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the above limitation may not apply to you.

JURISDICTION. Thislicenseisgoverned by the Laws of the United States.

U.S. GOVERNMENT RESTRICTED RIGHTS. The SOFTWARE and the documentation are “commercia items’ as that term is defined in 48
C.F.R. 2.101 consisting of “commercial computer software” and “commercial computer software documentation” as such terms are used in 48 C.F.R.
12.212. Consistent with 48 C.F.R. 12.212 and 48 C.F.R. 227.7202-1 through 222.7202-4, if the licensee hereunder is the U.S. Government or any
agency or department thereof, the SOFTWARE and the documentation are licensed hereunder (i) only as a commercial items, and (ii) with only those
rights as granted to all other end users pursuant to the terms and conditions hereof.
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1 INTRODUCTION

T-Zero is an interactive rea-time command and control product with an intuitive user
interface called the “client GUI” that graphically shows task relationships in a time-based
sequence. Each timeline accommodates symbols that represent process milestones, executable
procedures, event status, and group decisons and interactions. Using T-Zero, your test
conductor can construct sequences that gate activities by linking them to real-time data and
events.

1.1 Manual Organization

This manual describes the general user operation of the T-Zero collaborative sequencer
software. It describes the installation of the software, its components and its use.

Chapter 2 introduces the installation procedure and illustrates how T-Zero and CCTK
software work together to provide a real-time interactive process control tool.

Chapter 3 describes each of the T-Zero buttons, menus, window controls, and other user
interface elements. Chapter 4 explains how to use T-Zero.

A set of appendices provide listings of the configuration and example input files. This
materia is intended to be a reference for setting up and customizing the software on your
system.

A glossary of commonly used terms, phrases, and acronyms for CCTK and T-Zero
documentation is included at the end of the manual along with a keyword index.

1.2 Reference Documentation

The following documents complement the material presented in this manual:

m CCTK Installation Manual — Describes the steps needed to install CCTK client and
CCTK server software from the CCTK CD. Installation on Microsoft Windows® and
UNIX® systems is described. T-Zero installation is explained in the “index.html” file on
the T-Zero CD-ROM.

m CCTK Administrator's Manual — Describes setup, configuration, and administration of
CCTK. The material addresses software setup, user administration, project configuration,
hardware configuration, and other topics related to administration of a CCTK-based
system.

T-Zero User's Manual Command and Control Technologies Corp.
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m CCTK User’'s Manual — Provides an overview of the CCTK architecture and a complete
description of how to use CCTK for operations.

1.3 CCT Help Desk

The CCT Help Desk Phone Number is (321) 264-1193 (available 8:00 am to 5:00 pm, U.S.
Eastern Time, Monday through Friday, excluding holidays).

CCT provides free unlimited telephone and e-mail support for 30 days after purchase as part
of our standard warranty. Customers who purchase the technical support upgrade option have
unlimited telephone or email support for one year after purchase or renewal. For questions or
comments about CCTK or other CCT products or services please call (321) 264-1193 and ask
to speak to a customer representative. For e-mail information, contact info@cctcorp.com or
visit our website at http://www.cctcorp.com.

It is important when calling for help with a problem to preserve the project environment as
much as possible to allow CCT engineers to efficiently diagnose the problem. If at all
possible, leave the project and operation in its current state at the time of the problem and call
the Help Desk. If it is not possible to stop and troubleshoot during an operation, please
perform the following steps:

1. Completely document all of the symptoms of the problem and as much of the state and
configuration of the project as possible.

2. Copy the KPATH directory to a location outside of the project environment (e.g.,
/tmp/pr ojectname/date).

3. Note the time and date of the problem.

Additiona help may be found a the CCT Technicd Support web dte
http://www.cctcorp.com/support. Also, please review the RELEASE_NOTES file in the root
directory of the CCTK CD for additional information and instructions.

Command and Control Technologies Corp. T-Zero User's Manual
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2 CCTK INTEGRATION

T-Zero is a plug-in application for the Command and Control Toolkit™ from CCT. The two

software products work together to provide a graphically interactive method for controlling
real-time operations.

2.1

Installation

Detailed installation instructions are contained in a file on the T-Zero program CD-ROM.
Insert the CD into your Windows or UNIX computer and access it (browse to the CD using
Windows Explorer or mount the CD using Linux). View the “index.html” file in the root
directory of the CD. This file contains detailed instructions for instaling the T-Zero software.

Please note that CCTK 2.0 must be installed prior to installing T-Zero 2.0.

