System User’s Guide

for the

EOSDIS Test System (ETS)
MPS/Aura Smulator

Release 3.7
August 2003

Prepared Under Contract NAS9-98100
by Computer Sciences Corporation



System User’ s Guide for MPSAura Release 3.7

System User’s Guide
for the
EOSDIS Test System (ETS)

MPS/Aura Simulator
Release 3.7
August 2003
Prepared Under Contract NA S9-98100
by Computer Sciences Corporation

Prepared by:
J. K. Carlson, CSC Date
Reviewed by:
E. Quintin Date

ETS Technical Lead, CSC

E. Noone Date
Simulations Technical AreaManager, CSC

Quality assured by:

QA Officer, CSC Date
Approved by:
W. Fuller Date

ETS Manager, Code 581



System User’ s Guide for MPSAura Release 3.7

About This Document

This document is the System User's Guide for the Scalable, Integrated, Multimission
Support System (SIMSS) Aura Simulator developed for the National Aeronautics and
Space Administration (NASA) Goddard Space Flight Center (GSFC). This simulator is
commonly referred to as the MPS/Aura ssmulator. The simulator is one of the
deliverables of the EOSDIS Test System (ETS) Development Task under the CSOC
contract. The System User's Guide provides an overview of operational concepts and
procedures for this ssmulator. This document is approved by GSFC Code 581, and will
be maintained by Computer Sciences Corporation (CSC) under the CSOC contract.

Who Should Use This Document

This document is for anyone who wishes to use the MPS/Aura Simulator. To use this
simulator effectively you should aready be familiar with the basics of the Windows NT
and Windows 2000 Operating Systems as well as be familiar with the EOS Aura
Spacecraft.

Document Overview

The MPS/Aura simulator is built with SIMSS components. The ETSAura, ETSGS,
ETSXtract and ETS1553Bus modules were customised for the EOS Aura mission. All
other modules are from the standard SIMSS toolkit. This document has been assembled
with SIMSS and mission specific chapters.

The first chapter provides a description of the SIMSS client and server project user
interface. It describes the core operations of installing, building, configuring, saving,
restoring and running a project. All users should read this chapter to become familiar
with SIMSS terminology and the common project user interface that will be referenced in
later chapters.

Next are chapters that describe each of the modules that have been delivered as
components of MPS/Aura. For each module, there is information on how to link it to
other SIMSS modules, how to configure it, and how to control its run-time operations.

The last chapter provides alist of related Acronyms.
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How to Run a SIM SS-Based Simulator

The Scalable, Integrated, Multimission Support System (SIMSS) is a distributed,
component-based, plug-and-play, client-server system useful for performing real-time
operations, simulations and testing in support of NASA projects.

SIMSS-1.0 Terminology

SIMSS runs on one or more Windows NT or Windows 2000 workstations. It is designed
to be user-configurable or to use predefined configurations for routine operations.

Client:

Server:

Module:

Channd:

Link:

Project:

Event
Message:

Directive:

Container:

Scenario:

The workstation on which the user interface runs. It also refers to the
applications making up the user interface.

The workstation on which the actual data processing is performed. It also
refers to the applications making up the data processing component.

A sdf-contained SIMSS component that receives, processes, or transmits
data, or any combination of the three.

An interface or port through which a module receives or transmits data. A
module may have zero to many channels.

A directional connection between module channels. A link connects an
output channel of one module with the input channel of another module.

A collection of modules and links intended to perform a specific function
such as spacecraft simulation, data quality monitoring, or data conversion.

A time-tagged text message generated by any module to inform the operator.
Event messages may report warning or error conditions as well as successful
activities.

A text-based command line entry that operators submit to individual
modules. The directive entry line window is below the configuration
window in the main SIMSS Project display.

A repository internal to each module that contains all of the vital data for
that module. The container is used to exchange data between the client and
server. Built-in functions of the container support save and restore
operations.

A file that contains directives. A scenario module may execute this file in
order to send atimed repeatable sequence of directivesto alinked module.

12
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SIMSS-2.0 Installing A New Release

SIMSS-2.1 Installing the Client

The Java Runtime Engine (JRE) must be installed on the same PC as the SIMSS client.
To determine whether the correct JRE version is already installed, open a DOS window
and type java —version. If the response indicates a version different from the one called
for in the current delivery package, follow the delivery package instructions for installing
the JRE. For the convenience of the user, the correct version of the JRE should be
included in the root folder of the delivery CD.

Once the JRE is installed, the next step is to run setup.exe in the \client folder on the CD
and follow the prompts. Upon completion of the client installation, a SIMSS Client icon
will be installed on the desktop. The SIMSS Client icon will point to the executable
directory for the client software. Below this directory are three additional directories:
images, properties, and save.

Directory Description

Images Contains bitmapped image files needed by the client software.

Properties Contains client configuration files.

Save This directory iswhere client and server information is stored when
projects are saved. The user may want to delete old files from this
directory.

SIMSS-2.2 Installing the Server

To install the SIMSS server, run setup.exe in the \server folder on the CD and follow the
prompts. Upon completion of the server instalation, a SIMSS Server icon will be
installed on the desktop. The SIMSS Server icon will point to the executable directory
for the server software. Below this directory are five additional directories: €log, log,
properties, save and scenario.

Directory Description

Elog Contains event message log files. The user may want to delete old
event message log files from this directory to reclaim disk space.

Log This directory isthe default location for data log files generated by the
generic Log module.

Properties Contains the server property.txt configuration file.

Save Unused.

Scenario Contains delivered scenario files. The user may store additional
scenario files here.

13
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SIM SS-3.0 Configuration Files

SIM SS-3.1 Client/Properties/Ser ver s.txt

Before running the SIMSS Client, please check that the correct IP address for running the
SIMSS Server is in the properties/servers.txt file. This file must be present and must
contain the localhost entry. If the SIMSS Client is to be operated remotely from the
SIMSS Server then additional entries, giving the IP addresses of each SIMSS Server
desired, must be added to thefile.

Theformat for entriesin thisfileis:
Servername, |P address

Example:
localhost,127.0.0.1

SIM SS-3.2 Server/Properties/Property.txt

There are several parameters that may be configured in the server. Most of them are for
debugging purposes. These parameters are stored in the properties/property.txt file. This
file is read in each time that the server is started. The values used from the property.txt
file are written into the server text window. The property.txt file contains descriptions of
the parameters and their normal settings. Use caution in making modifications to this
file. Some parameters that may be of interest to users are listed below.

Property Description

EventMsgLogSize Thisis amaximum event message log size. When this many
event messages have been logged, the oldest messages will be
overwritten. When set to zero, there is no limit on the number of
event messages that are saved to the log.

DelOldLog Thisflag isfor deleting the old event log file on startup. (0=no,
1=yes). Thisisonly effectiveif the event log file nameisthe
same for each execution. Use with DefaultEventLogSave.

DefaultEventLogSave | This flag specifies use of the same event log file name for each
execution (O=use different names, 1=use same name).

SIMSS-4.0 Running a SIM SS Application

The SIMSS modular architecture can support a variety of applications by connecting
generic and mission-specific modules in different combinations. The general steps for
starting up any SIMSS project are summarized in the next section. Detailed examples of
each of these steps are provided in SIMSS-5.0, which describes the graphical user
interface (GUI).

14
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Every SIMSS application must run within a project. Each project consists of
interconnected executable software modules. Every software module may have
configuration and run-time displays. Every module that accepts operator directives can
execute the directives described later in this chapter. Every module that executes
directives may aso be configured to accept directives from a scenario file. Every module
that generates event messages for the operator sends them to the event log region of its
project window.

Other chaptersin this system user’s guide are devoted to the various generic and mission-
specific SIMSS modules. Please refer to these chapters for detailed information on
modul e-specific configuration and run-time operations.

SIMSS-4.1 Application Startup Sequence

This paragraph provides an overview of the steps necessary to create or restore a project
for operations. The subsections under paragraph SIMSS-5.0 provide more details about
the steps where options are available.

Startup Steps Description

1) Start the Server Double-click the Server icon on the PC desktop. When
the Server is started, atext window is created.

2) Start the Client Double-click the SIMSS Client icon on the desktop.

When the Client is started, a Client text window is created
and then the graphical user interface is started with the
SIMSS Client main window.

3) Add (or Restore) aProject | Click on the SIMSS Client main window’ s Project menu
and select “Add Project”. Alternatively, a“Restore
From” selection may be used to load a previously saved
project. A project window is created within the main
window and the project event message window is created.
If apreviously saved project is restored, skip to step 9.

4) Connect Project to Server | In the project window, click the System menu and select
the “Connect” option. A list of available serverswill be
shown. Select aserver for the connection. When you
connect to the server, the message in the lower left-hand
corner of the project changes from “ Status’ to “Project
Loaded.”

5) Add Modules In the project window, click the Module menu and select
“Add Module”. From the Module Selection window,
click on the module to be added and the OK button.
Click again in the project window for placement of the
modul€e sicon. Repeat this step until all desired modules
have been added.
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6) Create Links

Note: Refer to the module
specific chapters for input
and output channel data
descriptionsin order to link
the output channelsto the
appropriate input channels!

In the project window, click the Module menu and select
“Create Links’. Click on the sending module border then
move the cursor to the receiving module border and click
again. If either module has multiple links, a popup
window will appear for specification of the exact link
numbers. Repeat this step to create all desired links. To
cancel link creation mode, click on the Module menu and
select “Design”.

7) Configure Modules

Click in the center of the module and select “ Configure”
from the popup menu. Perform module-specific
configurations. Repeat for as many modules as needed.

8) Save the Project (optional)

Click the project window’ s System menu and select the
“Save Project” option. Specify aname for the project
save file and apply it from the save or browse window.

9) Lock the Project

In the project window, click the Run menu and select
“Lock”.

10) Run the Project

In the project window, click the Run menu and select
“Run”. All of the modules in the project will be started.
Click in the center of any module to access its run-time
options and displays.

16
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SIMSS-5.0 SIMSS Application Displays

This section describes the graphical user interface common to al SIMSS applications.
Every application has graphical client and project windows. Every module that accepts
operator directives can execute the directives described later in this SIMSS chapter.

Every module that generates event messages sends them to the project event message
window.

SIMSS-5.1 SIMSS Client Main Window

When the SIMSS Client is started, the main window appears.

S8 SIMSS Client Release 9.0 (Build Dabe: 742 /03]

SIMSS-5.1.1 FileMenu

The File menu contains an “Exit” option.

17
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SIMSS-5.1.2 Edit Menu

The Edit menu contains a “Look and Feel” option. When this option is chosen, the
operator may select from “System”, “Metal”, “Motif”, or “Windows’. The default setting
is“Metal”.

SIMSS-5.1.3 Project Menu

The Project menu contains two selections; “Add Project” and “ Restore Project From .

SIMSS-5.1.3.1 Add Project

To create a new project, select the “Add Project” item from the Project menu. This will
add a project window within the SIMSS client window and open the separate project
event message window.

SIMSS-5.1.3.2 Restore Project From

To restore an existing project, select the “Restore Project From” item from the Project
menu. A file selection screen like the following will appear.

LoadProject — HEH|
Look, in: IESEVE j ﬁl

File name: I".ser Open I
Files of type: [l Fles (+ =l Cancel |

The system will search the save directory by default. Another directory may be selected
by clicking the folder selection down-arrow and navigating to the desired directory.
Select afile and click the Open button. Click on the Cancel button to dismiss the display
without restoring a project.

18
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SIMSS-5.1.4 Help Menu

The Help menu contains an “ About” option that provides client version information.

SIM SS-5.2 Project Window

When a project is added (or restored) its project window is displayed and its Project
Event Message window (see SIMSS-5.3) is displayed.

E."_;!Tillil 55 Chent Aelease 9.0 [Build Date: 7421 /03]

File Edit Project Help

|
FIProject 0 Pl
System) Modute fum

Disconmesct
Save Project
Filler EBveris...

¥ Bl Bvert Log
Remame Project I

il Py et bpased

The project window contains a System menu, a Module menu and a Run menu. At the
bottom left of the project window is a status field and a drop-down module selection
menu . At the bottom right is the directive region of the screen.

SIMSS-5.2.1 Project System Menu

The System menu on the Project window contains the following choices.

System Menu Item Description
Connect Connects the project to a server
Disconnect Disconnects the project from a server

19



System User’ s Guide for MPSAura Release 3.7

Save Project Saves project design to file on local PC

Filter Events... Change event message filtering

Show Event Log When this option is enabled, the project event message
log window is displayed.

Rename Project Allows user to rename project.

SIMSS-5.2.1.1 Connect to Server

The client must be connected to a server in order to function. To make a connection to a
server, select the “ Connect” option from the System menu. A menu of available servers
will be displayed. Click to select a server for the connection. In the following picture,
only one server was available.

E."_;!Tillil 55 Chent Aelease 9.0 [Build Date: 7421 /03]

File Edit Project Help

=
FIProject 0 Pl
System  Module  Hun
Comrect b lscalhost —
San Project

¥ Shitw Bvert Log
Rename Praject

=] B= Conection cl...

After the client has been connected to a server, the “Disconnect” option will be enabled
on the System menu and the “Connect” option will be disabled.
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SIMSS-5.2.1.2 Disconnect from Server

To disconnect the client from the server, select the “Disconnect” option from the System
menu. After the client has disconnected from the server, the “Disconnect” option will be
disabled on the System menu and the “ Connect” option will be enabled.

SIMSS-5.2.1.3 Save Project

This option allows the user to store a created and configured project to a file for later
restoration and use. The following screen will appear.

SaveProject  HEH|
Save In: |Elsave j ﬁl

Facket Logager
Packet Logger.mwve
Packet Logger.zer

File name: I Save I
Save as type: Iﬂll Files [*.7] j Cancel |

Enter the filename for storage of the current project and click the Save button to have
project information written.  Two files containing Client project information and onefile
containing Server project information will be created in the Client \save folder.

The Client \save folder is the default storage location. However, the project may be saved
elsawhere by clicking on the folder selection down-arrow and navigating to the desired
directory.

Clicking Cancel will close this window without performing a save.

SIMSS-5.2.1.4 Event Message Filtering

When "Filter Events..." is selected, the Event Message Filtering screen appears. This
image shows the default filtering scheme. Only event messages with the selected colors
will be displayed in the event message window.
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[#4 Project 0 Event Message Filtering  [M[=] E3 Filtering only affects the display of event

vl Critical (Red) messages in the Project Event Message
) Window. All event messages will
[v] Error {Pink) continue to be generated and written into
[v| Warning (Yellow) the event message log file.

[¥| Success (Green)
[v] Command Received {Cyan)

[_] Scenario (Gray)
[] Debug iLight Gray) To enable the display of any of these
event message types, check its checkbox.

To disable the display of any of these
event message types, clear its checkbox.

[¥] Information (White)

] AN Use the Apply button for changes to take
[_| Hone effect.
Close Use the Close button to dismiss this
screen.
SIMSS-5.2.1.5 Show Event Log

Each project has an event message log that contains color-coded, time-tagged event
messages received from its modules. When the Show Event Log box is checked the
event log is displayed as a separate scrolling window. When this box is cleared, the event
window is closed. Closing the event window does not affect the writing of event
messages to the Event Message Log file.

SIMSS-5.2.1.6 Rename Project

When the user selects the “Rename Project” option from the Project menu, the following
popup appears. If anew project name is entered, the new name appears on the title line
for al project windows. The new nameis saved and restored with the project.

[=2 Rename Project Ed

Enter new name for the project:

OK Cancel
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SIMSS-5.2.2 Project Module Menu

The Module menu on the Project window contains the following choices.

Module Menu Item | Description

Add Module Add amodule to the project’ s design diagram
Create Links Create alink between modules

Design Allows editing of the project design diagram
SIMSS-5.2.2.1 Add Module

To add amodule to the project, select the “Add Module” option from the Module menu.

Woouclselecon X1 A list of the modules available from the
InpUtP - server will be displayed. Click on the
OutputiP ] modulc_e’s name to select a module a_\nd
LogModule then click the OK button, or doublecl_lck
Serialinput the mc_)dul_e name. The module selection
SerialOutput box will disappear.

Scenario i Position the cursor within the project

irapper B window where the top left corner of the

Stripper module’'s symbol should be drawn and

Tiile - click. A rectangle representing the
module will be drawn at that location.
The rectangle will have a wide cyan
border while in Design mode.

If a module is added that accepts operator directives, the directive region of the project
window becomes accessible.

Repeat the entire sequence given in this paragraph for every module to be added to the
project. If amodule is added in error, click on the interior of the module and select the
“Remove” option from the pop-up menu.

SIMSS-5.2.2.2 Create Links

Links are used to connect the input and output channels between modules for a given
project. In the example shown below, the output channel of an Input IP module is linked
to the input channel of a Log module.

To create alink,

» Select the“Create Links’ option from the Module menu,

» Position the crosshair cursor on the highlighted edge of the source module and
click,

* Move the cursor to the destination modul€'s edge and click again.
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[FProjecto 2
System Module Run

InputiP#0 —_— Log#2

[4]

4| [ ]

={Z= Project loaded

InputiP# 0 >
Select Channels When multiple links are defined for a module, the user will
Source be prompted to choose a channel number for the source and
destination links as appropriate. Refer to module-specific
information for the number of input and output channels a
Destination module has and how they should be configured.
1 -
The cursor remainsin Create Links mode to alow for the
0K creation of additional links. The cursor appearsas a

crosshair symbol until a different menu option is selected.

If multiple links are created between two modules, additional clicks may be done on the
project background to anchor the link lines apart for visibility. To avoid having the link
line go through intervening modules or overlay another link, click on the sending module,
move the cursor to a convenient point on the Project background and click once, then
move the cursor to the receiving module and click again.

If a mistake is made when creating a link, or to remove an undesired link, click on the
Module menu and select “Design”. Select the desired link by clicking on it. Click “OK”
in the pop-up box, then press the Delete key to remove the link. Finaly, click the Module
menu and select “ Create Links’ to return to link creation mode.

SIMSS-5.2.2.3 Design Mode

After the “Create Links’ option has been selected, the cursor remains as a crosshair
symbol and the system remains in link creation mode. To cancel this mode, click the
“Design” option from the Module menu. The cursor is changed back into a pointer
symbol and may be used to select modules or links for modification. While in this mode
the operator may click on a link line to review the channel numbers of the modules it
connects. A popup window provides the source and destination channel numbers. While
a link line is selected, any of its background anchors may be moved by clicking and

dragging.
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SIMSS-5.2.2.4 Module Pop-Up Menu

Clicking in the center of a module activates a pop-up menu with the following choices.
Not all choiceswill be available for all modules.

Module Pop-Up Menu | Description
Configure Provides access to modul e-specific configuration options.
Run-time Provides access to modul e-specific run-time options.
Remove Removes the module from the project.
Rename Renames the module
About Provides information about the module.
(FProjecto -
System Module Run
L] L]
InputiP#0 J_-—
Configure
|
Remove
Rename
About

SIMSS-5.2.2.4.1 Configure Module

The actions initiated by the “Configure’” option are specific to each module's
functionality and are fully described in the module chapters of this document.
SIMSS-5.2.2.4.2 Run-time Module

The actions initiated by the “Run-time” option are specific to each modul€’ s functionality

and are fully described in the module chapters of this document.

SIMSS-5.2.2.4.3 Remove Module
The “Remove” option deletes the module from the project.

SIMSS-5.2.2.4.4 Rename Module

The “Rename’ option alows the user to provide a different name for a module. The
name must be unique within the project. The new name is saved and restored with the
project.

25



System User’ s Guide for MPSAura Release 3.7

SIMSS-5.2.2.4.5 About Module

The “About” option provides generic information on amodule. Of interest during project
configuration are the number of input and output channels.

SIM SS-5.2.3 Project Run Menu

The Run menu on the Project window contains the following choices.

Run Menu Item Description
Lock/Unlock Locks/Unlocks the project’s design diagram
Run/Stop Starts/Stops the project’ s execution

SIMSS-5.2.3.1 Locking a Project

Prior to running a project, the user must lock its design by clicking the “Lock” option
from the Run menu. After the design is locked, the “Lock” option is replaced by the
“Unlock” option and the “Run” option becomes available on the Run menu.

SIMSS-5.2.3.2 Unlocking a Project

Click the “Unlock” option from the Run menu to allow modification to the project’s
design diagram. The “Unlock” option is then replaced on the Run menu with a “Lock”
option.

SIM SS-5.2.3.3 Running a Project

Click the “Run” option from the Run menu to start running al of the modules of the
project. The borders of the modules will change to green to indicate run mode. The
“Run” option is then replaced with a“ Stop” option.

Click on specific modules to get their pop-up menus. See paragraph SIMSS-5.2.2.4 for
an example. Click on the Run-time option for module-specific displays or actions.
Please refer to the module-specific chapters in this system user’ s guide for information on
each modul€e's configuration and run-time displays.

SIMSS-5.2.3.4 Stopping a Project

Click the “Stop” option from the Run menu to stop execution of the modules of the
project. The borders of the modules will change to red to indicate the stopped condition.
The “Stop” option isthen replaced with a“Run” option on the Run menu.

SIM SS-5.2.4 Project Directive Region

If any module in a project accepts operator directives, the directive region in the lower
right side of the project window frame is activated. The directive region has a module
indicator button and a data entry field. When the module indicator button is clicked, alist
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of the modules accepting directives is shown. Click to select the module to execute a
directive. The button is labeled with the currently selected module. In the example
below, the Input IP module is selected.

“Inputh;H v | |'|l

Click in the data entry field to the right of the module button to start entering a directive.
Alternatively, click on the down arrow to the right of the field to view up to ten
previously entered directives. A previous entry may be selected, optionaly edited, and
submitted. Use the keyboard's Enter key to send the directive to the module. Directives
are available to any module that accepts directives and has container variables.

SIMSS-5.2.4.1 Directives/Scenario Files

This section describes all of the directives currently defined for al SIMSS modules that
accept operator directives. These directives may be placed in text files to be used as
scenario files. Any module that processes directives can aso receive directive lines read
from a scenario file by the Scenario module. In addition to the directives described in this
section, there are directives that are executed only by the Scenario module. These
scenario directives control the timing and conditional execution of scenario directive
lines. Please see the chapter on the Scenario module for more information on creating
and executing scenario files. Refer to the container descriptions in each modul€e's chapter
for the names (mnemonics) of container items for each module.

SIMSS-5.2.4.2 Set Directive

The set directive may be used to change the value of any modifiable variable in the
container for the indicated module. The format of the set directiveis

set name value

where name is a container variable name and value is either a decimal, octal, or
hexadecimal number. Octal numbers are identified by a leading zero. Hex numbers are
identified by a leading Ox. Negative numbers may be entered as signed decimal integers
in the usua manner, provided that the container variable chosen accepts negative
numbers. Example: Telemetry points that are 2's complement integers.

The names of variables are provided in the container description for each module. If the
variable is successfully set, an event message of the form
“module; name set to value”

informs the operator of the change. If the variable name is not recognized or the variable
cannot be modified, an event message of the type

“module: nameinvalid, read-only or not found*
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will inform the operator. If unsuccessful, verify that the module indicator is correct, that
the variable name spelling is correct and that the variable is not defined as read-only.

SIMSS-5.2.4.2.1 Set directive using expressions

More complicated assignments of values to container items are possible. Telemetry
mnemonics (or any other type of container item) may be set to values derived from any
combination of arithmetic expressions, arithmetic functions, Boolean functions, and other
container items. These directives may be used to create sophisticated scenario files. The
length of an individual set directive is limited to 100 characters. Intermediate variables
may be created to allow writing of expressions that would otherwise be too long. In order
to use any of the following expressions, specification of an equa sign in one of the
following forms is required (=, +=, -=, *=, /=, A=) after the mnemonic name and before
the expression. The following sections provide syntax information and examples of set
directives using expressions.

SIMSS-5.2.4.2.2 Set directive using arithmetic expressions

A container item may be set to an arithmetic expression using the symbols for addition
(+), subtraction (-), division (/), multiplication (*) and raise to a power (* or **).
Parentheses are recommended to specify the precedence order.

set mnemonic = 2 * (7\3)
SIMSS-5.2.4.2.3 Set directive using arithmetic and Boolean functions

A container item may also be set to an arithmetic expression using functions from the
following table. The following rules apply:

» Thefunction names must be in lower case.

» The parentheses around the function argument are required syntax.

» Constant values must be in decimal.

» The Boolean functions perform a bit-wise AND, OR, etc.

* A Boolean function argument that is a mnemonic must be in parenthesis.

Function Description Set directive example
Arcsine (x) Set mnemonic = asin (x)
Arccosine (X) Set mnemonic = acos (X)
Arctangent (X) Set mnemonic = atan (X)
Degrees to radians (x) Set mnemonic = dtor (x)
Radians to degrees (x) Set mnemonic = rtod (x)
Square root (X) Set mnemonic = sgrt (X)
Log (x) Set mnemonic = In (x)
Exponent (x) Set mnemonic = exp (x)
Tangent (x) Set mnemonic = tan (X)
Sine (x) Set mnemonic = sin (x)
Cosine (x) Set mnemonic = cos (X)
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Function Description Set directive example
Sinein radians (x) Set mnemonic = rsin (X)
Cosinein radians (x) Set mnemonic = rcos (x)
Arcsinein radians (x) Set mnemonic = rasin (X)
Arccosine in radians (x) Set mnemonic = racos (x)
Arctangent in radians (x) Set mnemonic = ratan (x)
Add x to mnemonic's current value. Set mnemonic += x
Subtract x from mnemonic's current value | Set mnemonic -= X
Multiply mnemonic's current value by x Set mnemonic *= x
Divide mnemonic's current value by x Set mnemonic /= X

Raise mnemonic’s value to the power of X | Set mnemonic *=x or
Set mnemonic **= x

AND two values together Set mnemonic = mnemonic and 1
OR two values Set mnemonic = mnemonic or 7
OR two values and Negate the result Set mnemonic = mnemonic nor 1
Exclusive OR two values Set mnemonic = mnemonic xor 7
NAND two values Set mnemonic = mnemonic nand 15

SIMSS-5.2.4.2.4 Set directive using mnemonics in expressions

Container names may be used instead of numbers in an expression. In the smplest case,
acontainer item may be set to the current value of another container item.

set mnemonicA = mnemonicB
Container items may also be combined together to create expressions.

set mnemonicA = (mnemonicB + mnemonicC)/2

SIMSS-5.2.4.3 Setbuffer Directive

The setbuffer directive may be used to change the value of any modifiable buffer in the
container for the indicated module. The format of the setbuffer directiveis

[setbuffer | setbufferle | setbufferandlength] buffername <offset> [byte | word | dword]
<value> <value> <value> ...

buffer. If "setbufferandlength” is used, then the size of the buffer is set to the total size of
the data values set. The setbuffer directive entry line is limited to 100 characters. The
names of alterable buffers are provided in the container description for each module. An
example of setbuffer usageis:

setbuffer TImPacket0140 20 byte 10 012 OxA

In this example, three bytes of the buffer TImPacket0140 beginning at offset 20 are set to
10. If the buffer is successfully set, an event message of the form

“module: values set in buffer buffername’
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informs the operator of the change. If the buffer name is not recognized or the buffer
cannot be modified, an event message of the form

“module: buffername not found”

will inform the operator. If unsuccessful, verify that the module indicator is correct, that
the buffer name spelling is correct, and that the buffer is not defined as read-only.

SIMSS-5.2.4.4 Get Directive

The get directive may be used to display the value of any variable in the container for the
indicated module. The format of the get directiveis

get name
If the name matches a variable in the modul€e' s container, an event message of the form
“module: name = value'

is written to the event message log. If the name doesn’t match a container variable, an
error event message of the form

“module: name not found”

will be produced. If unsuccessful, check the setting of the module indicator and the
spelling of the container variable name.

SIMSS-5.2.4.5 Getbuffer Directive

The getbuffer directive may be used to observe the value of any modifiable buffer in the
indicated module. The format of the getbuffer directiveis

getbuffer buffername <offset> [byte | word | dword] <count>

where buffername is a container buffer name, offset is the decimal byte offset to the first
item to be retrieved, the keywords “byte”, “word”, and “dword” indicate the size of data
to retrieve at one time, and count is the number of items of data to retrieve. If the suffix
"le" is added to the typein, the data is retrieved in little-endian (Intel) byte order before
being displayed. The getbuffer directive entry line is limited to 100 characters. The
names of retrievable buffers are provided in the container description for each module.
An example of getbuffer usageis:

getbuffer TImPacket0140 20 byte 10

In this example, ten bytes of the buffer TImPacket0140 beginning at offset 20 are
retrieved. If there are no errors, an event message of the form

“module: buffername=14 151617 18 19 1a1b 1c 1d"

informs the operator of the data with values in hexadecimal. If the buffer name is not
recognized, an event message of the form

“module: buffername not found”
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will inform the operator. If unsuccessful, verify that the module indicator is correct, and
that the buffer name spelling is correct.

SIMSS-5.2.4.6 Create Directive

The create directive may be used to create additiona mnemonics in the indicated
module. Theformat of the create directiveis

create mnemonic

where mnemonic is the name for a new variable in the module’s container. The new
name must not already exist and cannot include spaces. There are no other restrictions on
the name but if the mnemonic is to be used in calculations, no arithmetic symbols or
function names should be used. The new variable is a real number. It exists until
removed by a delete directive or its associated module is del eted.

SIMSS-5.2.4.7 Delete Directive

The delete directive may be used to delete user created mnemonics in the indicated
module. The format of the delete directiveis

delete mnemonic

where mnemonic is the name of the container variable to be deleted. Only user created
container items may be deleted.

SIM SS-5.3 Project Event M essage Window

The Project Event Message window is automatically displayed when a project is added or
restored. Thiswindow may be resized, minimized or closed. Thiswindow defaultsto an
automatic scrolling mode where the most recent event messages are always displayed.
The scroll bar may be used to manually scroll back to display older event messages. The
window then stays at the manually scrolled position. To return to automatic scrolling
mode, return the scroll bar to the bottom edge of the scroll region.

The project event log window may be opened and closed by checking and unchecking the
“Show Event Log” option from the System menu.

The contents of this window may be filtered by event message type. This window
defaults to displaying only information, warning and error level messages. See the
section on Event Message Filtering under the project system menu for more information.

