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1 Introduction

1.1 General

The Lumistar Data Processing System (LDPS) was developed out of a need to replace
outdated and obsolete data collection software based on the DOS operating systems. The
technology behind data acquisition is continually changing and evolving, but the
techniques employed in displaying the data has not. Most users do not change the way
they look at their data as often as they change the hardware that acquires it. For this
reason, the LDPS application is broken up into two programs, the Lumistar Server and
the Lumistar Client. The server program collects data from various sources, archives it,
arranges the data into a normalized format, and then passes the data on to the client. As
new technologies are developed for collecting data, only the server program need be
modified. The client application, which is the primary focus of this document, is
essentially a data presentation program, with software hooks to allow new display and
processing routines to be added by the user.

E 150:06:53:26.103 Page : vd_nav

Inerial

e 3
..i 03551 13.29 d 035 4207174 DM
3570 : 117 45 06.764 Db
85671.63 : 2206583 Ft
31433 : 283.86
0.00 : 16.47
8818.00 : 226.05

Clear Pause

LDPS can acquire and process information from up to twelve data streams. Processing
can aggregate data from any combination of individual streams. Each hardware device
will have one or more streams associated with it. The streams include both data and status
information for the device. The user may monitor device specific parameters such as
hardware status, hardware mode, signal strength, etc. For example, a stream collecting
PCM data from a decommutator will receive data from a bit synchronizer, which in turn
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gets data from a receiver that in turn receives a signal from a diversity combiner, etc.
These hardware devices all belong to the same data stream and the status of this hardware
can be monitored as part of the stream.

The LDPS client application provides the user with a wide variety of graphical display
elements called “widgets.” A few examples of these display widgets are shown in
Figure 1-1 below. Using these widgets, the user may build up more complex data
visualization displays called, “pages.”

/LH-H.I oo v
.

Figure 1-1 Examples of Client Display Widgets

It is not possible for Lumistar to fully anticipate all user requirements, thus the LDPS
application is designed to allow users to implement their own display and analysis
routines. If for example, a new display widget is required and not in the widget gallery,
the user may write their own custom display widget, or wrap a third party widget into the
program. If the user has a different way of collecting data, or an unconventional source of
data, Lumistar can investigate, upon request’, the possibility of adding a new data
collection routine to the server program, without affecting the client program. The user
can also add new data collection routines.

Launch Envelo pe

_ Clear | Pauze :::-:::

Figure 1-2 More Display Widget Examples

LDPS is designed to be extremely easy to use for anyone familiar with any type of
display system. This manual is mainly intended for users new to the data collection and
display community, and for those who wish to write their own data processing and/or
display widget routines.

! Contact the factory with your specific requirements.

U0990102 Lumistar, Inc. Page 9
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1.2 Manual Format and Conventions

The purpose of this manual is to provide a general overall functional understanding of the
software and its many elements. The software will go through many changes in
appearance and versions in any given time frame so some of the depicted elements within
this document may vary slightly from the version that has been received in a given
delivery. Updates to functional elements are typically denoted in notes that are included
in “Documentation” sub-directory of the main installation directory. Customers are
strongly encouraged to use these notes and documents as addendum to this manual.

This manual contains the following sections:

= Chapter 1 Introduction

= Chapter 2 The LDPS Client Program
=  Chapter 3 The Client Program’s GUI
= Chapter 4 Widget Properties

= Chapter 5 Getting Started

= Chapter 6 Appendix

Throughout this document, several document flags will be utilized to emphasis warnings
or other important data. These flags come in three different formats: Warnings, Cautions,
and Information. Examples of these flags appear below.

Warning:

(Details of critical information which prevents loss of functionality)

/\ Caution:
;’if', \\ . , . . . .
| N Details of operational or functional cautionary advisories

Information:

(Details of emphasised operational information)

=

1.1 Proficiency

The best way to really get comfortable with the LDPS system is to use it. Experiment,
create several projects, large and small, slow and fast. Create several displays. Test the
system with the various projects provided with the installation to see where any
limitations are. It is recommended that the user read the entire manual, at least once,
cover to cover, to get a thorough understanding of the system. There is no real order it
must be read either, each of the chapters and major sections are fairly self-contained.

U0990102 Lumistar, Inc. Page 10
11/20/2006



Lumistar Data Processing System (LDPS) Part-2
Technical Manual Client Application

2 The LDPS Client Program

2.1 Theory of Operation

The primary functions of the client include collecting raw data from the server, and
manipulating and displaying the data via display pages (collections of individual display
widgets). As a part of this process, the client checks & performs trigger functions on the
processed and displayed data. The client also archives any processed data selected by the
user, as well as displaying the data on one or more display pages.

2.1.1 Data Collection

The server application collects data from external sources such as receivers and
decommutators, and feeds this raw data on to one or more clients via a shared memory or
network. The client picks up the raw data and begins processing. There can be a
maximum of twelve streams of each type of data (Serial and Status) that can come from
the server for processing by the client.

Within the client, the received data is distributed to a respective functional manager for
further processing. These managers provide support for specific data types such as
embedded video, embedded audio, embedded time, hardware device status, as well as
serial processes. The data is also stored in its raw form in a CVT (current value table),
and can be displayed in a variety of formats, depending on the type of data.

2.1.2 Embedded Managers

The embedded managers (Video, Audio, Time) collect the raw data, extract what is
needed from the respective serial stream, and then process the data. The processing might
include playing the audio or video, and storing the embedded time for further use on a
display widget.

2.1.3 Data Processing Manager

The data processing manager performs the bulk of the computational tasks in the client
by receiving selected data from the data collection manager. Only selected parameters
from the serial database of parameters are processed. All of the Function and Derived list
parameters are processed, and no processing is required on status parameters, as they are
already in their processed form received from the Server.

On the client, the processing of data occurs as fast as the computer can handle. In this
context, it should be stated that processing the data is not the same as displaying the data.
Data received from the server often arrives in more than a single frame buffer. Therefore,
each parameter to be processed gets dealt with and the result is fed into a FIFO* buffer.
Afterwards, the display manager pulls the appropriate sample out of the FIFO for display.
This method allows processing of supercommutated data to occur in live mode (real time,
relatively speaking).

2 FIFO - First In, First Out.

U0990102 Lumistar, Inc. Page 11
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Prior to processing, fetching the data from the correct location is done in two ways, both
of which being closely coupled to the parameter database. For normal PCM streams, the
data is collected from the CVT buffer that came from the server. For other type streams,
the CVT buffer is sent to a user selected software decommutator, where the raw word
value for each of the processed parameters is provided.

The data processing manager works closely with the display manager to administer the
list of parameters to be processed. This includes how to process and display the
parameter, as well as how the processing is triggered. Once the parameter is processed for
each minor frame in the buffer, it is sent to the archive manager for each respective
display page.

2.1.4 Function & Derived Parameter Managers

The parameter database for serial data streams handles ninety percent of the processing
setup for user parameters. The other ten percent are special processing requests such as
performing mathematical operations on parameters from different streams, converting
radians to degrees, performing large concatenations, solving complex equations, etc.
When the client loads the derived and function parameter lists, all of the parameters in the
list are processed. The rate at which the parameters are processed is adjustable.

2.1.5 Display Manager

The display manager handles all of the display functions. A display page is made up of a
group of widgets, with each widget containing one or more parameters. Thus, the list of
processed parameters is made up only of the parameters identified in the widgets.