2.2

T-Zero Client

The T-Zero Client GUI shown below in Figure 1 is a Java-based client/server application that
communicates with the T-Zero server to provide the operator with a graphical task list vs.
time sequence data view.
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Figure 1: T-Zero Client GUI running Super-Loki Sequence
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Figure 2 depicts the integration of T-Zero with the Command and Control Toolkit (CCTK).

T-Zero
| Onerator
Operator
Sequence
Input File \
Exception
Data Commands CDT Scripts Events

CCTK Application Services

Figure 2: CCTK Integration Concept

The CCTK Application Services layer provides all of the necessary interfaces for T-Zero to
both monitor and control atest operation.

m Data — Real-time end-item data updates, health status, and fused information can all be
used for aggregating status and events on the display.

m Commands — Commanding support is provided for both end-item and system
mai ntenance.

m Countdown Time — Continuous time event trigger inpuit.

m Scripts — Execution of scripts or other support programs based on sequence state
conditions.

Command and Control Technologies Corp. T-Zero User's Manual
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3 T-ZERO CLIENT GUI COMPONENTS

3.1 Main Window Component

The T-Zero main window (Figure 3) provides the focus for user interaction.
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Figure 3: Main Window
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3.2

Menu

This section presents descriptions of al the options on the T-Zero Client GUI’s menus.

File
Connect — Connect to a T-Zero Server application specified by the current connection
property values.
Disconnect — Disconnect from an existing server connection.
New — Create a new sequence shest.
Open — Open a sequence input file. Refer to Sequence Input File DTD Specification,
and Example Sequence Input File for details on the input file format.
Save and Save As — Save the current sequence to afile.
Print — Print a snapshot of the current sequence view.
Close — Close the current sequence and disconnect from the server if appropriate.
Exit — Exit the T-Zero Client application, and disconnect from the server if
appropriate.
Edit
Preferences — Display the connection properties dialog box to modify the T-Zero
server connection (network address and port) properties (see Figure 4: Connection
Properties Dialog Box).
View
Annotations — When active, this mode will cause event annotations to pop up when the
user moves the mouse cursor on top of an entry.
Auto Scroll — When active, this mode will cause the T-Zero Client GUI to
automatically scroll the event data window in order to keep the time “now” line visible
at al times.
Expand/Collapse
Expand All and Collapse All — Expand/Collapse the table of events to
show/hide the entire event tree hierarchy.
Relations
Dependencies — When active, this mode will show all event dependency
connections on the event data window.
Time — When active, this mode shows time dependencies for each applicable event.
Command and Control Technologies Corp. T-Zero User's Manual
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3.3 Connection Properties
The properties shown in Figure 4 alow you to specify changes in the default connection
properties:

m Server Connection Address — Specifies the host name or IP address of the machine
running the T-Zero server application.

m Server Connection Port — Specifies the port number that the T-Zero server application
listening for client connections.

m Multicast Connection Address — Specifies the IP address used to deliver the sequence
data.

m Multicast Connection Port — Specifies the port number the client listens to for sequence
data

E;g Connection Properties

—Server Connection

Address: lwali|

Port: EEE

—hulticast Connection

Address: [238.1.1.2

Fort: EEE

0] Cancel

Figure 4: Connection Properties Dialog Box

3.4 Main Window Toolbar

o

= | % |CDT: R pe N [ [ Ay w1y}

Figure 5: Toolbar

The buttons on the main window toolbar are described in Table 1 below.

T-Zero User's Manual Command and Control Technologies Corp.
Page 8



Table 1: Toolbar Icons

Icon Function Description
= Open File Open a valid sequence input file.
0 New File Create a new sequence sheet.
] Save File Save the current sequence to a file.
= or Connect Connect to a T-Zero Server application specified by the current
% Disconnect connection property values. Or disconnect from an existing server
connection.
% Print Print a snapshot of the current sequence view.
CDT Displays Countdown Time (CDT) and status .
3.5 Main Window Controls
Sheet(s) Timeline
T/
Tahle Options Bution—=72 10030 N (e000:00:00 =t-Timeline Granularity
Name DESCrlptan State |||||||||||§P||||M||||1|?n|||||||||PJZ|||||||||||1||$|||||||||||§||;||n|n||n| _:
" T-0 @
.ﬂ/ +*
Category/Column = = (> Zoom InfOut
% [=FirstiLast Entry
I r=Time 'Now'
[
Events/Rows =S M~ Vertical Sheet
- Scrollbar
|4 I ~ I’
000000022666 | M <=
Status Line Frogress Bar HDriZSDCTtDEIllltE:ne”ne
Figure 6: Main Window Controls
3.6 Timeline Component
The timeline component is primarily used to correlate events with countdown time on the
event data display of the main window. In addition, the operator can interact with the timeline
to get location and time vaue information, as well as scroll the timeline forward and
backward in a similar fashion as the horizontal scrollbar. You can invoke an option menu on
the timeline by right-clicking on the timeline component. The list on the next page describes
the menu options.
Command and Control Technologies Corp. T-Zero User's Manual
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Hide Bookmarks Day b :
= Hide Bookmarks Earliest time point
Hour A L S
- atesttime poin
Minute J ; : J
Earliest entry
Second
Latest entry
Simple
T-0
Figure 7: Timeline Level Menu Figure 8: Timeline Bookmarks Menu

