l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the Astronics / Ballard Technology LP1553-3C at our website: Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/TestMeasurement/72692-3/Astronics-Ballard-Technology-LP1553-3C-PCI-to-MIL-STD-1553-Interface-Board
https://www.artisantg.com/TestMeasurement/72692-3/Astronics-Ballard-Technology-LP1553-3C-PCI-to-MIL-STD-1553-Interface-Board

Introducing ....

Getting Started Series

CoPilot 1553

3% BC_02-R-03-10

Artisan Technology Group - Quality Instrumentation

by Ballard Technology, Inc.

Guaranteed | (888) 88-SOURCE | www.artisantg.com




Copyright © 1997 - 1999
by

Ballard///llllN
Technology
3229 A Pine Street
Everett, WA 98201 USA

Phone: 1-800-829-1553 or 1-425-339-0281

Email: sales@ballardtech.com
Fax: 1-425-339-0915

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Introducing CoPilot 1553

CoPilot 1553 is a Windows based software program developed by Ballard Technology, Inc. to simplify the simulation and testing of a
MIL-STD-1553 databus. Using CoPilot and our CM1553-1, CM1553-3 (PCMCIA), PC1553-3 (ISA), LP1553-3 (PCI), LC1553-3
(cPCI) or BB1xxx (USB) family of boards, you can set up and run Bus Controller Schedules, Simulate RTs or engage the Bus
Monitor with a few clicks of the mouse. You can also observe and change data while the bus is running. The tools and filters built
into the CoPilot monitor assist you in locating and analyzing bus activity. With CoPilot there is no need to code software programs in
order to access capabilities built into our new generation of 1553 boards.

Accessing CoPilot Features

All CoPilot capabilities are accessible through the menus or

the Toolbar. Windows and dialog boxes are organized to

simplify the tasks associated with defining BC, RT and

Monitor properties. You can activate a simulation quickly,

based on initialization values assigned by CoPilot or you can

describe the attributes of each terminal precisely through T i orne

these easy-to-use windows. :
i A

Learning by Example

One of the best ways to understand CoPilot is to examine
how typical simulation and test activities are accomplished
using CoPilot 1553. In the eight lessons which follow, you
will learn how BC, RT and Monitor operations can be
simulated easily. The tasks described in Lessons One through
Seven can be run on any licensed 1553 board. The example
described in Lesson Eight illustrates the use of a multi-
terminal board.

The databus context for the eight lessons in this series is:
1) aBus Controller -
2) three RTs (RT #1 “Nav Display”, RT #2 “Control Head”, RT #3 “TACAN").
3) and a Bus Monitor. :
One terminal is simulated in each of the first seven lessons. In the final lesson, all but one of these terminals are simulated.

Simulation Guidelines

When using CoPilot it is best to follow the sequence listed below. Although CoPilot is a very flexible tool, the menus and windows
are structured to help organize and simplify the processes associated with MIL-STD-1553 test and simulation. Each lesson follows
this same sequence. In some of the lessons the sequence is shortened to reflect the simplicity of the tasks involved.

Problem Statement
1) Defining the simulation objective.

Specifying the Configuration
2) Specifying BC, RT and Monitor terminal configuration and data. _
3) Specifying which terminal specifications are to be loaded on the board (for simulation).

Running the Simulation
4) Starting simulation.
5) Observing and changing data during simulation.
6) Stopping simulation.
Examining Monitored Data
7) Examining sequential monitor data.

The lesson series begins with the creation and transmission of a single BC message and expands logically to multi-terminal
simulation. The steps associated with each window are listed in detail. The figures in the right-hand column illustrate how the
window appears after the listed sequence of steps is completed.

Introducing CoPilot 1553 1
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Lesson One: Creating and Sending a BC Message

All activity on a MIL-STD-1553 Databus is initiated by a BC Message. Within CoPilot, all BC Messages are composed using the BC
Message Editor and all messages are preserved within the Message List. The objective of lesson one is to illustrate how to create and
send a single BC message using CoPilot. The following CoPilot windows are introduced in this lesson: Message List, Message
Editor, BC Data Editor, Message Display and Save.

Problem Statement: Define and send a single BC message in which RT #1 receives three words in subaddress 2.

Specifying the Configuration:

Accessing the Message List Window
Since a BC command is part of the Bus Controller definition, Message List
the first step is to advise CoPilot that you are specifying a
Bus Controller procedure.

®  (lick the A button located on the toolbar to
access the Message List window.

®  Then, click the “New” button to access the
Message Editor window.