The widget properties for the parameter(s) in the widget are edited for presentation as
well as checking and trigger functions. The parameters used by the widget are tied to the
database that is loaded; depending on the stream they came from. If the parameter is from
a serial stream, then the project must be loaded, or the parameter is set invalid. If the
parameter is from a status stream, then the parameter is assumed valid.

Data Collection
Devices 4

Server Program Network or Shared Memory Client Program

]

Output Devices

Figure 2-1 LDPS Client/Server Architecture

U0990102 Lumistar, Inc. Page 12
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3  The Client Program’s Graphical User Interface (GUI)

The client program collects data from the server and processes data of interest for display
to the user. On a powerful processor, the client also has enough power to allow output of
data to external hardware devices if required. The client application is designed to be
expanded easily by the user and to be intuitive to the user.

The displays on the client only process data sent from the server, and the server only
sends serial data when a project is loaded. Therefore, if the project is unloaded on the
server, and there are client displays open, then the user will be prompted to save any open
pages and will be alerted that the server is unloading. Once the prompt is acknowledged,

all client displays will be closed. Non-serial data can be processed without a project being
loaded.

To invoke the LDPS client, the user may click on the, “Start Client” command in the
main server menu (red oval below), or, the user may start the client by double clicking on
the client’s icon from the Windows program manager. Either way, the main client
window shown in Figure 3-1 will be displayed.

% LDPS Server Wer 8.296 (Pro) (PRIMARY) RUNNING_NORMAL

System  Edit  Project  WView Skart Clienk Aabout

System Time Project State Archive File Location

Owerflow

Run #

The LDPS client GUI is composed of four sections as described in the following
paragraphs.

The Caption section at the top of the window displays the name of the program and the
current version. The caption section also contains the standard window controls to
minimize, maximize, and close the window / program.

% LDPS Client Yer 8.392 (Pro) IDLE j - 101
System  Project  Display  Wiew Edit Tools  About

Project State Server Info
focde Tode Pac

Fraject Mame Titme:

Figure 3-1 The LDPS Client Window (Idle State, No Projects Loaded)
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The Menu section, below the caption, has seven commands that will be described in
detail in the numbered paragraphs that follow. Below the menu section is the Server
Information area that will be described in detail beginning in paragraph 3.7 on page 22.

3.1 System Menu

The system menu shown right has three commands
including: Options, When to Process Derived Syl | e By W EE b A

i . Opti
Functions, and Do Supercom Processing. The prore Z

When To Process Derived Functions  #

options command (only available if a project is nOot  posupercom processing

loaded) enables the user to set up the client application

as described in paragraph 3.8 on page 24. The When to Process Derived Functions
command overrides the settings in the client options and lets the user determine when to
process data for derived and function parameters. This command has two options, as
shown below that include: On First Valid Stream, and Use Throttle.

The On First Valid Stream command only applies to multiple stream projects where there
are formulas or functions that use data from multiple streams. In this scenario, the issue
of when to start process a formula or function arises, especially if the streams are at
different rates. When this command is invoked, the formulas and functions are processed
when the first stream gets new data. The Use Throttle command allows the user to
manually set the rate to process at (up to 500
Hertz). Note: it is suggested that stream 1 be
= the fastest stream. If stream 1 is invalid, then
it will process data on the interrupt from the

first valid stream.

When To Process Derived Functions — » RN = St Tk fd=n]
Do SuperCom Processing Use Throttle

If the processor of the machine that the client application is running on has sufficient
horsepower, the user may enable supercom processing of live data by clicking the Do
Supercom Processing command.

3.2 Project Menu

The project menu has two commands: Load, and Close. Depending on when the client
program was started and the state of the loaded project on the server, the user may have
to manually connect to the server, or /oad the project. The user may not want to be
connected to the server, so one disconnects by clicking the close command.

3.3 Display Menu

The display menu shown right has three commands:
Page, List, and New Page. The Page command allows e Freket [ Dy Vew Ed Toos About
the user to select the file name of an individual client
display page as shown left in Figure 3-2 below. Recall
that a client page is a collection of one or more display
widgets. The List command allows the user to select the file name of a list of client pages
as shown right in Figure 3-2 below. The list of pages is a graphical object with multiple

kew Page
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tabs corresponding with individual client pages. The New Page command allows the user
to create a new empty display page.

open x| | [ 2%
Look in: Ia Displays j - cF - Look in: IaDisp\ays j - £ B
Demn_BitsynchnfLevel.DP\" DemﬂSet.DPS
] dema_cackpit.DRY ] ¥ideaDemaset.OPS
demu_map.DPV
demojostlaunch.DP\‘
demo)reﬂlght‘DP\‘
demnjrelaunch.DPV
vd_nav.DP\"
vdjostlaunch.DPV
ks vdjrelaunch.DPY
File riame: ] | Open | File riame: | = Open |
" Files of type: |File Type (~DPY) | Cancel | Files of type |File Type (<DPS] | Cancel
y g

Figure 3-2 Display Page & List File Dialog Windows

3.4 View Menu

The view menu shown right has five sub-menu - .
. .
groups that allow the user to view other windows System Project Display | View Edt Tools About

of data that are not normally displayed. The first Prolect State
sub-menu group includes the Serial DBase List, Function DBase List
the Derived DBase List, and the Function DBase

List.

Card Serial Data
Card Status Data

Skream Manager
Emb Audiofvideo Manager

Server Controls

The Serial DBase List, shown in Figure 3-3 on
page 16, allows the user to view a list of all serial
stream parameters from all the streams loaded in
the project. There is a Find button for those with large databases. This allows one to
search for a specific parameter name. Note: the spelling must be correct. If the parameter
name is found, the first row of the list will start with the selected parameter name.

Error Logs

The Derived DBase List, shown right in Figure 3-4 on page 17, allows the user to view a
list of all derived (formula) parameters from all the streams loaded in the project. If a
project is not loaded, then an empty derived parameter list, as shown left in Figure 3-4,
will be displayed. Right click the mouse to invoke the menu shown.

The Function DBase List, shown right in Figure 3-5 on pagel7, allows the user to view a
list of all function parameters from all the streams loaded in the project. If a project is not
loaded, then an empty derived parameter list, as shown left in Figure 3-5, will be
displayed. Right click the mouse to invoke the menu shown.

The second sub-menu group includes the Card Serial Data, and Card Status Data
commands. Invoking the Card Serial Data command will produce a list of serial device
types installed in the system (LS-50, 1553, etc.). For each device type, the user may then
select a specific card number. The resulting window, an example of which is shown in
Figure 3-7 on page 18, provides a real-time updating view of the raw data coming from

U0990102 Lumistar, Inc. Page 15
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the selected serial device. There will be one such display for each stream. This command
functions in both live and playback modes, and allows hardcopy and ASCII snap shots of
the frame data. Individual words may be selected for display in the Quick List (shown
below left) by double clicking the desired word from the Frame List display (shown
below right). The selective word display, and the Frame List display, may individually be
paused by clicking the Pause button. Click Pause again to resume the real-time update of
the display. The Frame List, and Quick List commands allow the user to specify the
number type for the display. The available number types include: decimal, HEX, Binary,