E! Project 0 Event Meszage Window [_ (O]

‘ro] O OutputIP#3: OutputIP module running -
0] 0 %cenari Cenario running
0 O InputIP#l: InputIP module runniing

'ro] 0 Sciwift#l: Scliwift running.
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Spacecr aft Simulation Modulefor Aura (ET SAura)

ETSAura-1.0 Overview

The functions of the ETS Aura Spacecraft module (ETSAura) include ingest, generation
and transmission of formatted telemetry packets, receipt and validation of commands in
command link transmission units (CLTUSs) or 1553 bus packet formats, and maintenance
of GMT and spacecraft time. Spacecraft time is maintained as an offset from the Aura
epoch and isinserted into telemetry packets prior to transmission. This moduleis capable
of updating telemetry and starting the execution of scenario script files in response to
commands. This module is also capable of displaying telemetry packets and received
commands under operator direction.

ETSAura-2.0 Inputs

Ch. | Data expected Validation Processing per for med

performed

1 Scenario Same asfor Directives from a scenario module are
directives operator processed as if they had come from the user

directives interface directive line.

2 Command stream | CCSDS and Commands parsed and validated per
(IP/seriad CLTU, | Auraspecific | CCSDS standard and Aura extensions.
or 1553 command Event messages generated on valid or
packets) invalid commands.

3 APID and EOS APID, VCID | If external telemetry receipt is enabled, the
Enhanced CLCW | validated with | received packet is copied to the appropriate
Telemetry packets | databaseand | internal buffer and its telemetry points are

external load | updated with the received values. These
processing packets are then merged into the outgoing
flags telemetry stream.

The ETSAura module is capable of receiving two types of command input on channel 2.
The default is used for the receipt of 1P or seria commandsin CCSDS CLTU format. If
ETSAura is being used to simulate instruments on the 1553 bus, the container item
named “CommandinputType” should be set to a non-zero value. When this flag is non-
zero, the expected input is CCSDS command packets that are not contained within
transfer frames and not codeblock encoded.

ETSAura is capable of ingesting telemetry and CLCW packets on input channel 3.
Severa sets of flags control which APIDs and which CLCWs may be overwritten with
this externa data. By default, processing of al external telemetry packets is disabled.
Refer to section ETSAura4.1.7 External Telemetry Container Items for further
information.
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ETSAura-3.0 Outputs

The ETSAura module has 2 types of output channels. When the module is using IP
mode, only channels 1 and 2 are used. When the module is using Serial mode only
channel 3 isused.

Ch. Description

1 IP mode Housekeeping tel emetry packets

2 IP mode Command Link Control Words (CLCWS)
3 Serial mode telemetry transmission

ETSAura-4.0 Container Items

This module accepts operator directives and is capable of receiving directives from a
Scenario module. Use the Set and Get directives to access items with a fixed or string
type. Use the SetBuffer and GetBuffer directives on buffer types. Although namesin
the following tables contain upper and lower case, directive lines are not case sensitive.

ETSAura-4.1 Telemetry Container Items
The container items for telemetry processing are organized into several sections: control

and status of telemetry streams, telemetry points, packet buffers, segmented packets,
dump packets, VCDU buffers, and externa telemetry.

ETSAura-4.1.1 Telemetry Statusand Control Container 1tems

Name Type | Description

CheckpointTelemetry Fixed | Setthisvariableto create afile of checkpointed
telemetry values. Thefile created isactualy a
scenario script that may be executed to restore the
telemetry to a checkpoint state. Thefileiswritten
into the scenario directory defined by the
ScenarioPath variable.

CLCWFrameCount Fixed | CLCW channd transmitted count
CLCWPkt Buffer | CLCW packet buffer (12 bytes)
TImChannel 1Enabled Fixed | Channel 1 enabled flag (O=disabled, 1=enabled)

(default is disabled)

TImChannel1lFrameCount | Fixed | Channd 1 frames transmitted count

TImCUCpfield Fixed | P-field for CUC timein packet header

TIMmCUCpfieldextension Fixed | P-field extension for CUC time in packet header

TImEnabledCH1 Fixed | Flagto start/stop telemetry channel 1

TImEnabledCH2 Fixed | Flagto start/stop telemetry channel 2

TIminterval3 Fixed | Interval for automatic sending of VCDUson
physical channel 3

TImOutputFormat Fixed | Flagto change output format (0O=IP, 1=serial)
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TImPktDropCnt Fixed | Usedto check if any VCDU packets were
dropped

TransmitCLCW Fixed | CLCW enabled flag (O=disabled, 1=enabled)
(default is disabled)

CLCWInterval Fixed | Interval between CLCW packet transmissionsin
seconds

CLCWTransmitLinked Fixed | CLCW transmission linked to H/K transmission
(0=no, 1=yes) (default is linked)

ETSAura-4.1.2 Telemetry Point Container Items

Each telemetry point read from the database is defined in the container four ways. The
raw value is identified by the telemetry mnemonic name and by “TLM#” followed by the
parameter identification number in decimal digits. The vaue in engineering units is
identified by one of the raw names with “__EU” (two underscores) added to the end. For
example, the raw value for telemetry point COM_BR _TXB (parm_id=3525) may be
accessed with the name “COM_BR_TXB” or “TLM#3525”. Its engineering value is
identified by “COM_BR_TXB__EU” or “TLM#3525_EU”. The value of any telemetry
point can be requested using a get directive. The value of any telemetry point can be
changed using the set directive. Whenever a telemetry point’s value is changed, its raw
and engineering values are updated using the conversion equations from the database.
Set directives may also be used within scenario files.

Note: The raw values of telemetry points are stored as integers and the engineering unit
values are stored as floating point values. When floating point values are assigned to raw
values, the fractional portion is dropped.

Note: For telemetry points identified as 1750A floating point in the database,
conversions of engineering unit values into the raw 1750A floating point format is
supported. Remember to assign the floating point value to one of the*_ EU” versions of
the point.

ETSAura-4.1.3 Telemetry Packet Container 1tems

Container items are created for each valid telemetry packet defined in the database.
Where “<APID>" appears in the following table, substitute the packet’s APID number in
4 decimal digits. For example, the container buffer for APID 397 is named
“TImPacket0397”. For packets that have secondary keys, substitute the APID in 4
decima digits plus the secondary key in 4 decimal digits for the “<APID>". For
example, the container buffer for APID 114 with secondary key of 55 is named
“TImPacket01140055".
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Name Type Description

TImPacket<APID> Buffer | Buffer for specified APID’s
telemetry packet.

TImPacket<A PID>SequenceCount Fixed Sequence count for APID’ s packet
header

TImPacket<APID>SequenceFlag Fixed Sequence flag for APID’ s packet
header

TImPacket<APID>APID Fixed APID for packet header

TImPacket<APID>SecondaryHeaderFlag | Fixed Secondary header flag for APID’s
packet header

TImPacket<APID>Datal_ength Fixed Datalength for APID’ s packet
header

TImPacket<APID>Version Fixed Version for APID’ s packet header

TImPacket<APID>Type Fixed Type for APID’ s packet header

TImPacket<APID>Interval Fixed | Time between transmissionsin
seconds (floating point number)

TImPacket<APID>Enabled Fixed Enabled flag for internal packet
formatting and transmission (0=no,
1=yes) (default is not enabled)

TImPacket<APID>External Enabled Fixed Flag to enable overwriting of
packet with external packet (0=no,
1=yes) (default is not enabled)

ETSAura-4.1.4 Segmented Telemetry Container Items

In  order to implement

segmented

telemetry  packets, a

file named

AuraSegmentedApids.txt, containing APID numbers, one per line, must be in the
Server\properties folder. This causes a segment data buffer and some associated variables
to be created in addition to the telemetry items shown in the previous section. In thetable
below, substitute the appropriate segmented APID in 4 decimal digits for the <APID> in
the Name. Scenario files should be used to store data into these segmented buffer items
and control their transmission. A sample scenario file to initialize and transmit APID
1715 is TES Boilerplate 3 segments.txt, which should be in the default scenario

directory.
Name Type Description
FPCResponseData<APID> Buffer | Segmented telemetry buffer that issized to
5000 hold all segment data. Contents should be
bytes configured using setBuffer directives.
FPCResponseL ength<APID> Fixed | Variablethat specifiesthe number of data
bytes in the above segment data buffer.
FPC_ID<APID> Fixed | Variable used to set the FPC cooler Id, a 2-
byte field that follows the secondary header.
Canbelor 2for TESAPIDs.
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ETSAura-4.1.5 Telemetry Dump Packet Container Items

The dump packets are not generated from the database. In order to simulate a dump, the
following dump parameters must be set. As soon asthe dump word count is given, the
dump packets will be formatted and transmitted until all of the specified words have been
dumped. If dump parameters are being set via a scenario script, the dump word count
must be set last. The dump word buffer may be set by a series of setBuffer directives, if
not copied from a command load. The dump header information may be set using
directives or the “Initiate Dump Packets...” selection from the Telemetry Menu.

Command load processing optionally copies the first segment of data words in a
command load to the telemetry dump data buffer. Aslong as successive command loads
contain consecutive memory locations, data words will be copied. Event messages
produced during command load processing will provide information for starting a
telemetry dump of the loaded memory locations.

Name Type Description

CmdLoadCopyToDump Fixed | Automatic copying of command load buffer
to telemetry dump buffer enabled flag
(O=disabled, 1=enabled) (default is enabled)

CmdLoadV alidChecksum Fixed Flag for validating command load buffer’s
checksum (O=disabled, 1=enabled) (default
is enabled)

DumpMemoryAddress Fixed Memory address expected for next
consecutive command |oad

DumpMemoryPosition Fixed Current byte position for automatic copy
into the telemetry dump data buffer

CmdSpaceloadBuffer Buffer | Spacecraft memory load buffer (1024 bytes)

TImDumpAPID Fixed Dump packet APID

TImDumplinterval Fixed Interval in milliseconds between dump
packets: 10000 = 10 seconds, defaultsto
1000 (1 second)

TImDumpPacketSize Fixed Size of dump packet (default is 256)

TImDumpSecondaryHeader Fixed | 0= no secondary header (default value)
1 = spacecraft secondary header with CUC

TImDumpStartAddress Fixed Starting memory dump address
TImDumpWordCount Fixed Number of 16 bit words to dump
SCMemory Buffer | 6000 byte telemetry dump data buffer

ETSAura-4.1.6 Telemetry VCDU Container 1tems

For the transmission of serial mode telemetry, certain VCDU Primary Header field values
are defined in container items so that they may be easily changed. These are listed in the
following table. All Aura telemetry is normally transmitted on virtual channel 2.
Modification of the Fill VCDU (Virtual Channel 63) is not possible. To set the replay
flag, for example, enter the directive ‘set Vcdu2replay 1'.
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Name Type Size Description
Vcdu2version Fixed 2 bits | Version Number
Vcdu2scid Fixed 8 hits Spacecraft ID
Vcdu2vcid Fixed 6 bits | Virtual Channel ID
V cdu2replay Fixed 1 bit Replay Flag

V cdu2reserved Fixed 7 bits Reserved Flags

It is also possible to inject data values into VCDU headers that will appear as intermittent
errors in the data stream. There are 50 internal buffers where VCDUS are constructed.
To inject an error that will appear once in every 50 VCDUS, enter a set directive using
one of the following container names as the argument. Where “<buffer>" appears in the
following table, substitute a buffer number between zero and 49. For example, the
container item for buffer 11's Primary Header Verson field is named
“VCDUVERSION11".

Name Type Size Description
VCDUVERSION<buffer> Fixed 2bits | Version Number
VVCDUSCID<buffer> Fixed 8 hits Spacecraft ID
VVCDUV CID<buffer> Fixed 6 hits Virtual Channel 1D
VCDUREPLAY <buffer> Fixed 1 bit Replay Flag
VCDURESERVED<buffer> | Fixed 7 bits Reserved Flags

ETSAura-4.1.7 External Telemetry Container 1tems

The default configuration of this module does not allow any of its packet buffers to be
overwritten with external data. Severa sets of flags have been created to alow aflexible
scheme of mixing received external data with internally generated data. Telemetry
packets may be enabled for external input on an APID basis. CLCW packets may be
enabled for external input on a virtual channel basis. When an internal APID or CLCW
telemetry buffer is overwritten with an external packet, data from the external packet is
then used to update the telemetry point variables. If these telemetry points are also
reported in internally generated packets, the external values then appear in those packets.

Whether internally or externally generated, the operator has the ultimate control over all
valuesin APID and CLCW packets. Any operator modification of telemetry points; from
a GUI screen, from the directive line, or through the execution of a scenario file will
“permanently” override new external values. The operator may later choose to allow the
external datato take precedence again.

Due to the number of flags and complexity of these interactions, scenario files are
recommended for configuring and controlling external datainput.

ETSAura-4.1.7.1 External APID Telemetry Container Items

If atelemetry packet is enabled for internal generation (TImPacket<APID>Enabled), it
cannot directly receive external data. To allow any APID packet to be overwritten with
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external packets, its associated external flag must be enabled and its internal flag must be
disabled. Only APIDs loaded from the project database may be enabled for external
input. External packets must not exceed the database-defined size of internal packet
buffers. Operator changes to telemetry points are considered “sticky” and will override
subsequent external values for those fields in the packet. To remove all “sticky” changes
for a packet, briefly enable the packet for internal generation (for at least one
transmission) and then enable the packet for externa loading again. Two other ways to
remove “sticky” updates using the RemoveUpdates variable are described below.

External APID Flags Type | Description

TImPacket<APID>ExternalEnabled | Fixed | External load enable flag for the <APID>
packet (O=disabled, 1=enabled). Default
is disabled.

UseExternal PacketTime Fixed | Flag for synchronizing with external

time. (O=disabled, 1=enabled). Defaultis
enabled. If synchronization with external
timing is not desired, this variable should

be set to zero.

External CUCTime Fixed | Holdsthe most recent external CUC time
received.

RemoveUpdates String | Thisflag allows the user to remove

“sticky” updates to telemetry values. To
remove all updates from all packets, set
thisstring to ALL. To remove updates
for aspecific telemetry item, set this
string to the name of the specific
telemetry item. Either version of the raw
telemetry mnemonic name may be used.
Do not enter quotes with the string value.

ETSAura-4.1.7.2 Externa CLCW Tdemetry Container Iltems

The first two flags in the table control loading of the CLCW buffers with external values.
Even when a CLCW is accepting externa values, the operator may override any field's
value. Operator changes to individua fields are considered “sticky” and will override
subsequent external values for the field. To enable the field for external values again, set
thefield s “Updated” flag back to O.

External CLCW Flags Type | Description

SpaceClcwExternal Enabl ed Fixed | Externa load enable flag for the Spacecraft
CLCW buffer (O=disabled, 1=enabled).
Default is disabled.

InstrClcwExternal Enabled Fixed | Externa load enable flag for the Instrument
CLCW buffer (O=disabled, 1=enabled).
Default is disabled.
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UpdatedSpaceClcwCWT Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwCWT CLCW Control Word Type field (O=false,
1=true)
UpdatedSpaceClcwVersion Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwVersion CLCW Vesion field (O=fase, 1=true)
UpdatedSpaceClcwStatus Fixed | Sticky update flag for spacecraft/instrument
UpdatedInstrClcwStatus CLCW Statusfield (O=false, 1=true)
UpdatedSpaceClcwCOP Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwCOP CLCW COP In Effect field (O=fase, 1=true)
UpdatedSpaceClcwV CID Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwV CID CLCW VCID field (O=fase, 1=true)
UpdatedSpaceClcwSparel Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwSparel CLCW spare 1 field (O=false, 1=true)
UpdatedSpaceClcwNoRfAvail | Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwNoRfAvail CLCW No RF Avail field (O=false, 1=true)
UpdatedSpaceClcwNoBitLock | Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwNoBitL ock CLCW No Bit Lock field (O=false, 1=true)
UpdatedSpaceClcwL ockout Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwL ockout CLCW Lockout field (O=false, 1=true)
UpdatedSpaceClcwWait Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwWait CLCW Wait field (O=false, 1=true)
UpdatedSpaceClcwRetransmit | Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwRetransmit CLCW Retransmit field (O=false, 1=true)
UpdatedSpaceClcwFarmCount | Fixed | Sticky update flag for spacecraft/instrument
UpdatedSpaceClcwFarmCount CLCW FARM-B Count field (O=false,
1=true)
UpdatedSpaceClcwSpare2 Fixed | Sticky update flag for spacecraft/instrument
UpdatedinstrClcwSpare? CLCW spare 2 field (O=false, 1=true)
UpdatedSpaceClcwReport Fixed | Sticky update flag for spacecraft/instrument

UpdatedinstrClcwReport

CLCW Report field (O=false, 1=true)

ETSAura-4.1.7.3 External Telemetry Status Container ltems

External Telemetry Status | Type | Description

External PacketHeaderBytes Fixed | Sizeof optional header on all external packets.
If external packets have an EDOS Service
Header, this field should be set to 20. Default
header size is O bytes.

External CLCWCount Fixed | Count of al external CLCW packets processed

Externa APIDCount Fixed | Count of al externa APID packets processed

ExternallgnoredCLCWCount | Fixed | Count of all CLCW packets ignored because
external |oading was disabled

External IgnoredAPIDCount Fixed | Count of al APID packetsignored because
external |oading was disabled

External PacketErrorCount Fixed | Count of al externa packetsin error
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ETSAura-4.2 Command Container Items

The container items for command processing fall into several groups. mission specific
items, validation/debug flags, CLCW fields, processing buffers, command triggering
scenarios, command sub-mnemonics and counts. Initial values for some items are shown
in parentheses following the description.

ETSAura-4.2.1 Mission Specific Container Items

Theinitial values for these items are shown in parentheses. Values may be changed using
set or setBuffer directives from the directive line or from a scenario file.

Name Type | Description
CmdCltuCodeblockSize Fixed | Codeblock sizein bytes (8)
CmdCltuExpectedStartSequence | Buffer | Expected CLTU start sequence buffer (2

bytes) (EB9016)

CmdCltuExpectedTail Sequence

Buffer | Expected CLTU tail sequence buffer
(8 bytes) (C5C5 C5C5 C5C5 C579;¢)

CmdCritical TieAVCID

Fixed | Virtua Channel ID (VCID) for TIE-A
critical commands (16)

CmdCritica TieBVCID

Fixed | Virtua Channd ID for TIE-B critical
commands (17)

CmdSCID

Fixed | Spacecraft Identifier (CCe)

CmdSlidingWindowSize

Fixed | FARM-1 Sliding Window Size (180)

ETSAura-4.2.2 Command Validation/Debug Flags

Name Type | Description
CmdEnabled Fixed | Command processing enabled flag. (O=disabled,
1=enabled) (Default is enabled)
CommandinputType Fixed | Command input typeflag. (0 =CLTU, other = 1553
command packets) (Default is CLTU)
CodeblockValidation Fixed | Command codeblock parity validation enabled flag.
(O=disabled, 1=enabled) (Default is enabled)
FrameValidation Fixed | Command transfer frame header validation enabled
flag. (O=disabled, 1=enabled) (Default is enabled)
FARMValidation Fixed | Command Frame Acceptance and Reporting
Mechanism (FARM) validation enabled flag.
(O=disabled, 1=enabled) (Default is enabled)
PacketValidation Fixed | Command packet validation enabled flag.
(O=disabled, 1=enabled) (Default is enabled)
CmdDebugEnabled Fixed | Master command debug messages flag (O=disabled,

1=enabled). When enabled, all of the command debug
event messages are generated. (Default is disabled)
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CmdDebugCLTU

Fixed

Debug CLTU messages flag (O=disabled, 1=enabled).
When enabled, CLTU debug event messages are
produced. (Default is disabled)

CmdDebugCodeblock

Fixed

Debug codeblock flag (O=disabled, 1=enabled). When
enabled, codeblock debug event messages are
produced. (Default is disabled)

CmdDebugFrame

Fixed

Debug frame flag (O=disabled, 1=enabled). When
enabled, frame debug event messages are produced.
(Default is disabled)

CmdDebugSpacePacket

Fixed

Debug spacecraft packet flag (O=disabled, 1=enabled).
When enabled, debug event messages are produced for
each spacecraft channel packet. (Default is disabled)

CmdDebuglnstrPacket

Fixed

Debug instrument packet flag (O=disabled,
1=enabled). When enabled, debug event messages are
produced for each spacecraft channel packet. (Default
is disabled)

ETSAura-4.2.3 Command Link Control Word Fields

Name Type | Description

CmdSpaceClcwCWT Fixed | Spacecraft CLCW Control Word Type
CmdSpaceClcwVersion Fixed | Spacecraft CLCW Version
CmdSpaceClcwStatus Fixed | Spacecraft CLCW Status
CmdSpaceClcwCOP Fixed | Spacecraft CLCW CORP In Effect (1)
CmdSpaceClcwV CID Fixed | Spacecraft CLCW VCID (0)
CmdSpaceClcwSparel Fixed | Spacecraft CLCW Sparefield 1
CmdSpaceClcwNoRFAvail Fixed | Spacecraft CLCW No RF Avail Flag
CmdSpaceClcwNoBitL ock Fixed | Spacecraft CLCW No Bit Lock Flag
CmdSpaceClcwL ockout Fixed | Spacecraft CLCW Lockout Flag
CmdSpaceClcwWait Fixed | Spacecraft CLCW Wait Flag
CmdSpaceClcwRetransmit Fixed | Spacecraft CLCW Retransmit Flag
CmdSpaceClcwFarmCount Fixed | Spacecraft CLCW Farm-B Counter
CmdSpaceClcwSpare2 Fixed | Spacecraft CLCW Sparefield 2
CmdSpaceClcwReport Fixed | Spacecraft CLCW Report Value
CmdInstrClcwCWT Fixed | Instrument CLCW Control Word Type
CmdinstrClcwVersion Fixed | Instrument CLCW Version
CmdinstrClcwStatus Fixed | Instrument CLCW Status
CmdinstrClcwCOP Fixed | Instrument CLCW CORP In Effect (1)
CmdinstrClcewVCID Fixed | Instrument CLCW VCID (1)
CmdinstrClcwSparel Fixed | Instrument CLCW Sparefield 1
CmdinstrClcwNoRFAvall Fixed | Instrument CLCW No RF Avail Flag
CmdinstrClcwNoBitLock Fixed | Instrument CLCW No Bit Lock Flag
CmdinstrClcwL ockout Fixed | Instrument CLCW Lockout Flag
CmdinstrClcwWait Fixed | Instrument CLCW Wait Flag
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CmdlnstrClcwRetransmit Fixed | Instrument CLCW Retransmit Flag
CmdinstrClcwFarmCount Fixed | Instrument CLCW Farm-B Counter
CmdinstrClcwSpare2 Fixed | Instrument CLCW Sparefield 2
CmdinstrClcwReport Fixed | Instrument CLCW Report Vaue

ETSAura-4.2.4 Command Container Buffers

Name Type | Description

CmdPolyRemainderThl Buffer | Polynomia remainder table for parity calculation.
(256 bytes)

CmdSpaceCLCW Buffer | Spacecraft virtual channel CLCW buffer (4 bytes)

CmdInstrCLCW Buffer | Instrument virtual channel CLCW buffer (4 bytes)

CmdSpacePkt Buffer | Spacecraft command packet buffer (128 bytes)

CmdInstrPkt Buffer | Instrument command packet buffer (128 bytes)

CmdFrameBuffer Buffer | Command transfer frame buffer (256 bytes)

CmdCLTU Buffer | Command link transmission unit (6000 bytes)

CmdCodebl ock Buffer | Compressed codeblock buffer (holds codeblock
bytes without parity bytes) (6000 bytes)

ETSAura-4.2.5 Command Triggering Scenarios Container Items

Name Type Description

ScenarioPath String | Full pathname of directory where the command triggering
scenario definition file can be found. Path should end with
slash character.

ReadScenFile Fixed Whenever a set directive accesses this flag, the command
triggering scenario definition file isre-read, replacing the
previous definitions.

ETSAura-4.2.6 Command Submnemonic Container ltems

For each variable command in the database, container items are created for each sub-
mnemonic field. The format for the names of these items is subname#parm id. For
example, the value received in the ANGLE sub-mnemonic for the command with
PARM_ID 32081 will be stored in "ANGLE#32081". During run-time as variable
commands are identified in the database, event messages display each command's
mnemonic name, its parameter 1D in decimal digits, and any sub-mnemonic names and
values. At the same time that the event message is being created, the received sub-
mnemonic values are stored into their associated container items.

ETSAura-4.2.7 Command Counter Container ltems

Name Type | Description

TIE_A_Active Fixed | Flagindicates whether TIE A or TIE B isonline
for the purpose of counting codeblocks (O=TIE B,
1=TIE A) (default isTIE_A)
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CmdCounterO String | Name of telemetry point counter for TIE A valid
codeblocks

CmdCounterl String | Name of telemetry point counter for TIE B valid
codeblocks

CmdCounter2 String | Name of telemetry point counter for VCID 16
valid critical commands

CmdCounter3 String | Name of telemetry point counter for VCID 17
valid critical command

CmdCounter4 String | Name of telemetry point counter for valid ISC
commands

CmdCounter5 String | Name of telemetry point counter for valid PC
commands

CmdCounter6 String | Name of telemetry point counter for valid GNCC
commands

CmdCounter7 String | Name of telemetry point counter for valid CTC
online commands

CmdCounter8 String | Name of telemetry point counter for valid CTC
offline commands

CmdCounter9 String | Name of telemetry point counter for invalid 1SC
commands

CmdCounter10 String | Name of telemetry point counter for invalid PC
commands

CmdCounter1l String | Name of telemetry point counter for invalid GNCC
commands

CmdCounter12 String | Name of telemetry point counter for invalid CTC
online commands

CmdCounter13 String | Name of telemetry point counter for invalid CTC
offline commands

CmdTotal CLTUs Fixed | Count of all CLTUsreceived

CmdVvalidCLTUs Fixed | Count of valid CLTUs

CmdRejectCLTUs Fixed | Count of invalid CLTUs

CmdT otal Codeblocks Fixed | Count of all Codeblocks

CmdV alidCodeblocks Fixed | Count of valid Codeblocks

CmdRejectCodeblocks Fixed | Count of invalid Codeblocks

CmdTotal TransferFrames | Fixed | Count of all Transfer Frames

CmdValidTransferFrames | Fixed | Count of valid Transfer Frames

CmdErrorTransferFrames | Fixed | Count of invalid Transfer Frames

CmdADFrames Fixed | Count of Type AD Transfer Frames

CmdA CFrames Fixed | Count of Type AC Transfer Frames

CmdBCFrames Fixed | Count of Type BC Transfer Frames

CmdBDFrames Fixed | Count of Type BD Transfer Frames

CmdT otal SpacePkts Fixed | Count of al Spacecraft Packets

CmdV alidSpacePkts Fixed | Count of valid Spacecraft Packets

CmdErrorSpacePkts Fixed | Count of invalid Spacecraft Packets
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CmdTotal InstrPkts

Fixed | Count of all Instrument Packets

CmdValidlnstrPkts

Fixed | Count of valid Instrument Packets

CmdErrorlnstrPkts

Fixed | Count of invalid Instrument Packets

CmdignoredCLTUs

Fixed | Number of CLTUsignored while command
processing is disabled.

ETSAura-4.3 Database Container ltems

Name Type | Description

DatabaseCmdid Fixed | Command identification flag (O=off, 1=on). When thisflag
ison, command identification using the database occurs
with each received command. When thisflag is off, all
received commands are processed asif they were not found
in the database.

CmdFixDataFile | String | Loaded Command Fixed Data Word Specification File

CmdParmFile String | Loaded Command Parameter Specification File

CmdVarDataFile | String | Loaded Command Variable Data Word Specification File

CmdVerifyFile String | Loaded Command Execution Verification (CEV) File

TImCalcurveFile | String | Loaded Telemetry EU Conversion Specification File

TImDescFile String | Loaded Telemetry Description File

TImDStateFile String | Loaded Discrete States Specification File

TImPacketFile String | Loaded Telemetry Packet Specification File

TImParmFile String | Loaded Telemetry parameter specification File

TImPolyConvFile | String | Loaded Polynomial Coefficients Specification File

TImRY LimitsFile | String | Loaded Red/Y ellow Limit Specification File

ETSAura-5.0 Displays

To access the displays for this module, first click on the center of the ETSAuramodulein
the project window. The following items will appear in a pop-up menu.

Module Pop-Up Menu Item | Description

Configure Access the configuration menu for the module
Run-time Access the Run-time menu for the module
Remove Remove module from the project

About Display generic module information

ETSAura-5.1 Configuration Menu

The configuration menu for the ET SAura modul e contains two items.

Configuration Menu Item

Description

Load Database

Load project database information

Select Simulation Mode

Select IP or Serial Mode

Select Command Mode

Select Command input format
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ETSAura-5.1.1 L oad Database

This display specifies the directory location of the project database flat files for
initialization of command and telemetry information in the smulator.

EgﬁETSA.ura #0 Select PDB Directory |_ O] x|
File:] ]
_ Apply | ~ Close |
Display Field Description
File: Specifies the full path file name for the project database directory.

This field may be entered directly or via the file-browsing button
to theright of thisfield.

File Browse Button

Use this button to navigate to the appropriate directory on the
local machine or anywhere within the machine’'s network
neighborhood. (Sample file browsing screens are shown in the
Scenario module chapter.)

Use this button to attempt database loading from the specified

Apply directory. Information about the success or failure of loading the
project database files is reported to the event message | og.
Use this button to dismiss the display

Close

ETSAura-5.1.1.1 Maintaining Database Versions

Users must keep different versions of the database in separate directories. The individual
flat files do not usualy require renaming. The simulator loads the “first” database file
matching each wildcard pattern from the following table. If multiple files in a directory
match a wildcard pattern, the database file that is loaded is unpredictable. If afile is

surpassed by a newer

version (with a dightly different version field), the origina file

should either be deleted or renamed so that it no longer matches the wildcard pattern.
Event messages will list the selected database directory and the names of the loaded files.

Wildcard File Name

Description

cmd_fixdata *.pdb

Command Fixed Data Word Specification File

cmd_parm_*.pdb

Command Parameter Specification File

cmd_vardata *.pdb

Command Variable Data Word Specification File

cmd_verify *.pdb

Command Execution Verification (CEV) File

tim_calcurve *.pdb

Telemetry EU Conversion Specification File

tim_desc *.pdb

Telemetry Description File

tiIm_dstate *.pdb

Discrete States Specification File

tim_packet *.pdb

Telemetry Packet Specification File
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tim_parm_*.pdb Telemetry parameter specification File
tiIm_polyconv_*.pdb Polynomial Coefficients Specification File
tiIm_rylim_*.pdb Red/Y ellow Limit Specification File

Note: The asterisk ‘*’character in each wildcard pattern enables the matching of zero to
many version specification characters in each database file name.

ETSAura-5.1.1.2 Reloading Database Versions

The user has the capability to change the loaded version of the database. If ill in
configuration mode, a different PDB directory may be selected and applied. Event
messages will report the deletion of the current database and the loading of the newly
selected database.