Timeine Menu:

Zoom In, Zoom Out — Zoom in/out off the timeline, steps sequentially through each of the
timeline granularities.

Level Submenu (see Figure 7: Timeline Level Menu)

Year, Month, Day, Hour, Minute, Second — Each of the above are timeline view
granularities currently supported.

Simple — A simple form where time units are numbered sequentialy (1, 2, 3, ...)
Bookmarks Submenu (see Figure 8: Timeline Bookmarks Menu)

The following is a list of default bookmarks that allow the operator to navigate to
predefined locations in the current sequence on the T-Zero Client GUI display.

Time now — This s the current Countdown Time (CDT) known by the client.

Earliest time point — This is the earliest time point of interest, you can't scroll in front
of this position.

Latest time point — Thisis the latest time you can scroll to.

Earliest entry — This is the first event entry in the sequence, in time sorted order.

Latest entry — Thisis the last event entry in the sequence, in time sorted order.

T-0 — Thisis a user defined bookmark for the T-0 Countdown time location.
Hide Bookmarks

Hide/Show all user defined bookmark labels and icons on the timeline control.

3.7 Table Categories
By default, the T-Zero Client GUI displays the event name as the only table category. The
user can dter this both in the custom preferences (see Default Properties Configuration File)
T-Zero User's Manual Command and Control Technologies Corp.
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or by opening the table options dialog box (see Figure 9: Table Options Dialog Box) by
selecting the table options button on the main window (see Figure 6: Main Window Controls)

Options _ O] x|
~Categories —hisc.

(Al = 73 Rows

[Mane]

¥ Harizontal Lines

Description
Start Tirme v “erical Lines
Duration Color1 1

Finish Time | Colorz C_—J

Figure 9: Table Options Dialog Box

The following column categories are available:

= Name

m Description

m Start Time

m Duration

m Finish Time

m Hyperlink

m Resource

m % Complete

m State

Command and Control Technologies Corp. T-Zero User's Manual
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4 USING T-ZERO

This section describes how to use the T-Zero components to construct, view, and interact with
sequences running on the CCTK T-Zero server.

4.1 Sequence Construction

Exarrple Sequencel
V : -000:00:00:30 +000:00:00 3 +000:00:0 2
Name Ll ||||||||||||ﬂl?“|||||||||ﬁl@l||||||||||;]l|$|||||||||||ﬁm||||||;1||$||||||||||||||||||||||||||||||||||||||||||| INNERIRINRNRININTnI :
T-0 %
= Example Task —— i
Exarnple Event 1 2 %
Example Activity 1 _L\\i S @ )
|E}{ample Activity #1 Descriptinn| _Il
|4 I >
Exarmple Activity 1: Frarm +000-00:00:00.000 until +000:00:00:555 . 2= |_ |_

Figure 10: Example Sequence Output

Figure 10 is the resulting output from the input file provided in Example Sequence Input File
shown in Appendix C. The sequence input file definition is based on the Extensible Markup
Language (XML). The format rules for the sequence input file are defined in the Sequence
Input File DTD Specification (shown in Appendix B). The smple example above illustrates
the three basic elements of the sequence definition used within T-Zero:

m Tasks — Organize events, activities, and subtasks.

For example:
<Task nane="Exanpl e Task" />

m Events — Represent an instantaneous event at some defined point in time.
For example:

T-Zero User's Manual Command and Control Technologies Corp.
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<Event name="Exanpl e Event 1" start="-000:00: 00: 59. 999" />

m Activities— Represent an event with an associated duration of time.

For example:

<Event name="Exanple Activity 1" start="+000: 00: 00: 00. 000" durati on="60000" />

Both an element name and time information are required for all events and activities. The
following properties can aso be associated with each element in a sequence definition:

m Description — A more detailed description to accompany the element name.

m Resource— A name used to associate ownership or responsibility for the element.