Invoking the Card Status Data command will | FEIZEEES x|
produce a list of status device types installed “
in the system (basically all cards supplied by
Lumistar). For each device type, the user may | “==*° |
. TTESWAD TAG FRAME O WORD 15|
then select a specific card number. The M
. . A . CONCATZ42ZHD TAG FEAME 0 WORD 3
resulting window, an example of which is | | T
shown in Figure 3-8 on page 185 prOVideS a DEL_4300_3502 TaG FREME 0 WOED 10
real-time updating VieW Of the status data DEL_LSZ TAG FEAME 0 WORD 1%
coming from the selected device. There will | |oei_mw_sso0_ssoz  1ac Fras o wom 10
be one such display for each card in the | |rrom: FRINE TAG FRAME O WORD 1
system. The status data show in this display is | |Froweio BRILE] WG BELLE 0 TAED L8
the same data available to the clients for | [™*™® R e
display as Well FROWD 101 DPRIME TAG FRAME O WORD 101
) FROWD1OE DPRIME TAG FRAME O WORD 10Z
. . FROWD 1032 DPRITME TAG FRAME O WORD 1032
The third sub-menu group includes the | | e
Stream Manager, and the Emb Audio/Video | |, ... TR TR T R R T
Manager commands. Invoking the Stream DT T T T R
Manager command will pI'OdUCC a list of all FROWD1O7 PRIME TAG FRAME O WOED 107
devices installed in the system, and what | |rowbics PRINE TaG FRAME O WORD 108
streams are associated with them. The | [|rrowios PRINE TAG FRAME 0 UORD 103
resulting window, an example of which is | [mowei2 SR
Shown I'lght IIl Flgure 3_9 on page 19’ FROWD110 PRIME TACG FRAME O WORD 110
provides a list of the twelve streams, and what | |7 PR TAE R O TR A
. . . . FROWDL1E PRIME TAG FRAME O WORD 11Z
serial and no-serial devices are assigned to =
them. By invoking the Emb Audio/Video | .
. . Figure 3-3 Parameter Database List
Manager, shown in Figure 3-10 on pagel9,

the user can configure and control the extraction of embedded audio and/or video within
a stream. Note: changes that override the project settings may be made using this
command.

The forth and fifth sub-menu group includes the Server Controls, and the Error Logs
commands. The Server Control pop-up windows shown in Figure 3-6 on page 17 allow
the user to control the mode functions of the server application from the client
application.
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Edit
Add Mew

% Derived Parameter List DEMO

Delete

Recall From File
Save To File

Append From File

x|

% Derived Parameter List DEMO

x|

Figure 3-4 Derived Parameter List

If the server is in Live mode, then the remote client controls for the server will appear as
shown left in Figure 3-6 on page 17. This control allows the user to start and stop the
archive recording, and to bump the run number (depending on the archive mode options
selected). If the server is in Playback mode, then the remote client controls for the server
will appear as shown right in Figure 3-6. This control allows the user to start and stop the
playback function on the server.

Edit
Add Mew

% Derived Parameter List DEMO

Delete

Recall From File
Save To File

Append From File

X

% Derived Parameter List DEMO

Tag Mame

x|

Figure 3-5 Function Parameter List

Server Archive Control
]

Fun# 0O

Dizk Space Remaining  1102E6.4 ME

]

Server Archive Control
Stop Play I | ‘

]

Figure 3-6 Client Server -Control Pop-Up Windows
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Invoking the Error Logs command allows the user to view all of the error logs generated
by the various programs and device DLLs. The resulting display, an example of which is
shown in Figure 3-11 on page 19, is not exclusively error logs, but contain status and
other information as well.

Stream 1 Serial Data |

File Frame List Quick List Hardcopy  Snap File

Setup Info Status Info

Mikar Fr Flate

FROT1 0

FRS31 0a0a 1 0000 0000 ©0dO 0000 000D 0OOD  OQOOO Q000 0000 0000 O;oC

FREW2 0000 2 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 O00c

FR10TZ 0aoa E 0000 0000 ©O0OO 0000 0000 0OOD  OQOOO 0000 0000 0000 O00OC

FRI0WE 0a0a 4 0000 0000 0000 0000 0000 0300 0000 0000 0000 0000 O00c

FRSw1 0000 5 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 O00c
5 0000 0000 ©0OO 0000 000D 0OOD  OQOOO Q000 0000 0000 O;oC
7 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 O00c
8 0000 0000 0000 0000 0000  0O00 0000 0000 0000 0000 O0oc
H 0000 0000 0000 0000 0000 0000 0000 0000 0000 O0oc

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

0000 0000 0000 0000 0000 O00c
0000 0000 Q00O 0000 0000 O00OC
0000 0000 0000 0000 0000 O00c
0000 0000 0000 0000 0000 O00c
0000 QOO0 Q00O 0000 0000 O0oC
0000 0000 0000 0000 0000 O00c

0000 0000  0OOD 0000 0000 0000 oooc
Y

—_
=
=]
=
=
=]
=
=
=
=
=
=
=
(=
o]
=
=
(==
=
=
=
=]

=)
[e]
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

—
(a5}
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

-
E-
=]
=
=
=
=
=
=
=
=
=
=
(=
=
=
=
(==
=
=
=
=

—_
o
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

Ium St

Faram Name
D__50_DATAALID
O__50_DEC_hialF Rhd

D__&0_DEC_MINF R
D__&0_DEC_TOY 18717551 .
D_S0_DEC_CLOCK |#19200.0
D_&0_DEC_RTALIGN [1.0
D__50_|RIG_TIME 18717552.1
D_S0_BIT_STATUS |20
D__&0_BIT_CONF il
D_s0_|RIG_STATUS [1.0
O__&i0_SPARE] i} j

Hon Serial Data

Figure 3-8 Card Status Display (LS-50)
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Stream | Seial Non Serial Overflows et
1 LsB0 , Card 1 Ls71 . Card 1 0.0
2 L#50 . Card 2 Ls71 . Card 2 0o
3 LsB0, Card3 - i
FO 0
I EE e Audio Info
[
7200 [
g e e
g e L
1w |- PCM Stream Info
" | L PCM Stream Info
B =

Figure 3-9 Stream Manager Window Figure 3-10 Embedded Audio/Video Manager

ﬂ |L¥IEW LOG FILE : LdpsBxServer
Load Reload Erase (Main)

000000 216:15:24:23.551484 --- ~-PROGRAM START -
Q00000 216:15:24; 235286455 Program Yersion 8.288

000007 216152423 592048 >353rr3errrrarrrrbdrrrbarrrrbdrrdbbdbdbdbedbdbdbedsdbdbersddedr
000523 216:15%:24:23.557530 WINDRIWVER Version B.23

000007 2761202360278 oornrrsrrbrrbbrbbrbbrbbrbb bbb bbb bbb bbb bbb bbb bbb ribrll

=0l

000255
000255
000000
000000
0a0am
0a0am
0aoao2
Qooaoz
000003
000003
000004
000004
000005
000005
000008
000006
0a0a07
0a0ao7
000003
000003
000255
000255
000255
000255
000000
000255
000255
000255
000255
000000
000255

|

216:15:24: 23815921
216:15:24:23 821808
216:15:24:23 950585
216:15:24:23, 956334
216:15:24:24. 027058
216:15:24: 24 32660
216:15:24:24 101158
216:15:24:24.107158
216:15:24:24. 174859
216:15:24:24 180745
216:15:24:24. 248202
216:15:24:24. 254186
216:15:24:24 321684
216:15:24:24 328257
216:15:24:24, 397272
216:15:24:24. 404219
216:15:24: 24 473371
216:15:24:24 479734
216:15:24:24.548003
216:15:24: 24 563361
216:15:24:24 B21072
21615 24:24 27230
216:15:24:24.633015
216:15:24: 26002576
216:15:24: 25 610365
216:15:24: 25, 780338
216:15:24:25,804366
216:15:24: 25, 845864
216:15:24: 25875541
216:15:24:26.003726
216:15:24: 26024236