Defining a BC Message
Within the Message Editor window,

®  Type "TacData" into the Message Name field. (The
assignment of a message name is optional.)

®  (Click on the BC-->RT button in the Message Type
frame to define an RT receive message.

® (Click keys 1, 2, and 3 to define the RT, SA, and WC
parameters.

®  Then, click on the Data Editor button to access the
BC Data Editor window.

Defining BC Data values
The parameters of this command are shown in the header. In
this example, three data cells are visible since the command > BC_01-R-02-03 ]

calls for three data words. 1234 {5678 ||9aBC |

i

® Type "1234" (and then press Tab or Enter to move to
the next data field), “5678” and then “9ABC” to
define the 3 data words. (Data can be defined by
Hex, Decimal, or Octal values.)

®  (Click the “OK” button to close the Data Editor and
return to the Message Editor.

®  (Click the “OK” button in the Message Editor to
return to the Message List window.
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Running the Simulation:

Transmitting a Single Message

Normally the first step in running a simulation is to specify
which configuration definitions are to be loaded on the 1553
board. Then you may start the simulation by clicking the
“Start” button on the CoPilot toolbar. Transmitting a single
BC command is even easier.

BR (D1-P-0Z-03)

To send a single message from the Message List:

®  Click on a message to select it. (Since there is only
message in this example, the message is already
selected.)

®  Click the “Xmit” button to load the highlighted
message onto the board and transmit it over the bus.

If the 1553 board is properly defined and installed in the host,
the Message Display window appears.

Message Display Window

Information associated with the message is displayed in this
window including the status word, response time and data
words. If we were connected to an external RT, the received
status word would have been reported.

You can continue to select and send messages from the
Message List window as described above or (as long as this
window is visible) you may double click a message to load
and send it over the 1553 databus.

The Message Display window stays on-screen until you click
the “Close” button on the this window or the “Close” button
on the Message List window.

Saving Specifications

BC, RT and Monitor specifications can be saved for future
use in a CoPilot Configuration file (commonly referred to as
the .CPC file).

i CoPilot nllgurln

£ Getting Stated.cpc

®  (Click the
dialog box™.

button to access the familiar “Save
®  Assign the name of your choice.

Configuration data is saved in a CPC file and Sequential

Monitor data is saved in a CPM file. In addition, selected
options which are used routinely as CoPilot standards are CoPilot Configuration [*.cpc)
stored in the Host System Registry.

Summary:

In Lesson One, you learned (1) how to access the BC Message List, (2) how to create, (3) how to transmit and view the results of a
single message and (4) how to save specifications for future use.. Although we did not demonstrate it, you can also transmit single
messages from the Message Editor.

Building on these ideas, you will learn in Lesson Two how to build a BC Schedule and how to examine and change data values when
a BC simulation is active.

Introducing CoPilot 1553 3
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Lesson Two: Creating and Using a BC Schedule

The BC Schedule controls the content and frequency of messages sent by the Bus Controller. The objective of lesson two is to
illustrate how to build and activate a BC Schedule using CoPilot. The following windows and controls are introduced in this lesson:
BC Schedule, BC Data Editor, TSA and Data Selection windows and the Start Simulation and Stop Simulation controls.

Problem Statement: Create a BC Schedule consisting of one transmit and one receive message and transmit each command 50 times
per second.

Specifying the Configuration:
Accessing the BC Schedule Window

All of the attributes of the Bus Controller can be set through
the BC Schedule window.

® (Click on th button to open the BC Schedule

window. Frame §1 (20ms)
. . e A Frequency
®  Click "New Msg" to access the Message Editor. i NAVConfig
All messages in a BC Schedule are assigned to frames. In ' (Shown with completed scheduls.)

Lesson Eight you will learn how to create and use multiple
frames.

Defining BC Messages

Compose two BC messages, one which directs RT#2 to
transmit 2 words from subaddress #2 and the other to receive
4 words in SA #3.

RT Transmit Message
®  Type "Frequency" into the Message Name field.
®  Select the RT>BC Message Type.

® (Click keys 2, 2, and 2 to define the RT address,
subaddress, and word count.

®  Select “Next” to transfer the message to the
Schedule and clear the Message Editor for a new
message.

RT Receive Message
® Type "NAVConfig." into the Message Name field.

®  Enter the following data: BC—RT, 2, 3, and 4.

®  Then, click the Data Editor button.

Defining BC Transmit Data )
To define the four data words to be sent by the Bus . BC_02-R-03-04
Controller: 5555 [6666 {7777 {8ssd

® Type 5555, 6666, 7777, and 8888 into the blank
text fields. The Tab or Enter key may be used to
advance from one data cell to the next.