Hyperlink — An HTML document is linked with the element (double-click to follow).

Dependency — An associated predecessor or time dependency for the element.

Dialog — A pop-up dialog request for response associated with the element.

Action — A server side shell activity associated with the element.

4.2

Sequence Interaction

The T-Zero display provides the operator with up-to-date sequence event information, refer to
Table 2: Default State Colors that identify the default color scheme and associated state for
events during run-time. Each of these colors can be customized via the configuration file,
refer to the section Default Properties Configuration File for information on changing these
defaults.

Table 2: Default State Colors

Color State
BLACK Inactive
BLUE Active (Pending)
Completed
RED Failed

Additionally, there are various interactions between the operator and the GUI that may occur
during the execution of a sequence. Since all data in T-Zero is based on the CDT clock,
managing CDT is a fundamental (but external) operation during operations. While clock
management is a function of CCTK, the T-Zero Client GUI is responsible for displaying
countdown time and mode information. Vaid CDT modes include:

m Canceled
m Stopped
= Running

Each event or activity within a sequence can have an associated dialog box. The purpose of
this pop-up window is to relay some event specific information to the operator in a “request to
proceed” fashion. The operator must acknowledge, not acknowledge, or dismiss the dialog
before any further action will be taken in regards to that particular element in the sequence.

Command and Control Technologies Corp. T-Zero User's Manual
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Appendix A. DEFAULT PROPERTIES
CONFIGURATION FILE

The T-Zero Client GUI uses a collection of settings called properties that allow you to
customize T-Zero's features. To view or change these properties, copy or modify the existing
defaults file and customize the settings.

To run the T-Zero Client GUI with an alternate properties file, execute the application with
the addition of the following command line argument:

java ... -properties <fil enane>

If no aternate file is specified then the “def aul t Properties” file in the T-Zero
installation directory will be used by default. Refer to Default Properties Configuration File
for an example of all available properties and their associated defaults.

HH B R AR HHPH T R R R HHHH R R R R T R R R R T R R R
# T-Zero Cient GU Default Properties, $Revision: 1.4 $
HHHRBHHHHH TR R R HHHH R T R R T R R T R R T R R R

cct.tzero. sequencerui.server Address =
Default = server

cct.tzero. sequencerui.serverPort =
Default = 7779

cct.tzero. sequencerui.multicast Address =
Default = 239.1.1.2

cct.tzero. sequencerui.multicastPort =
Default = 7778

cct.tzero. sequencerui .startDirectory =
Default = .

cct.tzero. sequencerui.event.state. default.color =
Default = 0, 0, 0 (Bl ack)

cct.tzero. sequencerui.event.state. active.color =
Default = 0, 0, 255 (Bl ue)

cct.tzero. sequencerui . event. state. conpl eted. col or =
Default = 0, 255, 0 (G een)

HOH HF H OH H H R HFHHHH R HHHH R H
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cct.tzero.sequencerui.event.state.failed. color =
Default = 255, 0, O (Red)

cct.tzero.sequencerui.gantt.annotations =
Default = off (on | off)

cct.tzero. sequencerui.tabl e. aut oExpand =
Default = off (on | off)

cct.tzero.sequencerui.gantt.relations =
Default = off (on | off)

cct. t zero. sequencer ui . r owCol or 1
Default = 255, 255, 255 (Wite)

cct.tzero. sequencerui.rowCol or2 =
Default = 254, 255, 204 (Pastel Yellow)

cct.tzero.sequencerui.table.categories =
Default = Name
(Nane, Description, Start Tine, Duration, Finish Tine, Resource, % Conplete, State)

cct.tzero.sequencerui.table.horizontal Lines =
Default = on (on | off)

cct.tzero.sequencerui.table.vertical Lines =
Default = on (on | off)

cct.tzero. sequencerui.gantt.zoonlevel =
Default = Second (Year, Month, Day, Hour, M nute, Second)

cct.tzero.sequencerui.gantt.autoScroll =
Default = off (on | off)

cct.tzero.sequencerui.gantt.autoScrol | Threshol d =
Default = 100 (percent)

cct.tzero.sequencerui.gantt.autoScrol |l Step =
Default = 100 (percent)

cct.tzero. sequencerui . aut oConnect =
Default = off (on | off)

cct.tzero. sequencerui.size.width = 1280
Default = 640 (pixels)

cct.tzero. sequencerui.size. hei ght = 850
Default = 480 (pixels)