__options created

__net admin created

Got Server HW Shared Mem
Gaot Server CwHW Shared Mem
Got Server HW Shared Mem
Got Server CwHW Shared Mem
Got Server HW Shared Mem
Gaot Server CwHW Shared Mem
Got Server HW Shared Mem
Got Server CwHW Shared Mem
Got Server HW Shared Mem
Gaot Server CwHW Shared Mem
Got Server HW Shared Mem
Got Server CwHW Shared Mem
Got Server HW Shared Mem
Got Server CwHW Shared Mem
Got Server HW Shared Mem
Got Server CwHW Shared Mem
Got Server HW Shared Mem
Got Server CwHW Shared Mem
__hardware zhared mem created
__gPriBackMar created
__aPrkar created
__gMaintkdgr created

Laading Mpeqg DIl C:SLumistar\LDPS_Sx\WLMPEGYideoD ecoder. dll
_ghuxMetdudioMar géiusM etvideatd gr, gfuxClient T cpMar created

__gfychiveMar created

__gPlaybackiar created

__gPDbazetmy created

SETTIMNG PRIORITY OF APPLICATION TO HIGH
__ImitProgram done

Figure 3-11 LDPS Error Log Display Window
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3.5 Edit Menu

The edit menu shown right has three commands:
Display List, Derived List, and Function List. The System FProject Display View | Edit Tooks About

Display List editor shown in Figure 3-12 below allows P e Pisplay Lt

the user to view and edit a list of display pages that are L G
included in a display set. Recall that a client display

page is a collection of one or more display widgets. The display set is a graphical object
with multiple tabs corresponding with individual client pages.

3.5.1 Display List Editor Window

The display list editor window shown in Figure 3-12 below allows the user to view a list
of all display pages that make up a display set, and to set the functional options for each
display pages on an individual basis. To view the pages that make up a display set, click
the Recall button and enter the name of the display set from the file browser. After all
changes have been made, save the changes by clicking the Save, or SaveAs button. The
functional options that may be configured for each page are described as follows.

Enable Classification Bars — Some displays will require the classification level of the
data to be displayed. If this check box is enabled, a bar will be displayed at the top and
bottom of the display page depicting the classification level set by the user (or
automatically set by the data dictionary and the highest level of classification of the
parameters processed on the display page).

Enable Event/Printer Log — This 21 x|
option enables the event log and Ll i

printer log. Triggers events may be
output to this log. If this option is
not set, then no events will be
recorded, and no trigger events will
be output to a printer.

Page Number |Page File Name ! Enable Clagsifination Bars

o
Enable Event/Printer Log v
Enable Triggered Hardcopy I
v
=

FALUMISTARVPROGRAMSL Enable Triggered Audio

FALUMISTARYPROGRAMSAL Enable Trigger Archive Cantrol

1

2

3

4 FALUMISTARNPROGRAMSHL Auto Hide Top Controls =l
5 Auto Hide Event Log ™
g

7

g

9

Classification UNCLASSIFIED vl

Update Fate 10 =

Enable Triggered Hardcopy —
This option enables or disables the
Auto Hardcopy event action defined | [1©
for the parameter (if one was I
defined). Select this option if
hardcopies are not required.

Selecting this does not change the e 5
parameter event defined in the
widget.

Figure 3-12 Display List Editor Window
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Enable Triggered Audio — This option enables or disables the Audio event action
defined for the parameters (if one is defined). Sometimes one may not wish to have the
audio alarm go off. This option allows the user to control the audio while at the same
time leaving unchanged the parameter event defined in the widget(s).

Enable Triggered Archive Control — This option enables or disables the Control
Archive Output Flag. If not enabled, then archiving is controlled via the normal archive
button. If this option is enabled, and the archive button is on, then archiving to the file
will only occur if a (any or all) parameter is triggered and the trigger action selection
includes the Control Archive Output option. Note; there can be multiple parameters that
have this trigger action. If any are triggered, then output to the archive file will occur,
otherwise IT WILL NOT.

Auto Hide Top Controls — If the Auto Hide option is enabled, the top controls bar will
be invisible until the mouse cursor is at the top of the screen. When the mouse cursor
leaves the control area, the control area will become invisible again. If this option is not
enabled, the top control bar will always be visible.

Auto Hide Event Log — The display page may maintain an event log. Entries are made
in the log by triggering parameters (when the event log option is enabled for the
parameter). The user may also enter additional information in the log when the event is
triggered. This option enables the display of the event log (or hides it). If enabled, the
event log is displayed at the bottom of the display page. There are controls on the event
log to allow one to clear the event log and to save the event log to a file. If the event log
is activated, and the auto hide option is enabled, then the event log will be invisible until
the mouse cursor is located at the bottom of the screen. When the mouse cursor leaves the
event log area, the event log area will again become invisible.

Set Classification - This option enables the user to set the classification of the display. If
Auto is selected from the list box, then the program sets the classification to the highest
level defined by all of the parameters on the page. Otherwise, the user may select any of
the other classification levels to override the classification set by any of the parameters.

Display Update Rate — This list box allows the user to change the update rate of the
display. The default is 10 Hertz (adequate for most displays). The update rate is
adjustable from 1 to 30 Hertz. Display graphics are CPU expensive. If the CPU load
exceeds 75% (40% on dual virtual processors), one should decrease the display update
rate to avoid loosing any of the processed parameters.

3.5.2 Derived List Editor Window

The Derived List editor shown left in Figure 3-13 on page 22 allows the user to view a
list of all derived (formula) parameters from all the streams loaded in the project. If a
project is not loaded, then an empty derived parameter list, as shown left in Figure 3-4 on
page 17 will be displayed. Right click the mouse to invoke the menu shown.
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3.5.3 Function List Editor Window

The Function List editor shown right in Figure 3-14 below allows the user to view a list
of all function parameters from all the streams loaded in the project. If a project is not
loaded, then an empty derived parameter list, as shown left in Figure 3-5 on pagel7, will
be displayed. Right click the mouse to invoke the menu shown.

% Derived Parameter List DEMO | % Derived Parameter List DEMO |

Figure 3-13 Derived Parameter List | Figure 3-14 Function Parameter List

3.6 Tools Menu
The Tools menu, shown right, offers a variety

of handy utilities that are easily accessed via e Poet Doy _ser S 'Tf:;ka*::;::

this menu. These tools include: a Link Budget ' Hetwizard
calculator, Measurement Calculators, L B L eecvestomer
Measurement Converter, the Network il:;f;;:tdo':ase
Wizard, LDPS Archive Stripper, LDPS MeasCale
Parameter Database Import Utility, and an

IRIG-106 Chapter 8 Bus Monitor. Note for Link Budget and Measurement Calculators,
the user may add other tools simply by placing an exe file into the User Tools sub
directory. For more information on the individual tools, please refer to the Appendix of

this document beginning on page 79.

3.7 Server Information Section

Below the menu section of the client window is the information section (shown below —
red rectangle). The information section presents a variety of statistics about the server and
client programs. The server information section has several subsections including; Project
State, Server Information, and Stream Information. The particulars are described as
follows:

Project State
Project Name — The name of the project loaded on the client is displayed. If no project is
loaded, then “NOT LOADED: is displayed.
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Project Mode — The project mode information comes from the server application (while
running). Either LIVE or PLAYBACK mode will be displayed. The client application has
no control over the mode.

