 presents. If you click on theNo button, the changes will
be discarded. If you click on theCancel button, the action is aborted.

Figure 4-4. Save Configuration File Dialog

To select the file in which to save the changes, use the directory text area, file m
area, list of directories, list of files, and file selection text area as appropriate. A
making a selection, you may save the changes to the selected file, search for an
file, cancel the operation, or display help related to the dialog.

If the Scheduler window is associated with a configuration file name and contai
unsaved changes, NightSim displays the warning dialog that Figure 4-5 present
4-7
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Figure 4-5. Save Changes Dialog: Titled Window

If you proceed with the current action without saving, these changes will be lost
you click on theYes button, the changes are saved in the file associated with
window. If you click on theNo button, the changes will be discarded. If you clic
on theCancel button, the action is aborted.

If the window from which you selectClose Window is the only window that you
have open, NightSim displays the question dialog that Figure 4-6 presents.

Figure 4-6. Confirm Exit Dialog

You may confirm that you wish to exit, continue to keep the window open,
display help related to the dialog.

Exit

This option allows you to exit NightSim. If you have openScheduler windows
that are untitled and contain unsaved changes, NightSim displays the warning d
that Figure 4-3 presents (see p. 4-7). In each case, you may save the changes
the window without saving the changes, cancel the close operation, or display
related to the dialog. If you click on theYes button to save the changes, NightSim
displays the file selection dialog that Figure 4-4 presents (see p. 4-7).

If you have open aScheduler window that is associated with a configuration file
name and contains unsaved changes, NightSim displays the warning dialog
Figure 4-5 presents. If you click on theYes button, the changes are saved in the fi
associated with the window.

The warning dialogs are displayed for each window that contains unsaved chan
4-8
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The Scheduler Menu 4

The Scheduler menu appears on theScheduler window menu bar (see “Using the
Scheduler Window Menu Bar” on page 4-5).

The Scheduler menu contains commands that affect the currentScheduler window.
Figure 4-7 presents this menu.

Figure 4-7. Scheduler Menu

Descriptions of the options on theScheduler menu follow.

New

This option allows you to clear all information from the currentScheduler
window; reset the various areas to blank or default values; and place the windo
the inactivestate. Thetiming hostis preserved, however.

If the window is untitled and contains unsaved changes, NightSim displays
warning dialog that Figure 4-3 presents (see p. 4-7). You may save the chan
clear the window without saving the changes, cancel the operation, or display
related to the dialog. If you click on theYes button to save the changes, NightSim
displays the file selection dialog that Figure 4-4 presents (see p. 4-7).

If the window is associated with a configuration file name and contains unsa
changes, NightSim displays the warning dialog that Figure 4-5 presents. You
save the changes, clear the window without saving the changes, cancel the o
tion, or display help related to the dialog. If you click on theYes button, the
changes are saved in the file associated with the window.

NOTE

If the window containing the unsaved changes is associated with
an active scheduler, the scheduler will continue to run although
the window is no longer associated with it.

Select Active Scheduler . . .
4-9
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This option allows you to associate the currentScheduler window with a fre-
quency-based scheduleractive on a giventarget system. When you select this
option, NightSim displays Figure 4-8.

If the window from which you select this option is untitled and contains unsav
changes, NightSim displays the warning dialog that Figure 4-3 presents (see p.
You may save the changes, close the window without saving the changes, canc
operation, or display help related to the dialog. If you click on theYes button to
save the changes, NightSim displays the file selection dialog that Figure 4-4
sents (see p. 4-7).

If the window is associated with a configuration file name and contains unsa
changes, NightSim displays the warning dialog that Figure 4-5 presents. You
save the changes, close the window without saving the changes, cancel the o
tion, or display help related to the dialog. If you click on theYes button, the
changes are saved in the file associated with the window.

To assist you in selecting a scheduler, NightSim displays the selection dialog
Figure 4-8 presents.

Figure 4-8. Select Active Scheduler Dialog

This dialog provides a list of theactive schedulersfor the system designated by the
Target field. TheTarget defaults to your local host and the list contains the acti
schedulers running on that particular system. For instance, Figure 4-8 lists the
schedulers currently running on the hostamber2 .

You may change theTarget either by using the drop-down list (which lists the
hosts in yourcluster) or by typing the name of thetarget systeminto the text field
provided. Entering an item in this field will populate the list with theactive sched-
ulerson the specified target.

You may select a scheduler from the list that the dialog displays, or you may use
Scheduler Key text field to enter the numerickey that is associated with the
desired scheduler. The key can be any positive integer value. Whether you s
from the list or enter a key, the selected scheduler must previously have b
configured, and you must have at least read permission for it; otherwise, Night
reports an error.
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Once you select a scheduler, NightSim will determine whether that schedule
attached to aremote timing device. If so, NightSim will try to find other schedulers
in the cluster that have the same key andare attached to the same remote timin
device. All such schedulers found will be treated as one “virtual”FBSand the com-
bined information displayed to the user.

If you successfully select an existing scheduler, theScheduler window becomes
an active window associated with that scheduler. Information related to the sele
scheduler replaces information that the window contained prior to the operation

Open Config File

This option allows you to open a scheduler configuration file that you ha
previously saved. The file is opened in the currentScheduler window.

If the window from which you select this option is untitled and contains unsav
changes, NightSim displays the warning dialog that Figure 4-3 presents (see p.
You may save the changes, close the window without saving the changes, canc
operation, or display help related to the dialog. If you click on theYes button to
save the changes, NightSim displays the file selection dialog that Figure 4-4
sents (see p. 4-7).

If the window is associated with a configuration file name and contains unsa
changes, NightSim displays the warning dialog that Figure 4-5 presents. You
save the changes, close the window without saving the changes, cancel the o
tion, or display help related to the dialog. If you click on theYes button, the
changes are saved in the file associated with the window.

To assist you in specifying a configuration file to be opened, NightSim displays
file selection dialog that Figure 4-9 presents.

Figure 4-9. Open Config File Dialog
4-11
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To select the file to be opened, use the directory text area, file mask area, li
directories, list of files, and file selection text area as appropriate. After makin
selection, you may open the selected file, search for another file, cancel
operation, or display help related to the dialog. When you open the selected file
Scheduler window is associated with that file and displays the configuration a
scheduling data contained in the file.

NightSim 2.4 and earlier versions used a different format for this script. See “C
figuration File Conversion Utility” on page A-2 for information about convertin
scripts created by these versions to this newer format.

Save Config File

This option allows you to save the configuration and scheduling data entered in
currentScheduler window in the file that is associated with the window. If th
configuration file name has not yet been specified, this option is disabled;
should use theSave Config File As... option. See “Configuration File Format”
on page A-1 for a description of the format of this file as well as “Configuration F
Example” on page A-2 for the actual configuration file associated with Figure 4
“Sample Scheduler Window,” on page 4-5.

NightSim 2.4 and earlier versions used a different format for this script. See “C
figuration File Conversion Utility” on page A-2 for information about convertin
scripts created by these versions to this newer format.

Save Config File As . . .

This option allows you to specify the name of the file in which you wish th
configuration and scheduling data entered in the currentScheduler window to be
saved.

When you select this option, NightSim displays the file selection dialog th
Figure 4-4 presents (see p. 4-7). After making a selection, you may save the cu
configuration and scheduling data in the selected file, search for another file, ca
the operation, or display help related to the dialog.

See “Configuration File Format” on page A-1 for a description of the format of th
file as well as “Configuration File Example” on page A-2 for the actual configur
tion file associated with Figure 4-1, “Sample Scheduler Window,” on page 4-5.

NightSim 2.4 and earlier versions used a different format for this script. See “C
figuration File Conversion Utility” on page A-2 for information about convertin
scripts created by these versions to this newer format.

Save Script . . .

This option allows you to save the current configuration as a script ofrtcp com-
mands. This script can then be used to recreate your scheduler configuration
out the added overhead of NightSim, allowing your application to start up and
more quickly. This can be extremely useful when dealing with time-critical applic
tions.

The main disadvantage of using this script instead of using NightSim is that you
not get any monitoring capabilities. This may be less important for systems tha
typically used in production environments but can be critical to those systems u
4-12
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in a testing/development environment where the monitoring feedback that Night
provides can be invaluable.

Figure 4-10. Save Script Dialog

Note that this script is different from thertcp -style configuration files found in
NightSim 2.4 and earlier versions. See “Configuration File Conversion Utility”
page A-2 for information about converting configuration files created by these o
versions to the newer style now used by NightSim (see “Configuration File Form
on page A-1 for details on this new format).

Set Clock Resolution . . .

This option allows you to select the resolution for a real-time clock that you ha
selected as the timing source for a scheduler. The resolution indicates the durat
microseconds of one clock count.

The duration of aminor cycleis defined by specifying the number of clock count
per minor cycle (1 to 65,535) and the number of microseconds per clock coun
10, 100, 1000, or 10,000). You determine the duration of amajor frameby multiply-
ing the duration of a minor cycle by the number of minor cycles per major frame
for example, you configure a scheduler with 100 minor cycles per major frame
you use as the timing source a real–time clock with a clock count of 10,000 an
clock count duration of one microsecond, each minor cycle has a duration of 10
microseconds, or 0.01 second, and each frame a duration of one second.

When you select this option, NightSim displays the selection dialog that Figure 4
presents.
4-13
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Figure 4-11. Set Clock Resolution Dialog

You select the resolution by clicking on the toggle button and choosing one of
following options:1, 10, 100, 1000, or 10000. You may apply your selection,
cancel the operation, or display help related to the dialog.

Detailed Scheduler Info . . . (expert mode only)

The dialog associated with this option provides more information about the cur
FBSwhich may be of interest to some users.

This option appears on theScheduler menu (see “The Scheduler Menu” on pag
4-9) only when the user is running inexpert mode. See theexpert resource under
“X Resources” on page B-1 for more details.

The Help Menu 4

TheHelp menu appears on theScheduler window menu bar (see “Using the Schedule
Window Menu Bar” on page 4-5).

TheHelp menu provides access to the on-line help system. See “Getting Help” on p
3-4 for detailed information about this menu and each of its items.