If the simulator is running, use the project’s Run menu to “Stop” the project. Then use
the module pop-up’s Configure menu to access the “Load Database” option. After the
current database information is deleted and the new database has finished loading, use the
Run menu’s “Run” option to restart the project. When ETSAura resumes, all the newly
created telemetry packets are disabled and all the newly created telemetry points are set to
their database defined initial values. Scenario scripts must be executed again to enable
the appropriate packets for transmission and to make other desired modifications to
telemetry points.

If the user has modified the database files within a directory, the same directory may be
reloaded again only if a character in the directory name is changed from lowercase to
uppercase or vice versa. Subsequent loads from the same case-sensitive directory name
are inhibited so that inadvertent double clicks do not cause repeated loading, deletion and
reloading of the same set of database files.

ETSAura-5.1.2 Select Smulation Mode

[ Select Simulation Mode !Iil[:i This display is used to set the Simulation Mode.
Depending on the simulation mode, different
output interface modules must be used in the
project’s design. Clicking the Apply button
causes the action defined by the fields to take
effect. Clicking the Close button closes the
window with no additional action taken.

(P Mode (1 Serial Mode

Close

Mode Field | Description

IP Mode The module will use IP protocol for the output channels. See the IP
module chapter for configuration of the Output |P modules.

Serial Mode | The module will use a serial output channel. See the Serial module
chapter for configuration of the Serial Output module.
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ETSAura-5.1.3 Select Command Mode
[=3 Select Cmd Input Mode !EI This display is used to define the format (and

validation) for expected command input.

i Marmal 11553 o _
Clicking the Apply button causes the action
defined by the fields to take effect. Clicking the

Apply Cloee Clogg buttor_1 closes the window with no
additional action taken.

ModeField | Description

Normal When this mode is selected, the simulator is expecting commands in
CCSDSCLTU format. Thisisthe default command mode.
1553 When this mode is selected, the simulator is expecting command packets

as received from the 1553 bus interface.

ETSAura-5.2 Run-time Menu

Run-time Menu ltem Description

Control Request the module' s main display
Resume Resume the modul €' s execution
Pause Pause the modul €' s execution

ETSAura-5.2.1 Main Display

B2 ETSAura #0 IS [=] E3
Telemetny Command Tirme
AR : GMT: 2003:113:15:28:54
ik CLOW :.I: ; SIC cmds: ]
desrsres? | Mnstemds: 0 SCT: 2003:113:15:28:54
Close

This is the main display for the ETSAura module, providing basic information about its
current state, including the current GMT and spacecraft times, the number of valid
gpacecraft and instrument commands received, and the enabled/disabled status of
command receipt and telemetry transmission. The latter are indicated by colored diagonal
stripes around the appropriate box: the entire command box for command status and the
telemetry channel boxes for each telemetry channel. Red stripes angling up and to the
right indicate disabled, while green stripes angling down and to the right indicate enabled.
When the module is using IP mode, the telemetry region buttons H/K and CLCW are
available and the SRL button is unavailable. When the module is using serial mode, only
the SRL button is available. Clicking on the Telemetry, Command, and Time buttons
in the main window provides access to subordinate displays.
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ETSAura-5.2.1.1 Telemetry Menus

There are four buttons in the telemetry area of the main display: Telemetry, H/K,
CLCW and SRL. Clicking the Telemetry button brings up a menu with the following

items.

Telemetry Menu ltem Description

Modify Packet... Modify packet data area on byte basis

Display Packet... Display packet header and contents

Display Status Display status of the telemetry channels

Control Packet... Change the frequency of the packet transmission
Initiate Dump... Set parameters to initiate dump packets

Display/Set Container Items...

Display and optionally modify container items

Display Container Buffer...

Display any container buffer

Modify CUC...

Modify the CCSDS Unsegmented Time Code

APID Status

Display status of database defined packets

Externa Packet Summary

Display status of externally generated packets

Clicking the H/K, CLCW or SRL channel buttons brings up a menu with the following

choices.

Channel Menu ltem

Description

Start

Enable telemetry transmission on the channel

Stop

Disable telemetry transmission on the channel

Note: The H/K and CLCW buttons have been linked together to simplify operations.
Whenever the H/K button is used to start or stop housekeeping telemetry transmission,
the same action will be applied to the CLCW channel. The CLCW button may be used
to start or stop the CLCW channel independently as well. If decoupling of these two
buttonsis desired, enter the following directive on the directive line or in a scenario file.

Sat ClewTransmitLinked O

ETSAura-5.2.1.1.1 Modify Packet Display

B2 Modify Packet [_[ofx]| This display allows the user
to modify the data area of
APID |13 | Start [oo [ Slom ;| Malue g the packet on a byte or
repeating byte basis. All of
[ apply | [ Close | the display fields must be
entered.
Data Entry Field Description
APID Application ID of the packet to be modified
Start Byte First byte to change
Stop Byte Last byte to change
Vaue (Hex) Va ue to change byte(s) to, in hexadecimal
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ETSAura-5.2.1.1.2 Telemetry Packet Display

E%’,EAPID 0508 Packet Header Dizplay M= E3 |
Frimary Header Secondary Header
Yersion Type SHFlg  APID Seq Flg Seqg Cnt Pkt Len P-field Epoch Sec
] ] 1 1fe 3 al h aell 4th3assd
Carm Edit

[ Use Secondary Key  APID: [0508

Apply Cloze

The telemetry packet display shows the header and, optionally (by pressing the Dump
button), the contents of the most recent telemetry packet sent with the given APID. The
user must enter a valid value in the APID field and then click the Apply button before
any other values will be reported. If there are multiple formats for an APID, click the
“Use Secondary Key” box and enter the secondary key value in the space next to the
APID. Clicking the Dump button will bring up a standard dump display with the
contents of the packet. Clicking the Edit button will bring up the Modify TIm Packet
Header Display shown below. Clicking the Close button closes the window with no
additional action taken.

ETT AL _[Oo[<]| The Modify TIm Packet Header display alows the user to
- modify fields in the packet header. Click on an enable box to
[ wersion: 0] | the left of the field to enable modification of a specific
] Type: E header field. Clicking the Apply button puts the settings into
] SHFlo: D effect. Clicking the Close button closes the display with no
O aPID: g | additional action taken.
[] SeqFlg: ﬂ
] Segcnt |16 The purpose of the Modify TIm Packet Header display is to
1 PrtLen |b inject data values into transmitted packets that could be
perceived as erroneous by the receiving system. Changing
ey the APID and Pkt Len fields does not change the name or
' length of the buffer, only the datain the header fields.
[ Apply | [ Close
Data Entry Field Description
Version CCSDS packet version number
Type CCSDS packet type
SH Flg Secondary header flag
APID Application identifier (packet number)
Seq Flg Sequence flag
Seq Cnt Packet sequence counter
Pkt Len Packet length for data zone (seven less than actual length)
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ETSAura-5.2.1.1.3 Telemetry Status Display

E;,a Telemetiy Status [ [[] |

|F Status: Dizabled

Fackets Transmitted: 0

CLCYWs Transmitted: 0

Serial Status: Disahbled
Diata CADL s ¥mitted: 0

Fill CADLS Xrmitted:

0

Feset
Reset

Reset
Reset

Close

ETSAura-5.2.1.1.4 Control Packet Display

E'-;_,% Control Packet

® Enable

APID: o502

) Ext. Enahle @ Ext. Disable

] Change Rate

I A

1 Disahle

Close

The telemetry status display shows the
enabled or disabled status and the
number of packets or CADUs
transmitted for each of the telemetry
channels.

Clicking the Reset button will reset the
associated counter to zero.

Clicking the Close button dismisses
this window.

This display allows the user to control
whether or not a telemetry packet is
internally generated or overwritten with
external data and if internally generated,
optionally changes the rate at which it is
transmitted. Clicking the Apply button
puts the settings into effect. Clicking the
Close button exits the display.

Data Entry Field

Description

APID

Enter Application ID of the packet to be modified.

Enable If flag is set, packet isinternally formatted and sent.
Disable If flag is set, the packet is not formatted and transmitted.
Ext. Enable If flag is set and the Disable flag is set, packet may be
overwritten with external packet data. If Ext. Enable and
Enable are set, the packet isinternally formatted and sent.
Ext. Disable If flag is set, packet cannot receive external packet data.
Change Rate This box must be checked in order to change the rate field
Rate Enter the interval in seconds and fractions of seconds

between successive packet transmissions.
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ETSAura-5.2.1.1.5 Initiate Dump Packets

H Dump Imtiation [_ =] |

Packet ARPID
FPacket Length
Interal

Start Address
Mumber of vards

| Dump Secondary Header

LULL

This display alows the operator to specify dump
packet header values and initiate the sending of dump
packets. The dump data words are kept in the
container buffer SCMemory. This buffer may be
modified using the setBuffer directive on the
directive line or within a scenario file. Only one
dump may be specified at a time. See Paragraph

[ close] | ETSAura-4.1.5, Telemetry Dump Packet Container
Items, for more information.
Data Entry Field | Description
Packet APID Application ID to store in dump packet header
Packet Length Maximum size of dump packet. The last packet may be smaller.
Interval Time between dump packet transmissions, in milliseconds
Start Address Starting memory address
Number of Words | Number of words to be dumped
Dump Secondary | If thisbox is checked, the dump packets will have a spacecraft-
Header format secondary header containing a CCSDS unsegmented time
code. If not checked, packets will not have a secondary header.

ETSAura-5.2.1.1.6 Display/Set Container Items

E%Display!ﬁet Container Items #1

hMnemanic

1 |coH

(=t=]

FUsSoHWD09

1 |cDH

55

FUSOHWD1 0

1 |coH

(=t=]

FUSOHWDT 1

1 |cDH

55

FUSOHWD 2

1 |coH

(=t=]

FUSOHWD 3

1 |cDH

55

FUSOHWD 4

1 |coH

(=t=]

FUSOHWD &

1 |cDH

55

FUSOHWD 6

1 |coH

(=t=]

FMUSOHWD T

1 |cDH

55

FMUSOHWD 8

& S

Walue

| Apply

| | Save

| Restore | | Close |

This display alows the user to view and modify individual items from the ETSAura
modul€' s container. Since telemetry points are stored as container items, telemetry points
may be monitored and overwritten with this display. To request an item for display or
editing, enter its name in the mnemonic field and click the Apply button. If there are any
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problems with displaying or modifying items, error messages are sent to the event
message area of the screen. Multiple copies of this display are allowed, but each
container item should only appear on one screen for properly updated values. The list of
displayed container item names may be saved to afile using the Save button. Similarly, a
saved set of item names may be loaded into this display by using the Restor e button and
selecting asaved file.

Field Description

Checkbox | Click on thisbox to modify an item’s value.

Mnemonic | Thisfield identifies a container item for display. Refer to section
“ETSAura-4.0 Container Items’ for the container names of specific items.
Thisfield is not case-sensitive.

Value If the associated checkbox is not checked, thisis the current decimal value

of the container item. If the checkbox is checked, thisis a data entry field
for the value of theitem. Vaues may be entered in decimal, octal, or
Hexadecimal. Negative values for Signed Integer or Floating Point
container items may be entered by preceding the number with a minus
sign. Octal and Hexadecimal entries will be converted to decimal.

ETSAura-5.2.1.1.7 Display Container Buffer

This display may be used to display container buffers that do not have a customized
display available for them. Enter the buffer name, offset, size and count and click on the
Apply button. If there are problems displaying a buffer, error messages are sent to the
event message area of the screen.
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4fda 5Sble 1451 7336 3c79 Z86d 67EZ 2366 Acif
3772 5015 1£5a Obde 4401 4603 094c 1455 5217
Ta3f eezb 2164 65Z0 Zacf 3eTbh Y134 1653 591c
0247 490c 0643 1257 5d18 3a7f 7530 614 Zegb
25680 3174 Ve3b 195c 5615 4207 0448 0f4a 4005
lhfe Tc39 3376 2762 682d Zeoe8 63Z6 732 3874
1055 0441 4bde 5712 1554 0cd2 4506 2461 6hze
3075 7431 3bTe Z2fea 60zZ5 0742 4580d Sclf 1356
Selb 4a0f 0540 6227 Zd6S§ 39%7c Y633 3ETT Td385
£663 4104 Oedb lasf 5510 leSh 5114 4500 0Oadf
Z2Z687 3673 T93c 34TE8 TZ3T 6623 Z96c 4elb 0144
S5alf 5814 1752 0346 4c0d Zbee 6421 7035 3fVa
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Buffername |CmdPaolyRemainderThl |

offset

a | Size | hyte - Count 256

Addr Mode: @ Hex 0 Dec

| Pause | | Close

Data Mode: @ Hex 0 Oct

Only one copy of this display may be active at atime. When switching from the display
of one buffer to another, it may be helpful to toggle the Pause/Cont button on and off to
force arefresh of the buffer contents.

Field Description

Buffername | Thisfield identifies the container buffer for display. Refer to section
“ETSAura-4.0 Container Items’ for names of container buffers.

Offset Thisfield specifiesthe first byte to be displayed. Thisdisplay islimited
to 1400 data bytes at atime. Thisfield is used with the count field to
specify the portion of the buffer to display.

Size Size of the dataitems to display (choices are byte, word, double)

Count Number of dataitemsto display (limited to 1400 total characters)

Addr Mode | Addresses of the data may be displayed in hexadecimal or decimal

DataMode Data may be displayed in hexadecimal or octal formats

Apply Use Apply button to submit Buffername, Offset, Size and Count fields.

Pause/Cont | If the buffer's contents are updated frequently, the Pause button may be
used to display a "snapshot” of the buffer. (Buffer contents will
continue to be updated offscreen.) The button's name is changed to
Cont. To resume updates of the buffer, press the Cont button.

Close Use the Close button to dismiss the display.
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ETSAura-5.2.1.1.8 Modify CCSDS Unsegmented Time Code

STl - [O[x]| Thisdisplay allows the user to modify the fixed fields of the
CCSDS Unsegmented Time Code (CUC) in the telemetry
o P-field: |00] || packet headers. Clicking the enable boxes at left indicate
[ P-field Extension: [a0)] whether or not the given field should be modified. Clicking
the Apply button puts the settings into effect for all APIDs.

| Apply | | close |

Data Entry Field Description

P-field P-field flagsin the CUC. Enter hexadecimal value.

P-field Extension Second byte of p-field, containing number of leap seconds since
1958. Enter hexadecimal value.

ETSAura-5.2.1.1.9 APID Status Display

This updating display provides a scrollable list of the current status of all telemetry
packets created from the project database. The first column provides the APID number in
decimal. Next the packet’sinternal "disabled” or "ENABLED" statusis displayed.

EYRAPID Status !E[ The Interval column provides
Apid # status Interwval External |«| thetime between packet
Load | transmissionsin seconds. The
Externa column lists whether
0446 disahle 1.0 disahle the packet may be Overwritten
0447 disable 1.0 dizable [ with externally generated data.
0505 dizahle 1.0 dizabhle [&
0508 dizable 0.25 disable L
o509 dizable 1.0 dizable CI_'Cl,('ng on the Papse blftton
0510 disable 4.0 disable will interrupt the display’s
0511 dizable 8.0 dizable updates. The button's title will
0666 dizahle .0 dizahle changeto Cont. Click onthe
0667 dizable 16.0 dizable Cont button to resume status
0568 dizable 32.0 dizable updates.
0664 dizahle 64,0 dizable |=
Use the Close button to dismiss
the display.
Pause Close play

The "Control Packet..." telemetry menu item may used to modify any packet's status or
interval. Directives and scenario files may aso be used to change packet status. The
container item names for these fields ae TImPacket<APID>Enabled,
TImPacket<APID>Interval, and TImPacket<APID>Externa Enabled, where the <APID>
portion is replaced with the packet's APID in 4 decima digits. For example, the
following directives change the interval of packet 220 to 8 seconds and enable its
transmission.

Set Tl mPacket 0220l nterval 8.0
Set Tl mPacket 0220Enabl ed 1
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Entering a directive to change a TImPacket<APID>Interval, or applying a new interval
via the Control Packet Display, causes the telemetry APID to be entered into the
simulator’s transmission schedule at Interval seconds from the time the directive is
entered. Setting an APID’s interval at arbitrary times is discouraged. It is best to set
APID intervals using a scenario script because proper relative transmission timing may be
achieved.

ETSAura-5.2.1.1.10 External Packet Summary Display

Eéf’,i'Eutemal Packet Summary [_[SI=x] This display provides information about
external telemetry packet processing.

i : Reset . .
32::3 EELT:HE E I% Click any Reset button to set its
' — associated counter to zero.
lanored Packets: 0O Reszet
[gnored CLCYWYs: 0O Reszet . . .
el Perity 0 Chost | Click Close to exit the display.

Close

Summary Field | Description

Valid Packets Count of external APID packets that were received and stored into
the appropriate simulator packet buffer.

Vaid CLCWs Count of external CLCW packets that were received and stored into
the appropriate smulator CLCW buffer.

Ignored Packets | Count of external APID packets received that were ignored because
external loading of these packets was not enabled.

Ignored CLCWs | Count of external CLCW packets received that were ignored
because external loading of these packets was not enabled.

Invalid Packets Total count of external packets received with invalid formats.
These packets did not match the APIDs of any database-defined
packets and did not match the VCIDs of expected CLCW packets.

ETSAura-5.2.1.2 Command Menu

Clicking the Command button on the main display brings up the command menu.

Menu item Description

Start Enable command reception

Stop Disable command reception

Display Status... Enable/disable status, command counts, CLCWs by

virtual channel

Modify Validation Criteria... | Allows modification of validation options

Display Spacecraft Packet... Displays spacecraft virtual channel packet contents
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Display Instrument Packet...

Displays instrument virtual channel packet contents

Override CLCWs

Edit the fields of the Command Link Control Words

Display Spacecraft Load...

Display the Spacecraft Memory Load Buffer

ETSAura-5.2.1.2.1 Display Command Status

Eéf’,i Command 5Status [ _ =] |

Total CLTUs: 0 [ Reset |
Fejected CLTUs: 0 _ Reset |
Spacecraft Cmds: 0 [ Reset |
Instrument Cmds: 0 _ Reset |
BC Crmds: ] _ Reset |
BD Cmds: 1] [ Reset |
Status: Enabled

Spacecraft CLCW

CWTWER STAT COP YCID SP RF BITLCK LCKOUT
o 0 0 1 0 00 1] 1]
WAIT RETRAME FARMEB 5P REPWAL
1] 1] 1] o o

[nstrument CLCW
CWT WER STAT COP VCID 5P RF BITLCE LCKOUT
1] 1] 1] 1 1 oo 1] 1]
WislT RETRARMS FARMB SF REFPWAL
1] 1] 1] 1] 1]

Close

When the “Display Status...” option is
selected, this display is shown. The
command status display shows
command counters, command enabled
or disabled status and the Command
Link Control Words (CLCWs) for the
spacecraft and instrument virtua
channels. Clicking the Reset button
sets the counter in that row to zero.

ETSAura-5.2.1.2.2 Modify Validation Criteria
[=3 Modify Validation Criteria

[¥] CLTL Start and Tail Sequences
¥l BCH Error Gode

[¥l| Transfer Frame Header Fields
[_] FARM {valid Frame Sequence)
[wl User Command Packet Header
[ Al

] Mane

| apply | | Close |

When the “Modify Validation Criteria’
option is selected, this screen is
displayed. The operator may select any
combination of the validation options.
The operator may enable all of the
validation tests by selecting the “All”
option or disable al of the validation
tests by selecting the “None” option.
The Apply button is used to activate the
new settings. The Close button is used
to dismiss the screen without changes.

ETSAura-5.2.1.2.2.1 None Validation Option
Even when the “None” option is selected the following validation tests are performed.

* A received CLTU must be long enough to contain a start sequence, a single
codeblock, and atail sequence or it will be rejected and an error event message will

be generated.

56




System User’ s Guide for MPSAura Release 3.7

« A CLTU’slength will be checked to see there are enough bytes for a start sequence,
tail sequence, and an even multiple of codeblocks. If there are extra bytes, they will
be reported in awarning event message. The CLTU will then be processed asiif there
were no extra bytes. The existence of “extra’ bytes may indicate a problem with the
source system'’s formatting of the CLTU.

» The transfer frame header length field must report a value big enough to contain a
transfer frame header and at least one byte of data or it will be rejected and an error
event message will be generated.

» The transfer frame header length field is compared to the actual length of the passed
frame buffer. If there are more data bytes than are reported in the header, these bytes
are compared to the fill data byte. If there are any “extra’ bytesthat are not fill data, a
warning event message will be generated. The transfer frame will then be processed
and the “extra’ bytes will be ignored. The existence of “extra’ non-fill bytes may
indicate a problem with the source system’ s formatting of the Transfer Frame.

» The transfer frame header VCID is used to determine whether the frame should be
processed as a critical TIE command or passed to the spacecraft or instrument virtual
channel Frame Acceptance and Reporting Mechanism (FARM). The VCID must
match one of the four expected VCID values stored in the container. When aVVCID
does not match any of the expected values, the transfer frame is rejected and an error
event message is generated.

ETSAura-5.2.1.2.2.2 Validation of CLTU Start and Tail Sequences

Since a received CLTU must contain a valid start and tail sequence to be recognized by
the software, disabling validation of these items is not an option. Rather, the software
will report appropriate event error messages if the start sequence cannot be located, or if
the start sequence islocated but the tail sequenceis not found.

ETSAura-5.2.1.2.2.3 BCH Error Code Validation Option

When Bose-Chaudhuri-Hocquenghem (BCH) Error Code validation is enabled, the parity
byte of each received codeblock is compared to the parity value calculated from the
codeblock data area. If a parity comparison fails, both parity bytes are reported in an
error event message and the current CLTU is rejected.

ETSAura-5.2.1.2.2.4 Transfer Frame Header Validation Option

When transfer frame validation is enabled, the following validations are done.

» Thetransfer frame header version field must contain O or the frame is rejected and an
error event message is generated.

* The transfer frame header spare field must contain O or the frame is regjected and an
error event message is generated.

» Thetransfer frame header length is tested to be within the range specified in the ICD.
If the length is invalid, the “Incorrect Frame Length” status is stored in the CLCW,
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the frame is rgjected, and an error event message is generated.

» The transfer frame header length is compared to the actua length of the received
buffer. If the frame contains fewer bytes than reported in the header, the “Incomplete
Frame®” status is stored in the CLCW, the frame is regjected, and an error event
message is generated.

* The transfer frame header mode flags are checked. If the mode is “AC”, the “lllegal
frame type (Type-AC)” status is stored in the CLCW, the frame is rejected, and an
error event message is generated.

» If the transfer frame header mode flags specify “BC”, the frame data is checked for a
valid transfer frame control command. If the frame data does not contain a valid
frame control command, the “lllegal Type-BC frame” status is stored in the CLCW,
the frame is rgjected, and an error event message is generated.

e The transfer frame header VCID field is compared to the VCID field from the
FARM’s CLCW. If the VCID fields do not match, the “lllegal VCID” statusis stored
in the CLCW, the frame s rejected, and an error event message is generated.

e If the transfer frame header SCID field does not match the Aura SCID stored in
container point CmdSCID, the “lllegal SCID” statusis stored in the CLCW, the frame
isreglected, and an error event message is generated.

ETSAura-5.2.1.2.2.5 Farm (Valid Frame Sequence) Validation Option

When FARM validation is enabled, the transfer frame header sequence field is subjected
to the FARM-1 protocol and the CLCW flags, FARM-B Counter, and Report Vaue
fields will be updated accordingly. Event messages are generated for every transfer frame
that fails the acceptance test.

ETSAura-5.2.1.2.2.6 User Command Packet Header Validation Option

When packet validation is enabled, fields in the packet header will be validated as
specified in the EOS Aura Spacecraft to Ground ICD.

ETSAura-5.2.1.2.3 Display Spacecraft Packet

This display shows the spacecraft virtua channel command packet header. A dump of
the full packet buffer may be requested by pressing the Dump button.
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Eéf-_,i Spacecraft Command Packet [_ [] |

Primary Header Secondary Header
Yersion Type SHFlg ARPID Seq Flyg Seg Cnt Pkt Len Cmd Cnt Checksum
1] 1] 1] 1] 1] 1] 1] 1] 1]
Dot
Cloze |

The Dump address region may be displayed in decimal or hexadecimal. The data region
may be displayed in hexadecimal or octal. Since this display normally updates as the
buffer contents are changed, use the Pause button to freeze the current contents. Use of
the Pause button does not affect command packet reception. When the Pause button has
been used, the button’s label is changed to Cont (for continue). Press the Cont button to
resume screen updates. Note that the display will be updated to show the most recent
command packet received. Intermediate packets received while the display was frozen
cannot be displayed.

ETSAura-5.2.1.2.4 Display Instrument Packet

This display shows the instrument virtual channel packet header. Optionally, a dump of
the full packet buffer may be requested. They are very similar in appearance and function
to the spacecraft packet header and packet dump displays that are described in the
previous section.

ETSAura-5.2.1.2.5 Override CLCWs

This display shows the Command Link Control Words (CLCWSs) for the two virtual
channels broken out into bit fields. Any field may be overridden by checking the field's
selection box and then typing in the new decimal value. The new value takes affect when
the Apply button is pressed. Note that since these are bit fields, attempts to assign values
that are too large will result in truncation of the value. Changes may be verified by
observing the CLCW portion of the Command Status Display. Event messages also show
the values assigned.
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EiovenideCicws —— EEE|
Spacecraft CLCW Instrurment CLCWY

[ cwT ] CwT

[ VER 1 VER

[ STAT 1 STAT

[ cop 1 cop

[ vCID [ WD

1 5P1 ] 8P1

[ RF I RF

[ BITLCK [ BITLCK

[¥] LCKOUT [1] ] LokouT

[ wimIT (1 WAl

] RETRANS [ RETRANS

[ FARMB [ FARMB

18Pz ] 5Pz

] REPWAL ] REPAL

Appaly | Close

CLCW Field | Description
CWT Control Word Type (1 bit)
VER Version (2 hits)
STAT Status (3 bits)
COP Command Operations Procedure (COP) in Effect (2 bits)
VCID Virtual Channel Identification (6 bits)
SP1 Spare field 1 (2 bits)
RF No RF Available Flag (1 bit)
BITLCK No Bit Lock (1 hit)
LCKOUT Lockout Flag (1 bit)
WAIT Wait Flag (1 bit)
RETRANS Retransmission Flag (1 bit)
FARMB FARM-B Counter (2 bits)
SP2 Spare field 2 (1 bit)
REPVAL Report Value (8 bits)

ETSAura-5.2.1.2.6 Display Spacecraft Load

When the “Display Spacecraft Load...” option is selected, the buffer containing the
accumul ated spacecraft |oad packet datais displayed.
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o] Spacecraft Memory Load Dump [ [[] |

oooo 0000 0000 Q000 0000 0000 0000 Q000 0000 0000 o000 |~ |
nol4d 0o0a0 godo ao0d Oo0o0o 0ood 0000 o000 ao0oo 0ooo o000 B
n0zg 0o0a0 godo ao0d Oo0o0o 0ood 0000 o000 ao0oo 0ooo o000
003c 0o0a0 godo ao0d Oo0o0o 0ood 0000 o000 ao0oo 0ooo o000
naso 0o0a0 godo ao0d Oo0o0o 0ood 0000 o000 ao0oo 0ooo o000
noed 0o0a0 godo ao0d Oo0o0o 0ood 0000 o000 ao0oo 0ooo o000
no77s 0o0a0 godo ao0d Oo0o0o 0ood 0000 o000 ao0oo 0ooo o000
noSc oooo gooo oood 0000 0000 0000 o000 0000 0000 gooo
00al 0000 0000 Q000 0000 0000 0000 Q000 0000 0000 o000
nob4 0o0a0 godo ao0d Oo0o0o 0ood 0000 o000 ao0oo 0ooo o000
n0cd 0o0a0 godo ao0d Oo0o0o 0ood 0000 o000 ao0oo 0ooo o000

1]

Addr Mode: @ Hex () Dec

Pauze | Close

Data Mode: @) Hex 0 Oct

ETSAura-5.2.1.3 Time

The time area of the main display shows the current Greenwich Mean Time (GMT) and
gpacecraft time fields. The GMT is a reflection of the simulated time of the ETSAura
module, i.e., what time will be used to model external events (transitions to day or night,
for example) within the module. It is not currently used. The spacecraft time is the time
that the spacecraft thinksit is. In particular, it is the time (in the appropriate format) that
goes into the secondary header of the telemetry packets generated by the ETSAura
module. Clicking the Time button brings up a menu with one selectable item, “Modify
Times...”.

ETSAura-5.2.1.3.1 Modify Times Display

E2 Modify Times CIIx]| This display alows the user to set the

GMT or spacecraft time manualy, retain

GMT the time currently being used, or reset
wywr  ddd hh mm  ss @ Keep the time to the current system time.
) Reset
1 Set Clicking the Apply button will cause the
Spacecraft Time requested actions to take effect.
wyy  ddd hh mm g3 O Keep Clicking the Close button closes the

1 Reset

W l@ @ @ @ ® set window with no further action taken.

Apply Close
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Field Description

YYyy Year

ddd Day of year

hh Hour of day

mm Minute of hour

SS Second of minute

Keep Don't update time

Reset Change time to current system time
Set Set time to value supplied
ETSAura-5.3 Remove

Clicking the “Remove’ option from the module pop-up menu causes this module to be
removed from the project. Thisoption is not available during run-time.

ETSAura-5.4 About

Clicking the “About” option from the module pop-up menu requests a display that lists
generic information about the module such as the numbers of input and output channels.

ETSAura-6.0 Special Operating I nstructions

ETSAura-6.1 Serial Mode Operation

In order to run the ETSAura module in serial mode, select seria mode from the Select
Simulation Mode Display during project configuration. ETSAura output channel 3 must
be linked to a serial output module. A seria 1/0O card isrequired on the server platform.

ETSAura-6.2 Triggering Scenarios with Commands

A powerful feature of the ETSAura module is to automatically trigger the execution of
specified scenario files when specific commands are recognized from the database. The
project must contain a scenario module. The output channel from the scenario module
must be connected to input channel 1 of the ETSAura module.

ETSAura-6.2.1 Using the Default Scenario Directory

Create a file named Command-Scenario.txt in the release's scenario directory. (The
scenario directory should be at the same level as the properties, elog and save directories.)
The scenario files to be executed should be placed in this directory. The command trigger
definition file is read immediately after the database is loaded. The trigger information is
stored in memory. Event messages will be generated for any invalid command
mnemonics and any invalid scenario filenames in the definition file.
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For mat of Command-Scenario.txt File

Command-scenario pairs are specified by the following format:
conmand menonic | scenario filenane

One pair is specified per line with the "|" character as the delimiter. Leading and trailing
spaces and tab characters will be removed so these characters may be used to align the
data. The scenario filename may be specified as a full or relative pathname. Relative
pathnames will start from the scenario directory. Each command mnemonic should only
appear in the definition file once.