% LDPS Client Yer 8.392 (Pro) RUNNING_NDRMAL ] =10l x|

ﬁgﬁl.‘ﬁm Broiect  Bisgloe wiew Edit Todls _aboyt

Project State Server Info
hode

Time

Stream Time Overflow
1 257 947 0

Server Info

System Time - The numeric time value the system is using is displayed. The client
application has no control over the time displayed. If the server application is not
running, then the system time comes from the CPU clock (and is so stated next to the
time).

Server Mode — The server application has several states of operation, including: loading,
unloading, running normal (project loaded), idle (nothing going on), shutting down, and
off.

Packet Count — The packet count display is a simple sanity check for the client/server
communication path. If the count number does not increment, then there is no
communication with the server.

Overflow Count — This display counts the number of maintenance packets that were lost
from the server. If the counter continually increments, then there is most likely a problem
with the network (under light traffic loads). If graphics intensive displays are in use, this
may also cause the count to increment. If data from the maintenance thread is being lost,
then the system time and the status of the various streams are most likely to be affected.

Stream Information

Master Shutdown — This button is only available if the client is on the same machine as
the server. If this button is clicked, it will shut down the client AND the server. Use this
button with caution, especially if on a network. The master shutdown will not close the
backup server as well as the primary server. Only the server with the client that pressed
this button will shut down.

The Project Loaded section is only visible if a project is loaded on the client. This section
gives more information that is only valid if a project is loaded and allows some additional
control over the processing.
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Stream Time — For each stream processed by the client, a stream time stamp is extracted
and displayed. If a stream time is being used for system time, then this will be indicated
via an arrow pointing to the stream time.

Data Overflow — For each stream on the client, if the client could not get all of the data
processed before the next buffer arrived from the server, then the overflow counter will
increment. If the overflow counter is continually incrementing, then action is needed to
relieve the stress on the server.

Data Rate — For each stream on the client, the frame rate of data being received from the
server is displayed.

When to Process Data — As discussed in paragraph 3.1 on page 14, the decision of when
to process data for multiple streams can vary, depending on the project. The client
options discussed in paragraph 3.8.3 on page 26, allows the user to choose when to
process. The user may override the option setting by clicking the desired button here. If
the user selected the Use Throttle command from the When to Process Derived Functions
menu (System— When to Process Derived Functions— Use Throttle), then the throttle
slider control will become visible for adjustment.

Client Data Overflow — Not to be confused with the Data Overflow counter
(maintenance packets) described previously, the Client Data Overflow counter tallies the
number of times the client could not finish processing the data before new data arrived
from the server. If this counter continues to increment, action is needed to relieve the
stress on the client machine. The easiest and quickest way to remedy this condition is to
slow down the display update rate of the displays.

3.8 Client Options

There are numerous options the user can configure for the client. To get to the options
menu (System — Options), a project must NOT be loaded. The client options window
currently has three tabs to configure including: Directory, Operations and Utility.

Some options are also used by the server (like color selections, and directories), and the
server options file is shared by the device applications. The client(s) will share data if, the
client options are set to look at a specific server. Note. Although listed as
“Server8xOptions.opt” for the file name, there is only one options file for the server,
client, and hardware applications.

3.8.1 A Helpful Hint for Network Users

For network users, filling in the options for each machine can be inconvenient. If the user
configures the options for one machine, then the “Server8xOptions.opt” file may be
copied from the LDPS\SYSTEM\OPTIONS directory to the same directory on all the
other client machines. The user may then go through and modify only the client machines
that need to be different.
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3.8.2 Directory Tab

For non-network users, the directory tab shown in Figure 3-15 below is handy to have for
administration purposes. The directory tab is most important for network users. Here, the
user tells the client application where to get the files it needs to run projects. For network
users, one must use the file browser and go through the Network Neighborhood to point
to the network machine and directory to use. For non-network users, one may also go
through the Network Neighborhood if the files are on a remote computer.

Client Options )

Directory |Operatiu:uns | I tility I

Client Display Files
Display Backgrounds
Hardcopy Directary
Formula Lists Directory
Enumeration Sets
Ewvent Logs

Display Archives
Funckions

Map Displays
fudio Files

Bssign Server

Figure 3-15 Client Options Window - Directory Tab

Server — This path/name points to where the server program is located. The user may
switch servers on the network, but in doing so; the options file for that specific server will
be used. Without pointing at a valid LDPS server, the client will not get data.

The rest of the directories described in the following paragraphs are of administrative
concern and can be mixed and matched to be different or the same on each client,
depending on user requirements.

Enumeration Sets — Enumerations for widgets are stored and recalled from this location.

Event Logs — Client event logs from display pages are stored and recalled from this
location. It is suggested that these event logs be keep on the local machine.
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Display Archive — If processed data is archived, it is stored and recalled from this
location. It is suggested that the archived data be keep on the local machine.

Functions — Any user written functions for display page widgets are stored and recalled
from this location. It is suggested that these functions be keep on the local machine.

Screen Captures/Hardcopy — Any hardcopies produced are stored and recalled from
this location. Hardcopies are not really “hard copies” anymore. Instead they are either
BMP or JPG image files. It would be unwise to tie up the computer to actually make a
hardcopy printout while running a test because one might have to wait a minute or more
before getting control back from the printer. If real hardcopy printouts are needed, either
make them post test, or, copy the images to another machine and make the hardcopies
from that machine. It is suggested that these image files be keep on the local machine.

Client Displays — The actual display files are stored and recalled from this location. The
suggest location for these files is highly dependant on the situation for the system and for
the individual clients. It may be advantageous for some clients to get their displays from
the same location, while other clients get their displays from a different place.

Display Backgrounds — The display backgrounds are BMP image files that are stored
and recalled from this location.

Map Displays — Display information for maps widgets are stored and recalled from this
location. It is suggested that these map displays be keep on a remote shared drive.

WAV Files — Windows WAV audio files for widgets to play are stored and recalled from
this location. It is suggested that these audio files be keep on a remote shared drive.

Formula Lists — The derived formula and function DLL lists are stored and recalled
from this location. It is suggested that these formula list files be keep on a remote shared
drive.

3.8.3 Operations Tab

The operations tab shown in Figure 3-16 on page 27 allows the user to configure many
specific functional behaviors related to the operation of the client application. These tasks
include processing, archiving, and alarm functions and are described in detail in the
following paragraphs.

Process Derived On First Valid Stream - This applies only to multiple stream projects
where there are formulas or functions that use data from multiple streams. In this
scenario, the issue of when to start process a formula or function arises, especially if the
streams are at different rates. When this option is checked, the formulas and functions are
processed when the first stream gets new data. The Use Throttle command (see paragraph
3.1 on page 14) allows the user to manually set the rate to process at (up to 500 Hertz).
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Note: it is suggested that stream 1 be the fastest stream. If stream 1 is invalid, then it will
process data on the interrupt from the first valid stream.

Write Tag Timestamps in Archive File — When archiving data from a display page,
normally one only gets the system time stamp once for each parameter in the display. If
this check box is selected, then the location of the parameter timestamp will be next to
the data value in the archived file. This option is quite useful for playback, especially
with supercom data. For formulas and functions, the timestamp used is the system time.