Using the Configuration File Name Area 4

The Configuration File Name Area is a part of theScheduler window (see “Introduction
to the Scheduler Window” on page 4-4).

The Configuration File Name Area shows the name of the configuration file with wh
the currentScheduler window is associated.

Figure 4-12. Scheduler Window - Configuration File Name Area
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If the window contains unsaved changes, the name is followed by a warning icon as
trated by Figure 4-12. When theScheduler window is not associated with a configura
tion file name, the Configuration File Name Area displays(unnamed) as illustrated by
Figure 1-1 (see p. 1-3).

Using the Scheduler Configuration Area 4

The Scheduler Configuration Area is a part of theScheduler window (see “Introduction
to the Scheduler Window” on page 4-4).

The Scheduler Configuration Area allows you to configure afrequency-based scheduler,
select the timing source that is to be used for it, and specify the permissions that are
associated with it.

Figure 4-13. Scheduler Window - Configuration Area

Descriptions of the text fields and controls contained in the Configuration Area follow

Scheduler key:

This field allows you to specify akey for the frequency–based scheduler that yo
wish to create. The key is a user–chosen numeric identifier with which the sched
will be associated. It can be any positive integer value. Note that the numbe
schedulers that can be configured at one time cannot exceed the value ofFBSMNI,
which is the maximum number of frequency–based schedulers permitted on
system (see Chapter 2, “Establishing the NightSim Environment,” for a descrip
of system tunable parameters).

Cycles per frame:

This field allows you to specify the number of cycles that compose a frame on
specified scheduler.

Max. tasks per cycle:

This field allows you to specify the maximum number of processes that can
scheduled to execute during one cycle.

Max. tasks in scheduler:

This field allows you to specify the maximum number of processes that can
scheduled on the specified scheduler at one time. The number must be less th
4-15
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equal to the productthat is obtained by multiplying the values specified in th
Cycles per frame and theMax. tasks per cycle text fields. Enter a number
ranging from one to the product of these values.

Timing host:

This field allows you to select thehostof the timing source for the scheduler. You
may enter the name of the host directly in the entry field or choose from the supp
list. This list contains a list of “probable” hosts. If the NightSim host is part of
cluster, this list includes all of the hosts in that cluster. It also includes all the ho
in all the clusters that share a common file server with the NightSim host. O
selected, theTiming source menu is repopulated with the set of devices availab
on that host.

This field defaults to the name of the NightSim host.

NOTE

The timing host cannot be changed while the scheduler is active;
you must first remove the scheduler.

Timing source:

This option menu allows you to select the timing source for the scheduler. T
timing source can be the end of aminor cycle, a real-time clock, an edge-triggered
interrupt, or a user-supplied device. Figure 4-14 presents an example of the o
menu.

Figure 4-14. Timing Source Option Menu

This list contains the set of devices available on thetiming host. Note that the
options that NightSim displays vary according to the devices that are configure
the system designated as the timing host and may change if the timing ho
changed. This list will be initially populated with the devices on the NightSim ho
since that is the default timing host.
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NOTE

Only hosts on the same VME chassis as the timing host can share
this device as a timing source for a frequency-based scheduler.
For a device to be shared within acluster, it must support the
IOCTLVECNUM ioctl operation or be an RCIM-distributed
device.

If you select theEnd of processing cycle option from theTiming Source
option menu, scheduling is triggered when the last process that is scheduled d
the currentminor cycleof the currentmajor framecompletes its processing.

NOTE

End of processing cycle is not valid for a distributed sched-
uler (i.e. you cannot assign processes to multiple targets and use
end-of cycle scheduling).

If you select a real-time clock, theClock period text field is enabled so that you
can specify the information needed to set the clock.

If you select theOther . . . option, NightSim displays the prompt dialog box tha
Figure 4-15 presents. The text input area in this dialog allows you to specify
name of a user-supplied device that you wish to use as the timing source.
Device Pathname must be the name of a device file on the currently select
timing host.

Figure 4-15. Other Device Prompt Dialog

Clock period:

If you select a real-time clock as the timing source for the scheduler, this fi
allows you to specify a value to be used in setting the clock. Otherwise, this fiel
disabled.

You may specify the period in microseconds, milliseconds, hertz, or kilohertz
clicking on the toggle button and choosing the desired option. Below the field
label that shows the minimum and maximum values that are permitted. The l
changes according to the option you choose. Figure 4-16 presents the options
which you may choose.
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Figure 4-16. Clock Period Options

Permissions:

This field allows you to specify the permissions required for operations relate
the specified scheduler (see the system manual page forintro(2) for information
on permissions associated with thefrequency–based scheduler). Enter three octal
digits––the first indicating permissions granted to the owner, the second indica
those granted to the group, and the third indicating those granted to other users
octal method for setting permissions associated with a scheduler is the same a
used for specifyingmodewith the chmod command (for assistance in using thi
method, see the system manual page forchmod(1) ). The default,600,grants read
and alter (write) permission to the owner only.

Using the Process Scheduling Area 4

The Process Scheduling Area is a part of theScheduler window (see “Introduction to
the Scheduler Window” on page 4-4).

The Process Scheduling Area allows you to (1) add programs to afrequency-based sched-
uler, (2) removeFBS-scheduled processes from a scheduler, (3) reschedule F
scheduled processes, (4) view scheduling data for current FBS-scheduled processe
(5) select the processes for which scheduling data are to be displayed.

Figure 4-17. Scheduler Window - Process Scheduling Area

The Process Scheduling Area contains a scrolling list of the processes that are cur
scheduled on afrequency-based schedulerand the parameters with which they have bee
scheduled (CPU mask, scheduling policy and priority, startingminor cycle, and so on).
You can select the process or processes that you wish to reschedule or delete by cl
on the respective item(s) in this list.

In addition, the Process Scheduling Area includes a grid that graphically shows
execution cycle for each process in the list. The labels at the top of the grid show the n
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ber of theminor cycle. The minor cycles in which each process is scheduled to run
denoted by the appearance of the letterX in the appropriate column. You can use the hor
zontal and vertical scroll bars to scroll the visible contents of the grid.

The Process Scheduling Area provides a row of process controls below the list of F
scheduled processes. Each of these controls is described in the following sections.

The Edit Button 4

Edit . . .

This push button allows you to add a program to afrequency-based scheduleror
reschedule anFBS-scheduled process. When you click on this button, NightSim displa
the Edit Process dialog box that Figure 4-18 presents. Note that if you have selecte
process from the list of scheduled processes and then click on this button, the d
contains the scheduling parameters for the selected process. NightSim also displa
Edit Process dialog box if you double click on a line in the list of scheduled processe

Figure 4-18. Edit Process Dialog Box

Descriptions of the text fields and controls contained in theEdit Process dialog box
follow:

FPID:

This field specifies the uniquefrequency-based schedulerprocess identifier that is
obtained when a program is scheduled on a scheduler. When a program has n
been scheduled on the scheduler, this field displays “(Scheduler is inactive)”.

Target System:
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This item specifies the host (ortarget system) on which this process is to be sched
uled. The option menu is populated with the host names of all the members o
clusterto which thetiming hostbelongs. If the timing host is not part of a cluster
this menu will contain only the name of the timing host, which is also the defa
value.

If this dialog is used to modify the attributes of an existing process and theHost to
Schedule on is changed after the process has been created, NightSim will pop
a warning dialog informing the user that the process will be killed and recreated
the new target. Processes cannot be moved between hosts intact.

NOTE

NightSim does not allow you to assign processes to the same tar-
get system using two different names. You must either assign all
the processes to the system using one name, or delete the pro-
cesses you assigned to one of the names (see “The Delete Button”
on page 4-23).

Program Name:

This field specifies the name of the process that you wish to schedule. Enter a
or relative pathname. The pathname must be valid on thetarget systemto which
this process is assigned. If you have selected a process from the list ofFBS-sched-
uled processes prior to clicking on theEdit button, this field contains the name o
the FBS-scheduled process.

NOTE

You cannot change the name of a process while the process is run-
ning. You must either stop the scheduler first or add a new pro-
cess with the desired name.

You may use theSelect button to bring up the following file selection dialog to
choose the program you want to configure under theFBS. Note that this dialog dis-
plays files on the system on which NightSim is running, not the system on which
process may be scheduled. However, these are often the same because clie
tems often mount a boot server’s files.
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Figure 4-19. Select a Program Dialog Box

CPU Bias:

This panel of check buttons allows you to select the processor or processor
which the program can be scheduled. Click on one or more buttons, where the
0 represents the first logical CPU,1 represents the second, and so on. To select
CPUs on your system, click on theAll button.

NOTE

You cannot change the CPU bias of/idle or /spare while the
scheduler is active because they are not real processes. You must
either add a new process with the desired CPU bias, or make the
change while the scheduler is inactive. See “How Is Idle Time
Monitored?” on page 5-4 and “How Is Spare Time Monitored?”
on page 5-4 for more information.

Sched Policy:

This panel of radio buttons allows you to select the POSIX scheduling policy for
specified program. The options are as follows: the FIFO (first–in–first–o
scheduling policy, the round–robin scheduling policy, and the other (time-shar
scheduling policy.

For a full description of the behavior of processes that are scheduled unde
respective policies, refer to the “Process Scheduling and Management” chapt
thePowerMAX OS Programming Guide.
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Priority:

The range of priority values that you can enter is governed by the scheduling po
specified. You can determine the allowable range of priorities associated with e
policy (FIFO, Round-Robin, or Other) by invoking therun(1) command from the
shell and not specifying any options or arguments (see the corresponding sy
manual page for an explanation of this command). Higher numerical val
correspond to more favorable scheduling priorities.

NightSim displays the range of priority values that you can enter next to
Prior ity field.

For complete information on scheduling policies and priorities, refer to the “Proc
Scheduling and Management” chapter of thePowerMAX OS Programming Guide.

Parameter:

This field allows you to pass an integer value to a process that is scheduled
frequency–based scheduler. The value must be a 32-bit decimal value. The defa
no value. The process can retrieve this value by using thesched_fbsqry(3rt)
library routine.