HOHOH HFOH OH H HHHHFHHHHHHHHHHEH R HHHHEHHHEHHHHEH R HFHH R HHHHEHHHEHFH R

cct.tzero. sequencerui.position.x =0
Default = ? (pixels)
cct.tzero. sequencerui.position.y = 150
Default = ? (pixels)
Command and Control Technologies Corp. T-Zero User's Manual
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Appendix B. SEQUENCE INPUT FILEDTD
SPECIFICATION

<?xm version="1.0">

<l-- $ld: sequence.dtd,v 1.2 2000/09/11 15:54:23 wardj Exp $ -->
<!-- DID for the CCTK T-Zero Sequencer Application. -->

<l--
Expl anati on of events, activities, and tasks:
- An event is a singular event that happens at some instance of tine.
- An activity is a event or collection of events that have both a start tinme and a
dur at i on.
- Atask is an aggregated activity, sumtotal of all the child events/activities.
-->

<! ELEMENT Sequence (Task*, Event*, CDT?)>
<! ATTLI ST Sequence
name CDATA #l MPLI ED>

<I-- The "Task" tag can contain both events and subtasks -->

<! ELEMENT Task (Description?, Event*, Task*)>
<I ATTLI ST Task
name CDATA #l| MPLI ED>

<I-- The "Event" tag is used to describe both events and activities -->

<! ELEMENT Event (Description?, Resource?, Hyperlink?, Dependency*, Action?, Dialog?,
St at us?) >

<I ATTLI ST Event

name CDATA #l MPLI ED

start CDATA #REQUI RED <!'-- +000: 00: 00: 00. 000 -->

duration CDATA "0"> <I-- in mlliseconds -->

<! ELEMENT Descri ption (#PCDATA)>
<! ELEMENT Resour ce (#PCDATA) >
<! ELEMENT Hyperlink (#PCDATA) >

T-Zero User's Manual Command and Control Technologies Corp.
Page 16



<l-- The "Dependency" tag is used to indicate both time and predecessor dependencies. A
predecessor dependency is specified in the parsed character data portion of the tag.

-->

<! ELEMENT Dependency (#PCDATA) >
<! ATTLI ST Dependency
time (true | false) "fal se">

<! ELEMENT Action (#PCDATA) >
<! ATTLI ST Acti on
type (script | other) #REQUI RED>

<! ELEMENT Di al og (#PCDATA) >
<I' ATTLI ST Di al og

active (true | false) "fal se"
yesQOpti on CDATA #l MPLI ED
noOpti on CDATA #l MPLI ED
cancel Opti on CDATA #l| MPLI ED>

<l-- The followi ng el enents are dynam cally generated during run-tine,
within the input file to initialize specific values -->

<! ELEMENT St atus EMPTY>
<I ATTLI ST St at us
percent CDATA " 0%

state (dormant | pending | active |

<! ELEMENT CDT EMPTY>
<I ATTLI ST CDT
val ue CDATA #REQURI ED

state (invalid | cancelled | stopped |

conpleted | failed) #l MPLI ED>

unknown) #l MPLI ED>

but may be used
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Appendix C. EXAMPLE SEQUENCE INPUT

<?xm version="1.0"?>
<Sequence name="Exanpl e Sequence" >
<Task nane="Exanpl e Task">

<I-- A very sinple exanple -->
<Event name="Exanpl e Event 1" start="-000:00: 00: 59. 999" />

<I-- A nore conplicated exanple using all fields available -->

<Event name="Exanple Activity 1" start="+000: 00: 00: 00. 000" dur ati on="60000" >

<Descri pti on>Exanpl e Activity #1 Description</Description>
<Resour ce>User 1</ Resource>
<Hyperlink>file://F:/M Docunents/ReferenceDoc. ht Ml </ Hyperlink>
<Dependency tinme="true” >Exanpl e Event 1</ Dependency>
<D al og yesOpti on="Ready" noOpti on="Not Ready" cancel Opti on="Ignore">
Are you ready?
</ D al og>
<Action type="script">
exec CCTKsh &lt; &l t; ECF
set tineout 30
for {set i 0} {\$i &t; \$tineout} {incr i} {
if {[::cctk::Get MeasVal ue NLM Ul NT_014] > 25} {
exit O
} else {
after 1000
}
}

exit 1
#EOF

</ Acti on>
</ Event >

</ Task>

</ Sequence>

FILE
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Appendix D. COMMAND LINE OPTIONS

SequencerEngine [ options ] fil enane
Opti ons:

[ -c des_nane ]

[ -1 channel _nane ]
[ -k kpath ]

[ -maddress ]

[ -p port ]

[ -s des_nane ]

[ -S port ]

[

-u des_nane |

-c des_nane
The application may be configured to use a different descriptor for Countdown Time (CDT).
(Def aul t: CURRENT_CDTI ME_TI ME_VAL_FD)

-i channel _nane
The application may be configured to use a specific input channel for receiving data.
(Defaul t: NEXT_AVAI L_CHAN)

-k kpath

This option is used to specify an explicit path to be used as the CCTK KPATH for this
process. The default path is taken from the $KPATH environment variable.