®  Select “OK” to close, then click “OK” to close the

, - ot In
Message Editor. [~ Enorlnj
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Selecting Terminals  Terminal Simulation Assignments
With CoPilot, you may define BC Schedules, RT definitions,
and Monitor in advance, then select which of these will be
used for simulation at “run time”. This is done through the
Terminal Simulation Assignment (TSA) window

®  Open the TSA window by clicking the utton

on the toolbar.
®  Click the BC button to select it for simulation.

®  Click "OK" to close the window.

Running the Simulation:
Starting the Simulation

®  To start the simulation, press the button on the
toolbar. CoPilot uploads the BC Schedule and
starts the simulation.

Data Interaction (Optional)
You may also observe and change the data while the
simulation is running.

®  (lick the
window.

button to open the Data Selection

® Click the "BC Msg" tab to access a list of messages Frequency
included in the schedule. HAVConfig

®  Click on the view button (once) to change the
message display form to Labels (Msg. Names).

®  Double click on the message labeled “Nav Config”
to open a Data Message window.

Changing Message Data (Optional)
Since the “NavConfig” message is transmitted by the BC, the
data can be changed while the BC simulation is running.

®  Change the data to the following: 1234, 5678, 9123,
and 4567.

® Click “Update”. CoPilot reloads the data while the
board is running.

“.BC -> RT D-H-U3-04 HAVConfig

{1234 ‘|se78 9123 |[4567]

A T Enor In. Status: 0000

®  (Click on the X in the upper right hand corner to
close the window.

Stopping the Simulation

® (Click onthe = button to end the simulation.

Summary:

In Lesson Two, you learned (1) how to access and create a BC Schedule, (2) how to select terminals for simulation, (3) how to start a
simulation (4) and how to change transmitted values. See the CoPilot Manual or the online Help commands to explore other options
available through the BC Schedule.

Introducing CoPilot 1553
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Lesson Three: Special Features

There are a variety of windows and dialog boxes within CoPilot which may be used to simplify and add clarity to your 1553
simulation. The RT Labels and the CoPilot Options windows are examples.

Problem Statement: Assign RT Labels for RT’s 1, 2 and 3 and select an algorithm for assigning data values for BC transmit and RT
transmit commands.

Specifying the Configuration:
Assigning RT Labels

Although optional, it is often useful to assign labels to your
Remote Terminals.

® In the Configure menu, select RT Labels option to
open the RT Labels window.

Type "NavDisplay" in the RT#1 slot.
Type "ControlHead" in the RT #2 slot.
Type "TACAN" in the RT #3 slot.

® (Click on "OK" to close.

(You can advance from one cell to the next using the Tab or
Enter keys.)

Defining Data Rules

Although you can define many things through the CoPilot
Options window, we limit our current interest to establishing
the BC and RT data assignment rules.

Define BC data so that each transmit message follows a
sequential 1, 2, 3 pattern and define RT data words to
increment from command word values.

®  Open the CoPilot Options window under the
Configure menu.

®  (lick on the “1,2,3” radio button in the BC Data
Initialization frame.

®  (Click on the “Cmd (hex)” button in the RT Data
Initialization frame.

® (Click "OK" to close the window.

(Parameters referenced in the upper portion of the Options
Window govern standard CoPilot behavior and are therefore
stored in the Host System Registry. Data Initialization
choices are treated as project options and saved with other
configuration data in the CPC file.)

Summary:

In Lesson Three you got a glimpse of two optional windows which can simplify tasks associated with test and simulation activities.
You will see the effects of these declarations in the lessons which follow.
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Lesson Four: Simulating an RT

A Remote Terminal transmits and receives data as directed by the Bus Controller. The object of this lesson is to demonstrate how an
RT can be simulated in the simplest possible way. The RT Msg tab of the Data Select window is introduced in this lesson.

Problem Statement: Simulate RT #2 (Control Head), legalizing all transmit and receive subaddresses. The RT transmit data values
are to be defined by the data assignment rules selected in Lesson Three.

Specifying the Configuration:

In this example, no explicit RT specification is required except to identify the RT within the TSA window.

Selecting Terminals

Typically, the TSA selection determines which user defined
terminal specifications are loaded onto the board. In this
example since RT #2 is not explicitly defined, the board is
loaded based on CoPilot initialization values. Consequently,
all transmit/receive subaddresses for RT #2 are legalized.

®  (Click th
TSA window.

button on the toolbar to open the

®  Select RT #2. (If any other item is highlighted, (e.g.,
BC), click that button to deselect it.)