Soft Ovrn. Limit:

This field allows you to specify a consecutive overrun limit count that this proc
will tolerate and have processed as soft overruns by the kernel.Soft overrunsare
catastrophic failures only if the process reaches its limit on the number of soft o
runs tolerated. This soft overrun limit defaults to 0 for each process.

Overrun:

This check button allows you to indicate whether or not the selected sched
should be stopped in the event that the specified program causes aframe overrun.
Turn this button on if you wish the scheduler to be stopped.

Starting cycle:

This field allows you to specify the firstminor cyclein which the specified program
is to be wakened in eachmajor frame. Enter a number ranging from zero to the tota
number of minor cycles per frame minus one. (The total number of minor cycles
frame is defined when you use the Scheduler Configuration Area to configu
scheduler. See “Using the Scheduler Configuration Area” on page 4-15 for deta

NOTE

You must enter a starting cycle of zero for unscheduled processes
(for an explanation of unscheduled processes, see Chapter 5,
“Using the Monitor Window,” and the section entitled “Monitor-
ing Unscheduled Processes”).

Period:

This field allows you to establish the frequency with which the specified program
to be wakened in eachmajor frame. A period of one indicates that the specified
4-22



Using the Scheduler Window

inor
with
the

er of
rea

age

apply
g
g box
r the

ect
n. If
dia-

the
s

log
program is to be wakened everyminor cycle; a period of two indicates that it is to be
wakened once every two minor cycles, a period of three once every three m
cycles, and so on. Enter the number of minor cycles representing the frequency
which you wish the program to be wakened. This number can range from zero to
number of minor cycles that compose a frame on the scheduler. (The total numb
minor cycles per frame is defined when you use the Scheduler Configuration A
to configure a scheduler. See “Using the Scheduler Configuration Area” on p
4-15 for details.)

NOTE

You must enter a period of zero for unscheduled processes (for an
explanation of unscheduled processes, see Chapter 5, “Using the
Monitor Window,” and the section entitled “Monitoring Unsched-
uled Processes”).

After you have entered the scheduling parameters for a specified program, you may
the changes and close theEdit Process dialog box, apply the changes without closin
the dialog box, add another program to the scheduler, reset the contents of the dialo
to its initial state, cancel the changes and close the dialog box, or display help fo
dialog box.

The Delete Button 4

Delete . . .

This button allows you to deleteFBS-scheduled processes from a scheduler. If you sel
more than one process in the list, all of them are deleted when you click on this butto
the scheduler is active when you click on this button, NightSim displays the warning
log in Figure 4-20.

Figure 4-20. Delete Process Dialog: Active Scheduler

You may press theYes button to kill the selected processes after deleting them from
frequency-based scheduler. You may also press theNo button to delete the processe
from the scheduler but allow them to continue executing or pressCancel to abort the
action.

If the scheduler is inactive when you click on this button, NightSim displays the dia
that Figure 4-21 presents.
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Figure 4-21. Delete Process Dialog: Inactive Scheduler

You may pressOK to delete the processes from the scheduler orCancel to cancel the
operation.

The Filter Button 4

Filter . . .

This button allows you to specify theFBS-scheduled processes that you wish to b
displayed in the the Process Scheduling Area (see “Using the Process Scheduling
on page 4-18) of theScheduler window. When you click on this button, NightSim dis-
plays the dialog that Figure 4-22 presents.

Figure 4-22. Filter Process List Dialog

Filter Process List

This list contains all of the processes that are scheduled on the scheduler and
cates whether or not they are visible in the list presented in the Process Sched
Area of theScheduler window (see “Using the Process Scheduling Area” on pa
4-18 for details). You may use the mouse to select the process or processes tha
wish to show or hide and then click on theShow or Hide button as desired.

You may also use a combination of the following items to specify which processes
wish toShow or Hide:

FPID:
4-24



Using the Scheduler Window

ttons,
o

Sim
er(s)

” on

uling
in

ates,
You may specify the uniquefrequency-based schedulerprocess identifier for a pro-
cess that you wish toShow or Hide.

Program Name:

You may specify the name of the process that you wish toShow or Hide. Enter a
full or relative pathname. The pathname must be valid on thetarget systemto which
this process is assigned.

CPU Mask:

This panel of check buttons allows you toShow or Hide processes which are
scheduled on the specified processor or processors. Click on one or more bu
where the label0 represents the first logical CPU,1 represents the second, and s
on. To select all CPUs on your system, click on theAll button.

If an FBS-scheduled process with the specified identifier(s) does not exist, Night
reports an error. If more than one FBS-scheduled process with the specified identifi
exists, all such processes are shown or hidden.

Show

Lists in the Process Scheduling Area (see “Using the Process Scheduling Area
page 4-18) of theScheduler window those processes either selected in theFilter
Process List or specified usingFPID, Program Name, or CPU Mask .

Hide

Removes from the Process Scheduling Area (see “Using the Process Sched
Area” on page 4-18) of theScheduler window those processes either selected
the Filter Process List or specified usingFPID , Program Name, or CPU
Mask .

The Refresh Button 4

Refresh

This button is enabled only when theScheduler window is active. Clicking on this but-
ton updates the scheduler and process information in the window. If a process termin
for example, it will remain in the process list until theRefresh button is clicked, at which
time it will be removed.

Using the Scheduler Control Area 4

The Scheduler Control Area is a part of theScheduler window (see “Introduction to the
Scheduler Window” on page 4-4).

The Scheduler Control Area allows you to create and remove afrequency-based sched-
uler. It contains two push buttons that you use to perform these functions: theSet up but-
ton and theRemove button.
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Figure 4-23. Scheduler Window - Scheduler Control Area

The Scheduler Control Area also contains an icon that indicates the current state o
Scheduler window.

Figure 4-1 illustrates aScheduler window that is in the active state.

TheSet up button is enabled only when the window is in theinactivestate. When you
click on theSet up button, NightSim carries out the following actions:

• Determines whether there is an existing scheduler that is associated with
the samekeyas that entered in the current window.

If an active scheduler with the same scheduler key as the key you selected
already exists on one or more target systems to which you assigned pro-
cesses, NightSim displays the dialog that Figure 4-24 presents.

When the window is inactive, NightSim shows an
unplugged connection.

When the window is active, it shows a plugged
connection.
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You have two main choices:

- Work with the existing FBS, in which case the active FBS’s configu-
ration will appear in theScheduler window in place of the current
configuration.

or

- Replace the existing FBS with a new scheduler based on the configu-
ration in the window.

If you decide to replace the existing FBS, you then need to decide what to
with the processes running under the old FBS. Figure 4-20 is presented in
case.

You may also press theCancel button to abort this action.

• Creates a scheduler that is configured according to the parameters specified
in the Scheduler Configuration Area of the window (see “Using the Sched-
uler Configuration Area” on page 4-15 for details)

• Schedules the processes that are listed in the Process Scheduling Area of
the window and starts them running (see “Using the Process Scheduling
Area” on page 4-18 for details). Programs will run up to the firstfbswait
system call.

• Attaches the timing source to the scheduler

• Enables theStart button in the Simulation Control Area

Initially, the simulation is stopped. For an explanation of the Simulation
Control Area, see “Using the Simulation Control Area” on page 4-29.

• Disables theSet up button and enables theRemove button

• Places the window in theactive state and changes the state icon and title
bar accordingly
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TheRemove button is enabled only when the window is in theactivestate. When you
click on theRemove button, NightSim carries out the following actions:

• Displays the dialog that Figure 4-25 presents.

Figure 4-25. Remove Scheduler Dialog

You may pressYes to kill the processes that are currently scheduled on the sch
uler,No to remove the processes from the scheduler but allow them to continue
cuting, orCancel to abort the action.

• Stops the simulation if it is running

• If a real-time clock is being used as the timing source, stops the clock

• Detaches the timing source from the scheduler or disablesend-of-cycle
scheduling

• Removes all processes that are currently scheduled on the scheduler from it
and either terminates them or allows them to continue executing in
accordance with the selections made in response to the dialog presented in
Figure 4-25

• Removes the scheduler from the system

• Disables theStart, Stop, andResume buttons in the Simulation Control
Area

For an explanation of the Simulation Control Area, see “Using the Simula-
tion Control Area” on page 4-29

• Enables theSet up button and disables theRemove button

• Places the window in theinactivestate and changes the state icon and title
bar accordingly
4-28
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Using the Simulation Control Area 4

The Simulation Control Area is a part of theScheduler window (see “Introduction to the
Scheduler Window” on page 4-4).

The Simulation Control Area allows you to start, stop, and resume a simulation. It c
tains three push buttons that you use to perform these functions: theStart button, the
Stop button, and theResume button.

Figure 4-26. Scheduler Window - Simulation Control Area

The Simulation Control Area also contains an icon that indicates whether the simulati
stopped or running.

Figure 4-1 illustrates aScheduler window in which the simulation is running.

The Start button is enabled only when the simulation is stopped. When you click on
Start button, NightSim carries out the following actions:

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

• If a real-time clock is being used as the timing source, sets the clock period
in accordance with the value entered in theClock period field in the
Scheduler Configuration Area (see p. 4-17 for information on this field)

• Starts the simulation with the values of theminor cycle, major frame, and
overruncounts set to zero

TheStop button is enabled when the simulation is running. When you click on theStop
button, NightSim stops the simulation. When the simulation is stopped, the timing so

When the simulation is stopped, NightSim dis-
plays a stop sign.

When the simulation is running, NightSim dis-
plays a circle containing the wordGO.
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is not detached from the scheduler, but theTiming source andClock period fields in
the Scheduler Configuration Area of theScheduler window are enabled (see pp. 4-16
and 4-17, respectively, for information on these fields). You may wish to change the
ing source, and, if the timing source is a real-time clock, you may wish to change the c
period.

NOTE

If you change the timing source, the previously specified timing
source is detached from the scheduler when you click on the
Start or Resume button to start or resume the simulation.

While the simulation is stopped, you may also wish to change one or more of the par
ters with which you have scheduled a process on the scheduler.

Although you can also change the parameters with which a process has been sche
while the scheduler is running, it is not recommended that you do so. Reschedu
requires processor time. As a result, other processes that are currently scheduled
frequency-based schedulermay experienceframe overruns. If you have indicated as
such, the scheduler will halt on a frame overrun but can be resumed.