Any line starting with asemicolon ";" in column one is ignored as a comment.

Blank lines are also ignored.

ETSAura-6.2.2 Using an Alternate Scenario Directory

If auser wishes to use an alternate set of scenario files, place them in a specific directory
on the disk, for example, D:\My-Scenarios. Place the command trigger definition file,
Command-Scenario.txt, in this directory as well. Set the ScenarioPath variable to this
directory.

Every reference to a scenario file, from within the command trigger definition file or from
within a scenario file may either use the file's fully specified path name or a relative file
name. For example, afully specified entry in the definition file might be:

CDH_EXECUTE_TI ENOP | D:\ My-Scenari os\tienop.txt

If any scenario file calls tienop.txt, the fully specified format for the calling statement
within the scenario fileis

Start scenario D:\My-Scenarios\tienop.txt

When the simulator is started, the default command trigger definition file will be read
from the default directory. To force replacement of the default trigger information with
the aternate definition file send directives similar to the following to the ETSAura
module. Do not use quotes around the alternate directory name. The ending slash is
required syntax.

Set scenari oPath D:\ My-Scenari os\

Set readScenFile 0

These set directives must be done each time the smulator is started. To make this easier,
place both directives in a scenario file in the aternate directory. After the ssimulator is
running, use the Scenario module GUI file browser to navigate to the alternate directory
and execute thisfile.

ETSAura-6.2.3 Update/Replace Command Trigger Definitions

During run-time the operator may request that the Command-Scenario.txt definition file
be read in again replacing the previous definitions. On the directive line to the ETSAura
module, enter the following. Check the event message log for status and error messages.

Set ReadScenFile 0
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ETSAura-6.2.4 Using Full Path Scenario Filenames

Filenames starting with a dash and filenames containing the colon character are
considered to be full path filenames. Full path filenames may be used in the Command-
Scenario.txt definition file and within scenario script files to precisely identify script files
to be executed.

ETSAura-6.2.5 Using Relative Path Scenario Filenames

Filenames that do not contain the colon character and do start with a slash are considered
to be relative path filenames. Within the ETSAura module, the directory specified by the
ScenarioPath variable will be added to the beginning of any relative filenames in the
Command-Scenario.txt file. If one scenario script starts another script using a relative
path, the directory of the executing script is used to complete the path. Note in the
example that relative paths may contain subdirectory names.

Example1l:  D:/Scenarios/Command-Scenario.txt contains the following lines:

CDH_COVIVAND_ A | cdh_comand_a. t xt
| NSTR1L_COMVAND_Y | i nstrl/comuand_ Y.t xt
| NSTR2_ COMVAND_X | i nstr2/ comand_x. t xt

ScenarioPath must be set to D:/Scenarios/ before reading in this Command-
Scenario.txt file. Full path filenames are generated during the reading of thisfile
so that existence of the specified script files may be verified. The full path names
of these scenario files are stored and their full path names are passed to the
Scenario module when triggered by commands. The fully specified names of the
scenario scripts in the lines above are D:/Scenarios/cdh_command_a.txt,
D:/Scenariog/instrl/command_Y .txt, and D:/Scenarios/instr2/command_x.txt

Example2:  Scenario file D:/Scenarios/Scenariol.txt contains the following line.
Start Scenario initialize variables.txt

When the scenariol.txt script is executed, it will attempt to execute afile with the
full path name of D:/Scenariod/initialize variables.txt.

ETSAura-6.3 1553 Bus I nterface Operation

The ETSAura module may be configured to function as an instrument or spacecraft
subsystem emulator by connecting it to a 1553 Bus interface module. This 1553 module
should be linked to pass command packets to ETSAura s input channel 2 and linked to
receive telemetry packets from ETSAura’s output channel 1. The simulator only
interfaces with bus A. Bus B is not currently supported. The simulator must be operated
in 1P mode. Other than that, the only specia configuration setup has to do with command
receipt.
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Commands received from a 1553 Bus are not in the CCSDS CLTU format. The CLTU
codeblock and transfer frame level processing must be bypassed. To configure the
ETSAura module for 1553 Bus operation, set the Command Input Type to 1553 (or any
non-zero value) during project initialization, or enter the directive

Set Comandl nput Mode 1553

Since commands received from the 1553 bus do not have transfer frame headers, the
APID from the packet header must be used to determine the appropriate virtual channel.

ETSAura-6.4 Synchronization with External Packet Time

The ETSAura module may be configured to receive external telemetry packets from input
channel 3. In another configuration, the ETSAura module may be configured to receive
command packets from a 1553 bus module. In both cases, the ETSAura module may be
configured to synchronize its spacecraft time with a received CCSDS Unsegmented Time
Code (CUC) time. There are two important container items that control the time.

The UseExternal PacketTime variable is set to one, indicating enabled, by default. If
synchronization with external timeis not desired, this variable should be set to zero.

The last external time received is stored in the variable Externa CUCTime.
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ETS Ground Station Module (ETSGS)

ETSGS-1.0 Overview

The EOS Test System Ground Station (ETSGS) module is responsible for receiving
telemetry, adding an EDOS Service header (ESH) to telemetry packets and transmitting
the data as EDOS Data Units (EDUs). The ETSGS module provides a user interface to
set EDOS Service header fields. The ETSGS module aso receives Command Data
Blocks (CDB), validates and strips off the Ground Message Header (GMH), and
transmits Command Link Transmission Units (CLTUS).

ETSGS-2.0 Inputs

Ch. | Data expected Validation | Processing performed
performed

1 EDOS Command | Checks Ground Message Header removed, resulting
Data Blocks GMH fields | datatransmitted through output channel 1

2 Telemetry None EDOS Service Header added, resulting data
packets transmitted through output channel 2

3 Command Link None EDOS Service Header added, resulting data
Control Words transmitted through output channel 3
(CLCWSs)

ETSGS-3.0 Outputs

Ch. Description

1 Command stream with acquisition sequence and CLTUs

2 EDOS Data Units (EDUs) containing telemetry packets

3 EDOS Data Units (EDUSs) containing CLCWs

ETSGS-4.0 Container Items

The ETSGS module accepts operator directives and is capable of receiving directives
from a Scenario module. Use the Set and Get directives to access items with afixed type.
Use the SetBuffer and GetBuffer directives on buffer types. Although names in the
following tables contain upper and lower case, directive lines are not case-sensitive.

ETSGS4.1 Counters
Name Type | Description
GSCmdReceiveCount Fixed | Number of command blocks received
GSTImCh1TransmitCount Fixed | Number of channel 1 blocks sent
GSClcwTransmitCount Fixed | Number of channel 2 blocks sent
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ETSGS-4.2 Buffers
Name Type | Description
GSCmdBuffer Buffer | Most recent command block received
GSTImCh1Buffer Buffer | Most recent telemetry block sent
GSClcwBuffer Buffer | Most recent CLCW block sent
ETSGS4.3 Ground Message Header (GMH) fields
Name Type | Description
GSCmdEnableHeaderValidation | Fixed | GMH validation flag (1 = enabled, 0 =
disabled)
GSCmdExpectedDestination Fixed | GMH expected destination (1)
GSCmdExpectedM sgType Fixed | GMH expected message type (3)
GSCmdExpectedSCID Fixed | GMH expected SCID (0x00)
GSCmdExpectedSource Fixed | GMH expected source (4)
GSCmdSequenceCount Fixed | GMH expected sequence count (0)

ETSGS4.4 EDOS Data Unit (EDU) Header fields

There are two sets of EDU container items, one set for each telemetry channel. Each
EDU has an EDOS Service Header (ESH). To access fields from telemetry channel 1,
insert "GsTImchl" for "<ch>" in the names provided in the following table. To access
fields from telemetry channel 2, insert "GsClcw" for "<ch>". For example, the container

name for
"EduHeaderGsTImChlVersion".

the ESH verson fied of the most
The container name for the same field in the most

recent channel 1 block

recent channel 2 block is"EduHeaderGsClcwVersion".

Name Type | Description
EduHeader<ch>Version Fixed | ESH versionfield
EduHeader<ch>SDUtype Fixed | ESH SDU typefield
EduHeader<ch>Portld Fixed | ESH Port Id
EduHeader<ch>SourceDiscontinuityFlag | Fixed | ESH Source VCDU Discontinuity
Flag
EduHeader<ch>PlaybackDataFlag Fixed | ESH Contains Playback Data Flag
EduHeader<ch>RecoveryProcessingFlag | Fixed | ESH Recovery Processing
Indicator
EduHeader<ch>TestDataFlag Fixed | ESH Test Data Indicator
EduHeader<ch>CRCfailureFlag Fixed | ESH CRC Failure Indicator
EduHeader<ch>PathDiscontinuityFlag Fixed | ESH Path SDU Discontinuity Flag
EduHeader<ch>PktLengthErrorFlag Fixed | ESH Packet Length Indicator
EduHeader<ch>PacketFillFlag Fixed | ESH Packet Fill Indicator
EduHeader<ch>FirstSpare Fixed | ESH First Spare Field
EduHeader<ch>SCID Fixed | ESH SCID
EduHeader<ch>V CID Fixed | ESH VCID
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EduHeader<ch>FillLocation

Fixed | ESH Fill Data Location

EduHeader<ch>SecondSpare Fixed | ESH Second Unused Field
EduHeader<ch>RSstatus Fixed | ESH RS Vadlidation Status
EduHeader<ch>HeaderErrorCount Fixed | ESH VCDU Header Error Count

EduHeader<ch>Total ErrorCount

Fixed | ESH Total Error Count

ETSGS-5.0 Displays

To access the displays for this module, first click on the center of the module in the
project window. The module pop-up menu will appear.

M odule Pop-Up Menu ltem

Description

Configuration

Setup expected Spacecraft ID (SCID)

Run-time Access the Run-time menu for the module
Remove Remove module from the project
About Display generic module information

ETSGS-5.1 Configuration

Thereisone display available at configuration time.

AR R - Olx]| This display is used to specify the expected

SCID thexy: (0] |

| apply | | Close |

Spacecraft Identifier (SCID) field for Ground
Message Header validation. This value can be saved
and restored as part of aproject. Click Apply for the
entered hexadecimal value to take effect.

Use Close to dismiss the display. This value will aso be used in the SCID fields of
outgoing EDOS Service Headers for housekeeping and CLCW telemetry unless
overridden. See sections ETSGS-5.2.4 Modify TIm Header and ETSGS-5.2.5 Modify
CLCW Header for more information.

ETSGS-5.2 Run-time

There are six displays available from the Run-time menu.

Run-time Menu ltem Description

Show Status Show counts of commands and telemetry packets
Show Cmd Packet Display the command buffer

Show TIm CH1 Packet Display the housekeeping telemetry buffer
Modify TIm Header Modify header fields in housekeeping telemetry
Modify CLCW Header Modify command link control word headers
Set/Display GMT Display time fields for possible modification
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ETSGS-5.2.1 Show Status

E2ETSGS #0 Status _[ofx]| The status display shows the number
of command blocks received and the

Cmd Packets Rovd: 43 |_Reset | number of housekeeping telemetry

Tim Packets Xmit. 254 [ Reset ||| blocks transmitted. ~ The Reset

button may be used to zero out the

CLCWY Packets Xmit. 864 Feset .
—Resat | counter in the same row.

Close

ETSGS-5.2.2 Show Command Packet

E4ETSGS #0 EDOS Command _[O[x]| The command packet display

shows the header and,

MsoTyoe Srcld Destld Day SecsDay Millisec optionally (by pressing the
3 4 1 GEZ 4782 3hc

Dump button), the contents of

SCID MsoSegho  EDOS SWier  WMso Lenoth the most recent command block
o i : i received, including the Ground
Durmn Close '
L EeEl M essage Header.
£ L TSGS EDDS Command I S |
aooon 0300 0401 008c cS54d6 bacbh cO00 009a 0045 0000 0OlbO
o0ld 0000 0000 aaasa Aasaa AAaa 43Aa 4434 4433 Aaaa aaaa

ooza eh30 209 4006 00cO 00%e cheb cheb cheb cof79 eho0o
oo3c 00%a 0010 ddl9 ch0d cl5d4 0005 018bh 48458 0011 3055
nosn EEEL EEbO cbScS cbch chef coB79 eb30 00%a 0010 deld
ooed cSE£2 clSe 0005 018d 4560 0011 3155 5555 555a cich
0075 chch chchS ch79 ebS0 00%a 0010 df19 cHab clSE 0005
0osc 0195 458a 0011 3855 5555 5542 cihch chcld cSch ci79
Oo0an eh20 00%9a 0010 e0l9 cShe clé0 0005 0199 452a 0011
00b4 3bE5 5555 S55f6 cbchS chefS chebS cf79 eb30 00%a 0010
00cs elld chec clél 0005 0161 48ad 0011 0255 5555 555c
00de choh cheS cheb o579 ebh80 009a 0010 e219 c5la clez
oofn oooLk 0163 4850 0011 0355 5555 5SbE chch

Addr Mode: @ Hex ) Dec

FPause Close

Diata Mode: (@ Hex 3 Oct

The address field of the dump display may be toggled between hexadecimal and decimal
display formats. The data portion may be toggled between hexadecima and octal
formats.
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ETSGS-5.2.3 Show Telemetry Channel 1 Packet

EE,%ETSES #0 EDO%S Telemetry CH1 !EI
EDCE Service Header
Yergion SOUType  TAD secs/Day  Millisec Fort
1] 1 ack aara 4 1]
SCID VCDUID UsrFlg RS Err WO Err WCOL Ere Dec
Sa 2 ] 1] 1] ]
Ciurm Close

The telemetry channel 1 packet display shows the header and, optionally (by pressing the
Dump button), the contents of the most recent telemetry block as transmitted through
telemetry channel 1 (module output channel 2).

=3ETSGS EDOS Telemetry CH1 !EI

oooo 0195 Scal3
nol4d 01£9 303
0025 TEYE VEfE
005c TLEEf TEfLE
0050 TLEE TELL
noed TLEE TEfLE
007G TLEE TEfLE
nosc TLEE TEfLE
00an TEEE VEfE
nob4

£30l
oo9s
TEEE
7Lt
TLLE
TLEE
TLEE
TLEE
TEEE

oooa
TE7E
TEEE
TEEE
TLLE
TEEE
TEEE
TEEE
TEEE

aoao
TEEf
TE7E
TLEf
TLLL
TLEf
TLEf
557f
TEEf

Ze52
)
TEEE
Tt
TLLE
TLLE
TLLE
TILE
TEEE

aooo
N
TEfEff
7L
TLLL
TLEL
TLEL
TLEL
TEfEfE

aoao
ENEY)
TEEfE
T£7E
TLLE
TLLE
TLLE
TLLE
TEEE

oooo
7577
TEEE
Tt
TLLE
TLEE
TLEE
TE7E
TEEE

aoaoo
TE7E
TEEff
7Lt
TLLL
TLLE
TLLE
TLLE
TEEff

Pause

Addr Mode: @ Hex 0 Dec

Close

Data Mode: (@ Hex 3 Oct
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ETSGS-5.2.4 Modify Telemetry Header

E%ETSES #0 Modify Tim ESH

[ %ersian [_] Pkt Length Err

(] 50U Type (] PacketFill

(] EDOS Port ID (] First Spare

[_] Sre Discontinuity [_] Spacecratt IO

[_] Playback Data (] ¥CID

[_] Recavery Proc. [_] Fill Location

[_] Test Data [_] Second Spare

[ CRC Failure | Reed-Soloman Status

[_| Path Discontinuity [_| Header Error Count

[_] Total Errar Count

Ay Close

The Modify TIm ESH display allows the operator to change values in the EDOS service
header of housekeeping telemetry. Some these changes are in effect for a single packet.
Fields marked with an asterisk (*) in the following table are non-sticky. That is, they
reset to zero after the transmission of one packet. To change the PB5 Time field, use the
Set/Display GMT display.

Modify TIm ESH Fields Description

Version ESH Version Number

SDU Type SDU Type

EDOS Port ID EDOS Port ID

Src Discontinuity* Source VCDU Sequence Counter Discontinuity
Playback Data VVCDU Contains Playback Data

Recovery Proc Recovery Processing Indicator

Test Data Test Data Indicator

CRC Failure* CRC Failure Indicator

Path Discontinuity* Path SDU Source Seg. Counter Discontinuity
Pkt Length Err* Packet Length Error

Packet Fill* Packet Fill Indicator

First Spare Sparefield

Spacecraft ID Spacecraft identification code

VCID VCDU Id

Fill Location Location 1% byte Fill Data For Path SDU
Second Spare Sparefield

Reed-Solomon Status* RS Error Control Flag

Header Error Count Source VCDU Header Error Decode Results
Total Error Count Source VCDU Error Decode Results
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ETSGS-5.2.5 Modify CLCW Header

E%ETSES #0 Modify CLCW ESH

[ %ersian [_] Pkt Length Err

(] 50U Type (] PacketFill

(] EDOS Port ID (] First Spare

[_] Sre Discontinuity [_] Spacecratt IO

[_] Playback Data (] ¥CID

[_] Recavery Proc. [_] Fill Location

[_] Test Data [_] Second Spare

[ CRC Failure | Reed-Soloman Status

[_| Path Discontinuity [_| Header Error Count

[_] Total Errar Count

Ay Close

The ModifyCLCW ESH display alows the operator to change values in the EDOS
service header of command link control words. Some these changes are in effect for a
single packet. Fields marked with an asterisk (*) in the following table are non-sticky.
That is, they reset to zero after the transmission of one packet. To change the PB5 Time
field, use the Set/Display GMT display.

Modify CLCW ESH Fields Description

Version ESH Version Number

SDU Type SDU Type

EDOS Port ID EDOS Port ID

Src Discontinuity* Source VCDU Sequence Counter Discontinuity
Playback Data VVCDU Contains Playback Data

Recovery Proc Recovery Processing Indicator

Test Data Test Data Indicator

CRC Failure* CRC Failure Indicator

Path Discontinuity* Path SDU Source Seg. Counter Discontinuity
Pkt Length Err* Packet Length Error

Packet Fill* Packet Fill Indicator

First Spare Sparefield

Spacecraft ID Spacecraft identification code

VCID VCDU Id

Fill Location Location 1% byte Fill Data For Path SDU
Second Spare Sparefield

Reed-Solomon Status* RS Error Control Flag

Header Error Count Source VCDU Header Error Decode Results
Total Error Count Source VCDU Error Decode Results

72



System User’ s Guide for MPSAura Release 3.7

ETSGS-5.2.6 Set/Display GMT

ESETSGS #0 Set/Display GMT M= E3

Current GhiT
2003:119:11:37:40

Set GMT
vy ddd hh omm ss ) Keep

1 [ Dg;jf“

Close

ETSGS-5.3 About

This display shows the GMT time that is
used in the EDOS Server Header. The
user may Set the GMT time fields
manually, Keep the time currently being
used, or Reset time to the current system
time.

Click the Apply button for the actions to
take effect. Click the Close button to
dismiss the window with no further
action taken.

To display generic information about the ETSGS module, choose the “About” option

from the modul e pop-up menu.

ETSGS-6.0 Special Operating Instructions

There are no specia operating instructions for the current release.
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EOS Packet Extractor (EOSXtract) Module

EOSXtract-1.0 Overview

The EOS Packet Extractor (EOSXtract) module receives CADUs and extracts and
transmits telemetry packets. It also builds and transmits EOS enhanced CLCW packets.
The SCID, VCID and VCDU counter fields are validated. CADUs with invalid SCID or
VCID fields are dropped. Fill CADUs are counted only. If the VCDU counter is not in
sequence, the partial packet datais dropped and processing resumes with the beginning of
the next packet. EOS Enhanced CLCWs are created from the CLCW from the data zone
and the VCDU primary header in each CADU. While this module may be applicable to
other missions, it was written specifically for parsing EOS formatted CADUSs, extracting
EOS telemetry APID packets and creating EOS Enhanced CLCWSs.

EOSXtract-2.0 Inputs

Ch. | Data Validation performed Processing per for med
expected

1 CADUs SCID, VCID and VCDU | EOS telemetry APID packets and
(256 bytes | counter fields must match | CLCWs are extracted from the CADUs.
each) expected values. EOS Enhanced CLCWs are built.

EOSXtract-3.0 Outputs

The extracted telemetry and EOS Enhanced CLCW packets are transmitted on separate
output channels. These packets do not have EDOS Service Headers.

Ch. Description
1 EOS telemetry application packets
2 EOS Enhanced Command Link Control Words (CLCWS)

EOS Enhanced CLCW Format
Fill VCDU I dentifier CLCW
Unsigned Version Spacecraft Virtua VCDU CCSDS
integer Number Identifier Channel ID | Counter CLCW

(SCID) (VCID)

24 bits 2 bits 8 hits 6 bits 24 bits 32 bits
3 bytes 5 bhytes 4 bytes

EOSXtract-4.0 Container ltems

This module accepts operator directives and is capable of receiving directives from a
Scenario module. Use the Set and Get directives to access items with afixed type. Use
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the SetBuffer and GetBuffer directives on buffer types. Although names in the
following tables contain upper and lower case, directive lines are not case sensitive.

EOSXtract-4.1 Configurable Parameters

Name Type | Description

SCID Fixed | Spacecraft Identifier (defaults to OxCC)
DatavCID Fixed | DataVirtua Channel (defaultsto 2)
FillvVCID Fixed | Fill Virtua Channel (defaultsto 63)

EOSXtract-4.2 Processing Buffers

Name Type | Description

CaduBuffer Buffer | CADU Buffer (256 bytes)

ApidBuffer Buffer | Telemetry packet buffer (256 bytes)
CLCWBuUffer Buffer | EOS Enhanced CLCW Buffer (12 bytes)

EOSXtract-4.3 Processing Counters

Name Type | Description

V cduCount Fixed | VCDU counter from CADU primary VCDU header
CaduCount Fixed | Number of CADUsreceived

ErrsCount Fixed | Number of CADUs dropped due to validation errors
FillCount Fixed | Number of fill CADUsreceived

ClcwCount Fixed | Number of CLCWs extracted

ApidCount Fixed | Number of APID packets extracted

EOSXtract-4.4 Debug Flags

Name Type | Description

DebugEnabled Fixed | When this debug flag (O=disabled, 1=enabled) is enabled,
all of the following debug event messages are generated.

DebugCADU Fixed | When this debug flag (O=disabled, 1=enabled) is enabled,
debug event messages are generated about CADU header
fields and partial packet processing.

DebugAPID Fixed | When this debug flag (O=disabled, 1=enabled) is enabled,
debug event messages are generated to show the APID and
length in bytes of transmitted packets.

DebugCLCW Fixed | When this debug flag (O=disabled, 1=enabled) is enabled,
debug event messages are generated to show the VCID for
transmitted CLCW packets.

EOSXtract-5.0 Displays

To access the displays, click in the center of the module in the project window.
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Module Pop-Up Menu ltem

Description

Configure Access the modul€’ s configuration screen
Run-time Access the modul€’ s Run-time menu
Remove Remove module from the project

About Display generic module information

EOSXtract-5.1 Configur

FE3EDSXtract #2 . [M[=] B3
SCID thex):  [CC
DatavCID: (2]

FillvcID: |63

Close

ation Display

This module processes asingle CADU stream at atime.
The operator may modify the expected SCID and expected
VCID fields. The SCID should be entered asa
hexadecimal number. The VCIDs should be entered as
decimal numbers.

Use the Apply button for changes to take effect.
Use the Close button to dismiss this display.

EOSXtract-5.2 Run-Time Menu

Run-Time Menu ltem

Description

Show Status

Request modul e status display

CADU Buffer Dump

Request dump display of the CADU buffer

APID Buffer Dump

Request dump display of the APID processing buffer

CLCW Buffer Dump

Request dump display of the EOS Enhanced CLCW buffer

Resume

Resume the modul€e' s execution

Pause

Pause the modul €’ s execution

EOSXtract-5.2.1 Show Status Display

f=2 EOSXtract #0 Status

Configuration
Spacecraft D CC

DataWCID: 2
FillvZzID: B3
Counters

Total CADUs: 271
Error CADUs: 0
Fill CADLIs: O

CLCW Packets: 271
AFID Packets: 714

Feset All

IIx]| Thisdisplay showsthe current
configuration and processing status of
the module.

Use any Reset button to clear its
associated individual counter.

The Reset All button may be used to

[ Reset | reset all of the countersto zero.

[Res |
[ Resst |
[Res |
[ Resel |

Use the Close button to dismiss the
display.

Close

76




System User’ s Guide for MPSAura Release 3.7

EOSXtract-5.2.2 Dump CADU Buffer Display

FA Cadu #0 Buffer Dump [ =] |

oooo lacf f£cld 7302 0001 4b00 003a 0000 0000 QOO00 o000
nola 0000 goao o00d aood good 0ood 0000 00oo0 godo oo0o
0025 0000 goao o00d aood good 0ood 0000 00oo0 godo oo0o
0035c 0000 goao 000 o000 0000 Oecéd cO03 00E£9 00ae zZ054
oos0 1310 12e7 ef7f TLELE 7724 Y24 TUzZ4 ?UZ4 TEEL TEEL
noged TLEE TELL YELL TLLL TLEL VLEL YELL YELE TELE TYE4
007G TI24 TTE4 7rE4 TTzZ4 1724 YEEL VELE TLLE TEEE VEEL
noSc TLEE TELL YELL TLELE TLEL YEEL VELL TLLE TEEL VEEL
00an TLEE TELL YELL TLLL TEEf VEEL YELL TTZ4 U724 TTE4
nob4 24 724 724 NEEE VEEf YEEE VEEE VEEE TEFF VEfEE
00cs TEEE TEEE VEEL TEEE VEEf YEEEL VEEE VEEE TEEF VEEEL
0odc 0104 gooo oo0d Qo000 gooo o000 0000 0000 0000 o000
QoL0 Qo000 0000 0000 QOO0 Q000 0000 Q000 oo0oo

Addr Mode: @ Hex () Dec

Pause Close

Data Mode: @ Hex O Oct

This display shows the most recently received CADU. This a standard SIMSS dump
display with the following functionality. Addresses of the data bytes may be displayed in
hexadecimal or decimal by setting the “Addr Mode” field. Data may be displayed in
hexadecimal or octal formats by setting the “Data Mode” field. Clicking on the Pause
button will interrupt the display’s updates. The button's title will change to Cont. Click
on the Cont button to resume status updates. Use the Close button to dismiss the display.

EOSXtract-5.2.3 Dump APID Buffer Display

This is a standard SIMSS dump display of the APID buffer. Its format is similar to the
CADU display in the previous section. Bytes are copied to this buffer from the CADU as
APID packets are extracted. Since there are multiple complete and partial APID packets
within each CADU, this buffer is constantly changing and rarely shows a complete
packet.

EOSXtract-5.2.4 Dump CLCW Buffer Display

Thisis a standard SIMSS dump display of the EOS Enhanced CLCW Buffer. Its format
issimilar to the CADU and APID dump displays in the previous sections. Since only one
EOS Enhanced CLCW is built from each CADU, this display is not as volatile as the
APID buffer display.

EOSXtract-5.2.5 Resume

Clicking the “Resume” option causes this module to restart execution.
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EOSXtract-5.2.6 Pause

Clicking the “Pause’ option causes this module to stop execution.

EOSXtract-5.3 Remove

Clicking the “Remove’ option from the module pop-up menu causes this module to be
removed from the project. This option is not available during run-time.

EOSXtract-5.4 About

Clicking the “About” option from the module pop-up menu requests a display that lists
generic information about the module such as the numbers of input and output channels.

EOSXtract-6.0 Special Operating I nstructions

There are no specia operating instructions for this release.
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1553 Bus Interface (ET S1553Bus) Module

ETS1553Bus-1.0 Overview

The 1553 Bus Interface (ETS1553Bus) module receives command packets from a 1553
bus and sends telemetry packets to the bus. It provides a configurable interface for four
Remote Terminals (RTs) on the bus.

While this module may be suitable for other applications, it was written specifically for
the EOS Aura mission. The ETSAura module should be linked to receive instrument
command packets from the ETS1553Bus module and should also be linked to send
instrument telemetry packets to the ETS1553Bus module.

ETS1553Bus-2.0 | nputs

Ch. | Data Validation performed Processing per for med
expected

1 Telemetry | APID iscompared tothe | APID isused to determine the RT for
packets RT configuration. transmission. If APID is not mapped to

an RT, itis not sent out on the bus.
ETS1553Bus-3.0 Outputs
Ch. Description
1 Command and time synchronization packets received from the 1553 bus

ETS1553Bus-4.0 Container Items

This module accepts operator directives and is capable of receiving directives from a
Scenario module. Use the Set and Get directives to access items with a fixed type. Use
the SetBuffer and GetBuffer directives on buffer types. Although names in the
following tables contain upper and lower case, directive lines are not case sensitive.

ETS1553Bus-4.1 Configurable Parameters

Name Type | Description

Rmt001 Fixed | First remote terminal bus address
RmtAPIDfrom001 Fixed | Start of APID range processed by first RT
RmtAPIDto001 Fixed | End of APID range processed by first RT
Rmt002 Fixed | Second remote terminal bus address
RmtAPIDfrom002 Fixed | Start of APID range processed by second RT
RmtAPIDto002 Fixed | End of APID range processed by second RT
Rmt003 Fixed | Third remote terminal bus address
RmtAPIDfrom003 Fixed | Start of APID range processed by third RT
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RmtAPIDto003 Fixed | End of APID range processed by third RT
Rmt004 Fixed | Fourth remote terminal bus address
RmtAPIDfrom004 Fixed | Start of APID range processed by fourth RT
RmtAPIDto004 Fixed | End of APID range processed by fourth RT

ETS1553Bus-4.2 Processing Counters

In the container item names below, substitute 1 through 5 for the “<row>" characters.
Rows 1 through 4 correspond to the RTs configured previously. The 5" row counters are
for unexpected packets.

Name Type | Description

CmdRec<row> Fixed | Count of command packets received on referenced RT

CmdXmitted<row> | Fixed | Count of command packets processed on referenced RT

CmdAPIDOO<row> | Fixed | Most recent command APID received on referenced RT

CmdPktOO<row> Fixed | Most recent command packet length on referenced RT

RmtRec<row> Fixed | Count of telemetry packets received for referenced RT

RmtXmitted<row> | Fixed | Count of telemetry packets transmitted on referenced RT

RmtAPIDOO<row> | Fixed | Most recent telemetry APID received on referenced RT

RmtPktO0<row> Fixed | Most recent telemetry packet length on referenced RT

ETS1553Bus-5.0 Displays

To access the displays, click in the center of the module in the project window.