®  Seclect "OK" to close the TSA window.

Running the Simulation:
Starting the Simulation

®  To start the simulation, press the button on the
toolbar. CoPilot defines RT #2 with all transmit and
receive subaddresses legalized and starts the
simulation.

Data Interaction
To change the data during the simulation, use the Data
Selection Option.

® (Click th button to open the Data Selection
window (the RT Msg tab is displayed).

®  Next, click the down arrow and select RT #2, which
has been named "Control Head."

® To view data, click one of the transmit or receive
subaddress keys (illustrated in Lesson Five).

Stopping the Simulation

®  To Stop the simulation click on the

Summary:

inal Simulation Assignments ' !

ulation Dptions
st 1553 Card: PC1553-3C

imulation Options: Any combination of BC. HT’§ and
‘ Bus Monitor :

s:Controller

Modes ] BC Messages }

i 2 - Control Head :_j
Transmit !
55 7 ]
_____ 10 15
18 2
26 31

| 2PF3lalslse|7
18 19%20
26 |27 | 28

ngle click to select or clear 3 SA display.

ose ] ‘Help

In Lesson Four, you learned how to simulate an RT using RT properties defined by the CoPilot. In the next lesson you discover how

these terminal properties can be set explicitly.
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Lesson Five: Configuring an RT

When simulating an RT, you may want to specify subaddress legalization, transmit data values, mode codes, status word response and
even error injection behavior. You can define these characteristics through the RT Configuration and RT Data Editor windows.

Problem Statement: Simulate the “Control Head” terminal (RT #2), legalizing only transmit subaddress #2 and all receive
subaddresses. Define two data words for Tx subaddress #2 and revise these values during the run.

Specifying the Configuration:
Defining RT attributes:

®  (Click 22251 on the toolbar to open the RT
Configuration window.

®  (Click on RT#2 (Control Head) in the “RT
Address” listbox. The 4 tabbed panels will reflect
the current state of the RT defined in the RT
Address listhox.

®  Select the “SA Tx” tab then click the “Clear”
button to illegalize all transmit subaddresses, then
double click key 2 to legalize subaddress 2.

®  To access the RT Data Editor for subaddress #2,
click SA key #2 once, then click the “Data Editor”
button.

Before moving on to the RT Data Editor, note the four tabbed
panels at the top of the RT Configuration window. You can
legalize Receive subaddresses, legalize mode codes and
establish status word response through these tabbed
windows.

Defining RT Transmit Data

Unlike the BC Data Editor, there is nothing in this selection
sequence to specify how many words must be defined, so 32
data input fields are visible.

®  Type 1234 and 9ABC into the first 2 data fields.

@  Click "OK" to accept the data and close the RT Data
Editor window. Control passes back to the RT
Configuration window.

® C(Click "Close" again to close the RT Configuration
window.

Selecting Terminals

The TSA window tells CoPilot which terminals to simulate
when the user selects the Start Button.

® (lick the button on the toolbar to open the

TSA window.
®  Seclect RT #2. ( Deselect any other terminals.)

®  Select "OK" to close the TSA window.

RT Configuration

- Control Head

ontrol Head 02-T-02-32

(TSA window is illustrated in Lesson Four.)
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Running the Simulation:
Starting the Simulation

®  Press the button on the toolbar to activate the
simulation.

In this example, the board is actually placed in a
ready condition, awaiting command words from the

Bus Controller.)

Data Interaction

As with the Bus Controller, you may observe and change the
data for RT #2 while the simulation is active.

®  Click the
window.

®  Next, select RT #2 (labeled "Control Head").

button to open the Data Selection

®  Finally, click RT transmit subaddress #2 to activate a
Message Data window.

The transmit subaddresses are marked by a green triangle if
data are defined. Transmit and receive subaddresses are
marked with an “S” if the subaddress is referenced in the BC
simulation schedule. We have not defined a Bus Controller
schedule in Lesson Five, but the “S” marks are a carry-over
Jrom Lesson Two.

Changing RT Transmit Data

When the Message window first appears, it displays the
“1234”, “9ABC” values defined earlier in this lesson.

®  Change the data values to “4321”, “5678”
®  Click Update to upload the data to the board.

®  Click the X in the upper right hand corner to close
the Message window.

®  To close the Data Selection window, click the
"Close" button.

Stopping the Simulation

® To Stop the simulation click on the button.