The Resume button is enabled when the simulation has been running but is curre
stopped. When you click on theResume button, NightSim restarts the simulation with
the values of theminor cycle, major frame, andoverruncounts the same as they were
when you stopped the simulation.
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Using the Run Status Area 4

The Run Status Area is a part of theScheduler window (see “Introduction to the Sched-
uler Window” on page 4-4).

The Run Status Area shows the number of the current majorFrame and the current minor
Cycle for the simulation running on the scheduler.

Figure 4-27. Scheduler Window - Run Status Area

This area also contains the following two configurable items:

On Target :

This option menu allows you to select whichtarget systemsupplies the frame num-
ber andminor cyclecount. This allows you to see each target’s frame and cyc
counts and determine if the schedulers are out of sync. It also allows you to as
the work of supplying this information to a machine in theclusterthat may not be as
time-critical as other systems.

Rate:

This field allows you to specify the frequency with which the frame and cyc
counts in the Run Status Area are to be updated. Enter the number of secon
occur between updates. The minimum value that you may specify is .01 second
maximum is 100 seconds. The default value is 1.0 second.

Figure 4-1 and Figure 4-27 illustrate the Run Status Area for aScheduler window that is
in theactive state.
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Chapter 5Using the Monitor Window

This chapter describes theperformance monitorand explains how to monitorFBS-
scheduled processes, a processor’sidle andspare time, and unscheduled processes.
introduces the components of NightSim’sMonitor window and describes the use of eac
component.

Understanding the Performance Monitor 5

The performance monitor is a mechanism that enables you to monitorFBS–scheduled pro-
cesses’ utilization of a CPU.

The performance monitor provides you with the ability to:

• Obtain performance monitor values by process or processor

• Start and stop performance monitoring by process

• Clear performance monitor values by processor

You also have the ability to set thetiming modeunder which the performance monitor is
to run. You can select one of two modes: one that includes time spent servicing inter
in performance monitor timing values and one that excludes time spent servi
interrupts from those values.

When the performance monitor timing mode is set to include interrupt time, a proce
user and system times will total the elapsed time that accrues when the process
currently running process. This elapsed time includes time spent servicing interrupts
performing context switches. Time spent servicing interrupts is added to the proce
system time. Time spent switching to a new process is included in the new proce
system time.

When the performance monitor timing mode is set to exclude interrupt time, a proce
user and system times will total the time that accrues when the process is the curr
running process. This time excludes time spent servicing interrupts, but it includes
spent performing context switches. Time spent switching to a new process is includ
the new process’s system time.

What Values Are Monitored? 5

The performance monitorkeeps track of the time that a process spends running from
time that it is wakened by a frequency–based scheduler until it callsfbswait . Time is
measured in microseconds. One instance of a process’s being wakened by a sched
referred to as an iteration or a cycle. Performance monitor values forFBS–scheduled
processes are reported both in terms of cycles, oriterations, and in terms ofmajor frames.
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They reflect what has happened since the last time that performance monitor values
cleared and performance monitoring was enabled.

When performance monitoring is enabled for anFBS–scheduled process, NightSim
maintains the following values for each process:

Process Parameters

Target The system on which this process is running

FPID The process’s uniquefrequency-based scheduleridentifier

PID The process’s process identification number

Name The process’s name

Priority The process’s scheduling priority

Starting Cycle The number of the firstminor cyclein which the process is
to be wakened in each frame

Period The frequency with which the process is to be wakened
eachmajor frame

CPU Mask The process’s CPU mask

Interrupt Time Inclusion Indicates whether time spent processing interrupts
included in performance monitor timing values

General Statistics

Total iterations, cycles The number of times that the process has been waken
the scheduler

Last time The amount of time that the process has spent running fr
the last time that it has been wakened by the scheduler u
it has calledfbswait

Total time The total amount of time that the process has spent runn
in all cycles

Average time The average amount of time that the process has s
running in all cycles, oriterations. This value is obtained by
dividing the value reported in the Total Time column by th
value reported in the Iterations column.

Number of overruns The number of times that the process has caused aframe
overrun

Percent of period used This value is maintained only if the timing source for
f requency-based scheduleron which the process is
scheduled is a real-time clock. It is obtained by dividing th
value reported in the Average Time column by the amou
of time that is available to the process. The amount of tim
5-2
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available to the process is calculated from itsperiodand the
length of a clock cycle.

Minimum Values

Minimum cycle time The least amount of time that the process has spent run
in a cycle

Minimum cycle frame The number of themajor framein which theminimum cycle
timehas occurred

Minimum cycle cycle The number of theminor cyclein which theminimum cycle
timehas occurred

Minimum frame time The least amount of time that the process has spent run
during amajor frame

Minimum frame frame The number of themajor frame in which the minimum
frame timehas occurred

Maximum Values

Maximum cycle time The greatest amount of time that the process has s
running in a cycle

Maximum cycle frame The number of themajor frame in which the maximum
cycle timehas occurred

Maximum cycle cycle The number of theminor cyclein which themaximum cycle
timehas occurred

Maximum frame time The greatest amount of time that the process has s
running during amajor frame

Maximum frame frame The number of themajor frame in which the maximum
frame timehas occurred

Monitoring Idle and Spare Time 5

The performance monitorprovides you with the capability of monitoring a processor
idle and spare time. Idle time refers to the time that the CPU is not busy. Spare tim
composed of the following:

• Idle time

• CPU time of processes that are not scheduled on a frequency–based sched-
uler

• CPU time ofFBS–scheduled processes for which performance monitoring
has not been enabled

It is important to note that you may monitor a processor’s spare time at the same time
you are monitoring its idle time. By monitoring a processor’s idle time, you can determ
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the amount of CPU time that is available to be allocated to additional processes
subtracting the values obtained for idle time from those obtained for spare time, you
obtain an estimate of the amount of CPU time that is being allocated to processes th
not part of a simulation. You may be able to increase the number of tasks included
simulation that you are running or run additional simulations.

Procedures for monitoring idle and spare time are described in “How Is Idle Time Mo
tored?” and “How Is Spare Time Monitored?”

How Is Idle Time Monitored? 5

You can monitor a particular processor’sidle time if you add the process/idle to a
frequency–based scheduler and schedule it on the desired processor for a particulartarget
system. You can schedule/idle for any or all targets. You can also monitor idle time fo
a number of different processors by adding/idle to a selectedfrequency–based sched
uler more than once and scheduling it on a different processor each time. Furtherm
you can add/idle to more than one frequency–based scheduler. It is important to n
however, that you can schedule/idle on a particular processor for a particular targe
only once.

To add/idle to a frequency–based scheduler, use the Process Scheduling Area o
Scheduler window (see “Using the Process Scheduling Area” on page 4-18 for deta
For an explanation of the procedures for adding a program to a scheduler, ref
Chapter 4, “Using the Scheduler Window.”

When you use NightSim to add/idle to a frequency–based scheduler, the only param
ter that you must specify is the CPU mask. The CPU mask for/idle must specify only
oneCPU. The default scheduling priority is zero. The starting base cycle is zero, and
period is one./Idle will be scheduled everyminor cycle, starting with the first minor
cycle in eachmajor frame.

You can view scheduling information for/idle in the same way that you view it for
otherFBS–scheduled processes––in the Process Scheduling Area of theScheduler win-
dow (see “Using the Process Scheduling Area” on page 4-18 for details). For an illu
tion that shows this area, refer to Figure 4-1 in Chapter 4, “Using the Scheduler W
dow.”.

How Is Spare Time Monitored? 5

You can monitor a processor’sspare timeby adding the process/spare to a selected
frequency–based schedulerand scheduling it on the desired processor for a particulartar-
get. You can schedule/spare for any or all targets as well. As in the case of/idle , you
can monitor spare time for a number of different processors by adding/spare to a
selected frequency–based scheduler more than once and by scheduling it on a dif
processor each time. You can also add/spare to more than one frequency–based sche
uler. It is important to note, however, that you can schedule/spare on a particular pro-
cessor for a particular target only once.

When you add/spare to a frequency–based scheduler, the only parameter that you m
specify is the CPU mask. The CPU mask for/spare must specify only oneCPU. The
default scheduling priority is zero. The starting base cycle is zero, and the period is
5-4
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/Spare will be scheduled everyminor cycle, starting with the first minor cycle in each
major frame.

You can view scheduling information for/spare in the same way that you view it for
otherFBS–scheduled processes––in the Process Scheduling Area of theScheduler win-
dow (see “Using the Process Scheduling Area” on page 4-18 for details). For an illu
tion that shows this area, refer to Figure 4-1 in Chapter 4, “Using the Scheduler W
dow.”.

Monitoring Unscheduled Processes 5

The performance monitorprovides you with the additional capability of monitoring th
performance of unscheduled processes. Unscheduled processes are those that
wakened by the scheduler and do not callfbswait ; they are not scheduled to run at a
certain frequency. To be able to obtainperformance monitorvalues for such processes
you must first add them to afrequency–based schedulerand specify a starting base cycle
of zero and aperiod of zero. The other scheduling parameters that you must spec
include the process’s scheduling priority and the CPU on which it is to be scheduled.
can optionally specify a decimal value to be passed to a process that is scheduled
frequency–based scheduler. TheHalt FBS on frame overrun flag does not apply to
an unscheduled process (see “Overrun:” on page 4-22).

You can add unscheduled processes to a frequency–based scheduler by using the P
Scheduling Area of theScheduler window (see “Using the Process Scheduling Area” o
page 4-18 for details). For an explanation of the procedures for adding a program
scheduler, refer to Chapter 4, “Using the Scheduler Window.”

You can view scheduling information for unscheduled processes in the same way tha
view it for otherFBS–scheduled processes––in the Process Scheduling Area of
Scheduler window (see “Using the Process Scheduling Area” on page 4-18 for deta
For an illustration that shows this area, refer to Figure 4-1 in Chapter 4, “Using the Sc
uler Window.”.