Module Pop-Up Menu ltem Description

Configure Access the modul€’ s configuration screens
Run-time Access the modul€’ s Run-time menu
Remove Remove module from the project

About Display generic module information
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ETS1553Bus-5.1 Configuration Displays

FE3E1553 #0 TLM Setup [M[=] B3

TELEMETRY
Instrurment AFID Range
RT#[1 |  [1pso|TO[1729
rRT#(2 | 1600/ TO1530]
RT#(3 | [1901|To 1900
RT#(3 | [1730|To1500]
Appaly | Close |

FE3E1553 #0 CMD Setup [M[=] B3

COMMAND
Instrurment AFID Range
RT#1 | [169z|TO[159s
RT#2 | 1600/ TO1600]
RT#(3 | 1921 |TO|1974]
RT#(3 | [1750|T0|1764]

Apply | Zlose |

For each of the RT rows, enter the 1553 bus address
number and the full range of telemetry APIDs
associated with an instrument. Each row must contain
aunique range.

Use the Apply button for changes to take effect.

Use the Close button to dismiss this display.

For each of the RT rows, enter the 1553 bus address
number and the full range of Command APIDs
associated with an instrument. Each row must contain
aunique range.

Use the Apply button for changes to take effect.
Use the Close button to dismiss this display.

ETS1553Bus-5.2 Run-Time Menu

Run-Time Menu Item Description

Show Status Request modul e status display
Resume Resume the modul €' s execution
Pause Pause the modul €' s execution
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ETS1553Bus-5.2.1 Status Display

=5 ET51553Bus #0 Status _ (O] =]
RT# TLM X¥mitted APID Humber PKt Lenigth
1 [ | o | o | [ Reset |
2 [ | o | o | |_Reset |
3 0 | o i | |_Resst_|
9 0 | o | o | |_Resst |
Unknown |0 | o | o | | Reset |
Reset All
RT# Cmds Recefved  APID Humber Pkt Length
1 0 | o i | |_Resst |
2 [ | o | o | [ Reset |
3 [ | o | o | |_Reset |
9 0 | o i | |_Resst_|
Unknown D | o | o | | Reset |
Reset All
Close

This display shows the current processing status of the module. While the simulator is
running, this display will show counts of all packets transmitted and received over each
Remote Terminal. If a command packet is received from the bus or a telemetry packet is
received from another module that does not fall within any of the defined APID ranges, it
will be displayed in the appropriate “Unknown” row and will not be forwarded by the
ETS1553Bus module.

Use any Reset button to clear its associated row’ s counters. The Reset All button may be
used to reset al of the countersin its region to zero. Use the Close button to dismiss the

display

ETS1553Bus-5.2.2 Resume

Clicking the “Resume” option from the module run-time menu causes the execution of
this previously paused module to restart.

ETS1553Bus-5.2.3 Pause

Clicking the “Pause” option from the module run-time menu causes this module to stop
its execution. The “Configure” option from the modul e pop-up menu becomes available.
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ETS1553Bus-5.3 Remove

Clicking the “Remove’ option from the module pop-up menu causes this module to be
removed from the project. Thisoption is not available during run-time.

ETS1553Bus-5.4 About

Clicking the “About” option from the module pop-up menu requests a display that lists
generic information about the module such as the numbers of input and output channels.

ETS1553Bus-6.0 Special Operating Instructions

Only the A-side bus is supported.
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Frame Monitor Module

FrameMonitor-1.0 Overview

The Frame Monitor module provides the capability to receive asynchronous data from the
upper module, synchronize data based on sync patterns and frame size parameters, and
output data to next modules.

FrameM onitor-2.0 | nput

Channdl Description

1 Receive data from upper module through this channel

FrameM onitor-3.0 Output

Channdl Description

1 Synchronous data is output through this channel

FrameMonitor-4.0 Container Items

This module accepts operator directives and is capable of receiving directives from a
Scenario module. Use the Set and Get directives to access items with a fixed or string
type. Use the SetBuffer and GetBuffer directives on buffer types. Although namesin
the following table contain upper and lower case, directive lines are not case sensitive.

Name Type | Description

Bitrate Fixed | Bit rate of the input data, averaged over the last
second.

FMDataType String | Current expected input data type. 0 implies telemetry;
1 implies command

FMPatternField String | Frame Sync pattern of the data being received.

FMSyncParamLength | String | Expected number of bits of Frame Sync length

FMPolarity String | Polarity of the expected data. O implies True, 1
implies Inverted, and 2 enables the Automatic Polarity
Correction logic

FMIDLocation String | Offset in bytes from the start of the data frame to the

start of the subframe sync pattern.
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FMIDLength String | Length of the subframe sync in bits.

FMMaxID String | Maximum value allowed for the subframe sync.
FMMinID String | Minimum value allowed for the subframe sync.

FM SubFrameFlag String | 1 indicates a subframe is present; O indicates there is

no subframe

FMFrameParamLength | String

Length of the data frame in bytes.

FMErrorMode String | Number of bit errors allowed in the frame sync pattern
before synchronization is lost. 0 means no errors
alowed, 1 means one error allowed, 2 means two
errors allowed, and 3 means three errors allowed.

FMBitRate String | The expected bit rate of the incoming data. If

different bit rates are expected, enter the lowest bit
rate expected. This will help to prevent time-out and
loss of sync.

FMPDFStreamName | String

Name of the Pre-defined Configruation File from
which configuration parameters are read during
initialization.

FrameMonitor-5.0 Displays

To access the displays for this module, click on the center of the module in the project
window. The module pop-up menu will appear with the following choices: “ Configure”,
“Run Time”, “Remove’, and “About”. The "Remove" options are only available during
project design. The “Run-time” option is only available when the project is running.

M odule Pop-up Menu Item

Description

Configure Access the module’ s configuration window
Run-time Access to modul€' s Run-time menu
Remove Remove the module from the project

About Display generic module information

FrameM onitor-5.1 Configuration

Select the “Configure” item of the module pop-up menu to access the configuration
window of the module. The configuration screen is shown in the following picture.
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E%‘:Framehlnnitm Config This dISplay is used to set the
FrameMonitor configuration. The display
Frame Manitor Configuration may be accessed while the Project is
Data Type Data Format stopped or running. Every setting except
@ Telemetry @ Block Data for the Statistics file may be changed
) Command (' Serial Data while the Project is running.
avnc Parameters
Pattern: faf320 Size: [24] hits
ID Location: |24 ID Size: [2
Maz. Value: |t Min. VYalue: |0
Polarity:| APC [¥] Sub-Frame
Frame Parameters
Size: (240 | Err Mode: | Nohe -
Bit Rate: 132000 |
Select Database
| Select Database |
Select POF
| Select PDF |
[_| Statistic File Flag
Statistic File
Close
Par ameter Description
Data Type Choose either Telemetry or Command, as appropriate.
Data Format Choose Block Datato input data from an IP module. Choose Serial
Datato input from a Serial Input module.
Pattern Enter the expected Sync. Pattern for the module to search for and
synchronize data
Size Enter the sync size in bits
ID Location If the incoming data contains a subframe, enter the byte location
(starting from byte 0) of the frame ID
ID Size Enter the ID sizein bits
Max. Vaue Enter maximum subframe ID value
Min. Value Enter minimum subframe ID value
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Subframe Check | Check this box to monitor subframe status, uncheck to ignore

Size Enter the frame size in bytes

Err Mode Select the number of errors allowed in sync patterns for
synchronization to be achieved

Bit Rate Enter the expected data rate of the received data stream

Select Database Select data base name for configuration parameters

Select PDF Select pre-defined configuration parameters from a PDF name

Statistics File If it isdesired to save a statistics file, check the Statistics File Flag
then enter the path and filename of the desired statisticsfile.

Click on Apply button to configure any changes. Click on Close to dismiss the display.

FrameMonitor-5.2 Run-time

Click on the module pop-up menu “Run-time” option to request the Run-time menu.

Run-time Menu Item Description

Show Status Show the status window of the module
Show Output Block Show the output block data

Resume Restart the module

Pause Stop the module

FrameMonitor-5.2.1 Display Status

Eg,iFrameHuniturm Status
Frame Status Time & Page
Frms Expct: [ Reset| |Display Time: 2231 7:46:06.757
Frms Acpt; [ Feset Lock Status: |[INIETEEN
True Sync: 0 Feset PDE Hame:
Imvert Sync: 0 Feset Data Len: [
DropOut: 0 Feset .
Frame Sync Errors Frms/Sec:
oBr: 0 Rezet Bits/Sec: 0
1Bit: 0 Rezet
2 Bit: Reset Suh Frame Status
3Bit: 0 Reset| Lock Status: | INENGEN
Reset All Drop: 0 Reset|
Event Status
Module runs
Close
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The status window shows information about data rate, lock status, data length, and frame
statistics.

* The“Reset All” button is used to reset all counters.

The “Reset” button associated with each counter is used to reset that counter.

* Frames with sync pattern errors falling within errors allowed will be accepted and
counted.

e The“Lock” status indicates that detected frames are back-to-back frames, otherwise,
the“Lock” status will switch to “Drop”.

» The subframe “Lock” status indicates that subframe ID is in sequence, otherwise, it
switchto “Drop” and the subframe drop counter will increase by one.

FrameM onitor-5.2.2 Display Dump Menu
Select the “ Show Output Block” option to view the available dump formats.

Show Output Block Menu Item Description

Show Output Block To display output block

When this option is selected, the content of the output data is displayed.
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Fan FrameM onitorit1 Dump M= E3 |

ooao
noz0
0040
noan
naso
o100
n1:z0
0140
0160
0180
nz00
nzZz0
0Z40

4544 554c 454d 4%94e= £000 0000 3100 0000 0050 5345
5544 4£54 4852 4541 4453 4343 45344 554c 45354 4544
4500 5641 4c00 0000 0000 0000 0000 0d0oo0 204l o000
5100 0o00 4461 7461 2069 Y3E0 3001 0000 5100 0000
0oo0 goao o00d Qdooo 4001 0000 5100 0000 0o0do o000
0000 goao 000d aood good 0ood 0000 000 0odo o000
0000 goao 000d aood good 0ood 0000 000 0odo o000
0000 goao 000d aood good 0ood 0000 000 0odo o000
464d 4245 5452 4154 9001 0000 5100 0000 0000 o000
Qo000 0000 0000 Q000 Q000 0000 Q000 0000 0000 o000
0000 goao 000d aood good 0ood 0000 000 0odo o000
0000 goao 000d aood good 0ood 0000 000 0odo o000

FPause Close

Addr Mode: () Hex  (® Dec

Diata Mode: (@ Hex 3 Oct

Buttons

Description

Addr Mode Select “Hex” to display the memory address in hexadecimal format

Select “Dec” to display the memory address in decimal format

DataMode Select “Hex” to display datain hexadecimal format

Select “Oct” option to display datain octal format

Pause Freeze the data window contents. “Pause” button is renamed “Cont”.

Cont Resume updating the data window contents. “Cont” button is renamed
“Pause’.

Close Close the window
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FrameM onitor-5.2.3 Resume

After an individual module has been stopped, select “Resume” from the Run-time menu
to restart the module. The color around the modul€e’ s border will change from red-striped
(indicates stopped state) to green-striped (indicate run state).

FrameM onitor-5.2.4 Pause

Select “Pause” from the Run-time menu to temporarily stop the module. The color
around the modul€’'s border will change from green-striped (indicates run state) to red-
striped (indicates stopped state). To return to run mode, select “Resume” from the Run-
time menu.

FrameMonitor-5.3 Remove

Select this option to remove the module from the project.

FrameM onitor-5.4 About

Selecting the “About” option from the module pop-up menu produces a display that lists
the number of input channels, number of output channels, and whether directives are
alowed.

FrameM onitor-6.0 Special Operating Instructions

The input channel of this module is commonly connected to the output channel 1 of the
Block Monitor module. In other cases, it can be connected to any module to synchronize
asynchronous data if the sync patterns and frame size are known, provided that the
orientation of the incoming data stream is Most Significant Bit (MSB) first.
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Internet Protocol (InputlP and OutputlP) M odules

| nter netProtocol-1.0 Overview

The Input and Output Internet Protocol modules receive/send data packets from/to other
sources/destinations using one of several IP types (TCP/IP-Client, TCP/IP-Server, UDP
Multicast, or UDP Unicast). The Input IP module receives data from an external source
and passes that data to another module. The Output IP module receives data from any
module and can pass that data to another module and send it to an external destination.
Both IP modules are described in this chapter because of their great similarity.

| nter netProtocol-2.0 I nputs

The Input IP module does not have any input channels. The Output IP module has a
single input channel, which is listed below.

Channel | Data Validation | Processing performed
expected performed
1 Packets None Received data is passed to connected modules
and transmitted to configured external 1P
destination

| nter netProtocol-3.0 Outputs

Both the Input 1P and Output |P modules have a single output channel.

Channe Description

1 Input 1P modul e passes received data to all connected modules.
Output IP module passes received data to connected modules (usually the
Log Module) and sends it to an external destination

| nter netProtocol-4.0 Container Items

IP container items are not accessible via operator directives, so they are not listed here.

| nter netProtocol-5.0 Displays

Click in the center of the module in the project window to access displays. A module
pop-up menu will appear. The “Remove’ option can be used during project design to
remove this module. The “Configure” option must be used prior to running the project
and is unavailable at run-time.
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M odule Pop-Up Menu ltem

Description

Configure Access the configuration display
Run-time Access the Run-time menu for the module
Remove Remove module from the project

About Display generic module information

I nter netProtocol-5.1 Configuration Menu

[ InputlP #0 Configuration [i[=] E3

IP Type | UDF Unicast |

Recener Address
IP Addressies): Port #:
|192.225.92.1D1 - | |3IZIEIEI |

Source Address

[wl variable Lenagth Input

[=3 OutputlP #1 Configuration =]

IP Type | UDF Unicast |

Sender Address

Destined Address
I[P Address: Port #:
[127] o [fo J[r | 7777 ]

[wl Mariable Length Cutput

| Close | | Close |

Clicking on the “Configure” item of the Input (or Output) IP module pop-up menu
produces a display similar those shown above.

Inter netProtocol-5.1.1 IP Type Field

There are 4 possible IP Types available from a drop down menu: UDP Multicast, TCP/IP-
Client, TCP/IP-Server, and UDP Unicast.

InternetProtocol-5.1.2 Receiver (Sender) Address Box

Various options will be available depending on the configuration of the host PC running
the server.
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E InputlP #0 Configuration [I[=] B3 Step 1. If there is more than one Ethernet Card
on the host machine where the server is running,

IP Type | UDFP Unicast | the user can select an |P address from the drop
Receiver Address down menu (similar to that shown on the left) as
IP Addressies): Port #: the network interface for the host machine.
192.23582101 |  |s080 |
192 726 92 101 Step 2. Certain IP Types will require a Port
127.0.0.1 Number. If this option is sensitized, enter a Port

Number for the host machine to bind to, to either
receive or offer aservice.

Note: The IP address 127.0.0.1 is aloopback
address. It isused to test the network programin
a single machine (except in UDP Multicast
mode). Don’t select 127.0.0.1 asareceiver (or
sender) IP address in UDP Multicast mode.

[wl variable Lenagth Input

| Close |

I nter netProtocol-5.1.3 Sour ce (Destination) Address Box

There are different settings for the different 1P types available.

For usein TCP/I P-Client mode:

Step 1. Enter the four fields of the Server IP Address to which the client will
attempt to connect.

Step 2. Enter the Port Number where the server is offering the service.

In TCP/IP-Server mode the user is not allowed to configure this box. The four

fields of 1P address and 1 field of Port Number are desensitized.

For usein UDP Unicast mode (Output IP module only):

Step 1. Enter the four fields of the destination IP address of the remote host where
the packets will be sent.

Step 2. Enter the Port Number where the packets will be sent.
The user is not allowed to configure this box when using an Input IP
module in UDP Unicast mode. Thefieldswill be desensitized.

For usein UDP Multicast mode (Input IP module):

Enter the four fields of the Multicast Group Address. Thisisthe multicast group
address that the Input 1P module will join and receive packets from. The Port
Number is not configurable. It will be desensitized. Enter the port number of the
host PC in the Receiver Address box.

For usein UDP Multicast mode (Output IP module):

Step 1. Enter the four fields of the Multicast Group Address. Thisisthe multicast
group address where the packets will be sen.
Step 2. Enter the Port Number where the packets will be sent.
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Note: The valid range of port numbers is 1000 to 65535. The valid range of multicast
group IP addresses is 224.0.1.0 through 239.255.255.255.

I nter netProtocol-5.1.4 Variable Length Input (Output) Check Box

When this option is selected, the box will be checked and the Frame Size field will be
desensitized. The actua length of each data packet will be used without truncation or
padding. Thisisthe default configuration.

I nternetProtocol-5.1.5 Frame Size Field

When the Variable Length Input (Output) Check Box is deselected, the Frame Size field
becomes active. The user should enter the desired number of bytes to receive (transmit).
The default is 256 bytes.

E2 InputlP #0 Configuration [[=E] If the size selected is larger than the actual data,
the additional byteswill be filled with binary

IP Type | UDP Multicast w | zero.
Receiver Address
IP Addressies): Port #: If the Frame Size selected is smaller than the
(18222582101  «|  [3000 | actual data size, the data bytes received
(transmitted) will be truncated and the
Source Address additional byteswill belost.

mMulticast Group Addr.;
[225).02__[[8__[J1_|

Frame size (2586
[_] Mariable Lenath Input

Apply | Close |

| nter netProtocol-5.2 Run-time Menu

The Run-time menu for the IP modules contains the following four items.

Run-time Menu ltem Description

Show Status Request Status Display

Show Raw Packet Request Raw Packet Display
Pause (or Resume) Pause (or Resume) the module
Stop (or Restart) Stop (or Restart) the module

I nter netProtocol-5.2.1 Show Status

Select the “Show Status’ item to request the modul€e’s status. This produces a display
similar to one shown below.
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Eg,ilnputh #0 Status =] B
IP Type: LIDP Unicast

Receiver Address

IP Address: Port:

192 22582 101 anan

Source Address

Frame Size: F00
FPackets Recy: 20594

Reset
Close

This display shows the Input (or Output) IP modul€e’ s IP Type, Receiver (Sender) Address
(including the port number, if appropriate for the mode), Source (Destination) Address
(IP address, or multicast group IP address and port number), Frame Size, and number of
packets received (or transmitted). If variable length items are being received, the Frame
Size field will show the size of the most recent packet received (transmitted). The Reset
button will reset the count of packets received. Click the Close button to dismiss the

display.

I nter netProtocol-5.2.2 Show Raw Packet

Select “ Show Raw Packet” from the Run-time Menu to view the most recent data packet

E‘g OutputlP #1 Status [_ [

IP Type: LIDF Multicast

Sender Address
IF Address:
19222592101

Destined Address

Multicast Group Address: Fort:
2252481 TirT

Frame Size: 90

FPackets Xmit: 2388

Rezet
Close

received by the module. An example of the packet display follows.
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. InputlP Packet #0 Packet Dump M= E3 |

ooao 5353 5353 5353 53535 5353 5353 5353 5353 5353 5353
nol4d 5353 53533 5353 5353 5353 5353 5353 5353 5353 5353
00z 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
003c 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
nos0 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
nog4 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
0o77s 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
n0Sc 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
O0ad 5353 5353 5353 53535 5353 5353 5353 5353 5353 5353
0ob4 5353 53533 5353 5353 5353 5353 5353 5353 5353 5353
00cd 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
00dc 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
noc£o 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
nio4 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
0115 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
Nlzc 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
0140 5353 5353 5353 53535 5353 5353 5353 5353 5353 5353
0154 5353 53533 5353 5353 5353 5353 5353 5353 5353 5353
016G 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
017c 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
0120 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
01lad 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
01hs 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353 o
Olcec 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
0led 5353 5353 5353 53535 5353 5353 5353 5353 5353 5353
01f4d 5353 53533 5353 5353 5353 5353 5353 5353 5353 5353
0zZ0g 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
NzZlc 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
0Z30 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
nz44 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353
NzZ55 5353 5353 5353 5353 5353 5353 5353 5353 5353 5353

1]

Addr Mode: @ Hex ) Dec

FPause Close

Diata Mode: (@ Hex 3 Oct

The address region may be displayed in decimal or hexadecimal by clicking on the
respective radio button. Likewise, the data region may be displayed in hexadecimal or
octal. Since this display updates as the buffer contents are changed; the Pause button
may be used to freeze the current contents. Use of the Pause button does not affect data
transmission or reception. When the Pause button has been used, its label is changed to
Cont for continue. Pressthe Cont button to resume screen updates. Note that the display
will update with the most recent packet processed. Packets processed by the module
while the display was frozen cannot be displayed. Click the Close button to dismiss the

display.
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I nter netProtocol-5.2.3 Pause

Select “Pause” from the Run-time Menu to pause the IP module's processing. The
modul€e's border will change from green (indicates run state) to red (indicates non-run
state). Thisoption'stext will change to “Resume’. When an Input IP module is paused, a
limited amount of data received will be queued up. When an Output IP module is paused,
all data passed to it is dropped.

I nter netProtocol-5.2.4 Resume

After a module has been paused, select “Resume” from the Run-time Menu to restart its
execution. The color of the modul€e's border will change from red to green. This option
changes to “Pause’”. The Input IP module first processes any data queued up while
paused before forwarding new inputs. The Output IP module processes new data only.

I nter netProtocol-5.2.5 Stop

Select “ Stop” from the Run-time Menu to stop an IP modul€e's processing. The modul€e’s
border changes from green to red. This option's text changes to “Restart”. Once a
modul e has been stopped, the “ Configure” option of the module pop-up menu is available
again so the module may be reconfigured.

I nternetProtocol-5.2.6 Restart

After a module has been stopped, select “Restart” from the Run-time Menu to restart it.
The modul€’'s border changes from red to green. This option's text changes back to
“Stop”. Since their configurations may have changed, the IP modules reset all counters.

| nter netProtocol-5.3 About

Selecting the “About” option from the module pop-up menu provides information on the
number of channels, whether directives are allowed and the version number.

I nter netProtocol-6.0 Special Operating Instructions

There are no special operating instructions for this release.
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Log Module

L og-1.0 Overview

The Log module writes the data it receivesto a specified log file.

Viewing or printing of log files may be accomplished by means of an external program.
The software used must be capable of displaying binary data in an ASCII representation.
The shareware utility, Hexedit, which is available over the Internet from Alexander
Reidel Informations-Systeme, is one such program.

Log-2.0 Inputs

Ch | Data expected Validation | Processing performed
performed
1 Bytes None If logging is enabled, received log datais
written into the log file.

L 0og-3.0 Outputs

The Log module does not have any output channels.

L og-4.0 Container Items

The Log module is capable of receiving directives from the operator from the directive
line or from a scenario file. Container item names are not case-sensitive. Values for
string type variables should not include quote characters. When configuring the Log
module from a scenario, set the “OpenNewLog” container item to one as the last
parameter to force the opening of alog file with the previously specified parameters.

Name Type Project Description
Saved?
PROJECTFLAG Number | Saved Optional project flag
(1=project information isincluded in
generated file name, O=field not used)
MODULEFLAG Number | Saved Optional module flag
(1=module information isincluded in
generated file name, O=field not used)
TIMEFLAG Number | Saved Optional timestamp flag (1=timestamp
isincluded in generated file name,
O=field not used)
DESCFLAG Number | Saved Optional description flag

(1=description field isincluded in
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generated file name, O=field not used)

DESCFLD

String

Saved

Configured description field

DIRNAME

String

Saved

Configured log directory

EXTFLAG

Number

Saved

Optional extension flag (1=file
extension isincluded in generated file
name, O=field not used)

EXTFLD

String

Configured file extension field

FILECOUNT

Number

Not saved

Current full file count

FILESIZE

Number

Not saved

Current log file size

FIXEDFLAG

Number

Saved

Fixed format flag (1=every log entry
will be the same fixed size, 0=log
entries have variable lengths)

FIXEDSIZE

Number

Log item size in bytes when the Fixed
format is selected

FORMATFLAG

Number

Optional format flag (1=format
characters are included in generated
file name, O=field not used)

When the format flag is set, the
following letters are inserted in the
generated file name:

H if log headers are used

N if log headers are not used

V if variable length entries are written
F# if fixed length entries are written
# isthefixed record size in bytes

HEADERFLAG

Number

Log header flag (1=log with header,
0=no header)

ITEMSLOGGED

Number

Not Saved

Number of records logged

ITEMSTRUNCATED

Number

Not Saved

Number of truncated records

LOGGINGENABLED

Number

Saved

Logging enabled flag (1=enabled,
O=disabled)

MAXFILECOUNT

Number

Maximum full file count limit
(O=no limit, 2 thru 999=file limit)

MAXFILESIZE

Number

Saved

Maximum size of each log filein
bytes.

OPENNEWLOG

Number

Not Saved

Open new log request
(0O = open if parameters have changed,
1 = aways open new log file)

L og-5.0 Displays

To access displays for the Log module, click in the center of the module in the project
window. The module pop-up menu will appear. The “Remove’ option can be used
during project design to remove this module. The “Configure” option may be used prior
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to running the project and at run-time. The Run-time option is available only when the
project is running.

Module Pop-Up Menu Item | Description

Configure Access the configuration display
Run-time Access the Run-time menu for the module
Remove Remove the module from the project
About Display Information about the module

L og-5.1 Configuration

Selecting the “Configure” pop-up menu option produces a display similar to the
following screen. Default values are shown for all parameters. The Log module will
generate a name for the log file that includes the project number, module name, module
number and a time field. This prevents file name collisions between any two Log
modules on the same server PC in the same or different projects. By including a time
stamp field, there should be no file name collisions with recently logged data.

E%,%Lug#l] Configuration
[ Logging Enahled
Log Directony: |D:1Deve|u:|pmenﬂExecutableslSewenReleaseangI | D
Generated log file hame includes:
¥ Project Identification [¥l Timestamp Field
[¥l Maodule |dentification [¥| Lag Farmat Specification
[¥| Description: | [¥| File Type Extension: |log
Log Farmat: File Caontrols:
vl Log With Header Mayx File Size (bytes): (2147433647
[¥| Wariahle Lenath Mazx Full File Limit: 1]
Close
Field Default Value Default Description
Logging Enabled Disabled Thisfield MUST be toggled to
enabled to start datalogging.
Log Directory Path from server Sample display shows a
properties development directory.

DefaultLogDirectory.txt
fileor “Log” directory
below installed server
release directory
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Project Identification Selected Project information will be added to
the generated log file name.

Module Identification Selected Module information will be added to
the generated log file name.

Description Field Box | Selected The associated description field will
be added to generated log file name.

Description Field String | Empty No default description field

Timestamp Field Selected A timestamp will be added to the
generated log file name.

Log Format Selected Letters “HV” will beincluded in

Specification generated file name to indicate use
of Log Headers and Variable length
entries.

File Type Extension Selected The associated extension field will

Box be added to the end of the generated
file name.

File Type Extension ‘log” Associated file type extension field

String

Log With Header Box | Selected Datawill be logged with log
headers. Log headersrecord the
length of the entry and the logged
time.

Variable Length Box Selected Variable length records will be
written into the log.

Sizein bytes 256 Thisfield is not applicable for the
variable length format.

Maximum File Size 2147483647 bytes When the current log file reaches

thissize, it is closed and anew log
fileis opened.

Maximum Full File
Count

O indicating no limit

By default, thereis no limit on the
number of log files that may be
created.

Log-5.1.1 Logging Enabled Flag

The Logging Enabled flag allows the operator to control when a Log module logs data.
Since this flag is initially disabled, several Log modules may be added to a project
without being configured. Later during runtime, these modules may be configured. At
the very least thisflag MUST be changed to enabled to start logging data.

NOTE:

When a Log module is paused, stopped or logging disabled, the Log

module box on the project window has a red border. When a Log module is running and
logging is enabled, the modul€e’ s box has a green border.
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Log-5.1.2 Log Directory

A default location for the log files may be specified in the DefaultLogDirectory.txt filein
the installation server/properties directory. If a default was not provided in the properties
directory, the default location for the log files is in the “Log” directory below the
directory where the server executables were installed. The operator may optionaly
configure a different directory location. A file browse button is provided.

Log-5.1.3 Generated L og File Name Fields

The Log module generates the names of its output log files based on a flexible set of
naming conventions. The intent is to avoid naming conflicts with existing files, which
could cause loss of data. The Log module cannot append to an existing file because the
existing file may not be alog file. If the existing fileis alog file, itslog format may not
be consistent with the currently configured format. In either case appending data to the
existing file could corrupt it. It is aso never advisable to have the Log module
automatically delete or overwrite an existing file of unknown origin.

The naming conventions provide unique log file names by default, but the operator may
add a description field or change the file extension. The operator may disable any of
these naming conventions. Once an operator has configured the set of naming rules, the
Log module can open new log files as needed without additional operator input.

The order of the fields of the generated log file nameis asfollows. If project information
is enabled, it appears first in the file name. If module information is enabled, it appears
next in the name. If the operator provided a description field, it appears next in the name.
If the timestamp is enabled, it appears next. If the format specification is enabled it
appears next. Underscore characters separate these fields in the name. If enabled, the last
field in the file name is the file type extension.

NOTE: At least one of the file naming fields must be enabled in order for alog file
name to be generated. Should the configuration of the naming conventions generate afile
naming conflict with an existing file, the timestamp option will be automatically enabled
and anew log file name generated.

NOTE: Should the log module be unable to open a new log file in two attempts,
the logging status will be automatically changed to disabled and the border of the Log
module box will change to red. Event messages will provide information on the specific
file open errors.

Log-5.1.3.1 Project Identification Field

When this box is checked, the generated log file name starts with the letters “Proj” and
end with the project’s number. Since multiple projects may run on a PC, this option
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distinguishes log files by project. When many log files are written to a common
directory, al of the log files using this option in the same project will sort together.

Log-5.1.3.2 Module I dentification Field

When the Module Identification box is checked, the generated log file name contains
module information. Since there may be multiple Log modules in a project, this options
distinguishes the log files from different Log modules. If the Log module has not been
renamed, the module information starts with the letter “Log#” and ends with the module's
number in the project. When the module has been renamed, this field contains the Log
modul€'s current name. When many log files are written to a common directory and this
option is being used, the log files for the same module will sort together.

Log-5.1.3.3 Description Fields

When the Description Field Box is checked, the characters in the Description Field are
included in the generated log file name.