Summary:

Data Selection

=

2 = Control Heéd

= % Contr

ol Head 02-T-02-32

In Lesson Five you learned (1) how subaddresses are legalized through the RT Configuration window and (2) how RT transmit data is
defined prior to and during a simulation. It should be noted that the Message windows are also very useful for viewing data being
received by simulated or real RTs during the simulation run. If you need a full sequential record of bus traffic, use the CoPilot Bus

Monitor illustrated in Lessons Six and Seven.
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Lesson Six : Monitoring the 1553 Databus

All CM1553-1, PC1553-3 and LP1553-3 boards provide full Monitor capability. If you are using the multi-terminal PC1553-3C or
LP1553-3C board, you are able to simulate a BC and/or RTs and monitor the bus at the same time. Using CoPilot you can capture
and examine a sequential record of bus traffic with a few clicks of the mouse. In this lesson you are introduced to the CoPilot
Monitor window and some of its data handling features.

Problem Statement: Monitor and retain a full sequential record of all 1553 bus traffic in the simplest possible way.

Specifying the Monitor Configuration:

If you want a sequential record of all bus traffic, you simply select the Monitor function in the TSA window and start the card.
CoPilot sets up the Monitor to capture all bus traffic and records it in on-board memory.

Selecting Terminals

rminal Simulation Assignments

®  Click the
TSA window.

button on the toolbar to open the

®  (Click the “MON” button to select the monitor.
Click any other highlighted BC or RT button to
deselect them.

® Select "OK" to close the TSA window.

Running the Simulation:
Starting the Simulation

®  Press the button to upload the monitor criteria
onto 1553 board and activate the data capture.

Data Interaction

The Monitor window appears as soon as the board is loaded.
All messages are posted in the monitor window as they are
received.

Bearing
Frequency
TacData
NavBearing
NavStat
Bearing
Frequency
TacSet
Bearing
Frequency
TacData
NavBearing
NavStat
Bearing
Frequency
TacSet
Bearing
Frequency
TacData
NavBearing

The buttons at the top of this window provide control over
data display, data search, display filtering and playback.
These features are described on the next page.

Stopping the Simulation

e T o o o o
DR 0 - 0 0 )

®  Click the . button stop the Monitor capture.

®  When you have finished examining the monitor

records, click the “Close” button to close the CoPilot ) i i
Monitor window. (Illustration above based on example in Lesson Eight.)
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Exploring Monitored Data:

The purpose of a Bus Monitor is to create a sequential record of bus traffic which can be examined later. The features available
through the Monitor window can simplify and accelerate the examination of monitored data..

F CoPilot Mon

1 Bus T=00:08.881.288 dT=00:00.000.000

Bearing 1421 {02.7T,01,01)
1000
| 1421
§ 4
I Bus A T=00:08.681. 394 dT=00:00.000.1086
Frequency 1442 (02.T,02.02)
- 1000

1441 1442

3

Bus T=00:08.881.520 dT=00:00.000.126
yNavConfig 1064 (02.R.03.04)
, 0001 0002 0003 0004
i 1000

Search and Display Features
Display Frame:

®  Full/Brief/Form: Click the left-most button to toggle between the “Full” multi-line display (shown above), the
“Brief” one-line display (shown on the preceding page) and the “Form” display (shown in Lesson Seven)..

® Data Display: Click the second button to translate the display of data values into a Hexadecimal, Decimal or Octal
format.

® Time Tag: Records displayed in the “Brief” one-line format includes a time tag value. Click the third button to
toggle between a standard time-tag and delta time (between messages). Both are included in the “Full” display.

Display Filter: In Lesson Seven, you will learn how to collect specific records based on “Capture Filters”. The display filters work
in the same way except they are used as an analysis tool after data are captured.

®  Edit: Click the Edit button to access the Display Filter window. The process of defining display filters and capture filters is
identical.

- ®  On/Off: Click the On/Off button to apply the display filter criteria.

Continuous Play: When the data are being captured, you may have difficulty reading the data. Using the Continuous Play buttons,
you can scroll the data forward or backward at a readable rate. This may be particularly useful in conjunction with the use of Display
Filters.

Step: The Left and Right arrows may be used to step forward or backward through the monitor records.
Search: The search keys allow you to find data quickly based on a wide variety of criteria.

® Define: Click to define search criteria including RT/SA values, data content or error conditions.

® Arrow Keys: Click the forward or back keys to locate the next record which meets the search criteria.

= Go To Message: Used to reposition the display to the selected record number.

Saving or Opening Monitor Files
Monitor Data may be saved in Binary or ASCII files through the CoPilot Menu. When a monitor file is reopened, the Monitor
window is activated and all the analysis capability described above is available.