The performance monitorvalues that are maintained for unscheduled processes incl
the following:

• Last time

• Total time

• Minimum frame timeand the number of the frame in which it occurred

• Maximum frame timeand the number of the frame in which it occurred

You can obtain these values if you enable performance monitoring for the proces
Procedures for enabling performance monitoring and retrievingperformance monitor
values are described in detail in “The Monitor Menu” on page 5-9.
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Introduction to the Monitor Window 5

The Monitor window allows you to start and stop performance monitoring onFBS-
scheduled processes scheduled on one or more processors, clearperformance monitor
values for all FBS-scheduled processes scheduled on one or more processors, and
performance monitorvalues for selected FBS-scheduled processes.

TheMonitor window consists of the following components:

• Menu Bar

• Status Area

• Output Area

• Output Control Area

Figure 5-1 identifies the location of each of these components in theMonitor window.
Note that this window contains sample data associated with a scheduler that exists o
system.

Figure 5-1. Sample Monitor Window

Procedures for using each component of theMonitor window are described in the
sections that follow.

Menu
Bar

Status
Area

Output
Area

Output
Control

Area
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Using the Monitor Window Menu Bar 5

TheMonitor Window menu bar is a part of theMonitor window (see “Introduction to
the Monitor Window” on page 5-6).

TheMonitor Window menu bar provides access to the following menus:

• NightSim

• Monitor

• Output

• View

• Help

Each menu is described in the sections that follow.

The NightSim Menu 5

TheNightSim menu appears on theMonitor window menu bar (see “Using the Monitor
Window Menu Bar” on page 5-7).

TheNightSim menu on theMonitor Window contains commands related to the globa
operation of NightSim. Figure 5-2 presents this menu.

Figure 5-2. NightSim Menu

Descriptions of the options on theNightSim menu follow.

Create Scheduler Window

This option allows you to create a newScheduler window. If this option is
selected from aMonitor window which is associated with an existing schedule
the newScheduler window is created as anactive windowand all information
associated with theMonitor window, including thetarget andscheduler key, is
copied to this newScheduler window.

Create Monitor Window

This option allows you to create a newMonitor window. The new window will not
be associated with a particularfrequency-based scheduler.
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Duplicate Window

This option allows you to create a newMonitor window with the same configura-
tion as that of theMonitor window from which this option was selected. Note tha
if performance monitorvalues are currently being logged to one or more files, t
newMonitor window will not be associated with those files.

Close Window

This option allows you to close the currentMonitor window.

If performance monitorvalues are being logged to a file, the dialog that appears
Figure 5-3 is presented. NightSim requires that you close this file before proceed

Figure 5-3. Stop Logging Dialog

PressOK to stop logging and close the file,Cancel to abort the requested action
and continue logging, or displayHelp related to the dialog.

If the window from which you selectClose Window is the only window that you
have open, NightSim displays the warning dialog that Figure 4-6 presents.

Exit

This option allows you to exit NightSim. If you have openScheduler windows
that are untitled and contain unsaved changes, NightSim displays the warning d
that Figure 4-3 presents (see p. 4-7). In each case, you may save the changes
the window without saving the changes, cancel the close operation, or display
related to the dialog. If you click on theYes button to save the changes, NightSim
displays the file selection dialog that Figure 4-4 presents (see p. 4-7).

If you have open aScheduler window that is associated with a configuration file
name and contains unsaved changes, NightSim displays the warning dialog
Figure 4-5 presents. If you click on theYes button, the changes are saved in the fi
associated with the window.

The warning dialogs are displayed for each window that contains unsaved chan

If performance monitorvalues are being logged to one or more files, NightSim di
plays the warning dialog in Figure 5-3 (see p. 5-8). You may confirm that you w
to stop logging and close the file, continue to keep the window open, or display h
related to the dialog.
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The Monitor Menu 5

The Monitor menu appears on theMonitor window menu bar (see “Using the Monitor
Window Menu Bar” on page 5-7).

The Monitor menu contains general commands related to performance monitor
Figure 5-4 presents this menu.

Figure 5-4. Monitor Menu

Descriptions of the options on theMonitor menu follow.

Select Active Scheduler . . .

This option allows you to associate the currentMonitor window with afrequency-
based scheduleractive on a giventarget system. When you select this option, Night-
Sim displays Figure 4-8, “Select Active Scheduler Dialog,” (see p. 4-10
Chapter 4 for an explanation of this dialog).

This dialog provides a list of the active schedulers for the system designated b
Target field. The Target defaults to your local SBC and the list contains th
active schedulers running on that particular system. For instance, Figure 4-8
the two schedulers currently running on the targetamber2 .

You may change theTarget either by using the drop-down list (which lists the tar
gets in yourcluster) or by typing the name of thetarget systeminto the text field
provided. Entering an item in this field will populate the list with the active sche
ulers on the specified target.

You may select a scheduler from the list that the dialog displays, or you may use
Scheduler Key text field to enter the numerickey that is associated with the
desired scheduler. The key can be any positive integer value. Whether you s
from the list or enter a key, the selected scheduler must previously have b
configured, and you must have at least read permission for it; otherwise, Night
reports an error.

Once you select a scheduler, NightSim will determine whether that schedule
attached to aremote timing device. If so, NightSim will try to find other schedulers
in the cluster that have the same key andare attached to the same remote timin
device. All such schedulers found will be treated as one “virtual”FBSand the com-
bined information displayed to the user.
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If you successfully select an existing scheduler, theMonitor window is associated
with that scheduler.

If performance monitorvalues are being logged to one or more files, NightSim as
you if you wish to stop the logging and close the files using the dialog that appe
in Figure 5-3. You may confirm that you wish to stop logging and close the fi
continue to keep the window open, or display help related to the dialog. If the w
dow from which you selectSelect Active Scheduler . . . is the only window
that you have open, NightSim displays the warning dialog in Figure 4-6.

Associate Scheduler Window . . .

This dialog box allows you to associate aMonitor window with an existing sched-
uler. The dialog lists thescheduler keyand thetarget systemsto which processes
are assigned for eachScheduler window in the current NightSim session. Selec
one of these schedulers by clicking on it and pressingOK , or pressCancel to close
the dialog and leave theMonitor window unchanged.

Figure 5-5. Select Associated Scheduler Window Dialog

Select Target and Key . . .

This dialog allows you to associate aMonitor window with a scheduler by specify-
ing theTarget System where the scheduler resides and itsScheduler Key.
The scheduler need not already exist. If it does not exist but the scheduler is cre
in this session of NightSim, theMonitor window will automatically start monitor-
ing that scheduler when the scheduler is created and started by NightSim.
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Figure 5-6. Select Target System and Key Dialog

Enable/Disable Monitoring . . .

This option allows you to enable or disable performance monitoring for one or m
processes that are scheduled on the selected scheduler. By default, perform
monitoring is enabled for allFBS-scheduled processes.

When you select this option, NightSim displays the selection dialog that Figure
presents.

Figure 5-7. Enable/Disable Monitoring Dialog

Enable/Disable Monitoring List

This list contains all of the processes that are scheduled on the scheduler and
cates whether or not performance monitoring is currently enabled for each proc
You may use the mouse to select the process or processes for which you wi
enable or disable performance monitoring and then click on theEnable or Dis-
able button as desired.

You may also use a combination of the following items to specify those processe
which you wish performance monitoring enabled or disabled:

FPID:
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You may specify the uniquefrequency-based schedulerprocess identifier of a pro-
cess for which you wish performance monitoring enabled or disabled.

Program Name:

You may specify the name of the process for which you wish performance mon
ing enabled or disabled. Enter a full or relative pathname. The pathname mu
valid on thetarget systemto which this process is assigned.

CPU Mask:

This panel of check buttons allows you toEnable or Disable performance moni-
toring for processes that are scheduled on the specified processor or proces
Click on one or more buttons, where the label0 represents the first logical CPU,1
represents the second, and so on. To select all CPUs on your system, click o
All button.

If an FBS-scheduled process with the specified identifier(s) does not exist, Night
reports an error. If more than one FBS-scheduled process with the specified identifi
exists, all such processes are shown or hidden.

Enable

Enables performance monitoring for those processes either selected in
Enable/Disable Monitoring List or specified usingFPID, Program Name,
or CPU Mask.

Disable

Disables performance monitoring for those processes either selected in
Enable/Disable Monitoring List or specified usingFPID, Program Name,
or CPU Mask.

Include Interrupt Time

This item allows you set thetiming modeunder which the performance monitor is to
run, indicating that time spent processing interrupts is to beincluded in perfor-
mance monitortiming values. This is a system-wide setting that affects all pr
cesses on thetarget systemsthat have processes attached to the specified schedu

This status may be displayed by selecting theInterrupt Time Inclusion check-
box in theCustom Display dialog from theView menu (see Figure 5-12 on page
5-15). The Output Area in theMonitor window will then report this status for each
process (see “Using the Output Area” on page 5-23 for related information).

Exclude Interrupt Time

This item allows you to set thetiming modeunder which the performance monitor is
to run, indicating that time spent processing interrupts is to beexcludedfrom per-
formance monitortiming values. This is a system-wide setting that affects all pr
cesses on thetarget systemsthat have processes attached to the specified schedu

This status may be displayed by selecting theInterrupt Time Inclusion check-
box in theCustom Display dialog from theView menu (see Figure 5-12 on page
5-15). The Output Area in theMonitor window will then report this status for each
process (see “Using the Output Area” on page 5-23 for related information).
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Clear Performance Values . . .

This option allows you to clearperformance monitorvalues for allFBS-scheduled
processes on one or more processors. Note that values are cleared for selected
on all target systemsthat have processes attached to the specified scheduler.

When you select this option, NightSim displays the dialog that Figure 5-8 prese

Figure 5-8. Clear Performance Monitor Values Dialog

You use the panel of check buttons to select the processor or processors for w
you wish to clearperformance monitorvalues. Click on one or more buttons, wher
the label0 represents the first logical CPU,1 represents the second, and so on. T
select all CPUs on your system, click on theAll button. After selecting the
processor(s), you may apply your selection, cancel the operation, or display
related to the dialog.

The Output Menu 5

The Output menu appears on theMonitor window menu bar (see “Using the Monitor
Window Menu Bar” on page 5-7).