Client Options

Directory ~ Cperations |thil'rt\y' |

Cancel

Figure 3-16 Client Options - Operations Tab

Allow Server Shutdown — This can be a dangerous option. If this option is selected,
AND the corresponding server option is also enabled, then a Master Shutdown button
(see below) will appear on the main client GUI. Pressing this button will shut down both
the client and server. Use caution with this feature if running on a network.

%i LDPS Client Yer 8.396 (Pro) IDLE ;lglﬁl

System  Project  Display Wiew Edit Tools About

Project State Server Info

Iioce I azter Shutdown
(u]¥

RES Time

Perform Stale Data Checks — The parameter database has the capability of checking for
stale data on a parameter basis. We define stale data where the parameter is supposed to
update at a specific rate, but instead is updating at a slower rate. When stale data occurs,
an asterisk is displayed next to the parameter value on the display pages. The stale data
checking is intended mostly for Chapter 8 users, but it can apply to other formats as well.
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This option will globally allow the user to turn the stale data checking on or off,
regardless of how the database is configured.

Always Load Project Automatically — When this option is selected, the client, upon
startup, will always load the same project that the server has already loaded. Thereafter,
the user has to manually load and unload the project on the Client. Also, if this option is
selected, the application will continually check and load the project if it is not already
loaded. The check is performed at five-second intervals. This gives enough time to get
into options and reset this in case this feature is not wanted.

Disallow Archives and Hardcopies — If this option is checked, the user will not be
allowed to archive data or make hardcopies.

Alert On Server Project Close — If this option is selected, and a project is loaded and
the server shuts down the project, then the user is alerted with a prompt to save any edited
display pages before the client unloads the same project. This option is normally enabled
on network systems and disabled on stand alone systems.

Embedded Audio Default is Playing — Select this option to automatically start playing
embedded audio. The default is not to automatically select Play.

Embedded Video Windows On Top — Select this option to always have the embedded
video displays appear on top of other displays.

Soft Decom break out audio — Select this option if the user’s software decommutator is
to extract audio data instead of having the program extract them. An example of this use
would be for chapter 8 streams, where the upper 8 bits are decoded bits, and the lower 16
bits are the audio bytes.

Soft Decom break out video — Select this option if the user’s software decommutator is
to extract video data instead of having the program extract them.

3.8.3.1 Startup Section
Load Last Display List — If this option is selected, then when the client program is
started up again, the last valid display list shown will automatically be displayed again.

Load Last Display Page — If this option is selected, then when the client program is
started up again, the last valid display page shown will automatically be displayed again.

Remember Page Size Position — Normally, pages are displayed in 80% of the total
screen real estate when they are called up. If this option is selected, then the size and
position of the page when it was previously saved will be restored when the page is again
recalled.

Disable Network — If this option is selected, then the network will not be used for
communications with the server, even though there may be a network interface card in
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the computer the server is running on. Recall that client/server communication may take
place via shared memory, or network. The client program must be restarted in order for
the change to take affect.

Set Windows Application Thread Priority High — Normally, the default for this option
is not checked. In the scenario where the client and server applications are both running
on the same machine, with the machine not being particularly fast, one may notice that
the client is losing data on fast streams. If this occurs, then select the option. This will set
the Windows thread priority for the client application to run in High (the same as the
server). This may resolve some of the data loss issues at the client. The Windows thread
priorities for the applications can be set with the Windows Task Manager, but this option
allows one to change the priority such that the client program will always start up with
the same priority.

Force Single Processor — This option forces the client application to use a single
processor in a multi-processor environment. This can also be accomplished with the task
manager, but this option sets the program to work this same way at each start up (because
processor thread associations no not persist between program restarts).

3.8.4 Utility Tab
The utility tab, shown in Figure 3-17 below, allows the user to assign the keyboard
function keys (F1-F10), and to define the text associated with data classification levels.

The client display function key assignments allow the user to assign function keys (F1 —
F10) to act as shortcuts for the client displays. These F Keys are in addition to the hard
coded keys available via the program. Available functions include:

Display Archive

D\redorvloperaﬁons Lkility I

Hardcopy

Unlatch

Freeze/Release

Quick Menu Hide/View
Event Log Hide/View
Ack Audio

Server Archive On/Off mia
Server Bump Run e

Quick Menu Autohide

SCI'VCI' Playback On/Of Event Log Autahide

Ack Audio

Nane
Unclassified
Fouo

Fms

Un Assign
Confidential
Secret

Top Secret
User Lewel 1

Display Archive Toggle

User Lewel 2

User Level 3
User Level 4
User Lewvel 5

Server Archive Toggle
Server Run Bump

> Server Playhack StartjStop

User Level 6

To assign a function key, place
the mouse cursor within the key

functions area and right click. Figure 3-17 Client Options - Utility Tab

Select the desired function from
the list menu and then press the function key that will be associated with the selected
function.
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The User Classification Text area allows the user to define/redefine the text associated
with the various data classification levels. To change the text for any of the classification
levels, place the mouse cursor within the text area and right click. Select the desired
classification level from the list menu and then change the text in the resulting dialog
box.

3.9 Display Page

The display page is the primary feature of the client application. The display page
presents data to the user in a wide variety of forms, including both tabular and graphical
modalities. The parameters on the display page are the only parameters that get processed
by the client. The widget’s configuration parameters control both appearance and
processing. The user may create and/or edit the widgets on the display page while data is
running.

3.9.1 Display Page Main Menu

Each display page or display list, like the example shown in Figure 3-18 below, has its
own main menu and controls that are independent of other display pages that may be
active. The user may have up to sixteen (16) display pages visible at a time.

&. 150:06:53:26.103 Page : vd_nav

Inertial

TR_DPSEOR T e 7
..i0355113.298 DMS S 035 4207174 Dib|
5.70 : <117 45 06.764 Db
85671.63 : 22065.88 Ft
314.99 : 283.86
0.00 : 16.47
8818.00 : 226.05

Clear Pauze

Figure 3-18 An Example of a Client Display Page
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In the caption area at the top of the display page are the customary Windows controls
(minimize, maximize, close). In addition, on the left side the System Time is displayed
(updated at a 10 hertz rate independent of the display update rate slider). Also shown is
the name of current Display Page. Next to the caption are status messages for the display
that may be of interest, i.e. Freeze (the display page is frozen). If the display page has
been edited without saving, then the display page name will be prefixed with an asterisk.

For display lists, like the example shown in Figure 3-19 below, the caption area is the
same as a display page caption described. The name of the list is displayed and the name
of the current page is also displayed on the list.

& 000:13:56:13.384 List : DemoSet Page : demo_postlaunc
demo_prefiight | demo_prelaunch | e

Tracking

Clear Fauze | 4 0000 v : 0.00000

FFT Plot

Figure 3-19 An Example of a Client Display List

3.9.2 Quick Menu/Top Controls Area

Under the caption (or at the top of the window if the page belongs to a Display List) is a
bar for the Quick Menu. As shown in Figure 3-20 below, the quick menu allows one to
quickly access some of the controls for the page. The controls on the quick menu are
described in detail in the following paragraphs.

% 00D:13:56:13.384 Page : demo_map =10l x|

Save Translucense
Save As = =

Display Update Rate
—j {mmf i |

Open Arc | Hardcopy | Unistch ‘Ack Audi0| Freeze | Page Options

Figure 3-20 Display Page "Quick Menu"
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Display Update Rate — This is a slider bar on the left side of the quick menu that
changes the update rate of the display. The default is 10 Hertz (adequate for most
displays). The update rare is adjustable from 1 to 30 Hertz. Note that display graphics are
CPU expensive. If the CPU load exceeds 75% (40% on dual virtual processors), then
decrease the display update rate such that there is no loss of parameter processing.