Summary:

In Lesson Six, you learned how to run a basic Monitor using CoPilot. Next, you will learn how to configure it so that only the
messages and terminals you want to monitor are captured.
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Lesson Seven: Monitoring Selectively

In Lesson Six, you discovered how easy it is to create a sequential monitor record of al! data traffic. CoPilot does that automatically.
It may be more useful however, to limit the sequential record to specific messages or a few RT/SA combinations. In this lesson, you
are introduced to the Monitor Initialization window .

Problem Statement: Capture all RT Transmit data associated with RT #2 (Control Head) but ignore all other messages.

Specifying the Configuration:
When Monitor Initialization window is activated, you may observe that all RTs and all subaddresses are selected. This represents the
normal Monitor capture definitions. The simplest approach to defining this limited monitor objective is to toggle the RTs off, then

select the Transmit subaddresses for RT #2.

Defining Bus Monitor Objectives

Click the B button to open the Monitor

Initialization window.

Click the “ALL” button to the right of the RT listbox
to deselect all of the RTs, then double click on
“Control Head”. The S4 keys associated with RT #2
become visible.

Click the “ALL” button to the right of the Rx
Subaddresses to deselect all receive SAs. All the
transmit keys become green (selected) and the
receive SA keys become gray (not selected).

Click on the "CLOSE" button to close the Monitor
Initialization window.

Selecting Terminals

Click the
TSA window.

2 button on the toolbar to open the

Click the “Mon” button to select the monitor.

Select "OK" to close the TSA window.

| C3 Monitor Initialization

1 - NavDisplay

12
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Running the Simulation:
Starting the Simulation

Press the button to upload the monitor capture criteria
and start the monitor.

Data Interaction

The monitor window opens immediately. From the figure on
the right, you can observe RT #2 transmit data but no other
bus traffic. Compare this display with the monitor records
shown in Lesson Six. '

The monitor examples in Lessons Six and Seven are based on
the BC schedule described in Lesson Eight.

Viewing One Message at a Time

It is often useful when reviewing monitor records to focus in
on a single message using the Form View Option.

® To select Form View, click the left-most button
under the Display heading until the Form appears.

Form View is particularly useful for reviewing a completed
file in conjunction with display filters and with the use of the
Continuous Play or Step buttons. Since all the message
parameters appear in the same location, it is easy to detect
changes in message content.

Stopping the Simulation

®  To Stop the simulation click on the button.

®  (Click the close button to close the Monitor window.

Summary:

e S o

g
Frequency
Bearing
Frequency
Bearing
Frequency
Bearing
Frequency

aring
Frequency
Bearing
Frequency
Bearing
Frequency
Bsaring
Frequency
Baaring
Frequency

aring

R h

In Lesson Seven, you learned how to monitor a selected set of RT/SA commands. You have now covered the basics of CoPilot 1553

during a Single Terminal Simulation. In Lesson Eight, you will learn how to run a complex, multi-terminal simulation.

Introducing CoPilot 1553
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Lesson Eight: Multi-terminal Simulation

The bus defined at the beginning of this lesson sequence included (a) a Bus Controller, (b) three RTs and (c ) a Bus Monitor. In each
of the previous lessons, you learned how to simulate one of the terminals on this bus. In many cases, a one terminal simulation is all
that is required. Sometimes, though, you may have only one “real” terminal and you need to simulate all of the others which interact
with it. In Lesson Eight you will learn how to simulate multiple terminals.

The simulations represented by Lessons One through Seven could be run on any of the CM1553-1 or 1553-3 boards. Although you
could run a multi-terminal simulation by using several single-terminal boards, it is easier and more efficient to use a multi-terminal
board. In this lesson, because we want to simulate a Bus Controller, 2 RTs and activate a concurrent monitor, you must use the
PC1553-3C, LP1553-3C, LC1553-3C, CM1553-3C or BB13xx USB boards. (You could also use a 1553-3B, or 1553-3B;, board if
the concurrent monitor is not required.)

The first step in Lesson Eight is to purge all of the definitions specified in Lessons One through Seven (1) to reinforce the lessons
learned already and (2) to illustrate how easy it is to run a multi-terminal simulation. The File menu and the BC Display Filter, BC
Frame and Board Setup windows are introduced in this lesson.

Problem Statement: Simulate (1) a Bus Controller, (2) RT #1 {NavDisplay}, (3) RT #2 {Control Head} and (4) activate a bus
monitor. This is to be connected fo a bus on which RT #3 {TACAN} is a real device.

Define a BC Schedule in which the commands are sent to RT # 2 (Control Head) 20 times per second but the frequency of all other
commands is 10 times per second.