TheOutput menu controls where performance data is to be sent. Figure 5-9 present
menu.

Figure 5-9. Output Menu

A checkmark appears next to an item if it is enabled. The two items can be enabled o
abled independently. Descriptions of these options follow.

To Screen

This toggle button allows you to indicate whether or not performance monitor
values are to be displayed in the Output Area of theMonitor window (see “Using
the Output Area” on page 5-23 for related information).

To Text File . . .
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This option allows you to (1) specify the name of a text file in which you wishper-
formance monitorvalues to be saved and (2) specify the types of values to be sa
When you select this option, NightSim displays the selection dialog that Figure 5
presents.

Figure 5-10. Save to Text File Dialog

To select the file in which values are to be saved, use the directory text area
mask area, list of directories, list of files, and file selection text area as appropr
To specify the types of values to be saved, use theFields to output option menu
that Figure 5-11 presents.

Figure 5-11. Fields to Output Option Menu

Descriptions of the options contained in theFields to output option menu follow.

Summary Fields

This option specifies the following types of values:target system, process
parameters (FPID, program name, and CPU mask) and general statisti
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Refer to “What Values Are Monitored?” on page 5-1 for a complete descr
tion of all types ofperformance monitorvalues.

Minimum Fields

This option specifies the following types of values:target system, process
parameters (FPID, program name, and CPU mask), general statistics (itera-
tions), and minimum values. Refer to “What Values Are Monitored?” on pa
5-1 for a complete description of all types ofperformance monitorvalues.

Maximum Fields

This option specifies the following types of values:target system, process
parameters (FPID, program name, and CPU mask), general statistics (itera-
tions), and maximum values. Refer to “What Values Are Monitored?” on pa
5-1 for a complete description of all types ofperformance monitorvalues.

All Fields

This option specifies all types of values:target system, process scheduling
parameters, general statistics, minimum values, and maximum values. R
to “What Values Are Monitored?” on page 5-1 for a complete description
all types ofperformance monitorvalues.

Custom . . .

This option allows you to select any of the types of values that theperfor-
mance monitorfacility maintains.

When you select this option, NightSim displays the dialog that Figure 5-
presents.

Figure 5-12. Custom Display Dialog Box

You use the panels of check buttons to select the types ofperformance moni-
tor values that you wish to save. Click on one or more buttons as desi
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After you have selected the types of values that you wish to save, you m
apply the selections and close theCustom Display dialog box, cancel the
selections, or display help related to the dialog.

After selecting the file in which values are to be saved and specifying
types of values to be saved, you may save the values in the selected
search for another file, cancel the operation, or display help related to the
log.

The View Menu 5

TheView menu appears on theMonitor window menu bar (see “Using the Monitor Win-
dow Menu Bar” on page 5-7).

TheView menu controls output to the Monitor window. Figure 5-13 presents this men

Figure 5-13. View Menu

Descriptions of the options on theView menu follow.

Select Processes. . .

This option allows you to specify theFBS-scheduled processes whoseperformance
monitorvalues will be reported.

Depending on the selection under theOutput menu (see “The Output Menu” on
page 5-13), performance monitor values will be displayed in:

• the Output Area of theMonitor window if the “To Screen” option
is selected (see “Using the Output Area” on page 5-23 for more
information)

• a text file if the “To Text File...” option is selected

Note that performance monitoring must be enabled for a process in order for it t
shown in theMonitor window. Performance monitoring is enabled for all pro
cesses by default.

When you choose theSelect Processes . . . option, NightSim displays the dia-
log in Figure 5-14:
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Figure 5-14. Select Processes to View Dialog

Select Processes List

This list contains all of the processes that are scheduled on the schedule
indicates whether or not their performance values will be reported. You m
use the mouse to select the process or processes whose performance
you wish toShow or Hide.

You may also use a combination of the following items to specify which proces
you wish toShow or Hide:

FPID:

You may specify the uniquefrequency-based schedulerprocess identifier for
a process whose performance values you wish toShow or Hide.

Program Name:

You may specify the name of the process that you wish toShow or Hide.
Enter a full or relative pathname. The pathname must be valid on thetarget
systemto which this process is assigned.

CPU Mask:

This panel of check buttons allows you toShow or Hide processes which are
scheduled on the specified processor or processors. Click on one or more
tons, where the label0 represents the first logical CPU,1 represents the sec-
ond, and so on. To select all CPUs on your system, click on theAll button.

If an FBS-scheduled process with the specified identifier(s) does not exist, Ni
Sim reports an error. If more than one FBS-scheduled process with the spec
identifier(s) exists, all such processes are shown or hidden.

Show

Reports the performance monitor values for those processes either selec
theSelect Processes List or specified usingFPID, Program Name, or
CPU Mask .

Hide
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Refrains from reporting the performance monitor values for those proces
either selected in theSelect Processes List or specified usingFPID,
Program Name, or CPU Mask .

Display Fields

This option allows you to specify the types ofperformance monitorvalues that are
to be displayed in the Output Area of theMonitor window (see “Using the Output
Area” on page 5-23 for related information). When you select this option, NightS
displays the tear-off menu that Figure 5-15 presents.

Figure 5-15. Display Fields Tear-Off Menu

Descriptions of the options contained in theDisplay Fields tear-off menu follow.

Summary Fields

This option specifies the following types of values:target system, process
parameters (FPID, program name, and CPU mask) and general statisti
Refer to “What Values Are Monitored?” on page 5-1 for a complete descr
tion of all types ofperformance monitorvalues.

Minimum Fields

This option specifies the following types of values:target system, process
parameters (FPID, program name, and CPU mask), general statistics (itera-
tions) and minimum values. Refer to “What Values Are Monitored?” on pa
5-1 for a complete description of all types ofperformance monitorvalues.

Maximum Fields

This option specifies the following types of values:target system, process
parameters (FPID, program name, and CPU mask), general statistics (itera-
tions) and maximum values. Refer to “What Values Are Monitored?” on pa
5-1 for a complete description of all types ofperformance monitorvalues.

All Fields

This option specifies all types of values:target system, process scheduling
parameters, general statistics, minimum values, and maximum values. R
to “What Values Are Monitored?” on page 5-1 for a complete description
all types ofperformance monitorvalues.

Custom . . .
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This option allows you to select any of the types of values that theperfor-
mance monitorfacility maintains.

When you select this option, NightSim displays the dialog that Figure 5-
presents.

You use the panels of check buttons to select the types ofperformance moni-
tor values that you wish to display. Click on one or more buttons as desir
After you have selected the types of values that you wish to display, you m
apply the selections and close theCustom Display dialog box, apply the
selections without closing the dialog box, cancel the selections, or disp
help related to the dialog.

Sort By

This option allows you to select the primary sort key used in ordering theFBS-
scheduled processes and associatedperformance monitorvalues. (Refer to “The
Output Menu” on page 5-13 for information on specifying where these values
reported.)

When you select this option, NightSim displays the tear-off menu that Figure 5
presents.

Figure 5-16. Sort By Tear-Off Menu

You specify the type of value to be used as the primary sort key by clicking on
desired radio button. It is important to note that the first seven options are sepa
from the others. The reason is that with the first seven options, the sort order mu
calculated only once. With the other options, the sort order must be recalcul
each time you query the values. As a result, the overhead associated with the
seven options is far less than that associated with the others.

The default isTarget System.
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Then Sort By

This option allows you to indicate the secondary sort key to be used in ordering
FBS-scheduled processes and associatedperformance monitorvalues. (Refer to
“The Output Menu” on page 5-13 for information on specifying where these val
are reported.) TheSort By andThen Sort By options allow you to sort first on a
value such as priority and then sort again within that grouping by a value suc
average time.

When you select this option, NightSim displays the tear-off menu that Figure 5
presents.

Figure 5-17. Then Sort By Tear-Off Menu

You specify the type of value to be used as the secondary sort key by clicking on
desired radio button or you may choose the first option,None, to have no second-
ary sort key. It is important to note that the next eight options are separated from
others. The reason is that with those eight options, the sort order must be calcu
only once. With the other options, the sort order must be recalculated each time
query the values. As a result, the overhead associated with the eight options
less than that associated with the other options.

The default isFPID.

Resolution

This option allows you to control the precision with which NightSim reports th
performance monitortiming values. When you select this option, NightSim display
the tear-off menu that Figure 5-18 presents.
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Figure 5-18. Resolution Options

You may specify the precision in microseconds, tens of microseconds, hundred
microseconds, milliseconds, or tens of milliseconds by clicking on the toggle bu
and choosing the desired option.

The Help Menu 5

TheHelp menu appears on theMonitor window menu bar (see “Using the Monitor Win-
dow Menu Bar” on page 5-7).

TheHelp menu provides access to the on-line help system. See “Getting Help” on p
3-4 for detailed information about this menu and each of its items.

Using the Status Area 5

The Status Area is a part of theMonitor window (see “Introduction to the Monitor Win-
dow” on page 5-6).

The Status Area displays information about thefrequency-based schedulerwith which
this Mon itor window is associated.

Figure 5-19. Monitor Window - Status Area

It contains the following values:

Target

This field displays thetarget systemon which the scheduler associated with thi
Monitor window resides. If this scheduler is distributed across multiple systems
clusterconfiguration, this is just one of the target systems; it is the system t
NightSim will query first to determine information about the scheduler.

Together with theScheduler Key, this Target system serves to identify the
scheduler to NightSim.
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This field displays the numerickeyfor the scheduler with which thisMonitor win-
dow is associated.

If the frequency-based schedulerwith which theMonitor window is associated is an
active scheduler, the Status Area also shows:

Frame

Currentmajor frameof the associatedfrequency-based scheduler.

Cycle

Currentminor cycleof the associatedfrequency-based scheduler.

The Status Area also contains two icons: one that indicates the current state of the s
uler and one that indicates the current state of the simulation.

Figure 5-19 illustrates the Status Area for aMonitor window that is associated with an
active scheduler and a running simulation.

When the scheduler is inactive, NightSim shows
an unplugged connection.

When the scheduler is active, it shows a plugge
connection.

When the simulation is stopped, NightSim dis-
plays a stop sign.