Open ARC — A button that toggles display page archiving on and off (assuming the
display page archive has been opened).

Hardcopy — A button that makes a hardcopy of the display page. Hardcopies are not
really “hard copies” anymore. Instead they are either BMP or JPG image files. It would
be unwise to tie up the computer to actually make a hardcopy printout while running a
test because one might have to wait a minute or more before getting control back from
the printer.

Unlatch — A button that when pressed, unlatches all parameters that may be latched on
the display due to a triggered event.

Ack Audio — If any parameter triggers an audible alarm sound, then the alarm sound may
be terminated immediately by clicking this button. Quitting the display also ends the
alarm.

Freeze — This button toggles the page between freeze and running. When frozen,
processing will still take place on the parameters, but the displayed values will not
update.

Save and Save As — These buttons allows the display page to be saved.

Translucence — This slider control lets the display page be ‘seen through’ such that one
can see other pages or data behind the display page.
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Enable Classification Ears

Page Options — There are many more options for the « Enable Event{Printer Log

display page that may not ne'ed to be accessed so OV ORI P
quickly. To access these options, either press the g i Tietedlalian
button, or right click in the quick menu area to invoke Enable Triggered Archive Control
the page options popup window shown right. The
same menu can be invoked by right clicking in the
display itself (not a widget).

v Auto Hide Top Controls
v fkbo Hide Event Log

Set Classification »
3.9.3 Page Options Page Colar
There are ﬁfte;en (15) options in the.: page options Background Ficture
menu shown right that are described in detail in the lear B e
fOHOWing paragraphs. Background Fickure Transparent

Set Al widgets to Lse Stream x

Enable Classification Bars — For security reasons, :
Set all Widgets To Use Fonk x

some displays will require the classification level of
the data to be displayed. If this option is enabled, a bar Clear All Archive Cantrol Triggers
will be displayed at the top and bottom of the display

page depicting the classification level set by the user (or set automatically by the data
dictionary and the highest level of classification of the parameters processed on the

display page).

Enable Event/Printer Log — This option enables the event log and printer log. Triggers
events may be output to this log. If this option is not set, then no events will be recorded,
and no trigger events will be output to a printer.

Enable Triggered Hardcopy - This option enables or disables the Auto Hardcopy event
action defined for the parameter (if one was defined). Select this option if hardcopies are
not required. Selecting this does not change the parameter event defined in the widget.

Enable Triggered Audio - This option enables or disables the Audio event action
defined for the parameters (if one is defined). Sometimes one may not wish to have the
audio alarm go off. This option allows the user to control the audio while at the same
time leaving unchanged the parameter event defined in the widget(s).

Enable Triggered Archive Control — This option enables or disables the Control
Archive Output Flag. If not enabled, then archiving is controlled via the normal archive
button. If this option is enabled, and the archive button is on, then archiving to the file
will only occur if a (any or all) parameter is triggered and the trigger action selection
includes the Control Archive Output option. Note; there can be multiple parameters that
have this trigger action. If any are triggered, then output to the archive file will occur,
otherwise IT WILL NOT.

Auto Hide Top Controls — If the Auto Hide option is enabled, the top controls bar will
be invisible until the mouse cursor is at the top of the screen. When the mouse cursor
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leaves the control area, the control area will become invisible again. If this option is not
enabled, the top control bar will always be visible.

Auto Hide Event Log — The display page may maintain an event log. Entries are made
in the log by triggering parameters (when the event log option is enabled for the
parameter). The user may also enter additional information in the log when the event is
triggered. This option enables the display of the event log (or hides it). If enabled, the
event log is displayed at the bottom of the display page. There are controls on the event
log to allow one to clear the event log and to save the event log

to a file. If the event log is activated, and the auto hide option —
is enabled, then the event log will be invisible until the mouse il iml (=
cursor is located at the bottom of the screen. When the mouse : F F : : I! ; =
cursor le.ave'ts' the event log area, the event log area will again ECEEEEEN
become invisible. EEEEEEEN
L0 0 el I
Page Color — Selecting this option invokes the color picker ..~
window shown right. This option allows the user to set the EEEEEEEN
background color for each display page. EEEEEEEN
Desfine Custom Calars >> |
Cancal |

Set Classification - This option enables the user to
set the classification of the display. If Auto is selected
from the list box, then the program sets the
classification to the highest level defined by all of the

Enable Classification Bars
v Enable Event/Printer Lag
Enable Triggered Hardoopy
v Enable Triggered Audio
Enable Triggered Archive Control

v Auto Hide Top Controls

parameters on the page. Otherwise, the user may
select any of the other classification levels to override
the classification set by any of the parameters.

Background Picture — This option allows the user to
select an actual photograph or drawing as a
background image for the display page. This could be
a picture of an aircraft, a drawing, or any other
Windows BMP file. Widgets on the display page are
drawn on top of this picture.

+ Auto Hide Event Log

Set Classification

Page Color

NOMNE
v UNCLASSIFIED

Background Pickure
Clear Background Picture
Eackground Pickure Transparent

FOLC

FM3
COMNFIDENTIAL
SECRET

Set all widgets to Use Stream x
Set All Widgets To Use Font x

TOPR SECRET
USER DEF 1

Clear All Archive Control Triggers

USER DEF 2
USER DEF 3

USER DEF 4
USER DEF 5
UISER DEF &

Clear Background Picture — This option removes any background picture that had been
previously selected.

Background Picture Transparent — Using this option, the user can experiment with the
background color and the background picture. When selected, the background color will
show through in certain colors of the background image.
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Assign Widget Paran
Set All Widgets To Use Stream x — This option o
invokes the pop-up window shown right. This feature Stroom Humbor
allows one to create a single display page for use on a el O gent
particular stream. Assume a scenario with two identical qreems 0 St
streams and the requirement to show the same data for fens € Sl
both streams. Rather than copying the page to a different
page, and manually editing each parameter in the new
Cancel ‘

page, this tool can be used to change the stream number
on a global basis. This includes derived parameters (formulas) and functions. Note for
formulas. The user must force parameter names using the full syntax, i.e
N1:PARAMNAME, where N is normal solving and 1 indicates for stream 1. Otherwise,
the formulas will not change with this tool.

Set All Widgets To Use Font x — This option allows the
user to change the font name and font size of all the
widgets on the display page to the selected font name
and size. Note. Some widgets have a fixed font size and
thus will not change.

Assign Widget Parameters to Stream

Clear All Archive Control Triggers — This option will scan all widgets on a page and
clear any parameter trigger actions that are set to Control Archive Output. Use this option
if one can’t remember what widgets have a parameter set with this action.

3.9.4 Display Page Mouse Controls and Menus
The editing of all display widgets begins with the mouse cursor. The

RIGHT mouse button will produce a particular menu, based upon where ey chmgnztoard ’
one clicks on the page. If one points the mouse at a widget and right S ok
clicks, a menu like the one shown in Figure 3-21 below will appear. If  aoepe
one is not pointing at a widget, but rather pointing on the display area of  sptocia  »
the page, then a menu like the one shown right will appear that pertains to Page Options
the display page.