Specifying the Configuration:

File New
From the CoPilot desktop

® (Click the button to clear existing definitions
and reset using CoPilot initialization parameters.

® Ifa “Save existing values” query appears, select
‘LNO”.

% “h. Board Setup

Defining the Board
To specify a PC1553-3C board

®  (Click the “Board Setup” entry under the Configure
menu.

®  (Click the down arrows to select PC1553-3 board and
the C model.

® Click OK to close.

The standard Base and 1/0 address are shown. This can be
changed if there is a conflict with other boards.

Assigning RT Labels
®  Open the RT Labels window (Configure menu).

®  Assign “NavDisplay”, “ControlHead” and
“TACAN”to RTs 1,2 and 3.

® Click OK to close.

Defining Data Rules

®  Open the CoPilot Options window (Configure
menu).

®  Select the “1,2,3” data option for BC messages and
“Cmd” for RT’s. (See Lesson Three.)
® (Click OK to close.

14 Introducing CoPilot 1553
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Defining the BC Schedule

There are seven unique messages in BC Schedule. Since three of these (those directed to RT #2) must be transmitted 20 times per
second and the other four transmitted 10 times per second, you must include all of the messages in one frame and include the three

commands associated with RT #2 in a second frame.

Following the process defined in Lesson Two:

®  Click 22251 to open the BC Schedule window, then
click “New” to access the Message Editor.

®  Define the following BC Commands:

“TacData” BC—-RT 1,1,3, (next)
“NavBearing” RT-BC 1,2,1, (next)
“NavStat” BC—RT 1,3,4, (next)
“Bearing” RT-BC 2,1,1, (next)
“Frequency” RT-BC 2,2,2, (next)
“NavConfig” BC—RT 2,3,4, (next)
“TacSet” BC—-RT 3,1,2, (OK).

All of the above are assigned to “Frame # 1.

Adding a Second Frame

®  Click the Frame button to open the Frame Editor
- type “Control Head (only)”
— then click OK to close the Frame Editor.

®  (Click the message labeled “Bearing” to highlight,

- click the Copy . button then
~ click the frame labeled “Control Head (only)”

— and click the Past
into the second frame.

button to add “Bearing”

®  Repeat the process above to add “Frequency” and
“NavConfig” to the “Control Head (only)” frame.

L ‘CIick the “OK” to close the BC Schedule window.

Defining the RT Configuration

The steps associated with defining RTs uniquely are outlined
in Lesson Five. In this lesson, you activate two RTs based on
CoPilot defauits by selecting RTs 1 and 2 in the TSA
window.

Specifying Monitor Requirements

The steps associated with specifying Capture Filter criteria
are outlined in Lesson Seven. In this lesson, you capture all
bus traffic by selecting the Monitor through the TSA window.

Selecting Terminals to be Simulated

®  (Click th
TSA window.

®  (Click the BC, RT#1, RT#2, and MON buttons to
specify which terminals are to be simulated.

button on the toolbar to open the

® Select "OK" to close the TSA window.

ule

Frame $1 (50ms)
TacData BC - NavDisplay
NavBearing NavDisplay -> BC
NavStat BC -> NavDisplay
Bearing ControlHead ->
Fregquency ControlHead ->
NavConfig BC ControlHead
TacSet BC TACAN
: Control:Head {only) (&0ns)
Bearing ControlHead ->
Frequency ControlHead ->
NavConfig BC -> ControlHead

2 Frame Name

L Terminal Simulation Assignments
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Running the Simulation:
Starting the Simulation

Press the button to upload the configuration
specifications to the PC1553-3C board and to start the
simulation.

Data Interaction

The‘ Monitor window appears as soon as the '51mulat.1on P Buih Premeency RY
begins. All bus traffic is recorded in the sequential monitor |3 224 Fanioi, T
since you did not specify filter conditions through the [ Hici Beering 5
Monitor Initialization window. You can limit the display of {7 B4 Fearine | 2
. . . 9 B i LT,
monitored data through Display Filters. 0 Bush Fromsescy o
11 Bus A Bearing LT,

ig Sus ﬁ grquency %

. . . . . . . us earin P
Display filters can be invoked while the simulation is active H Bus A grquegcy e
. . PP us earing LT,

16 B A F LT,

or after the monitoring activity is complete. l¢ Busa Erequency I
18 Bus & Frequency LT,

19 Bus A Bearing LT,

20 Bus A Frequency LT,

Specifying the Display Filter

In Lesson Seven you defined the Monitor Filter based on RTs
and Subaddresses. When a Bus Controller is simulated, you
can specify monitor filters by selecting BC messages.