When the simulation is running, it displays a cir-
cle containing the word GO.
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Using the Output Area 5

The Output Area is a part of theMonitor window (see “Introduction to the Monitor Win-
dow” on page 5-6).

The Output Area contains a textual display ofperformance monitorinformation.

Figure 5-20. Monitor Window - Output Area

The Output Area allows you to viewperformance monitorvalues for selectedFBS-
scheduled processes. It contains a scrolling list of the processes that are curr
scheduled on thefrequency-based schedulerwith which theMonitor window is
associated and that have been selected for performance monitoring. You can us
horizontal and vertical scroll bars to scroll the visible contents of the area. Although
cannot edit this area of theMonitor window, you can use the mouse to select text in th
area and paste it in another window—one in which an editor is running, for example.

For information on the commands that allow you to control the operation of theperfor-
mance monitor, refer to “The Monitor Menu” on page 5-9. For information on the com
mands that allow you to control the information that is displayed in the Output Area, r
to “The View Menu” on page 5-16.

Using the Output Control Area 5

The Output Control Area is a part of theMonitor window (see “Introduction to the Mon-
itor Window” on page 5-6).

The Output Control Area allows you to specify the frequency and precision with wh
you wishperformance monitorvalues to be updated. Note that the selections that y
make in the Output Control Area apply both to the values displayed in the Output Are
theMoni tor window (see “Using the Output Area” on page 5-23) and the values save
a file. See “The Output Menu” on page 5-13 for related information.

Figure 5-21. Monitor Window - Output Control Area

The Output Control Area contains the following text field and controls:
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Repetitive Query

This check button allows you to indicate that you wish NightSim to repeate
queryperformance monitorvalues at a rate that you specify in theRate text field in
the Output Control Area. If this button is activated and the simulation on thefre-
quency-based schedulerassociated with theMonitor window has not been started
NightSim will query thetarget system(designated in theTarget field of theMoni-
tor window) at the specifiedRate to detect when the scheduler gets started.

Note that once the scheduler is active, NightSim must query every target syste
which processes have been assigned to obtain the complete set of performance
This may affect the performance of those target systems to some degree.

Rate

This field allows you to specify the frequency with whichperformance monitor
values are to be updated. Enter the number of seconds to occur between up
The minimum value that you may specify is 0.01 second and the maximum is
seconds. The default value is 1.0 second.

Query Now

This push button allows you to queryperformance monitorvalues immediately.

Resolution of Times

This displays the resolution of the times displayed by theperformance monitor.
This resolution is controlled by theResolution item in theView menu. See “The
View Menu” on page 5-16 for more information.
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Appendix AConfiguration Files

This appendix discusses the format of configuration files used by NightSim and a con
sion utility for configuration files used by NightSim 2.4 and earlier versions.

Configuration File Format 1

Earlier versions of NightSim allowed the user to save the configuration as a sequen
rtcp commands to a file that could be run as a script in place of using NightSim. T
cluster capability of NightSim makes this form less desirable, as well as less effici
The configuration is now saved to a file with the following format:

Scheduler <key> {
cycles <n>; // cycles per frame
tasks total <n>; // total number of tasks allowed in scheduler
tasks per cycle <n>; // optional, defaults to total tasks
permissions <perms>; // permissions, see below

timing source {
host "<name>"; // timing host name
EOC ; // if end-of-cycle timing
clock "<name>"; // simple name of clock
eti "<name>"; // simple name of eti
other "<name>"; // full pathname of device
clock duration <n>; // clock duration in microseconds
clock count <n>; // ticks per minor cycle

}

process "<program_name>" on "<target_name>" {
policy <p>; // scheduling policy, p = { R | O | F}
priority <n>; // scheduling priority
parameter <n>; // program parameter, if absent, -1
soft overruns <n>; // soft overrun limit, if absent, no limit
halt on overrun; // if absent, don’t halt
cpu <mask>; // cpu bias mask, see below
start cycle <n>; // starting cycle
period <n>; // period

} ...
}

NOTE

T h e v a l u es f o r <n am e >, <p ro g ra m_ na m e> , a n d
<target_name> must be enclosed in double quotes (" )

The<perms> specification is a sequence of one or more of the following:

owner=<permspec>
group=<permspec>
other=<permspec>

where<permspec> is either ’r ’, ’ w’, or ’ rw ’.
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The<mask> specification can be a comma-separated list of mask specifiers. E
specifier can be a CPU number (specified as an integer), a range of CPU numb
the form<n>-<m> , or the keywordactive , indicating all active CPUs on the sys-
tem.

Configuration File Example 1

The following is an example of the configuration file associated with the scheduler in F
ure 4-1, “Sample Scheduler Window,” on page 4-5.

Scheduler 100 {
cycles 50;
tasks total 32;
tasks per cycle 8;
permissions owner=rw;

timing source {
host "amber2";
clock "0c3";
clock duration 10;
clock count 100;

}

process "/usr/lib/NightSim/prog1"
on "amber2" {

policy F;
priority 50;
parameter 0;
soft overruns 0;
cpu active;
start cycle 0;
period 2;

}

process "/usr/lib/NightSim/prog2"
on "amber2" {

policy F;
priority 45;
parameter 0;
soft overruns 0;
cpu active;
start cycle 1;
period 50;

}

}

Configuration File Conversion Utility 1

NightSim 2.4 and earlier versions supported configuration files consisting of a sequ
of rtcp commands (see “Supported rtcp Commands” on page A-3). While NightSim
retains the ability to generate a script containingrtcp commands, the "configuration" is
now saved to a file with an enhanced format that supportsclosely-coupled systems.

A script is provided in order to convert these older configuration files to the format t
NightSim now uses.

The syntax for using this conversion script is:

convert_rtcp old_configuration_file
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It is invoked with the name of the script you want to convert and produces the conve
script onstdout . It assumes thatold_configuration_fileis a NightSim 2.4 or earlier con-
figuration file that has not been modified by the user. Errors or other strange beha
may occur otherwise.

Old configuration files should be converted using this utility and the newly-conver
configuration files should be used instead.

Supported rtcp Commands 1

NightSim supports the followingrtcp commands for use in theScheduler script files,
as well as in configuration files used by NightSim 2.4 and earlier versions (see “Conf
ration File Conversion Utility” on page A-2 for information about converting these files
the newer format):

cs Configure an FBS

sp Schedule a process on an FBS

ats Attach timing source to an FBS

stc Set real-time clock

See “Save Script . . .” on page 4-12 for more information about how these scripts are
erated by NightSim.

For complete information onrtcp(1) and these commands, refer to thePowerMAX OS
Guide to Real-Time Servicesor their associatedmanpages.
A-3



NightSim User’s Guide
A-4



ight-

ring
fault

duler.

tatus

alue

s 1.

nitor

fol-
B
Appendix BResources

This appendix details the X resources, NightStar resources, and widget hierarchy in N
Sim.

X Resources 2

The following X resources are available for configuring the behavior of NightSim:

*defaultClockRes

Specifies the default resolution in microseconds that is to be used when configu
a real-time clock. Permissible values are 1, 10, 100, 1000, and 10000. The de
value is 10.

*defaultPermissions

Specifies the default access permissions to be used when creating a new sche
The value is an octal number in the same format used bychmod(1) . The default
value is 600.

*defaultUpdateRate

Specifies the default rate in seconds that is to be used for updating the run s
fields in theScheduler window and taking repetitive queries in theMonitor win-
dow. Minimum value is 0.01 second; maximum value is 100 seconds; default v
is 1.0 second.

*defaultMonitorRes

Specifies the default resolution in microseconds of time-based fields in theMonitor
window. Permissible values are 1, 10, 100, 1000, and 10000; the default value i

*displayTitle1 - *displayTitle9

*displayFields1 - *displayFields9

These resources are used to specify the predefined sets of performance mo
fields. Up to 9 sets of fields can be defined. ThedisplayTitle n resource is a
string that defines a name for field setn, and thedisplayFields n resource is a
list of four-letter codes that specify the fields to be displayed. The codes are as
lows:
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fpid FPID of the process

spid system PID of the process

name program name

prio program priority

stcy starting cycle

peri period

cpum CPU bias

itrc iteration count

lcyt last cycle time

tott total time

avgt average cycle time

sorc soft overrun count

ovrc overrun count

prcn percent of period used

mnct minimum cycle time

mncf minimum cycle frame

mncc minimum cycle cycle

mnft minimum frame time

mnff minimum frame frame

mxct maximum cycle time

mxcf maximum cycle frame

mxcc maximum cycle cycle

mxft maximum frame time

mxff maximum frame frame

intr inclusion/exclusion of interrupt time

As an example, the following is the default for the first field set:

*displayTitle1: Summary Fields
*displayFields1: targ fpid name cpum itrc lcyt tott
avgt sorc ovrc prcn

*expert

Specifies whether the user is running inexpert mode(True or False ). The default
value isFalse .

*serverStartTimeout

Specifies the amount of time (in seconds) that NightSim should allow for the Nig
Sim server to start up on a target system. If the server does not start succes
within this time period, but no error is received, NightSim aborts the operation
displays an error message.

The default value is 15 seconds. You may need to specify a longer time for slow
heavily-loaded networks or target systems.

*serverMessageTimeout
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Specifies the amount of time (in seconds) that NightSim should allow for the Nig
Sim server to respond to a message. If the server does not respond within
period, NightSim will assume that the server has terminated or that the remote ta
is inoperative. NightSim will then abort the operation and display an error mess

The default value is 20 seconds. You may need to specify a longer time for slow
heavily-loaded networks or target systems.

NightStar Resources 2

You may control NightSim's appearance using the NightStar Font Resources
NightStar Color Resources. In most cases, however, the default values for the follo
resources should be used.

NightStar Font Resources 2

This section describes the special font resources available for NightStar tools. In add
to these resources, NightStar tools specify an overalldefault fontthat is used for most of
the textual display. NightStar tools use proportional-width fonts except in areas
depend on text alignment; in these instances a fixed-width font is important
readability. If you decide to change fonts, make sure that you choose another fixed-w
font for the font resources that havefixed in their names.