Log-5.1.3.4 Timestamp Field

When the Timestamp Field Box is checked, the current system time is read and put into
the format of MMDD-HHMMSS where MMDD is the month and day and HHMMSS is
the hour, minute and second. The use of this field is highly recommended for the
generation of unique file names.

Log-5.1.3.5 Log Format Specification Field

When this option is selected, characters are added to the generated log file name that
indicate whether the data was logged with headers or not and whether the log entries are
fixed or variable in length.

Knowing how the data was logged makes a log file easier to use with other SIMSS
utilities. Log files with headers may be retransmitted using the same timing intervals as
originaly logged. Variable length format logs must have log headers to be usable in this
manner. The fixed length record size is needed to process fixed format files if log
headers were not used.

When the Log Format Specification option is specified the following letters are added to
the file name.

Format Characters | Format Description

H Indicates logged With Log Headers

N Indicates logged with No Log Headers

\% Indicates Variable length records

Fn Indicates Fixed length records of n bytes. For example F256
indicates Fixed format with 256 byte records.
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Log 5.1.3.6 File Type Extension Fields

When the File Type Extension Box is checked, the characters in the File Type Extension
String are included at the end of the generated log file name. It is not necessary to
precede this field with a period character.

Log5.1.4 Log With Header Format

When the Log With Header box has been checked, all log records will begin with alog
header of ten bytes. This header consists of eight bytes of system time followed by two
bytes of data length. The following example shows two CLCW packets. The header in
each packet has been circled for clarity. When the Log With Header box is not checked,
al records will be written without a header.

- hexedit]

geooepee |p1 BF 85 59 4F 6D 6A A (66 20 (62 8C 8C EA DA 13 60 00 08 68 26
gBo0ep15 B8O 08 OO0 09 GO B0 B0 60 OO B0 OO 69 66 82 B0 60 81 61 00 00 68

0008006827 |01 BF 85 59 4F 7F CO EO[@G 28|82 8C 8C EA DA 13 0@ 0@ 0@ 80 26
0B00003F 8O0 00 OO0 0O G0 90 B0 00 00 B0 OO 69 66 82 B0 60 B2 01 04 OO0 68

Log-5.1.5 Variable L ength Format

When the Variable Length box has been checked, varying length records are written to
the log file. No truncation or padding of received data is done. When this field is
checked, the fixed size field is desensitized. When the Variable Length box is not
checked, the fixed length format is selected and the fixed size field is enabled for inpuit.

Log-5.1.6 Sizein bytes

The Size field defines the fixed format length of the data record to be written to the log
file. A sizethat isshorter than the actual data received will result in truncation of the data
that islogged. A sizethat islonger than the actual datareceived will be zero filled to the
specified size and then written to the log file.

Log 5.1.7 Maximum File Size (bytes)

The Maximum File Size in bytes limits the size of individual log files. When the next
item to log would exceed the maximum size, the current log file is closed and a new log
fileis opened. The new log file will use the currently configured file naming options but
with a newer timestamp field. The item is then logged in the new log file. This
parameter may not be set smaller than 12,000 bytes.

Log 5.1.8 Maximum Full File Count

The Maximum Full File Count limits the total number of “full” log files generated by a
Log module. Each time the Maximum File Size is reached, the current log file is closed
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and the full path name of the closed file is saved. When the number of “full” log file
names reaches the maximum file count, the oldest log files are deleted. When the
maximum full file count is set to zero, there is no limit on the number of files created by
the Log module. When this parameter is non-zero, it must be a value between 2 and 999.

L og-5.2 Run-time

Clicking the “Run-time” option of the module pop-up menu produces a Run-time menu.

Run-time Menu ltem Description

Configure Request Configuration Display (see Log-5.1)
Show Status Request Control and Status Display

Pause (or Resume) Pause (or Resume) the module

Stop (or Restart) Stop (or Restart) the module

Log-5.2.1 Control and Status Display

When the “Show Status’ option is selected from the Run-time Menu, a screen like the
following is displayed. These fields do not accept data entry.

EgﬁLug #0 Control and Status M=l E3

Directory:  |DADevelopmentExecutablestiServertFeleasellog

Log File:  |Pri0Log0-03031835336HY . log

Current Logging Statistics

Bytes Logged: 0 Lirnit File Count: 0
Fecords Logged: 0 Total File Count: 0
Records Truncated: 0 Recet
Logging Enabled Cpen Mew Log Farmat Close

Status Fields Description

Directory Thisfield shows the directory for the current log file.

Log File Thisfield shows the current log file name.

Bytes Logged Total bytes written to the current log file. This count includes
log headers when headers are being used.

Records L ogged Number of records written to the current log file.

Records Truncated Number of records truncated because the data was larger than the
configured fixed record size. Thisisan indication that all datais
not being captured in thelog. This statistic isonly applicable to
the Fixed log format.
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Limit File Count Number of “full” files that count toward the maximum full file
limit. A fileisconsidered “full” when writing the current record
would exceed the maximum file size. The record to belogged is
never split between files. The software automatically closes a
“full” log file without exceeding the maximum filesize. This
number only increments when there is a maximum full file limit.

Total File Count Total number of non-empty files that have been created and
closed by this Log module. This number includes files closed
due to the maximum file size limit and files closed by the Open
New Log button. This number isreduced when file limit
processing causes file deletions.

Log 5.2.1.1 Reset Button

The Records Truncated count shows the number of records that were truncated prior to
being logged. The first time a truncation occurs;, a warning event message is also
generated. The reset button is only associated with this field. Each time this count is
reset, the next truncation produces another warning event message.

Log 5.2.1.2 Logging Enabled/Disabled Button

The Logging status button is used to toggle the logging enabled flag. When logging is
enabled, this button is labeled “Logging Enabled” and has a green border. When logging
isdisabled, this button is labeled “ Logging Disabled” and has ared border.

NOTE: The current logging status affects the color of the Log module box in the
project window. When a Log module is paused, stopped or logging disabled, the Log
module box has a red border. When the Log module is running and logging is enabled,
the modul€’ s box has a green border.

Log 5.2.1.3 Open New Loqg Button

The Open New Log button is used to force the closing of the current log file and open a
new log file. The new log file will use the latest configured log parameters. Use of this
button has no immediate effect on maximum file limit processing. When a maximum full
file limit has been specified, the names of ALL non-empty closed log files are saved.
These partia files are automatically deleted only after the maximum amount of new data
has been logged.

Log 5.2.1.4 Format Button

The Format button on the Control and Status Display is used to request a display of the
current logging format and file limits. Some sample Format displays are shown below.
These fields do not accept data entry.
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E‘%,%Lug #0 File Format Dizplay

Current Log Faormat

Includes log headers

Yariahle length records

Current File Controls
Max File Size (hytes): 1000000

hax Full File Limit: 0

Close

When afixed format is used, this display also shows the fixed record size.

E‘%,%Lug #0 File Format Dizplay

Current Log Faormat

Dioes not include log headers

Fixed lenath records Size in bytes: 256

Current File Cantrols
Max File Size (hytes): 1000000

hax Full File Limit: 0

Close

Log-5.2.2 Pause/Resume

Select “Pause” from the Run-time Menu to pause the Log modul€’'s processing. The
modul€e's border changes to red. The text of this menu option changes to “Resume”.
While the Log Module is paused, it does not receive or log data. After a Log module has
been paused, select “Resume”’ from the Run-time Menu to restore processing. |If logging
is enabled when the module is resumed, the border color changes to green.

Log-5.2.3 Stop/Restart

Select “Stop” from the Run-time Menu to stop the Log module's processing. The
modul€ s border changesto red. The text of this menu option changesto “ Restart”. After
a Log module has been stopped, select “Restart” from the Run-time Menu to restart the
modul€e's execution. If logging is enabled when the module is restarted, the border color
changesto green.
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L og-5.3 About

Selecting the “About” option from the module pop-up menu produces a display that lists
information about the module’s number of input links, number of output links, whether
directives are allowed.

L 0g-6.0 Special Operating I nstructions

L og-6.1 Optional Project Default L og Directory

A default directory may be defined for al of the Log modules in a project by providing a
text file with the name of “DefaultLogDirectory.txt” in the \server\release\properties
directory. Thesingle line of datain thisfileis afully specified directory path name. The
directory name should not have quotation marks around it. For example, the contents of
thisfile could be the following:

D:\Log

If the DefaultLogDirectory.txt file does not exist or it does not specify a valid directory,
the installed server\release\log directory will be used as the default. Event messages will
inform the operator of these actions.

The DefaultLogDirectory.txt file is processed only once when a Log module is added or
restored to a project. If thisfileis modified, the new directory name will be used the next
time aLog module is added to the project or the next time a project is restored.

This file specifies the log directory to use only when the user does not configure a
directory. Whenever the user specifies a valid directory from the Configuration screen
that directory will be used.
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Packet Processor Module

Packet Processor-1.0 Overview

The Generic CCSDS Packet Processor module is used to monitor and verify packets and
to filter user-selectable packets on a CCSDS data stream.

Packet Processor-2.0 | nputs

The Packet Processor module has a single input channel.

Channe Description
1 Accepts an externa data stream of CCSDS data. Data must be
CCSDS telemetry format in either continuous or burst data mode.

Packet Processor-3.0 Outputs

The packet Processor module has only one output channel. The output channel is user
configurable (see below for configuration instructions).

Channdl Description
1 Sends user-defined packets to other modules.

Packet Processor-4.0 Container Items

None.

Packet Processor-5.0 Displays

Click in the center of the module within the project window. The module pop-up menu
will appear. The “Remove’ option may be used during project design to remove the
module. The “Configure” option should be used prior to running the project and is
unavailable at run-time. The “Run-time” option is available only when the project is
running.

Module Pop-Up Menu ltem Description

Configure Access the configuration display
Run-time Access the Run-time menu for the module
Remove Remove the module from the project
About Display generic module information

Packet Processor -5.1 Configure

There are two static configuration windows for this module. The module must be
configured for the CCSDS encoding method being used via the VC Configuration
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Window. Thiswill ensure correct packet locations and lengths. Before configuring, the
user must know the specific spacecraft's CCSDS format. Perform packet configuration
via the Packet Configuration Window after configuring the VC encoding method. This
module may be re-configured in runtime (see 5.2 below).

Packet Processor-5.1.1 VC Configuration Window
EgﬁPkthcessu... M= E3
RS

[ cLowy

Close |

Packet Processor-5.1.2 Packet Configuration Window

H PacketProcezsor #0 Configuration Mi=]
ooo 100 200 300 400 500 g00
700 800 800 1000 1100 1200 1300
1400 1400 1600 1700 1800 1900 2000

This is the main configuration window. By selecting one of the configuration buttons, the
user will be provided with an APID Filtering Configuration window. Use the APID
Filtering Configuration windows to select the APIDs that will be forwarded to other
modules.

Button Name Description

000 Selects APID 000-099
100 Selects APID 100-199
200 Selects APID 200-299
300 Selects APID 300-399
400 Selects APID 400-499
500 Selects APID 500-599
600 Selects APID 600-699
700 Selects APID 700-799
800 Selects APID 800-899
900 Selects APID 900-999
1000 Selects APID 1000-1099
1100 Selects APID 1100-1199
1200 Selects APID 1200-1299
1300 Selects APID 1300-1399
1400 Selects APID 1400-1499
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1500 Selects APID 1500-1599
1600 Selects APID 1600-1699
1700 Selects APID 1700-1799
1800 Selects APID 1800-1899
1900 Selects APID 1900-1999
2000 Selects APID 2000-2099

Packet Processor-5.1.3 Select APID

The following window is an example of an APID filtering configuration window. This
window was selected by clicking on the APID 200 button in the Packet Configuration
Window. Any number of APIDs, displayed above, may be enabled for transmission to
the modul€e' s output channel. The user should select the desired APIDs by clicking on the
appropriate buttons.

[=5 Packet 200 to 299 M=l

200 201 202 203 204 205 206 ZOY 208 209
210 211 A2 M3 M4 M5 He 217 A8 219
220 23 232 23 2240 2350 2326 ZIT 0 228 229
230 23 232 233 234 235 236 23T 238 239
240 241 242 243 244 245 B 247 248 244
250 281 252 253 254 JESAL 266 25T 258 2549
260 2/1 262 263 264 265 2BE 2BV 268 269
B i i e A B
280 281 482 283 284 285 286 Z8TY 288 2849
200 291 292 283 294 2095 296 Z97 298 299

[ Selectan | [ Unselectal |

Packet Processor-5.2 Run

During runtime, the Packet Processor module will perform an analysis of the CCSDS data
stream going through it. When the module encounters a new packet in the stream, it will
inform the user through status windows and report on the status of each active APID.

The Run-time menu for Packet Processor contains the following items.

Run-time Menu ltem Description
Show Status Display the status of each active APID.
Configure Allows user to reconfigure on the fly
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Resume Resumes module.
Pause Pauses module.

Packet Processor-5.2.1 Show APID status

H PacketProcezsor #0 Configuration Mi=]
ooo 100 200 300 400 500 E00
700 800 800 1000 1100 1200 1300
1400 1400 1600 1700 1800 1900 2000

Thisis a“quick” display of the status of all APID in 100's. The following color code
applies:

Y ellow All APIDsin therange are inactive.

Green One or more APIDsin the range are active and no errors have
been detected.

Red One or more APIDs in the range are active and one or more have
experienced sequence errors

All APIDs start out as inactive. When a Packet is detected in the data stream, the
corresponding box turns green or red, depending on quality of data. The user can click on
any box and see the status of the APID indicated in that range. To do so, click on the
Status option of the drop-down menu that appears. A Packet Status window will appear.

E%";Facketchessm #0 Configuration
Configure |00 200 ann 400 a00 B00
Status
o oo 400 1000 1100 1200 1300
1400 1400 1600 1700 1800 1900 2000
Close
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Packet Processor-5.2.2 Packet Status Window
HPkthcessur #0 Packetz 800-899 Status M= E3

PlT#  #of Pkis

Lennth Seq. Error 32 Bitwalue  Time Interval

313 2400 163 ] 0 a0 i
214 2400 75 0 0 100 |7
220 300 233 0 0 481 |
821 300 239 0 0 511 |
522 300 159 0 0 531 |
823 150 167 ] 0 1102
874 151 147 0 0 1152 [
525 151 245 0 0 1122 |2
826 151 743 0 0 1102 [
827 151 243 0 0 1072 |2
323 140 227 ] 0 1091
3249 ar 133 ] 0 4416 [
330 ar 2148 ] 0 4436 |_|
231 a7 209 ] 1] 4456 | *
a1 [l a1 [l 2l ] &l [ 12l [w]

[ Reset Feset | | Reset | [ Reset | |_Reset |

Fest All

| Zlose

This window shows the status of each active APID.

Status Column Title

Description

PKT#

The Packet APID

# of Pkts The number of APIDs received within range

Length Packet length

Seq. Error Number of APID sequence number encountered for
packet

32 Bit Vaue Shows packet offset value

Time Interval Time in msec between packets

Packet Processor-5.2.3 Configure

This option allows the user to re-configure the Packet Processor module during run-time.
Neither the module nor the project needs to be stopped in order do the reconfiguration.
Clicking on the Configure option causes a Packet Configuration Window to appear.
During run time each APID button in this window has an additional option — Configure.
Selecting the Configure option results in a Select APID screen like the one shown in

Section “Packet Processor 5.1.3.”
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Scenario Module

Scenario-1.0 Overview

The Scenario module reads directives from specified scenario files line by line and passes
them to down-linked modules for processing. The user interface allows the operator to
control and monitor the execution of up to five scenarios at atime. The scenario module
may aso receive scenario file names from a downlinked module. In addition, any
scenario file being processed may start the execution of other scenario files.

Scenario-2.0 Inputs

Scenario-2.1 Server/Properties/Property.txt

The Scenario module does not currently use any settings from the Property.txt file. All
scenarios are run concurrently.

Scenario-2.2 Module Triggered Scenarios

The Scenario module does not technicaly have any input channels. Its four output
channels are actually bi-directional, providing the downlinked module(s) a way to pass
names of scenario files to be executed. Processing specific to the downlinked module
may trigger the passing of scenario file names to the scenario module for immediate
execution.

Scenario-2.3 Scenario File I nput

Much of the input to this module is via scenario files, which are read during run-time.
There are no naming conventions for scenario files. Scenario files are expected to be in
the default scenario directory, which is below the server executable directory, unless afull
pathname is specified. Full pathnames contain a drive letter and colon or start with a
slash character. Relative pathnames are assumed to start from the scenario directory.

Scenario-2.3.1 Scenario File Contents

The format of scenario files is straightforward. Each line is limited to 260 characters of
ASCII text. Each line contains one of the items defined in the following table. Tab
characters and blanks may be used to indent scenario lines for readability. Although
Scenario module-specific keywords are shown below in uppercase, they are not case
sensitive. The keywords shown in upper case are reserved for the Scenario module.
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Scenario Script Line

Description

comment

A semicolon defines acomment. A comment may be on a
separate line or added to the end of any directiveline. All
characters on aline after the semicolon are ignored.

blank line

A line containing only blank or tab charactersistreated as a
comment line.

S EEP milliseconds

The scenario module pauses execution of the file for the
number of milliseconds specified. When milliseconds are
specified as-1, the directiveisa SLEEP forever. A SLEEP
forever requires operator intervention in order to continue
the scenario’s execution. To cancel a SLEEP forever or any
SLEEP period in a GUI controlled scenario, click the Pause
button and then the Resume button. For non-GUI controlled
scenarios, the SLEEP forever instruction is ignored.

START SCENARIO name

The scenario module starts execution of a nested scenario
file. If afull pathisnot provided for the file name, the same
directory as the executing scenario file is used.

STOP SCENARIO name

The scenario module stops execution of any scripts with the
specified file name. If afull path is not provided for thefile
name, any scripts with that file name from any directory are
stopped.

directive

Any line that is not acomment or processed by the scenario
module is assumed to be adirective for the linked module.
The receiving module performs any validation done on this
line. Theformat for adirectiveisthe same asif the operator
had entered it in the project directive entry line.

IF (expression)

Specifies the conditional expression that must be truein
order for the directives between this line and the next ELSE
IF, ELSE or ENDIF statement to be executed.

EL SEIF (expression)
ELSE IF (expression)

Specifies a conditional expression that must be true in order
for the directives between this line and the next EL SE,
ELSE IF or ENDIF statement to be executed.

ELSE Specifies the beginning of the directives to be executed

when the preceding IF or ELSE IF expression isfalse.
ENDIF Specifies the end of any optional EL SE clauses and the end
END IF of the current IF statement.

WHILE (expression)

Specifies the conditional expression that must be truein
order for the directives between this line and the
ENDWHILE statement to be executed. One of the
directives within the loop body should be a SLEEP
directive.

ENDWHILE
END WHILE

Specifies the end of the current WHILE loop.
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Scenario-2.3.1.1 Specifying Modules to Receive Scenario Directives

A scenario file may contain directives for more than one module. Any executable line
within a scenario file may start with an optional module number field with the format:

#x <directive line text>

where x is a number from 1 to 4. A directive labeled with #2 is sent to the module(s)
connected to Scenario output channel 2. Subsequent directives are also sent to channel 2
until the end of the scenario file or another channel is specified. When present, the
module number must be followed by a blank character and there must be a directive on
the same line. At the beginning of each scenario's execution, the module number is
initialized to 1. In the absence of any module numbers, directives are sent to the
module(s) linked to the Scenario modul€e's output channel 1.

Note that specifying a module number in the middle of a WHILE loop can result in
unintended consequences. On subsequent iterations of the loop all directives prior to the
module specification number will be sent to that module. That may not be the intended
behavior.

Scenario-2.3.1.2 Specifying Conditional Expressions

The conditional expression must be specified on a single line of up to 260 characters
(including the return key). The conditional expression must be entered on the same line
as the keywords IF and WHILE.

The special characters used to describe conditional expressions for IF and WHILE
statements are parentheses, binary math operators (+, -, *, /, %), binary logical operators
(<, <=, ==, >=, >, 1=, &&, |)), unary operators (!, -) and trigonometric operators (rsin,
rcos, rtan, rasin, racos, ratan, sin, cos, tan, asin, acos, atan, dtor, rtod, sgrt, In, exp).
Additional operators (such as XOR and NAND) may be used in set directives but not in
conditional expression clauses.

At least one set of parentheses must be used to enclose a conditional expression.
Additional sets are recommended for proper evaluation of complex algorithms. Proper
matching of parentheses is very important. If any parentheses are missing, a warning
event message will be generated and the conditional expression will be evaluated as false.

Scenario-2.3.1.3 Simple Scenario Example

The following 4 lines are a simple example of a scenario file. Thefirst lineisacomment.
The second line is a directive to the Scenario module to pause for one second. The third
line is a directive to the linked module to change the value of the container item named
“TransmitMode” to one. The fourth line starts execution of a nested scenario file named
OtherScenario.txt.
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:This is a colmment line in a scenario file
SLEEP 1000 ; Sleep for one second
set Transm t Mbde 1

Start scenario D:/Scenario/ & herScenari o. t xt

Scenario-2.3.1.4 |F Scenario Example

if ((menonicO0 + rsin(menonicl)) > mMmenonic2)
set menoni c4 321
else if (!mmenonic3)
set mmenoni ¢c5 20
set menoni c6 += 100
el se
set menoni c7 512
endi f

Scenario-2.3.1.5 While Scenario Example

The following is an example of a scenario file using a while statement. A sleep delay
within the loop is recommended to prevent CPU-intensive wait loops from depleting
system resources. If no sleep statement is included, the Scenario module will delay one
second each time through the loop.

while ((menonicO0 < 5)&& (mMmenoni c2 > sqrt(menonic3)))

set mmenoni c2 -= sgrt(mMenoni c3)
set mmenonic0 += 1
Sl eep 1000

endwhi | e

Scenario-3.0 Outputs

The Scenario module has 4 output channels. Each output channel may be linked to an
input channel of the module(s) to receive the directives.

Channdl Description
1-4 Scenario modul e sends the directives to the linked module.

Scenario-4.0 Container ltems

The Scenario module accepts operator directives and is capable of receiving directives
from other SIMSS modules. Use the Set and Get directives to access these items.
Although container variable names in the following sections contain upper and lower
case, directive lines are not case-sensitive.

Scenario-4.1 Scenario Script Identification Numbers

Every script executed by the scenario module is assigned an ID number. The GUI
controlled scripts use their slot number as their ID number. Generated threads are
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assigned a one-up number between six and 65535. After 65535 is reached, the ID
number wraps around to the first free number greater than five. When applicable, event
messages generated by the Scenario module include the Scenario ID number and the
current scenario script file line number.

Scenario-4.2 Request Script Information (ScriptStatus)

Each time the ScriptStatus variable is set, a summary of all of the currently accessible
scenario threads is written to afile in the default scenario directory. The name of the file
IS “ Scenario#<modul e>ScriptStatus<value>.txt” where the <module> field is replaced by
the module number and <value> is replaced by the ScriptStatus variable’s value. To get
multiple status files, vary the value when issuing the ScriptStatus directive. The status
file includes atime stamp and information about each script by ID number.

Scenario-4.3 Terminate Scenarios (KillThread)

The KillThread variable may be used to kill one or all of the scenario scripts at a time.
To stop al threads, set the killthread variable to zero. To stop an individual script, set the
killthread to that scenario script’sID.

Scenario-4.4 Debugging Aids

The following flags may be used to assist in debugging scenario scripts. While all
messages generated when these flags are enabled will be written to the Event log file,
display of Information, Scenario and Debug Event messages must be enabled before the
messages generated by these flags may be viewed in the Event window. See section
SIMSS-5.2.1.5, Event Message Filtering, for instructions on enabling display of Event

MEssages.

When either of these flags are enabled, the Scenario module adds delays to the script
processing so that the Event messages generated may be more easily seen, and so that the
Event queue is not flooded with messages.

Scenario-4.4.1 Request Echoing of Directive Lines (EchoT hread)

The EchoThread variable controls the listing of lines executed from scenarios to the event
message window. To request echoing for a scenario, set this variable to the scenario’s ID
number. If the debug flag for this scenario is also set, these event messages are the
information color (white). If thisflagis set by itself, the event messages are the scenario
color (dark gray). To disable echoing for al threads, set this variable to zero.

Scenario-4.4.2 Request Additional Debug M essages (DebugT hread)

The DebugThread variable controls the generation of additional debug event messages
while executing scripts. To enable this flag for a scenario, set it to the scenario’s ID
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number. These event messages have the debug color (light gray). Setting this variable to
zero disables the additional debug messages for all threads.

Scenario-4.5 Default Scenario Directory (ScenarioPath)

The ScenarioPath string variable specifies a default path for scenario scripts. When GUI
requests to start scenarios do not include a full pathname, this directory is used to
complete the name. This variable also specifies where files created by the ScriptStatus
variable are stored. This field MUST end with a dlash character. Quotes are not used in
setting this field. This variable isinitially set to the scenario directory below the server
executable directory.

Scenario-5.0 Displays

To access displays for amodule, click in the center of the module in the project window.
The following module pop-up menu will appear. There are no configuration screens for
the Scenario module. The Run-time option is available only when the project is running.
The “Remove’ option can be used during project design to remove the module. The
“About” option isfor the display of generic module information.

M odule Pop-Up Menu ltem Description

Configure Access the Configuration menu for this module
Run-time Access the Run-time menu for this module
Remove Remove the module from the project

About Display generic module information

Scenario-5.1 Configure

There are no configuration displays for this module.

Scenario-5.2 Run-time

Click on the module pop-up menu “Run-time” option to request the Run-time menu.

Run-timeMenu Item | Description
Control Request Scenario Control Display

Scenario-5.2.1 Scenario Control Display

Select “Control” from the Run-time menu to show the Scenario Control Display. Up to
five scenario files may be controlled and monitored with this display. The fields
associated with each file are described in the following table. Click the Close button to
dismiss the display.
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Field Description

Filename Enter the full or relative pathname for the scenario filein thisfield.

File browser o= Click on this button to the right of the filename field to invoke file
browsing to select afile.

Start/Stop Button This button's title changes to Start or Stop as appropriate. To start
processing an entered file, click its Start button. To stop an
executing file, click its Stop button.

Pause/Resume This button's title changes to Pause or Resume as appropriate. To

Button temporarily stop the processing of a scenario file, click its Pause
button. To resume afile after pausing, click its Resume button.

Line No. Thisfield shows the line position within thefile.

Cur. Line This field shows the text of the most recently executed line.

Status Thisfield shows “Running”, “Paused”, or “Finished”.
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E'-;_,% Scenario #0 Control [_ [] |
Scenario 1

Filename: | ]

Line Ma.: Status:

Cur. Line:

Scenario 2

Filename: | ]

Line Mo.: Status:
Cur. Line:

Scenario 3

Filename: | ]

Line Mo.: Status:

Zur. Line:

Scenario 4

Filename: | ]

Line Mo.: Status:

zur. Line:

Scenario

Filename: | ]

Line Mo.: Status:

Cur. Line:

Close

Scenario-5.2.2 Scenario File Browser

When any of the file browser buttons is selected from the Scenario Control Display, afile
selection display similar to the next screen will be displayed. The current search directory
will be shown in the “Look in:” field. Double click on the appropriate folder icons to
navigate to the desired directory. Double click on a named folder to display its contents.
Click to select a scenario file name. The file name should then appear in the File name
field. Use the Select button to transfer the selected file name to the control display and
dismiss the file selection window. Use the Cancel button to dismiss the display without
selecting afile.
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[ Select
Look in: ] Start Stop Scen - | |G| &% 3] |EB RS

[y CcallCondTestUnsByte b -
|j| Call_Sleep_25_seconds |
|j| Call_Sleep_5_seconds .t
D Call_Sleep_a_long_time
|j| Call_Sleep_farever.txd B
[y CondTestUnsByte b )
|j| Sleep_Twentyfive_seconds b
[ Sleen a lnno time b

1]

File name: |Ca|l_8|eep_fnreuer.t:€t Select

Files of type: All Files (*.*) - Cancel

Scenario-5.3 About

Selecting the “About” option from the Scenario module pop-up menu produces a display
that lists generic module information.

Scenario-6.0 Special Operating Instructions

Scenario-6.1 Addition of Delaysto Scenario Files

Because of the fast processing of scenario files (e.g. 300 directives or more per second),
the GUI Event Message window may become jammed by the volume of event messages
produced in a very short time. Consequently, other displays may also be “hung up” by
this undesirable effect. To prevent undesirable behavior it is recommended that delays be
built into the scenario files so that no more than 20 directives are executed each second.
If scenario event messages are being filtered from display in the event window, up to 50
directives may be executed each second.

; Sanple scenario file with sleep directives
Set MOD_SS DRNADSTEP 1

SET CEF_NR ETRQ 1 2

SLEEP 1000 ; Sl eep one second

SET AS2_TS DETECTOR 3

SET AMR_NR_MMASPEED 65

SET AMR_SS BI TPKT1 1

SET AMR_SS BI TPKT4 1

SLEEP 5000 ; Sleep five seconds

SET EPS_SS MAI NBUSVR OXFF
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Serial Input Module

Seriallnput-1.0 Overview

The Seria Input module provides the capability to receive seria datathrough a port on an
ICS seria card in the host computer and to pass the data received to other modules.

Seriallnput-2.0 Input

The Seria Input module does not have any input channels.

Seriall nput-3.0 Output

Channdl Description
1 Data received from the seria port is passed on this channel

Seriallnput-4.0 Container Items

The Serial Input modul€e's container items are not accessible via operator directives, so
they are not listed here.

Seriallnput-5.0 Displays

To access displays, click in the center of the module in the project window. The module
pop-up menu will appear. The “Configure’” and "Remove" options are only available
during project design. The “Run-time” option is only available when the project is
running.