To limit the display of monitor records to “TacData”,
“NavBearing” and “TacSet™:

®  (Click the “Edit” button on the Monitor window, ray—" Nevbicpioy

The Display Filter window will appear. Navstat NavDisplay
NavBearing NavDisplay

®  Click the “BC Msg” tab then click the “All” button Bearing ControlHead
to deselect all BC Messages. ;::g‘::’;g Comeroliead
® Double-click on the three named messages, then Tacher ik

click the “OK” button to close the Display Filter
window.

@ CoPFilot Munitor

Tacl
NavBearing
TacSet
TacData
NavBearing
TacSet
TacData
NavBearing
TacSet
TacData
NavBearing
TacSet
TacData
NavBearing
TacSet
TacData
NavBearing
TacSet
TacData
NavBeari

B B0 fpae I Do e 5 Mo I e 5 1D T (D e e B e I
=350 70 4 20 70 =4 20 20 4 0 20 -4 50 70 4 0 70
©

Summary:

In Lesson Eight, you learned how to create a multi-terminal simulation, using the CoPilot 1553 windows introduced in the first seven
lessons. Whether you are simulating one terminal or many, you can simulate and test a MIL-STD-1553 databus easily using CoPilot
1553. The tools and windows introduced in these lessons are only the beginning of what CoPilot has to offer.

16 Introducing CoPilot 1553
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Increase your Productivity
with CoPilot 1553

Mot

Just the Beginning

In eight brief lessons, you learned how easy it is to simulate and test MIL-STD-1553 terminals using CoPilot 1553, and you have only
scratched the surface! If you look back at the windows shown in these lessons you may discover numerous options that were not
demonstrated. In addition, there are a number of special purpose windows you didn’t explore: windows which allow you to define
mode codes, broadcast and retry properties of the bus; dialog boxes and toolbar buttons which allow you to define radices of data,
error detection and error injection capabilities and much more. You can access all of these capabilities as easily as you activated the
bus monitor or defined BC commands through intuitive windows using the mouse or keyboard.

Take a CoPilot Test Drive

The best way to discover how CoPilot 1553 can increase your own productivity is to try it. We would be happy to send you an
evaluation copy of CoPilot. With it you can duplicate the examples illustrated in these lessons and examine all the features available
through the CoPilot menu, toolbar and windows. The evaluation copy does not allow you to control hardware. If you already have a
Ballard Technology 1553 board, we can register your board for a limited period of time so you can evaluate the full capability of the
hardware and software.

Ordering Information
CoPilot 1553 is available in two versions:

SW-1553-CS: CoPilot 1553 - Single-terminal
(for CM1553-1, CM1553-34, PC1553-34, LP1553-34, LC1553-34 and BBI11xx [USB] boards)

SW-1553-CM: CoPilot 1553 - Multi-terminal
(for CM1553-3B,, CM1553-3B3, CM1553-3C,
PC1553-3B,, PC1553-3B;3; PCi1553-3C,
LP1553-3B,, LP1553-3B3, LP1553-3C,
LCI1553-3B, LC1553-3B3, LC1553-3C
BB2xx, BB13xx and BB14xx USB boards)

CoPilot runs under Windows 95 ™, Windows 98 ™, Windows 2000 ™ or Windows NT ™ and comes with on-line help and printed
documentation.

Contact

Ballard Technology, Inc.
3229 A Pine Street
Everett, WA 98201 USA

Phone: 1-800-829-1553 or 1-425-339-0281

Email: sales@ballardtech.com
Fax: 425-339-0915

Trademarks: Windows™, Windows 95™, Windows 98™, Windows 2000™ and Windows NT™ are the trademarks of Microsoft Corporation.
All other product names or trademarks are the property of their respective owners.
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Ballard Technology

Your Source for Avionics Databus Tools

Protocols Supported
o MIL-STD-1553
ARINC 429/575/717
ARINC 629
ARINC 708
Space Shuttle MIA, MDM
Custom / non-standard protocols

Platforms

o ISA
PCI
Compact PCI
PCMCIA
VMEbus
Industry Pack
USB
Handheld

Software
e Databus Analyzer GUI for 1553, 429 and 717 products
e Drivers for Windows™, Windows 95™,
e  Windows 98™, Windows 2000™ and Windows NT™ Labview and
Linux Drivers

Ballard///lliN
Technology

3229 A Pine Street
Everett, WA 98201 USA

Phone: (800) 829-1553 or (425) 339-0281
Email: sales@ballardtech.com

Fax: 425-339-0915
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