NightStar font resources include:

smallFontList

Used for areas that require a smaller font.

infoFontList

Used for areas that display informational messages, warnings, errors.

fixedFontList

Used for areas that depend on text alignment.

smallFixedFontList

Used for areas that depend on text alignment but require a smaller font.

The /usr/lib/X11/app-defaults/Nsim resource file specifies the font values fo
NightSim.

NightStar Color Resources 2

This section describes the special color resources available for NightStar tools.
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addition to these resources, NightStar tools specify an overalldefault colorthat is used
for most of the window areas. NightStar tools use the same color scheme to indicate
they are part of the same tool set and to provide cues about the usage of different ar
the windows. Each NightStar tool uses a unique color for its menu bars.

The following NightStar color application resources are defined:

outputBackground
outputForeground

Used for the background and foreground colors in output-only areas.

inputBackground
inputForeground

Used for the background and foreground colors in areas that accept user input.

The /usr/lib/X11/app-defaults/Nsim-color resource file specifies the color
values for NightSim.

Widget Hierarchy 2

Information about the widget hierarchy for the graphical user interface is useful
modifying the behavior of NightSim through the use of standard X11 or Motif resourc
You can get this information by usingeditres(1) . See theman page for information
abouteditres .
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Appendix CReporting Bugs

This section describes how to report bugs in NightSim. It is important to rep
problems, otherwise we might never know about them. You can report a problem
calling the Concurrent Software Support Center or by submitting a Software Ac
Request (SAR). For details on these methods, see the sectionDirect Software Supportin
the Release Notes for the current release.

It is also important to report a problem in a way that helps us understand and repro
the problem.

Here is a list of things you should tell us in a problem report.

• What version of NightSim are you using? You can get this by running
nsim -v or by activatingOn Version in theHelp menu in theGUI (see
“Getting Help” on page 3-4).

• What type of machine are you running on, and what is the version of the
operating system? Use the commanduname -a to get this information.

• Try to be very explicit about what you see happen when the problem
occurs. Do you get any error messages? Exactly what incorrect behavior
do you see? How will we know when we have reproduced the problem?

• Try to isolate the problem to a minimal test case.

• Be explicit about exactly how to reproduce the problem. Try not to leave
out any facts, even if you think you know the cause of the problem.
C-1
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Glossary

active scheduler window

A Scheduler window that is associated with a scheduler that exists on the system.

closely-coupled system

A closely-coupled system is a set of single-board computers (SBCs) which share the same
VMEbus. The first board must have an attached system disk and acts as the file serv
the other boards in the VMEbus. The VMEbus can be used for various types of in
board communication. A closely-coupled system is also known as acluster.

cluster

A cluster is one or more single-board computers (SBCs) which reside on the same VME-
bus. In general, a cluster may be viewed as a number of SBCs which reside in the
VME chassis. A cluster is also referred to as aclosely-coupled system.

cluster-distributed device

An RCIM device whose interrupts are distributed within aclusterusing VME. See also
RCIM-distributed device.

distributed FBS

An FBSconfigured by NightSim which allows for process to be scheduled in a synch
nized manner on more than oneSBC.

end–of–cycle scheduling

A form of frequency–based scheduling in which scheduling is triggered when the
process that is scheduled to execute in the currentminor cycleof the currentmajor frame
completes its processing.

expert mode

A mode specified by setting theexpert X resource toTrue , allowing the user to see
more detailed information about the currentFBSin theScheduler window.

FBS

Frequency-based scheduler.
Glossary-1



NightSim User’s Guide

red at

ency-

is

ng

user–

ss’s or

ages
the
FBSMNI

A system tunable parameter that is associated with thefrequency–based scheduler. It
specifies the maximum number of frequency–based schedulers that can be configu
one time system–wide.

FBSUNSCHEDMAX

A system tunable parameter that is associated with thefrequency-based scheduler. It
specifies the maximum number of unscheduled processes that is permitted on a frequ
based scheduler.

FPID

A uniquefrequency–based schedulerprocess identifier that is returned when a program
scheduled on a frequency–based scheduler.

frame overrun

The condition that occurs when anFBS–scheduled process does not finish its processi
before it is scheduled to run again.

frequency–based scheduler

A high resolution task synchronization mechanism that enables processes to run at
specified frequencies.

high-resolution timing facility

A feature of Series 6000 systems that provides a means of measuring each proce
LWP’s execution time.

idle time

Time during which the CPU is not busy.

inactive scheduler window

A Scheduler window that is not associated with an existing scheduler.

iteration

One instance of a process’s being wakened by afrequency–based scheduler.

KoalaTalk

The inter-tool communication mechanism used by NightSim to exchange mess
among its components. It is part of the X Window System and is contained in
x11ipc package.
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last time

A value returned by theperformance monitorindicating the amount of time that anFBS–
scheduled process has spent running from the last time that it has been wakened
scheduler until it has calledfbswait .

loosely-coupled system

Two or moreclustersconnected via either Ethernet orRCIMsand RCIM cables.

major frame

One pass through all of theminor cycleswith which a frequency–based scheduleris
configured. A major frame has associated with it a duration, which is obtained
multiplying the duration of a minor cycle by the number of minor cycles per major fram

maximum cycle cycle

A value returned by theperformance monitorindicating the number of theminor cyclein
which themaximum cycle timehas occurred.

maximum cycle frame

A value returned by theperformance monitorindicating the number of themajor framein
which themaximum cycle timehas occurred.

maximum cycle time

A value returned by theperformance monitorindicating the greatest amount of time tha
anFBS–scheduled process has spent running in a cycle.

maximum frame frame

A value returned by theperformance monitorindicating the number of themajor framein
which themaximum frame timehas occurred.

maximum frame time

A value returned by theperformance monitorindicating the greatest amount of time tha
anFBS–scheduled process has spent running during amajor frame.

minimum cycle cycle

A value returned by theperformance monitorindicating the number of theminor cyclein
which theminimum cycle timehas occurred.

minimum cycle frame

A value returned by theperformance monitorindicating the number of themajor framein
which theminimum cycle timehas occurred.
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minimum cycle time

A value returned by theperformance monitorindicating the least amount of time that an
FBS–scheduled process has spent running in a cycle.

minimum frame frame

A value returned by theperformance monitorindicating the number of themajor framein
which theminimum frame timehas occurred.

minimum frame time

A value returned by theperformance monitorindicating the least amount of time that an
FBS–scheduled process has spent running during amajor frame.

minor cycle

The smallest unit of frequency maintained by afrequency–based scheduler. A minor cycle
has associated with it a duration, which is the time that elapses between interr
generated by the timing source that is attached to the scheduler. If the timing sourc
real–time clock, the minor cycle duration is defined by specifying the number of clo
counts per minor cycle and the number of microseconds per clock count.

NightSim host

The system from which NightSim was invoked.

NightSim server

The NightSim server is a program that executes on atarget systemand performs system-
level actions on behalf of NightSim. Whenever NightSim needs to perform an opera
on a target system, such as creating anFBS, scheduling a program on an FBS, or startin
or stopping an FBS, NightSim makes a request of the NightSim server on that target
tem. NightSim automatically takes care of starting up a NightSim server on a target
tem when needed.

number of overruns

A value returned by theperformance monitorindicating the number of times that anFBS–
scheduled process has caused aframe overrun.

performance monitor

A mechanism that makes it possible to monitor use of the CPU by processes tha
scheduled on afrequency–based scheduler.

period

A frequency–based schedulerscheduling parameter that specifies the frequency w
which a specified program is to be wakened in eachmajor frame. A period of one indi-
cates that the program is to be wakened everyminor cycle; a period of two indicates that it
is to be wakened once every two minor cycles; and so on.
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privilege

A mechanism through which processes are allowed to perform sensitive operatio
override system restrictions.

process dispatch latency

The time that elapses from the occurrence of an external event, which is signified b
interrupt, until the process that is waiting for that external event executes its f
instruction in user mode.

RCIM

Real-Time Clocks and Interrupt Module - an optional hardware module which provi
both real-time clocks and edge-triggered interrupt pins for theSBCto which it is attached,
allowing those devices to be used as timing and interrupt sources for that SBC. RC
may be connected, and therefore synchronized, via RCIM cables. RCIM devices ma
configured either ascluster-distributed devicesor RCIM-distributed devices.

RCIM-distributed device

An RCIM device whose interrupts are distributed via an RCIM cable between RCIMs
SBCs, possibly betweenclusters. See alsocluster-distributed device.

remote timing device

A timing source registered as a cluster-wide timing device on theSBCwhere it actually
resides available for use by all other SBCs in the cluster. Onefrequency–based schedule
per SBC-board may be attached to the cluster-wide timing device.

SBC

Single-board computer.

scheduler key

A user–supplied numeric identifier for afrequency–based scheduler.

server

SeeNightSim server.

soft overrun

Soft overruns are a type offrame overrunwhich give the scheduled process a chance
recover and return to synchronization. When scheduling a process, you can specify a
secutive soft overrun limit count that this process will tolerate and have processed a
overruns by the kernel. Soft overruns are catastrophic failures only if the process rea
its limit on the number of soft overruns tolerated. This soft overrun limit defaults to 0
each process.
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spare time

Processor time that is composed of the following: (1)idle time, (2) CPU time of processes
that are not scheduled on afrequency–based scheduler, and (3) CPU time ofFBS–
scheduled processes for which performance monitoring has not been enabled.

starting base cycle

A frequency–based schedulerscheduling parameter that specifies the firstminor cyclein
which anFBS–scheduled process is to be wakened in eachmajor frame.

target system

Any system on which processes will be scheduled.

timing host

The system on which the timing device physically resides.

timing mode

The mode under which theperformance monitorruns. It specifies whether time spen
servicing interrupts is to be included in or excluded from performance monitor tim
values.

total iterations

A value returned by theperformance monitorindicating the number of times that anFBS–
scheduled process has been wakened by the scheduler.

total time

A value returned by theperformance monitorindicating the total amount of time that an
FBS–scheduled process has spent running in all cycles.

unscheduled process

A process that is not wakened by thefrequency–based schedulerand does not call
fbswait; it is not scheduled to run at a certain frequency.
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