-m addr ess
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This option is used to specify an explicit address to be used for client multicast data
connections.

(Defaul t: 239.1.1.2)

-p port
This option is used to specify an explicit port to be used for client multicast data connections.

(Defaul t: 7778)

-s des_nane

The application may be configured to use a different descriptor for Countdown Time (CDT)
Status.

(Def aul t: CURRENT_CDTI ME_STATUS_FD)

-S port
This option is used to specify an explicit port to be used for server socket connections.
(Default: 7779)

-u des_nane

The application may be configured with a descriptor used for receiving sequence specific
update packets during run-time.
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GLOSSARY

The following terms and abbreviations are used throughout the CCTK documentation set:
Actor — Command and measurement models used in CCTK simulation.
Actor_groups — Collections of actors.

Analog measurement — Measurement data that is represented as a continuously variable
quantity.

ANSI — American National Standards Institute. See http://www.ansi.org/

API — See Application Programming Interface.

Application programming interface — A library of functions and associated data structures
that allows application software to link with CCTK.

ARS — Archive and Retrieval Subsystem.

BDT — Bus Descriptor Table.

CCB — See Channel control block.

CCT — Command and Control Technologies Corporation.

CCT _HOM E - Environment variable that specifies the installation directory of CCTK.
CCTK — Command and Control Toolkit.m

CCTK Client — The genera reference to the program CctkClient, which is the main user
interface for operating CCTK.

CCTKPROJECTLABEL — An environment variable that specifies an aternate term for a
CCTK project.

CDB — See Configuration Database.
CDT — See Command Descriptor Table.

Channel — A channel is a means of interprocess communications. There are two types of
channels, private and public. A private channel is an exclusive point-to-point connection
between two processes. Private channels do not go through a distributor. A public channel is
one to which any process can write.

Channéd contral block — An area of memory contained within the channel shared memory
block that stores state information related to the channels configured in a particular instance
of CCTK.
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Client — Any process that requires services from another process within CCTK.

Command — A command represents a control input to an end item or operational system. The
characteristics of acommand are defined in command descriptions.

Command Descriptor Table — Contains information, including name and attributes,
associated with system commands.

Command Response — The data sent in response to a command.

Condition Notice — A condition notice is the set of static attributes of a system message
defined in the configuration database. Condition notices do not “occur.” There is no temporal
aspect associated with a condition notice and they are not passed around the system. There are
a set number of condition notices defined for each project. A condition notice is analogous to
a “class’ and a system message is analogous to an “object” of that class. When a system
message is generated, a instance of a condition notice is instantiated in the system.

Configuration Database — Persistent configuration repository for all measurement
parameters, command parameters, and interface specifications within CCTK.

Configuration Descriptor — A configuration record or object.

Configuration Item — A configuration item is a hardware or software entity, or an
aggregation of both, which is designated for configuration management. Each configuration
item has a unique set of function and/or physical attributes.

DAC — Data acquisition; see PCM data acquisition application.
Data Compression — Filtering of data to reduce bandwidth requirements.

Data Conver sion — Linearization and end conversion of data.

Data Retrieval Request — Request for near real-time or permanent archived data.

Descriptor — A single named object within CCTK.

Discrete M easurement — Measurement data that is represented as one of two discrete states,
such as ON or OFF.

Display Monitoring — Display monitoring is a mechanism by which a user can select and
view the current value(s) of one or more measurements.

Distributor — A process that routes data through the Kernel and to external interfaces.
DMON — See Display Monitoring.

DTD — Document Type Definition, which is an XML construct that defines a document
structure with alist of XML elements. See http://www.xml101.com/ for more information.
DTDPATH — An environment variable that specifies the location of CCTK DTD files.

Dynamic Displays — Dynamic Displays associate attributes (e.g. color, blink, position, etc.)
with screen objects that can, in turn, be associated with dynamic values (e.g. measurement
values).

EIA — Electronic Industries Alliance.

End ltem — Application device or system under the control of CCTK. The end item is a
source of raw measurement data, recipient of commands, and generator of command
responses.
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EOF — End of file.

Exception Condition — A condition created when a measurement satisfies an event against
boundary values, expected values, and masks.