Module Pop-up Menu Item | Description

Configure Access the modul€’ s configuration window
Run-time Access the modul€ s run-time menu
Remove Remove the modul e from the project
About Display generic module information

Seriall nput-5.1 Configuration

Select the “Configure” item from the module pop-up menu to access the configuration
window for the Serial Input module.
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[d1CS Serial Input #0 Configuration M=l E3
Mode | NRZ-L - DDaEaSélnentatmn

Data Format ® MSB

) True Channel

0 Inwerted Y

® Auto Polarity Check | (o B

Sy Input Type

Sync pattern: |eh90 1 PDP

Sync size: [16] bits
FIFD zize: |256  |lytes
Murm. FIFO: [32]

Command Infarmmation
[v| Tail sequence Tail length:[5 | bytes
Tail pattern: [CaCACSCECACACETY |

Wax Cmd Block: 256 | bytes Cmd Size:[32 | bytes
SubFrame

i Sim

Apply | Close
HIES Sernial Input #0 Configuration M=l E3

Diata Crientation

Mode | MRZ-L -

) LSB
Diata Forrmat ) WSH
i1 True Channel
) Inverted -
) Auta Polarity Check B
Syne Input Type
Sync pattern: |eh90 w PDP

Sync size: [16] bits
Frame size: |256  |lytes
Murm. FIFO: [32]

Command Infarmmation

i Sim

SubFrame
mMaximum Yalue: |
Minirurn Yalue: |0

Size (hits): |8 | Starting Location (hits): |64
Appaly | Close
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Type field is set to Sim, the
Command Information section is
enabled for entry and the SubFrame
section is disabled.
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Type, the “ SubFrame” options will be
enabled, “Command Information”

will be disabled, and “Frame Size’
replaces “FIFO Size” within the Sync
section of the display.
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Parameter Description

Mode Select the Pulse Code Modulation (PCM) decoding method of the input
stream from NRZ-L, NRZ-M, or NRZ-S

Data Select “LSB” if the data stream is received with the least significant bit

Orientation first. Select “MSB” if the data stream is received with the most
significant bit first.

Data Format Select “True’ if the polarity of the data stream is normal.

Select “Inverted” if the polarity of the data stream isinverted.
Select “ Auto Polarity Check (APC)” if the polarity is unknown.

Channel Select “Channel A” or “Channel B” for the operation. “Channel A”
refersto thefirst ICS board installed in the system, while “Channel B”
refers to the second one.

Sync Pattern Enter the synchronization pattern in hexadecimal format for the serial
I/O card to receive data (maximum 8 digits).

Sync Size Enter the size of the synchronization pattern in bits (maximum 32 bits)

Frame Size Enter number of bytes per frame to be received (maximum 4096 bytes).

FIFO Sizeor Enter the FIFO’ s size (maximum 4096) in “SIM” mode.

Frame Size Enter the data frame size (maximum 4096 bytes) in “PDP’ mode

Num. FIFO Enter number of FIFO to receive data (maximum 99)

Input Type Select “PDP” if theinput stream is telemetry.

Select “SIM” if the input stream is command.

Tail Sequence | If the command bit stream has atail sequence, check this box.

Tail Length Enter the command tail sequence size in bytes (maximum 8 bytes)

Tall Pattern Enter the command tail sequence pattern in hexadecimal digits
(maximum 16 digits).

Max Cmd Size | Enter the maximum command size expected in bytes (maximum 4096
bytes)

Cmd Size Enter command size in bytes (1 to Max Cmd Size). Serial Input module
will separately pass to next module sync patterns, bytes of command
data (specified by “Cmd Size”), and post-amble. If Cmd Size equals
Max Cmd Size, Seria Input module will passto next module sync
patterns, command(s) data, and post-amble in one packet.

Maximum Enter telemetry subframe’s maximum value.

Vaue

Minimum Enter telemetry subframe’s minimum value.

Vaue

Size Enter telemetry subframe size in bits (maximum 16 bits)

Starting Enter the starting location for the telemetry subframe in bits (greater than

Location 32)

Click Apply button to configure any changes. Click Close button to dismiss the display.
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Seriall nput-5.2 Run-time

Click the module pop-up menu “Run-time” option to access the Run-time menu with the

following choices.

Run-time Menu ltem

Description

Display Status Show the Status window of the Serial Input module
Display Dump Show the Dump formats available

Resume Restart the module

Pause Stop the module

Seriallnput-5.2.1 Display Status

[ 1C5 Serial Input #0 Status [_ O] =]
Frame Count: 0 Reset
Frame Drops: O Feset
SubFrarme Count 0 Reset __Resetall |
SubFrame Drops: 0 Reset
Settings
Data Mode: MEZ-L
Data Format.  APC
Qrientation: mMsB
Channel: A
Sirm Type: Sk
Svnc Pattern:  eh90
Svnc Size: 16 thits)
FIFD size: 2496 (bhytes)
Murm FIFO: 32
Tail Length: &
Tail Pattern: CACACACAECACACATH
Tail Sequence Enahled:  Enabled
Max Comimand Blk: 256 (bytes)
Command Size: 32 (bytes)
Search Mode Sub Frame
SEARCH

Close

Seriallnput-5.2.2 Display Dump

This display shows the
number of frames and
sub-frames that have
been received and
dropped. It also shows
the current configuration
settings. Please refer
back to thetablein
section Seriallnput-5.1
for descriptions of the
settings.

Search Mode and Sub
Frame status fields are
only applicable when
receiving telemetry data.

Click any Reset button to
change its associated
counter to zero.

Click the Close button to
dismiss the display.

Select the “Display Dump” option to view the available dump options. Currently thereis
only one format available. When this option is selected the data received from the serial

I/O port is displayed.

126



System User’ s Guide for MPSAura Release 3.7

s Serial Input #0 Dump Cumrent Configuration M= E |

ooaao oooo
nol4d oooo
n0zg oooo
003c oooo
nos0 oooo
nogd oooo
0077s oooo

nosc oooo
00an oooo
0ob4 oooo
00ca oooo
00dc oooo
noc£o oooo

oooo 0ooo 0000 o000 0000 0000 0000 o000 o000
Qoo 0000 0000 0000 Q000 0000 0000 Q000 0000
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
oooo 0ooo 0000 o000 0000 0000 0000 o000 o000
Qoo 0000 0000 0000 Q000 0000 0000 Q000 0000
Qoo 0000 0000 0000 Q000 0000 0000 Q000 0000
Qooo 0aoo o000 0000 00Q0 godo aooo

Pause Close

Addr Mode: @ Hex () Dec

Data Mode: @) Hex 0 Oct

Button Description

Addr Mode Select “Hex” to display the memory address in hexadecimal format
Select “Dec” to display the memory address in decimal format

DataMode Select “Hex” to display datain hexadecimal format
Select “Oct” to display datain octal format

Pause Pause updating the data contained in the window. The button name
changes to Cont.

Cont Continue updating a previously paused display. The button name
changes to Pause.

Close Close the window

Seriallnput-5.2.3 Resume

After an individual module's execution has been paused, select “Resume” from the Run-
time menu to restart the module. The color around the modul€e' s border will change from
red (indicates stopped state) to green (indicates run state).

Seriall nput-5.2.4 Pause

Select the “Pause” option from the Run-time menu to temporarily stop the Serial Input
modul€e's processing. The color around the module's border will change from green
(indicates run state) to red (indicates stopped state). The Seria Input module can be re-
configured by selecting the “Configure” option of the module pop-up menu. To return to
run mode, select the “Resume” option.
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Seriall nput-5.3 Remove

Select this option to remove the Serial Input module from the project.

Seriall nput-5.4 About

Selecting the “About” option from the module pop-up menu produces a display that lists
the number of input channels, number of output channels, whether directives are allowed,
names of authors and the modul€’ s version number.

Seriall nput-6.0 Special Operating Instructions

Seriallnput-6.1 “Max Cmd Block” and “Cmd Size” Configuration

In “Sim” mode, the Seria Input module has two different ways to pass received
command data to next module, depending on how “Max Cmd Block” and “Cmd Size” are
configured. “Max Cmd Block” is the maximum size of a block of command data
including the sync patterns and tail sequence. “Cmd Size” is the size of each command
within ablock of command data. A block of command has from one to many commands.

1. If a block of command data has multiple commands and user wants individual
command to be passed to next module whenever it is fully received, then the “Cmd Size”
should be set to exactly the size of one command. In this case, Seria Input module will
pass sync patterns, first command, second command, third command... and finally tail
sequence to next module in separate packets.

2. If user wants the whole block of command data from sync patterns to tail sequence to
be passed to next module in one packet (no matter how many commands included within
the block), then the “Cmd Size” must be equal to the “Max Cmd Block”. In this case,
Serial Input module will pass to next module the whole block of data from sync patterns
to tail sequence or to “Max Cmd Block” bytes, whichever comesfirst.
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Serial Output Module

SerialOutput-1.0 Overview
The Serial Output module provides the capability to transmit serial data through ports on

an ICS seria card in the host computer.

SerialOutput-2.0 I nput

Channdl Description
1 Receive data from upper module through this channel

SerialOutput-3.0 Output

Channdl Description
1 Pass transmitted data to next module through this channel

SerialOutput-4.0 Container Items

The Serial Output module’s container items allow for changing the output frequency
while the project is running. It is suggested that data transmission be halted prior to
changing the output frequency to prevent loss of data.

Name Type | Description

Serial Frequency Fixed | Clock frequency in hertz at which the data
will be transmitted.

Serial ZZChannel Fixed | Set to re-enable output after changing the

transmit frequency. The argument is zero for
channel A and onefor channel B. NOTE:
This does not re-enable output from the
upstream module.

SerialOutput-5.0 Displays

To access displays, click in the center of the module in the project window. The module
pop-up menu will appear. The “Configure’” and "Remove" options are only available
during project design mode. The “Run-time” option is only available when the project is
running.

Module Pop-up Menu Item | Description

Configure Access the Serial Output configuration window
Run-time Access to modul€’ s Run-time menu

Remove Remove the module from the project

About Display generic module information
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SerialOutput-5.1 Configuration

Select the “Configure” item of the module pop-up menu to access the configuration
window of the Serial Output module.

E!Eelial Output #0 Configuration

Mode | NRZ-L ~| Clock
Type
Drata Qrientation i Internal Freguency:
(1 L5H ) External 1000 |
® MSH
Channel Drata Format
A () True
i1 B 3 Imverted
Drata Encoding
[ CRC-16

] Reed-Saoloman

] Randormization

(] Convolution

] Pseudo-random Maoise

vl IP-to-Serial Mode
Frame size: [256 | bytes Murm FIFD: [10]

Close
Parameter Description
Mode Select the PCM encoding method of the data stream from
NRZ-L, NRZ-M, NRZ-S, BIO-L, BIO-M, or BIO-S.
Clock Type In thisversion, only the internal clock is used.

Clock Frequency | Enter the frequency in Hz to transmit data out.

DataOrientation | Select “LSB” if the data stream is transmitted with the least
significant bit first. Select “MSB” if the data stream is transmitted
with the most significant bit first

Channel Select “Channel A” or “Channel B” for the operation. “Channel A”
refersto thefirst ICS board installed in the system while “Channel
B” refersto the second one.

Data Format Select “True” if the polarity of the data stream is normal.
Select “Inverted” if the polarity of the data stream isinverted.

Data Encoding Click the appropriate boxes to enable “CRC-16", *“ Reed-Solomon”,
“Randomization”, “ Convolution” and “ Pseudo-random Noise”

encoding.

Interleave If “Reed-Solomon” encoding is enabled, enter the length in bytes
for interleave.

Virtual Fill If “Reed-Solomon” encoding is enabled, enter number of bytes for
virtual fill.

130



System User’ s Guide for MPSAura Release 3.7

IP-to-Serial Mode | Check this option if the Serial Output module is configured to
receive data from an Input IP module.

Frame Size Enter total number of bytes per frame to be transmitted (maximum
4096 bytes)
Num. FIFO Enter number of FIFO to contain transmitting data (maximum 99)

Click on Apply button to configure any changes. Click on Close to dismiss the display.

SerialOutput-5.2 Run-time

Click on the module pop-up menu “Run-time” option to request the Run-time menu.

Run-time Menu ltem Description

Display Status Show the status window of the module

Display Dump Menu Show options for displaying data within aframe
Resume Restart the module

Pause Stop the module

SerialOutput-5.2.1 Display Status

B2ICS Serial Output #0 Status =] This display shows the current frame counter,
number of FIFO used, and the currently

Frame count: [ Reset configured settings. Please refer to the table
Num Buff Used: 0 | in section Serial Output-5.1 for descriptions of
Settings the settings.

Data Mode: RREZ-L

Data Orientation: K38 Click Reset to clear the frame counter to

Channel: A
Clock Type: Internal Z€ro.
Clock Frequency: 1000
Lhit il Vile Click Closeto close the window.
Frame Size: 256
Num Buff: 10 . ) ]
Note: if the Serial Output moduleis
_ configured to receive data from an Input IP
G3E Dl module, the “Num FIFO Used” value varies
Reed-Solomon:  Disabled “ " .
Randomization: Disabled from O to “Num FIFO” value, defending on
Convolution:  Disabled the difference of data rate between Input IP
Psuedo-random Noise:  Disabled module and Serial Output module. In any
[P mesfaEll e Dissble other configuration the “Num FIFO Used” is

aways at “Num FIFO” value.

Close

SerialOutput-5.2.2 Display Dump

Select the “ Display Dump” option to view the available dump formats. Currently thereis
only one format available. When this option is selected, the output data buffer is
displayed. Thisdisplay has the following standard dump buttons.
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Buttons Description

Addr Mode | Select “Hex” to display the addresses in hexadecimal format
Select “Dec” to display the addresses in decimal format

DataMode | Select “Hex” option to display datain hexadecimal format
Select “Oct” option to display datain octal format

Pause Freeze the data window contents. The Pause button is renamed Cont.

Cont Resume updating the data window contents. The Cont button is renamed
Pause.

Close Close the window

s Serial Output #3 Dump Current Configuration M= E |

ooaao oooo gooo oo0d Qo000 gooo o000 0000 0000 0000 o000
nol4d Qo000 0000 0000 Q000 Q000 0000 Q000 0000 0000 o000
n0zg 0000 goao 000d aood good 0ood 0000 000 0odo o000
003c 0000 goao 000d aood good 0ood 0000 000 0odo o000
nos0 0000 goao 000d aood good 0ood 0000 000 0odo o000
nos4 0000 goao 000d aood good 0ood 0000 000 0odo o000
no77s 0000 goao 000d aood good 0ood 0000 000 0odo o000
n0Sc 0000 goao 000d aood good 0ood 0000 000 0odo o000
O0ad oooo gooo oo0d Qo000 gooo o000 0000 0000 0000 o000
0ob4 Qo000 0000 0000 Q000 Q000 0000 Q000 0000 0000 o000
00cE 0000 goao 000d aood good 0ood 0000 000 0odo o000
00dc 0000 goao 000d aood good 0ood 0000 000 0odo o000
noc£o 0o0o0 goao 000 Qooo gaod oood o000 o0ao

Addr Mode: @ Hex () Dec

Pause Close

Data Mode: @) Hex 0 Oct

SerialOutput-5.2.3 Resume

After an individual module has been stopped, select “Resume” from the Run-time menu
to restart the module. The modul€e’ s border will change from red (indicates stopped state)
to green (indicating it has entered the run state).

SerialOutput-5.2.4 Pause

Select “Pause” from the Run-time menu to temporarily stop the Serial Output module’s
processing. The module's border will change from green (indicates run state) to red
(indicates stopped state). While Paused, the Serial Output module can be re-configured
by selecting the “Configure” option of the module pop-up menu. To return to run mode,
select “Resume” from the Run-time menu.

SerialOutput-5.3 Remove

Select this option to remove the Serial Output module from the project.
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SerialOutput-5.4 About

Selecting the “About” option from the module pop-up menu produces a display that lists
the number of input channels, number of output channels, whether directives are alowed
and the modul€ s version number.

SerialOutput-6.0 Special Operating Instructions

SerialOutput-6.1 Operation with Input IP Module

When the Serial Output module is configured to receive data from an Input IP module,
the “1P-to-Serial Mode” option should be checked. When the project is running, bring up
the Status window of the Serial Output module to monitor the “Num FIFO Used”, and
look at the event messages to know the input data rate of IP data. By looking at “Num
FIFO Used’, buffer under flow or buffer over flow can be detected. It is necessary to set
the data rate of Serial Output module about the same as the data rate of the IP data. See
“Setting Frequency on the Fly” in this section for the instructions on how to set a new
frequency during run-time, or manually stop the Serial Output module to set a new
frequency and re-start it again.

SerialOutput-6.2 Setting Frequency on the Fly

4 SIMSS Client 5.0 [5/24/01 3:23:32 PM] M=l k3
File Edit Project Help

| EProjecto i E
System Module Run
TDMGen#1 | — | Serial Outpu.
| b
== Project loaded
|Serial Output# 0 ¥ | |Set SerialFrequency 300000 -

The directive window of the project GUI can be used to change the seria output
frequency during run-time. Follow the steps given below.
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. Click on the drop-down menu on the bottom left of the directive window to select
the Serial Output module for which to change the frequency value

. Inthedirective input field, type “ Set Serial Frequency ” + integer value in Hz, then
press the <Enter> key. For example, to set the new frequency to 300000 Hz:

Set Seria Frequency 300000 + <Enter>

. Type“Set SerialZZChannel ” + current channel valueininteger (A =0, B = 1),
and then press the <Enter> key. For example, if the current channel is channel B:

Set SerialZZChanndl 1 + <Enter>

. Check that the serial output channel is operating at the new frequency.
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AVTEC Serial Input Module

AvtecSeriall nput-1.0 Overview
The Avtec seria Input module provides the capability to receive seria data through a port

on an Avtec serial card in the host computer and to pass the data received to other
modules.

AvtecSeriall nput-2.0 I nput

The AvtecSerial Input module does not have any input channels.

AvtecSeriall nput-3.0 Output

Channdl Description
1 Data received from the seria port is passed on this channel

AvtecSeriall nput-4.0 Container Items

The AvtecSeriallnput modul€' s container items are not accessible via operator directives,
so they are not listed here.

AvtecSeriall nput-5.0 Displays

To access displays for this module, click in the center of the AvtecSerialInput module in
the project window. The following module pop-up menu choices will appear. The
“Configure” and "Remove" options are only available during project design. The “Run-
time” option is only available when the project is running.

Module Pop-up Menu Item | Description

Configure Access the Serial Input configuration window
Run-time Access the modul€ s run-time menu

Remove Remove the modul e from the project

About Display generic module information

AvtecSeriall nput-5.1 Configuration

Select the “Configure” item from the module pop-up menu to access the configuration
window of the Serial Input module.
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Egg";ﬁerial Input #0 Configuration

[wl Carrelation Polarity
Irpt Cocle HRZ-L w7 APE
Clock Source | RS422 w v
Channel Clock Diata
(w1 ()2 (® True (® True
Diata Qrientation 0 I 0 I
® M5B ) LSh
Svnc Format
Position Frame Length |256
® First Fattern [1acffct d
Mask | |
( Last Size (hit) [32]
Subframe

L] Subframe Chack

Apply Close
Par ameter Description

Code Select the Pulse Code Modulation (PCM) decoding method of the
input stream from NRZ-L, NRZ-M, or NRZ-S (BiO_L, Bi0O_M, and
Bi0 _Sareavailablein only output mode).

Data Select LSB if the data stream is received with the |east significant bit

Orientation first. Select MSB if the data stream is received with the most
significant bit first.

Clock & data | Select Trueif the polarity of the data stream is normal.

Polarity Select Inverted if the polarity of the data stream is inverted.
Select Auto Polarity Check (APC) if the polarity is unknown.

Correlation If selected, performs frame sync. Check. Otherwise throughput

Channel Select channel 1 or channel 2 for the operation.

Sync Pattern | Enter the synchronization pattern in hexadecimal format for the serial
I/O card to receive data (maximum 8 digits).

Sync Size Enter the size of the synchronization pattern in bits (maximum 32
bits).

Frame Size Enter number of bytes per frame to be received (maximum 4096
bytes).

Subframe If checked, subframe search is performed.

check

Stop counter | Enter telemetry subframe's maximum value.

Start counter | Enter telemetry subframe's minimum value.
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Subframe size | Enter telemetry subframe size in bits (maximum 16 bits)
Starting Enter the starting location for the telemetry subframe in bits (greater
Location than 32)

Click Apply button to configure any changes. Click Close button to dismiss the display.

AvtecSeriall nput-5.2 Run-time

Click the module pop-up menu “Run-time” option to access the Run-time menu with the

following choices.

Run-time Menu ltem

Description

Display Status

Show the Status window of the Serial Input module

Display Dump Menu

Show options for displaying data within aframe

Resume

Restart the module

Pause

Stop the module

AvtecSeriall nput-5.2.1 Display Status

Eg,ihvtec Input #0 Status

Frame Caount: 0
Frame Drops: 0
SubFrame Count: 0
SubFrame Drops: 0

Settings

Correlation:
[nput Code:
Clock Source:
AP

Data Polarity:
Clock Polarity:
Diata Qrientation:
Sync Farmat:
Sync Pattern:
Sy Mash:

Svnc Size:
Frame Length:
Channel Active:
SubFrame:
SubFrame Start Location:
SubFrame Size:

Feset

Feset

Feset

IS I=] E3

ResetAll |

Feset

0]
HREZ-L
RS422
]

True
True
mSH
First
Tacficl1d
it

32 (hits)

1
OFF
0
0

SubFrame Start Counter 0O
SubFrame Stop Counter 7

Close

AvtecSeriall nput-5.2.2 Display Dump Menu

This display shows the
number of frames and sub-
frames that have been
received and dropped. It aso
shows the current
configuration settings. Please
refer back to thetable in
section AvtecSeriallnput-5.1
for descriptions of the
Settings.

Search Mode and Sub Frame
status fields are only
applicable when receiving
telemetry data.

Click any Reset button to
change its associated counter
to zero.

Click the Close button to
dismiss the display.

Select the “Display Dump” option to view the available dump options.
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Display Dump Menu Item Description

Display Buffer

The input data buffer is displayed as received.

AvtecSeriallnput-5.2.2.1 Display Buffer Current Configuration

When this option is selected the data received from the seria 1/0 port is displayed exactly

asitisreceived.

=3 Serial Input #0 Dump Current Configuration [ _ ] |

oooo oooo
nola oooo
0025 oooo
0035c oooo
oos0 oooo
no64 oooo

007yE oooo
n0Sc oooo
00an oooo
nob4d oooo
00cs oooo
0odc oooo
no£o oooo

qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
oooo 0ooo 0000 o000 0000 0000 0000 o000 o000
oooo 0ooo 0000 o000 0000 0000 0000 o000 o000
Qoo 0000 0000 0000 Q000 0000 0000 Q000 0000
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
qooo 0aoo 0000 o000 0000 0000 oood oood oooo
Qooo 0aoo o000 0000 00Q0 godo aooo

Addr Mode: @ Hex ) Dec

FPause Close
Data Mode: @ Hex 0 Ot
Button Description
Addr Mode Select Hex to display the memory address in hexadecimal format
Select Dec to display the memory address in decimal format
Data Mode Select Hex to display datain hexadecimal format
Select Oct to display datain octal format
Pause Pause updating the data contained in the window. The button name
changesto Cont.
Cont Continue updating a previously paused display. The button name
changes to Pause.
Close Close the window

AvtecSeriall nput-5.2.3 Resume

After an individual module has been stopped, select “Resume” from the Run-time menu
to restart the module. The color around the modul€’ s border will change from red-striped
(indicates stopped state) to green-striped (indicates run state).
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AvtecSeriall nput-5.2.4 Pause

Select the “Pause” option from the Run-time menu to temporarily stop the Serial Input
modul€e's processing. The color around the modul€’'s border will change from green-
striped (indicates run state) to red-striped (indicates stopped state). The Seria Input
module can be re-configured by selecting the “Configure” option of the module pop-up
menu. To return to run mode, select the “Resume” option.

AvtecSeriall nput-5.3 Remove

Select this option to remove the Serial Input module from the project.

AvtecSeriall nput-5.4 About

Selecting the “About” option from the module pop-up menu produces a display that lists
the number of input channels, number of output channels, whether directives are allowed,
names of authors and the modul€ s version number.

AvtecSeriall nput-6.0 Special Operating I nstructions

There are no specia operating instructions for this release.
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AVTEC Serial Output Module

AvtecSerialOutput-1.0 Overview

The AVTEC Serial Output module provides the capability to transmit serial data through
ports on an Avtec serial card in the host computer.

AvtecSerialOutput-2.0 I nput

Channdl Description
1 Datato be transmitted through the serial port.

AvtecSerialOutput-3.0 Output

Channdl Description
1 Data being transmitted through the seria port.

AvtecSerialOutput-4.0 Container Items

The modul€’'s container items are not accessible via operator directives, so they are not
listed here.

AvtecSerialOutput-5.0 Displays

To access the displays for this module, click in the center of the module in the project
window. The “Configure” and "Remove’ options are only available during project
design. The“Run-time” option is only available when the project is running.

Module Pop-up Menu Item | Description

Configure Access the Serial Output configuration window
Run-time Access to modul€’ s Run-time menu

Remove Remove the module from the project

About Display generic module information

AvtecSerialOutput-5.1 Configuration

Select the “Configure” item of the module pop-up menu to access the configuration
window of the Serial Output module.
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Eg,ihvtec Output #0 Configuration
Cutput Mode | Cont W Channel
Output Code  [NRZL  w | 1 (2
OIS Reference |7|nterna| - Crata Qrientation
Frame Length (yte) [256 ®nse () LSH
FPolarity Data Encoding
Clock Data CRC-1E
™ True ® True =
0 Irverted | |0 Inverted ||| [ Conwolution
. [_] Randomization
@) Fixed 7 variskle | | Reed-Saloman
Clock Source Intermal -
Frequency (HZ) W
Apply | Close
Parameter Description
Mode Cont, Burst, Toggle
Cont — put out continuous data stream
Burst — put out burst data
Toggle — put out toggle data with fill
Code Select the PCM encoding method of the data stream from
NRZ-L, NRZ-M, NRZ-S, BIO-L, BIO-M, or BIO-S.
Clock Type In thisversion, only the internal clock is used.
Clock Freguency | Enter the frequency in Hz to transmit data out.

Data Orientation

Select L SB if the data stream is transmitted with the |east
significant bit first. Select MSB if the data stream is transmitted
with the most significant bit first

Channel Select channel A or channel B for the operation

Fixed/Variable If fixed selected, output data with fixed clock. If variable selected,

clock Frequency changes to prevent underflow/overflow FIFO. The
variable selection is used for IP to seria conversion.

Data Format Select Trueif the polarity of the data stream is normal.

Select Inverted if the polarity of the data stream isinverted.

Data Encoding

Click the appropriate boxes to enable CRC, Reed-Solomon,
Randomization, Convolution or Pseudo-random Noise encoding.

Frame Length Enter the frame length in bytes before encoding (maximum 4096
bytes)
RS Length If Reed-Solomon encoding is enabled, enter the length in bytes of

RS data to be stored in the frame.
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Frame Size Enter total number of bytes per frame to be transmitted (maximum
4096 bytes)

Click on Apply button to configure any changes. Click on Close to dismiss the display.

AvtecSerialOutput-5.2 Run-time

Click on the module pop-up menu “Run-time” option to request the Run-time menu.

Run-time Menu ltem Description

Display Status Show the status window of the Serial Output module
Display Dump Menu Show options for displaying data within aframe
Resume Restart the module

Pause Stop the module

AvtecSerialOutput-5.2.1 Display Status

[ Serial Dutput #3 Status [_ ][O This display shows the current frame counter
and the currently configured settings. Please

F t 0 Reset . 4
:I:E Faun — refer to the table in section
eftinas . ) -
Diata Mode: NRZ-L Avt'ecSerlalOutput 5.1 for descriptions of the
Data Orientation:  MSB settings.
Channel: B
Clock Type:  Internal Click Reset to clear the frame counter to zero.

Clock Frequency: 16383

Data Farmat: True
Frama Size: 256 Click Close to close the window.

Frame Length: 256
RS Length: 32

CRC: Disabled

Reed-Solomen: Enabled
Randomization: Disabled
Convolution: Disabled
Psuedo-random koise: Disabled

Close

AvtecSerialOutput-5.2.2 Display Dump Menu
Select the “Display Dump” option to view the available dump formats.

Display Dump Menu Item Description

Display Buffer Current Configuration | The data buffer is displayed as configured.

AvtecSerial Output-5.2.2.1 Display Buffer Current Configuration

When this option is selected, the output data buffer is displayed as configured. This
display has the following standard dump buttons.
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Buttons Description

Addr Mode Select Hex to display the memory address in hexadecimal format
Select Dec to display the memory address in decimal format

Data Mode Select Hex to display datain hexadecimal format
Select Oct option to display datain octal format

Pause Freeze the data window contents. Pause button is renamed Cont.

Cont Resume updating the data window contents. Cont button is renamed
Pause.

Close Close the window

s Serial Output #3 Dump Current Configuration M= E |

ooaao oooo gooo oo0d Qo000 gooo o000 0000 0000 0000 o000
nol4d Qo000 0000 0000 Q000 Q000 0000 Q000 0000 0000 o000
n0zg 0000 goao 000d aood good 0ood 0000 000 0odo o000
003c 0000 goao 000d aood good 0ood 0000 000 0odo o000
nos0 0000 goao 000d aood good 0ood 0000 000 0odo o000
nos4 0000 goao 000d aood good 0ood 0000 000 0odo o000
no77s 0000 goao 000d aood good 0ood 0000 000 0odo o000
n0Sc 0000 goao 000d aood good 0ood 0000 000 0odo o000
O0ad oooo gooo oo0d Qo000 gooo o000 0000 0000 0000 o000
0ob4 Qo000 0000 0000 Q000 Q000 0000 Q000 0000 0000 o000
00cE 0000 goao 000d aood good 0ood 0000 000 0odo o000
00dc 0000 goao 000d aood good 0ood 0000 000 0odo o000
noc£o 0o0o0 goao 000 Qooo gaod oood o000 o0ao

Addr Mode: @ Hex () Dec

Pause Close

Data Mode: @) Hex 0 Oct

AvtecSerial Output-5.2.3 Resume

After an individual module has been stopped, select “Resume” from the Run-time menu
to restart the module. The color around the modul€’ s border will change from red-striped
(indicates stopped state) to green-striped (indicate run state).

AwvtecSerial Output-5.2.4 Pause

Select “Pause” from the Run-time menu to temporarily stop the Serial Output module’s
processing. The color around the module’s border will change from green-striped
(indicates run state) to red-striped (indicates stopped state). The Serial Output module
can be re-configured by selecting the “Configure” option of the module pop-up menu. To
return to run mode, select “Resume” from the Run-time menu.

AvtecSerialOutput-5.3 Remove

Select this option to remove the Serial Output module from the project.
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AvtecSerialOutput-5.4 About

Selecting the “About” option produces a display listing the number of input and output
channels, whether directives are allowed and the modul €' s version number.

AvtecSerialOutput-6.0 Special Operating Instructions

There are no special operating instructions for this release.
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Transmit File (TxFile) Module

TxFile-1.0 Overview

The Transmit File (TxFile) module reads in data from a file according to user-defined
parameters and sends the data out unformatted. It operates in either manual mode, where
data blocks are loaded and sent out one at a time under user control, or automatic mode,
where data blocks are loaded and sent out under user-defined parameters. TxFile can
transmit the data in IP transmission mode or in seria transmission mode. TxFile can
process a file in normal order or reversed order (the first byte of the file is read and sent
out as last byte, the last byte of the file is read and sent out as first byte). If the datafile
was created by the Log Module and has log headers, it is possible to retransmit the file
with the same relative timing between blocks.