Exception Event — The transition between states (positive and negative) that occurs when an
expression is evaluated.

Exception Expression — An agorithm that determines the states associated with
measurement values. An expression may be atomic or compound formulas consisting of
operators and conjunctions.

Exception_Monitoring — Generic, system provided application for monitoring exception
conditions. Exception monitoring presents exception messages to the user upon detection of
exception conditions detailing the conditions of the exception.

Exception Notice — An asynchronous notification of an event provided to an application.

Exception_State — Persistent representation of the last exception event associated with a
single measurement.

ED — See Function Designator.

Fieldbus — An open standard for industrial control 1/O buses defined by ANSI/ISA-50.02,
Part 2-1992.

FIFO —First in, first out.
FFl — See Frame Format Identifier.

Frame Format I dentifier — An identification number within a PCM frame used to uniquely
identify the contents of aframe.

Front End — Communication interfaces that connect end itemsto CCTK.
ESP — Frame Sync Pattern.

Function Designator — A unique symbolic name representing related data within CCTK.
Function designators are defined by CCTK users and are usually associated with sensors and
effectors whose value is resolved by a CCTK externa interface or system application during
project operations. The FD is the principal handle for data and command access within
CCTK. FD’s are also associated with CCTK information such as condition notices and
processing chains.

GL G — Genlogic; GLG isthe graphic builder and display creation tool from Genlogic Corp.
GMT — Greenwich Mean Time.
GPS — Global Positioning System.

Graphical User Interface — The interface through which clients access system functionality.
This interface includes software elements (i.e. displays, controls) as well as hardware
elements (i.e. workstations, input devices). Graphical and textual screen formats used to
display data and accept client input.

GUI — See Graphical User Interface.

HCI — Human-computer interface; see Graphical User Interface.
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Health and Status Data — Information about CCTK kernel processes that indicate of the state
of the system.

HTTP - Hypertext transfer protocol.
Human-Computer | nterface — See Graphical User Interface.

IBS—Interbus; IBS isa SCADA bus protocol from Phoenix Contact Corp.

Interlock Processing — The processing of a set of conditions upon which command issuance
is contingent. Also referred to as “Prerequisite Control Logic.”

| P —Internet protocol.

IPC — Inter-process Communication. See UNIX system call documentation.

IRIX — The UNIX-based operating system produced by Silicon Graphics.

I SA — Instrumentation, Systems and Automation Society. See http://www.isa.org/.

Kernel — The core real-time services of CCTK. The kernel provides services to applications
and end item interfaces for data processing, data and command distribution, and time
management.

Kernel Programming Interface — An application programming interface consisting of
functions provided directly by the CCTK kernel.

KM SG — Directory containing message queue information.

KPATH — An environment variable that points to the current project directory. KPATH is
used by every CCTK process to locate the resources associated with a particular project.
KPATH typically needs to be set if the user is going to be performing operations from the
UNIX command line.

KPI — See Kernel programming interface.

KSHM — An environment variable that indicates the directory containing information on the
shared memory segments created for a CCTK project. The name of the each file in the KSHM
directory equates to the name of the shared memory segment. The contents of the file contains
the shared memory key associated with the segment. Using this key, it is possible to associate
the shared memory segments listed by the UNIX ipcs command with those used by a CCTK
project.

LDT — See Link Descriptor Table.

Link Descriptor Table — An internal CCTK table that contains information associated with
external commands and link records which link a measurement with an external interface.

Linked Data — A single raw measurement sample that has been acquired, time stamped, and
associated with its FD handle, but not yet processed.

L SB — Least significant bit.

M DI — Multiple document interface.

M easurement — A measurement is a unit of information that is received from an end item or
application. The characteristics of a measurement are defined in the CCTK configuration

database. Measurements can be represented by an analog, discrete, integer, or byte array
value.

T-Zero User's Manual Command and Control Technologies Corp.

Page 24



Minor Frame — A minor frame is a constant sized sequence of data including a
synchronization pattern for hardware identification and optionally a frame ID for software
identification to uniquely identify the frame. A mgjor frame consists of one or more minor
frames.

M SB —Most significant bit.
NACK — Negative acknowledge.
NDT — Notice Descriptor Table.
NRZ — Non-return to zero.

NTP — Network Time Protocol.

Operator — A person concerned with the operation and/or administration of a control system
associated with CCTK; often used interchangeably with “user.”

Packet — Any set of data associated with a packet header allowing it to be communicated
through the Kernel. A packet may be the transport structure for a processed data
measurement, a message, a command, a configuration descriptor, or any other type of data
that circulates through the system.

PAM — Permanent Archive Media.

PCI — Personal Computer Interface. The electronic interface between Intel-class processors
and peripherals.

PCM — Pulse code modulation.

PCM Data Acquisition Application (DAC) — The CCTK software program that processes
PCM telemetry data.

PCMPATH — An environment variable that indicates the location of the PCM Telemetry
Interface software. The PCMPATH environment variable is used by the installation script and
the user environment scripts.

PDI — Payload data interleaver (a data format associated with the Space Shuttle).

Permanent Archive Media — Long-term storage for recorded data. Each PAM has a type of
media and a volume. A volume is a single instance of atype of media. It may aso be referred
to as historical archive media. The media may be any standard storage device format, e.g.,
DAT or CD.

Point-to-Point Channel — A channel that is directly connected to two processes without the
need for a distributor for routing the data.

POSI X — Portable operating standard for Unix. See POSX.4 Programming for the Real
World, O'Reilly & Associates, Sebastopol, CA, 1995.

Pseudo Function Designator — A specia type of Function Designator that can be used for
storage of data and to aid in communication. Typically used to designate derived data.

Qt — A Trolltech product that supports portable user interface applications, see
http://doc.trolltech.com/.

Raw Frame — A block of datathat is acquired from the end item.

Raw M easur ements — Data that has not been linearized or scaled (counts).
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Real-Time Control Server— The computer that hosts the CCTK server software.

Recorded Data — All measurement, command, event, message and other data that are
recorded on temporary and permanent archive media for retrieval and Analysis. This includes
End item Data and Configuration data.

RT —Real time.

RTCS — See Real-time control server.

RTTM — Redl-time table manager.

SCADA — Supervisory control and data acquisition.
SFID — See Sub-frame identification.

SGI — Silicon Graphics, Inc.

SID — See Software Identifier.

SIGCHANSIGNAL — The CCTK signal used to indicate a packet has been placed on a
channel when operating a channel asynchronougly.

SIGCHANWAKEUP — An internal channel notification signal.
Simulated Universal Time — A simulated clock used by the CCTK simulation function.

Softwar e Identifier (SID) — Interna CCTK index key for access to command measurement
information. The SID is generated at configuration build time. There is one unique SID for
every Function Designator (FD).

SOL — Standard Query Language.

Stale Data — Data that has not changed in value for a minimum of a user specified number of
data samples.

STDARCH — The standard CCTK channel for information archival. All data sent to the
STDARCH channel will be archived by the ARS.

STDDI ST — Legacy CCTK channel that is no longer used.

STDMSG — The standard CCTK channel for system messages. All messages sent to the
STDMSG channel will be processed and forwarded to interested processes, the system
message file, and the archive subsystem.

STDRESP — Standard CCTK channel for command responses.
STDSTATUS — The standard CCTK channel for status information.

Sub-frame identification — A cyclic sequence number contained within a telemetry minor
frame used by the decommutator hardware and/or software to verify major frame lock.

Super packet — A packet which contains multiple subpackets. Superpackets are used to
increase efficiency by reducing overhead when transmitting data.

SUT C — See Simulated Universal Time.

System Message — An asynchronous event that notifies the user some action has occurred.
System messages have a set of static attributes defined in the configuration database and a set
of dynamic attributes generated at instantiation.

TAM — See Temporary archive media.
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Temporary Archive — An archive that stores data in the loca file system before being
written to permanent archive.

Temporary Archive M edia — Archive media represented by a standard UNIX file where data
is stored before being written to permanent media.

TCL — Tool Command Language, a freely available platform-independent, string-based,
interpreted command language. See http://www.neosoft.com/tcl and
http://hegel.ittc.ukans.edu/topi cs/tcltk/index.html for more information.

Telemetry Data Stream— A continuous seria bit stream of time division multiplexed data.

TIX — Tk interface extension. Tix is an open open source extended widget set for Tcl/Tk. See
http://tix.mne.com/ and http://tix.sourceforge.net/ more information.

UTC — Universal Time, Coordinated. See http://www.time.gov/timezone.cqi 2UTC/s/0/java.
Valid — Raw and processed data values lie within a defined, valid range.

X Protocol — X Window System technology provides display and management of graphical
information for UNIX-based computers. The underlying protocol is defined by X.org; see
http://www.x.org

XCDB — XML Configuration Database — See Configuration Database.
XI10O — Extended input/out.

XML — Extensible Markup Language; a self-describing markup language defined by the
World Wide Web Consortium designed to describe data. XML is an open technology; see
http://www.w3.0rg/XML/.
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