TxFile-2.0 Inputs

The TxFile module does not technically have any input channels. It is not possible to
create an input link to this module. Its lone output channel is actually bi-directional,
providing the down-linked module an optional method for controlling the flow of output
data. This method is only used when the TxFile is connected to a module requesting
serial transmission of data.

TxFile-3.0 Outputs

Channdl Description
1 Dataread from file

TxFile-4.0 Container Items

This module accepts operator directives and is capable of receiving directives from a
Scenario module. Use the Set and Get directives to access items with a fixed, integer,
float, or string types. Use the SetBuffer and GetBuffer directives on buffer types.
Although names in the following tables contain upper and lower case, directive lines are
not case sensitive.

Name Type Description

TxFileName String | Pathname of file to send

TxFileStart Integer | The position of the first block begin to read
TxFileSize Fixed Size of filein bytes

TxFilePosition Integer | Current file pointer position

TxFileTransmitCount | Integer | Number of blocks transmitted

TxFileTransmitBuffer | Buffer | Most recent buffer loaded from file

TxFileBlockSize Integer | Size of block to load and then transmit

TxFileReversed Integer | Reversed order flag
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TxFileMode Integer | File Read Modes: (1) Offset (2) Log file
(playback alogged file with header)
(3) Sync (4) Length
Note: (3) & (4) not implemented yet
TxFileModeOffset Integer | Offset from the start position of previous block
TxFileLogTiming Integer | Uselog file timing instead of the interval
TxFileAuto Integer | Automatic or manual mode flag
TxFilelLoad Integer | Flag to load a block

TxFileFileLoopFlag Integer

Flag for number of times awhole file to be read and
sent out

TxFileLoopCount Integer | Number of times awhole file to be read and sent out.
Note: awhole file would be read and sent out
indefinite timesif the counter is set to be equal or less
than 0.

TxFileBlockFlag Integer | Flag for number of blocksto be read and sent out

TxFileReadCount Integer | Number of blocks to be read

TxFileSendCount Integer | Number of times each block to be sent out

TxFilelnterval Float Interval between two blocks being sent in
milliseconds

TxFileSend Integer | Flag to start transmission

TxFileContinueSend Integer | Flag to continuously transmit

TxFileStop Integer | Flag to stop transmission

TxFileTransmitMode | Integer

Output transmission mode (0=IP (default), 1=serid,
2=force IP mode)

TxFileSeria Status Integer

Serial transmission status (O=stopped automatically,
1=stopped by operator, 2=running, 3=waiting for
send key)

TxFile-5.0 Displays

To access the displays for this module, first click on the center of the module in the
project window. The following items will appear in a pop-up menu.

Module Pop-Up Menu ltem

Description

Configure Access the configuration menu for the module
Run-time Access the Run-time menu for the module
Remove Remove module from the project

About Display generic module information

TxFile-5.1 Configuration Displays

There are no configuration displays for this module. However, if during run-time TxFile
receives a reguest for more data signal from the down-linked module, the transmission
mode will be automatically reconfigured to serial and an event message will be generated

to inform the operator.
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TxFile-5.2 Run-time Displays

Run-time Menu ltem Description

Display Status Display TxFile module status

Display Transmit Buffer Display current block for transmission
Send From File Control TxFile module processing

TxFile-5.2.1 Status Display

The status display shows the current filename, the size of the file, current file pointer
position, and the total number of blocks transmitted.

[=3 Txfile #0 Status =] E3
File Mame: OsimssiExecutablesizenendebumisavelALL EXP dscfil.ndb
File Size: 149835 Current Position: 8100
Total Transmit. 479 |
ECQF count: 2 Reset All
Zlose
Status Display Field Description
File Name Pathname of the file being transmitted
File Size Size (in bytes) of the file being transmitted
Current Position Current byte position infile
Total Transmit Total number of blocks transmitted
EOF Count Total number of End Of File reached.
Reset All Click to clear the Total Transmit count and EOF Count

TxFile-5.2.2 Transmit Buffer Display
The transmit buffer display shows the contents of the currently loaded block.
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R4 TXFILE Transmit Dump I E |

naao gaef 4576 656e 743k 0d0a 0964 656c 6574 6520 e6d5E
ool4 7057 617Z 6ed5 7a65 deVd 3b0d 0ald 6465 &Gchl 7465
nozZs £0ed 5£70 4572 TEZef TZ45 Teed ceTd Fb0d Oadd 0a0s
003c 436c 6£73 6543 6lee od6c 6523 6163 6365 7074 54635
naso TZ65 6l64 T3Z9 3b0d O0a=Z0 Z0E20 2043 acef 7365 486l
noed gegd 6cel 2861 6363 6570 T445 Ye65 AeV4d 4950 Z293b
navs 0doa 0dda 0963 ecef 7365 536F 636b 6574 2829 3k0d
nosc Oa7d 0dda 0d0a 7e6f 6964 Z0de 5554 5449 5044 afed
O0ad 7hec 6554 6572 65361 643a 3a65 7865 6375 T465 2529
00b4 0doa 7bod 0al0? 534f 434b 4554 2073 746l 7475 T3E0
n0csd 3dZ0 494e 5641 4c4d 445F 554f 434b 4554 3b0d 0a0?

1]

Addr Mode: @ Hex () Dec

Pauze Close

Data Mode: @ Hex 0 Oct

The address field of the dump display may be toggled between hexadecimal and decimal
display formats. The data portion may be toggled between hexadecima and octal
formats. The screen contents may be "frozen" using the Pause button. Paused data may
be "unfrozen" with the Cont button.

TxFile-5.2.3 Send From File

The send from file display is the main operations display. This display alows the user to
specify data files, specify read mode parameters, specify output mode parameters and
control the data transmission. The following description mainly applies to the default IP
transmission mode. For a description of this display's operation from serial transmission
mode, see section TxFile-5.2.3.7 Example 5 Serial Transmission Mode.
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[844 T xfile #0 Transmit [_[O] =]
File Information
Filename;] ||
Start pos;)|0 Blocksize:|0 [ Reverse order

File Read Mode
) Offset Offset. |0 |

1 Logfile

Catput Mode

(1 Manual

r Auto-Complete File
7 Auto-Blocks

Cperation
| Load
_ Apply |  Close |

This is the initial Send from File Display before any parameters have been set. The
default interval (for automatic transmission) is 2000 milliseconds (2 seconds) between
blocks. The default read mode is Offset. The default output mode is Manual.

File Information Description

Filename Pathname of the file to transmit can be relative or absolute
(leading or trailing white space is allowed, but not embedded
spaces).

File browser le=] Click on this button to the right of the filename field to invoke
file browsing to select afile.

Start pos Starting position (in bytes) within the file of the first block to
send.

Blocksize Size of block to read (in bytes).

Reverse Order If set, the fileis transmitted in reversed order (the first bit of file
istransmitted as the last bit, last bit of fileis transmitted asfirst
bit).

File Read Mode Description

Offset button Click to select Offset read mode

Offset field Increment (in bytes) between the start of consecutive blocks.

Should normally be the same as the block size. If zero, the same
block would be read and sent out repeatedly.

Sync (Not yet implemented) Sync mode -- Look for a sync patternin
the file as given by the bit size and the bit pattern and send out
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the number of bytes given by block size starting with and
including the sync pattern.

Length (Not yet implemented) Length mode -- Look for alength value
in the file as given by the bit offset after the end of the previous
block. Pick up the number of bits given, add the adjustment, and
use that as the length of the block to send.

Logfile Specify aLog Module file with log headers

Uselogfiletiming | Use relative timing from the log headers instead of the I nterval
to transmit data blocks

Output Mode Description

Manual (Manual mode) Data blocks are loaded and sent out one at a
time under user control

Auto-Complete File | (Automatic mode) Transmit awhole file the specified number
of Cycles.

Cycles To transmit the file afixed number of times, set Cyclesto a
nonzero value (default valueis 1). To transmit the file an
indefinite number of times, set Cyclesto zero. Note: If the
“Offset field" is set to zero, the end of fileis never reached and
the same block will be transmitted repeatedly until stopped.

Auto-Blocks (Automatic mode) Transmit aportion of afile, indicated by
setting Blocks Read and Blocks Sent (both are 1 by default).

Blocks Read Number of blocksto read

Blocks Sent Number of times each read block is sent out.

Note: If thisfield islessthan or equal to 0, the blocks read are
sent out repeatedly until stopped.

Interval Interval between block transmission (in milliseconds).

Operation Description

Load (Manual mode only) Loads the next block from thefile.

Send Manual mode: Sends the currently loaded block one time.
Automatic modes. Starts the specified automatic transmission.

Continuously (Auto-Blocks mode only) Pressing the Send button sends out

the current block. Pressing the Continuously button will make
the next block the current block and send it out.

Stop (Automatic modes only) Stop sending blocks.
Apply Configuration values are used only after this button is pressed.
Close Close this window.

TxFile-5.2.3.1 File Browsing

When the file browser button is selected from the TxFile Transmit Display, a file
selection display similar to the next screen will be displayed. The current search directory
will be shown in the File field. Double click on the appropriate folder icons to navigate
to the desired directory. Double click on the ".." folder to go up the directory structure.
Double click on a named folder to display its contents. Double click to select a scenario

file name. The file name should then appear in the File field. Use the Apply button to
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transfer the selected file name to the control display. Use the Close button to dismiss the
display without selecting afile. When afile is selected in this manner, its directory then
becomes the current search directory for the next file browse action.

EEET::HIE #0 Transmit Load File

File:[D:\DevelopmentiExecutables\Server\Releaseisavel |

CoDevelopmentExecutablesiSenvenReleaselsave)

~3

= MexTxFile
E save i
= TwiileTest
_ Apply | ~ Close |

Note: The file browser cannot navigate to a disk drive other than the drive where the
server software isinstalled.

TxFile-5.2.3.2 File Types

Any type of data file may be used with varying degrees of success. Depending on the
type of file, different modes of operation should be used. Currently this module only
recognizes two basic file types.

Raw data: Any file that contains data bytes only. It contains no additional bytes
preceding or following the data bytes. An example of araw datafileis
any log file created by the SIMSS Log Module without the log header
option. Raw data files may be received from many other sources.

Logfile: Any file created by the SIMSS Log Module with the log header option
enabled. Thelog header bytes contain data length and log time
information.

A file may have fixed or variable length data.

Fixed data: Every data entry in the file is the same size. When the Log Module
creates fixed sized files, some entries may be truncated and others may
be padded with zero bytes.

Variabledata: | Dataentriesin thefile may vary in size. Thisisusually the most flexible
and efficient way to log data.

The following table summarizes read and transmission modes for the different file types
and provides a map to applicable examples in the following sections.
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FileType | DataSize | Read Modes | Transmit Modes Examples

Raw data | Fixed Offset Manual mode Example 1

Raw data | Fixed Offset Auto-Complete File | Example 2

Raw data | Fixed Offset Auto-Blocks Example 3

Raw data | Varying None apply | None apply None apply, see note

Logfile Fixed or Logfile Manual mode Example 1
Varying

Logfile Fixed or Logfile Auto-Complete File | Example 2
Varying

Logfile Fixed or Logfile UselLogfiletiming | Example4
Varying

Note Since the Sync and Length read modes are not yet implemented, TxFile can not
properly process raw files with varying size data. Every data byte can be read and
transmitted using modes valid for fixed raw files, but the timing and grouping of the data
may not be valid for the receiving system. These files should be converted to fixed data
size files. When varying length data is recorded with the Log module for later TxFile
playback, the log header option must be enabled.

The next five sections provide examples for using the different output modes. The steps
given in each example are the minimum steps required. Review the parameter
description table at the beginning of section 5.2.3 for more information.

TxFile-5.2.3.3 Example 1 Manual Mode Transmission

Step | Manual Mode Transmission Description

1 Enter the file name in the Filename field.

2 Select Manual Output Modeif it isnot already on. If the Output Modes are not
available for selection, click to select the Offset File Read Mode first.

3 For raw datafiles, click to set Offset File Read Mode and enter the fixed data
sizein bytesin the Blocksize and Offset fields. For log files, click to set the Log
file option.

4 Click Apply button and note any error messages in the event message log. If
necessary correct the file name and repeat this step until there are no errors.

(63}

Click Load button to read in the next entry of thefile.

6 Click Send button to transmit the loaded entry one time.

Repeat steps 5 and 6 as often as needed.

The following screen shows TxFile configured for manual output mode using a raw data
file with entries of 256 bytes. Steps 1 through 4 (Apply) have been done. Steps 5 and 6
must be executed to transmit data.
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File Information
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1 Logfile

Catput Mode

(1 Manual

r Auto-Complete File
7 Auto-Blocks

Cperation
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Load | | Send |

Close

TxFile-5.2.3.4 Example 2 Auto-Complete File Transmission

Step | Auto-Complete File Transmission Description

1 Enter the file name in the Filename field.

2 Select Auto-Complete File in Output Mode region. If the Output Modes are not
available for selection, click to select the Offset File Read Mode first.

3 For raw datafiles, select Offset File Read Mode and enter the fixed size in bytes
in the Blocksize and Offset fields. For log files, click to set the Log file option.

4 Enter the desired timing between blocks in the Interval field. (1000 = 1 second)

5 For raw datafiles only, the Cycles field may be modified to specify the number of
times to transmit thefile. Set Cyclesto zero for an indefinite number of times.

6 Click Apply button and note any error messages in the event message log. |If
necessary correct the file name and repeat this step until there are no errors.

7 Click Send button to start the automatic transmission. Transmission will stop
when the file has been transmitted the specified number of cycles. Transmission
does not automatically stop for raw files when the Offset field or the Cycles field
isset to zero. Log files are only transmitted one time.

8 Click Stop button to stop the automatic transmission at any time.

The following screen shows TxFile configured for Auto-Complete File output mode
using araw data file with entries of 256 bytes. The entire file will be transmitted 3 times
with 5 seconds between blocks. Steps 1 through 6 (Apply) have been done. A single
click on the Send button will start the transmission.
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[844 T xfile #0 Transmit H=] E3

File Informatian

Filename:C:command.log [ ]
Start pos;|0 Blocksize:| 256 | [_] Reverse order
File Read Mode

i Offset Offset; [256

) Log file

Catput Mode
(1 Manual

W Auto-Complete File Cycles: |3 |
) Auto-Blocks

Interval: 15000 |msec

Cperation

| Send | | Stop |

Close |

TxFile-5.2.3.5 Example 3 Auto-Blocks Transmission (Raw Fixed Data Files Only)

Step | Auto-Blocks Transmission (Raw Fixed Data Files Only)

1 Enter the file name in the Filename field.

2 Select Auto-Blocks in the Output Mode region. If the Output Modes are not
available for selection, click to select the Offset File Read Mode first.

3 Set Offset File Read Mode if not already set and enter the fixed data size in bytes
in the Blocksize and Offset fields.

4 Enter the desired timing between blocksin the Interval field. (1000 = one second)

5 Enter the number of blocks to read in the Blocks Read field.

6 Enter the number of times to transmit each block in the Blocks Sent field. If this
field is set to zero, the same block will be sent until the Continuously button is
used to force loading of the next block.

7 Click Apply and note any error messages in the event message log. If necessary
correct the file name and repeat this step until there are no errors.

8 Click Send to start the automatic transmission. If Blocks Read specifies afinite

value, the transmission will stop after the specified blocks have been sent the
specified number of times.

9 If the Blocks Read field was set to zero, click on Continuously button when
desired to cause loading and sending of the next block.

10 Click Stop to stop the automatic transmission at any time.
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| Send | | Stop |

Close

The above screen shows TxFile configured for Auto-Blocks output mode using araw data
file with entries of 256 bytes. The first 2 blocks of the file will be transmitted 3 times
with 1500 milliseconds between blocks. Steps 1 through 7 (Apply) have been done. A
single click on the Send button will start the transmission.

TxFile-5.2.3.6 Example 4 Use of Log File Timing (Log Files Only)

Step | Useof Log File Timing (Log Files Only)

1 Enter the log file name in the Filename field.

2 Select Auto-Complete File in Output Mode region. If the Output Modes are not
available for selection, click to select the Offset File Read Mode first.

3 Click to select the Log file option.

4 Click to select the Use log file timing option. Relative timing between blocks
will be calculated from the time tags in the log headers.

5 Click Apply and note any error messages in the event message log. If necessary
correct the file name and repeat this step until there are no errors.

6 Click Send to start the automatic transmission of the file using log file timing.
Transmission will stop when the file has been sent one time.

7 Click Stop to halt the automatic transmission before completion.

The following screen shows TxFile configured for Auto-Complete File mode using log
filetiming. Steps 1 through 5 (Apply) have been done. A single click on the Send button
will start the transmission.
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[844 T xfile #0 Transmit =]

File Informatian
Filename]D:ucommand.log |

Start pos;|0 Blocksize:|0 [_] Reverse order

File Read Mode
i) Offset

® Logfile  [w] Use log file timing
Catput Mode

MSEC

Cperation

| Send | | Stop |

Close

TxFile-5.2.3.7 Example 5 Serial Transmission Mode

When TxFile is linked to a module requesting serial output, the transmission mode is
automatically changed to seria transmission mode. When an Automatic output mode is
selected, the module requesting serial data will control the timing of the transmissions.
The operator may specify the file to read, read parameters and the number of times to
transmit the file. Specification of log file timing or an interval will be ignored. Event
messages will inform the operator when the mode is changed to serial, when transmission
starts, when transmission stops, and each time the end-of-file is reached.

Note: Use of Manual mode with serial transmit mode is the same as with IP transmit
mode. Refer to the previous Manual example for instructions.

Note: Should the operator want to override the serial timing and use the operator-
specified interval or log file timing options, use the following directive to force the
transmit modeto stay in IP mode. Then follow any of the other examples.

Set TxFileTransmitMode 2

Step | Serial Transmission Mode

1 Enter the file name in the Filename field.

2 Select Auto-Complete Filein the Output Mode region. If the Output Modes are
not available for selection, click to select the Offset File Read Mode first.

3 For raw datafiles, select Offset File Read Mode and enter the fixed sizein bytes
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in the Blocksize and Offset fields. For log files, click to set the Log file option.

4 Set the Cycles field to the number of timesto transmit thefile. Set Cyclesto zero
to specify an indefinite number of times.

5 Click Apply and note any error messages in the event message log. If necessary
correct the file name and repeat this step until there are no errors.

6 Click Send to start the serial transmission. Transmission will automatically stop
when the file has been sent the specified number of times.

7 Click Stop to halt the serial transmission before completion.

8 Optionally click Send to resume or repeat the serial transmission. If the

transmission was previously stopped, it will be resumed at the halted position in
thefile. If the end of transmission was reached, the original request will be
repeated. If the Send button is not available, click on the Stop button first.

TxFile-5.3 About Display

The “About” option requests a display with information on the numbers of input and
output channels and whether the modul e accepts operator directives.

TxFile-6.0 Special Operating Instructions

It is important to specify the appropriate read mode for the data file type (see TxFile-
5.2.3.2 File Types). If araw datafileisread using the Log file mode, data bytes will
be interpreted as log header fields and may cause the TxFile module to crash. If alog
fileis read using the Offset mode, the log header fields will be incorrectly transmitted
as part of the data.

When using the Auto-Complete File and Auto-Blocks Output modes, it is critica to
set the Interval field properly. Thisfield isin milliseconds. If avery short interval is
used, an entire file may be transmitted multiple times in a brief period. In some
configurations, the automatic transmission does not stop without operator
intervention. This may overwhelm the resources of the sending system or that of the
receiving system.

There are several limitations when using Log files. When some of the following
options are selected, they currently do not work and there are no error event messages.

1. The Auto-Blocks output mode does not work with log files. (If Auto-Blocksis
selected with use log file timing, TxFile processes the request as Auto-Complete
Filewith log file timing.)

2. When using the Auto-Complete File output mode with log files, thefileis only
transmitted once. It does not matter how the Cyclesfield is set.

3. A starting offset (Start pos) cannot be used with log files. If specified, it will
beignored. Thelog filewill be read from the beginning.

4. Reverse order should not be used with log files.

* Auto-Blocks output mode does not work in Serial Transmit mode.
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V C Processor Module

VC Processor-1.0 Overview

The CCDSD Generic CCSDS Virtual Channel (VC) Processor is used to monitor and
verify virtual channels on a CCSDS data stream.

VC Processor-2.0 Inputs

The VC Processor module has a single input channel.

Channdl Description
1 Accepts external data stream of CCSDS data. Data must be synchronous
and contain exactly one VC packet per data burst.

VC Processor-3.0 Outputs

The VC Processor module has three separate output channels. The output for each
channel is user configurable (see below for configuration instructions).

Channdl Description
1,23 Sends user-defined channels to other modules.
V C Processor-4.0 Container Items

Container Name Description

VCCRCCheck Enable/disable CRC checking. (0 = disable, 1 = enable)

VV CRSCheck Enable/disable RS checking. (0= disable, 1 = enable)

Interleave Thevaluefor interleave. Thisisonly used if RS
checking is enabled.

Virtuafill Thevauefor virtua fill. Thisisonly used if RS
checking is enabled.

Displyarray The status of each channel. This updates the colored
boxesin the runtime display (0 = yellow, 1 = green, 2 =
red).

Container Namefor each | Description —each container item is specifictoa

VC. XX representsa singleVC

decimal number (00 — 63)

NumVCXX The number of VCDU/Transfer Frames.

V CSegErrsXX The number of sequence errors.

VCCRCXX The number of CRC errors.

VCRSErT The number of RS errors.

VCUncorrRSErrXX The number of uncorrectable RS errors. Note: thisis not
yet implemented.

V Cvall Offset The telemetry value starting at the offset byte.
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| OffsetLocation | The offset byte where telemetry extraction will begin. |

V C Processor-5.0 Displays

To access the displays for a module, click in the center of the module in the project
window. The following pop-up menu choices will appear. The “Remove” option can be
used during project design to remove the module. The “Configure” option should be
used prior to running the project and is unavailable at run-time. The Run-time option is
available only when the project is running.

M odule Pop-Up Menu ltem Description

Configure Access the configuration display
Run-time Access the Run-time menu for the module
Remove Remove the module from the project
About Display generic module information

VC Processor -5.1 Configure

There are three different configuration windows: Main Configuration, Channel Selection,
and Display Offset. This module can aso be re-configured during runtime.

VC Processor-5.1.1 Main Configuration Window

This is the main configuration window. CRC and RS checking is enabled/disabled from
thiswindow. The two other configuration windows are accessible from this window.
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E%";U[:Pmcessur #0 Configuration
CRC RS CRC RS CRC RS CRC RS
veo O [OJ Ve[ [OJ woa3z[d O vo4s[d O
VC1 [ [0 we17 O [0 vca33[d O vcda[d [
w2 [ [ wiocq1e [ [ wo3d [ [ woso [ [
wo3 [ [ wete [ [ woas [ [ wocat [ [
wiod [ [0 wocz2o [ [0 wo3s[d [ woszld [
weis [ [OJ we [d O wea3arld [ wesald [
woe [ [OJ wez2z[d [ wea3sld [ wocsa [ [
ver [0 [0 wec23[d [0 wocas[d [0 weas[d [
VCB [ [ vec24 [ [J woc4o[g [0 vose [0 [
VCO [ [ vCc2s [ O voM [0 O vosT O [
wioio [ [ w26 [ [ wodz2 [ [ woss [ [
w11 [ [ woz2y [ [ wod3a [ [ woss [ [
w12 [ [0 wcz2e [0 [0 wodd [ [ woeo0 [ [
w13 [ [ woza [0 [ wo4s [0 [ woet [ [
we14 [ [ woao [ [0 weds [ [ wcez [ [
veis [ [0 vex O [0 woc47 [0 [0 weez[d [
| setoutputs | | Setofset |
RS CRC
Select All Select All
Clear All Clear All
_ Apply | ~ Clase |
Button Name Description
CRC Enable/disable CRC checking for each Virtual Channel
RS Enable/disable RS encoding checking for each Virtual Channel.
Interleave Only accessible when doing RS check. Input isadecimal integer.
Virtual Fill Only accessible when doing RS check. Input isadecimal integer.
Set Outputs Call up the display to set virtual channelsto transmit on each of the
three output channels.
Set Offset Cdll up the display to set the start byte location for display value

(one per virtual channel).
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VC Processor-5.1.2 Set Outputs
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This window is the output channel configuration window. Any number of virtual
channels can be transmitted over any of the three module output channels. The checked
VCs will be transmitted on the specified channel. In the above picture, module output
channel 1 will transmit VCs 18, 29, and 42.

VC Processor-5.1.3 Set Offsets

[#4vCProc #0 Select Display Offset M=l E3
Yoo o |0 W16 |0 Wi 32 |0 Wi 48 |0
Y1 |3 WC1T |0 Wiz 33 |0 Wi a9 |0
Vo2 |4 W18 |0 Wi 34 |0 Wi al |0
Y3 |3 Wiz 19 |0 WiZ 38 |0 Wi al |0
VG4 |5 Wi 20 |0 Wi 36 (0 Wiz ez |0
Y:a |0 WiC 21 |0 VAT |0 Y a3 |0
W E (D WG 22 (0 Wi 38 (0 Wiz a4 (0
YCF |0 Wi 23 |0 Wi 39 |0 Wi a5 |0
Y8 |0 Wi 24 |0 WAl |0 Wi a6 |0
Y8 |0 WiC 26 |0 Y41 |0 Yo AT |0
Y10 |0 W26 |0 Y42 |0 Wi ag |0
Y11 |0 Wi 2T |0 Y43 |0 Wi a9 |0
W12 |0 Wi 28 |0 WG 44 |0 Wi a0 |0
Y13 |0 WiC 29 |0 V45 |0 Y AT |0
Wi 14 (0 W2 30 (0 Wi 46 (0 Wi E2 (0
Y15 |0 Wi 31 |0 YAy |0 YW B3 |0

Apply Close

Each VC can display a 32-bit telemetry value in the runtime Status window (5.2.1). The
byte offset (first byte to display) is configured in this window. The first byteinaVC is

161



System User’ s Guide for MPSAura Release 3.7

byte zero. For example, an offset value of 3 will display bytes 3, 4, 5, and 6 in the Status
window when the module is running.

V C Processor-5.2 Run

During runtime, the VC Processor module will perform an analysis of the CCSDS data
stream going through it. When the module encounters a new VC in the stream, it will
inform the user through status windows and report on the status of each active VC.

The Run-time menu for the VC Processor contains the following five items.

Run-time Menu ltem Description

Show Status Display the status of each active VC.
Display VC A “quick” display of all VCs.

ReConfigure Allows user to reset configuration variables.
Resume Resumes module.

Pause Pauses module.

VC Processor-5.2.1 Show Status

[ vCProc #0 Status M=l E3
WCH #ofWis Seq Errs CRC RS Error UncarfRES Errar Walue Offset
1 16624 1] 1] 1] 1] 1acficld
e e a1 [ a1 [ A1 [ Al [w]
[ Reset | [ Reset | [ Reset | [ Reset | [ Reset | [ Reset |
Rest All
Cloge
Thiswindow shows the status of each active VC.
Status Column | Description
v Ci# TheVC ID (0—63).
#of VCs The number of VCDU/Transfer Frames received for this virtual
channdl.
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SeqErrs The number of sequence errors encountered for this virtua channel.

CRC The number of CRC errors encountered for this virtual channel.
Thiswill be zero if CRC checking is not enabled.

RS Error The number of RS errors encountered for thisvirtual channel. This

will be zero if RS checking is not enabled

Uncorr/RS Error | Thisfunctionality is not implemented yet.

Vaue Offset The 32 bit value taken from telemetry. The location to start
extracting datafrom is found in the configuration window

VC Processor-5.2.2 Display VC

E\FEPmcessur #0 Dizplay ¥C M= E3
Yirtual Channel

0 8 16 24 a2 40 48 a6

1 q 17 25 a3 41 49 a7

2 10 18 26 34 42 A0 a8

3 11 19 27 a5 43 51 a4

4 12 20 28 36 44 52 B0

3] 13 21 29 a7 45 53 fi1

i 14 22 a0 a8 46 54 fi2

7 15 23 ey a9 47 55 B3

Thisisa“quick” display of the status of al VCs. The following color code applies:

Yellow Inactive VC
Green Active VC with no errors
Red Active VC with errors

All VCs start out as inactive. When a VC is encountered in the data stream, the
corresponding box turns green or red, depending on quality of data. If abox turnsred, the
user can click on it, turning it yellow (inactive). A VC box will not change from red to
any other color unless the user clicks on it.

VC Processor-5.2.3 ReConfigure

This option allows the user to re-configure the VC Processor module during run-time.
Neither the module nor the project needs to be stopped in order to reconfigure. Refer to
the configuration section (VC Processor 5.1) for details.
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ACRONYMS
APID Application Identifier
BCH Bose-Chaudhuri-Hocquenghem
CADU Channel Access Data Unit
CCSDS Consultative Committee on Space Data Systems
CLCW Command Link Control Word
CLTU Command Link Transmission Unit
COP Command Operations Procedure
COTS Commercial, off-the-shelf
CSC Computer Sciences Corporation
CuC CCSDS Unsegmented Time Code
EDOS EOS Data and Operations System
EDU EDOS Data Unit
EGS EOS Ground System
EMOS EOS Mission Operations System
EOSGS SIMSS module for the EOS Ground Station
EOS Earth Observing System
EOSDIS Earth Observing System Data and Information Systems
EPGS EOS Polar Ground Stations
ESH EDOS Service Header
ETS EOSDIS Test System
FARM Frame Acceptance and Reporting Mechanism
FTP File Transfer Protocol
GMH Ground Message Header
GMT Greenwich Mean Time
GUI Graphical User Interface
GS SIMSS Ground Station Module
ICD Interface Control Document
IP Internet Protocol
MPS Multimode Portable Simulator (legacy simulator for AM-1)
MPS/Aura Common name for the SIMSS/Aura Simulator
NT New Technology
PC Personal Computer
PDB Project Database
SC SIMSS Spacecraft Module
SCAura SIMSS Spacecraft Module with Aura extensions
SIMSS Scalable Integrated Multimission Simulation Suite
SIMSS/Aura  SIMSS-based Aura Simulator (also known as MPS/Aura)
TCP Transmission Control Protocol
TIE Transponder Interface Electronics
UDP User Datagram Protocol
VCDU Virtual Channel Data Unit
VCID Virtual Channel Identification
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