U0990102 Lumistar, Inc. Page 35

11/20/2006



Lumistar Data Processing System (LDPS) Part-2
Technical Manual Client Application

Properties
Zopy To Clipboard
Delete

Figure 3-21 An Example Display Widget With Pop-up Menu

Widgets can be move around either by left clicking on the widget and moving it, or by
selecting a group of widgets and moving them all at the same time. To move a group of
widgets, select the group by left clicking on the page above the upper left widget, and
while holding the left button down, drag the mouse to below and right of the lower right
widget, and release the mouse button. A red rectangle around the widgets will result. Left
click inside the red rectangle and move the widgets. To abort the group move, left click
outside the red rectangle. One can also size all the widgets in the group as described
below.

3.9.4.1 Page Mouse Menu
The page mouse menu shown right has eight (8) commands. These Add widget >
include: Add Widget, Paste Clipboard, Erase Clipboard, Save  [=CFe™
Display, Save As, Snap To Grid, Close Archive, and Page Options. —
Each command is described in detail in the following paragraphs. Save hs

Snap ToGrid — #
Paste Clipboard - The clipboard mentioned here is NOT the standard  __Faeomtions |
Windows clipboard, but rather a special widget clipboard. Using it, one may copy
widgets to the clipboard and then paste them on the same or different display page. Up to
thirty-two (32) widgets may be stored in the widget clipboard. When the clipboard is
pasted, all widgets are copied from the clipboard with offsets of their original position
based on where the mouse is pointing and the first widget in the clipboard.

Erase Clipboard - This command erases the contents of the widget clipboard.

Save Display - This command will save the display page. If there is no name for the
display page, the user will be prompted for a name. The asterisk (if any) displayed next to
the display page name in the caption area will disappear after the page is saved. Recall
that the presents of the asterisk next to the page name indicates that the page has been
changed, but not saved.
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Save As - This command will prompt the user to save the display page with a particular
name. If one is running a display list and cycles through the display pages, the original
display page will be recalled unless the user change the page name in the display list.

Snap To Grid — This command allows all the widgets on the CuldWiiEE D

. . . . N Paste Clipboard
page to line up on a grid. This applies to both horizontal and Erase Clipboard
vertical positions of the widgets. The user may select the grid Save Display
size to be 2, 5, 10, 20, or 100 pixel squares as shown right. save e

2 Pixel Grid
S Pixel Grid
10 Pixel Grid

Size Widget Group — If one has a group of widgets selected L Pl e
(using the bounding rectangle), then this command will size all 100 Pixel Grid
the widgets in the group to be the same size, based on Widest,

Narrowest, Tallest, or Shortest widget.

Page Cphions

Close Archive - This command is only available if a display archive is open. The
command allows one to close the display archive so a different file can be opened with
the archive button.

Page Options — This command allows the user to change other page options, as
discussed in paragraph 3.9.3 on page 33. This command was included here in case the

user deactivated the Top Controls and needed to regain them.

Add Widget — This command invokes the widget gallery addwidget  » QRETSE

shown right. After the specific widget has been selected, it paste E::EEE:S e
will appear on the page at the location pointed to by the — —_ " = Gageschans »
mouse. There are ten (10) widget types to choose from and Save s e
include: Text, Instrument, History Plots, Gauges & SwpToGid b hearer
Charts, Special Devices, Spreadsheets, the Enunciator Page Options Sopich
Panel, the Stop Watch, the Map Widget, and a User Drawn i

Widget. o

3.9.4.1.1 Text Type Widgets
The following paragraphs briefly describe the fiddltidey DB THE:

Paste Clipboard Instrumnents

Alpha Mumeric
Tirne

[ 3
»
TeXt Type dlSplay Wldgets. The text Wldgets Erase Clipboard History Plats »  Scroll Stack
. . . . - | & Charts » 75 t Displ
include: Alpha Numeric, Time, Scrolling Stack, = b I R
. . Ve Bs
7-Segment Display, and ASCII Text displays. ———— o ine

b= To Grid 3
R e Enunciatar Panel

Detailed instructions on how to set up each of
these text widgets are not included in this
document, as the setup is simple and self-
explanatory. Very detailed information on
widget properties in general are discussed in paragraph 4 starting on page 51 of this
manual

Page Cptions Stop Wakch

Map

User Draw

The Alpha Numeric text widget, shown in Figure 3-22 below, can display up to sixteen
(16) individual parameters from up to twelve (12) streams, including formulas and
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functions. The parameter name, current value, and label displayed in a three-column
table.

AlphaMumbist
64243.00

18137.00

5589.00
I

Figure 3-22 Alpha Numeric List - Text Widget

The Time widget, shown in Figure 3-23 below, can display the stream time for up to
twelve (12) streams as well as system time, and the time from a time card. The stream
number and current time are displayed in a two-column table.

3:58:17.422

Figure 3-23 Time Display - Text Widget

The Scrolling Stack widget, shown in Figure 3-24 below, can display up to eight (8)
individual parameters from up to twelve (12) streams, including formulas and functions.
The parameter name (up to 8) and the time stamp are displayed in a multi-column table.
Each new value for the parameter appears below the previous, with the most recent value
appearing at the bottom of the display.

18730.00 000:13:57:23.126
18730.00 000:13:57:23.126
18730.00 000:13:57:23.126
18730.00 000:13:57:23.126
18730.00 000:13:57:23.126
18730.00 000:13:57:23.126
18730.00 000:13:57:23.126
18730.00 000:13:57:23.126
18730.00 000:13:57:23.126
18730.00 000:13:57:23.126

s

Figure 3-24 Scrolling Stack - Text Widget
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The 7-Segment display widget, shown in Figure 3-25 below, displays the numeric
decimal value for a single parameter from up to twelve (12) streams, including formulas
and functions. Up to eight (8) digits may be displayed, with two digits to the right of the
decimal point.

Figure 3-25 7-Segment Display - Text Widget

The ASCII Text widget, an example of which is shown in Figure 3-26 below, allows the
user to enter any ASCII text, up to sixteen (16) characters in length. The text appears in
the upper left corner of the widget and may have either vertical or horizontal orientation.
The area within this widget may be re-sized as desired, and other widgets may be placed
within, as shown in the figure below.

Figure 3-26 ASCII Text Widget
(with embedded 7-segment)

3.9.4.1.2 Instrument Widgets
The following paragraphs briefly describe the hd widget > BEMARELG

3
. . . Paste Clipboard Instruments 3 Altimeker
Instrument display widgets. The instrument EraseCipboard  HistoryPlots b Hel
. . . . . et Charts Artificial Hori
widgets include: Altimeter, HSI, Artificial S S I
. . . . aVE AS
Horizon, Climb, and Odometer displays. Detailed sroadshost | o dometer

i L3
e 10 it Enunciator Panel

instructions on how to set up each of these
instrument widgets are not included in this
document, as the setup is simple and self-
explanatory. Very detailed information on widget
properties in general are discussed in paragraph 4 starting on page 51 of this manual

Page Options Stop Wakch

Map

User Draw
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The Altimeter display widget, shown in Figure
3-27 below, displays the numeric value for
altitude and barometric pressure. The altimeter
widget uses two parameters from up to twelve
(12) streams, including formulas and functions.
The altimeter widget also has a warning light in
the lower left of the display. The altitude
warning light color is set by the first value
color. The warning light can change colors
based on the event colors set in the first
parameter in the widget.

Figure 3-27 Altimeter Widget
(Instruments)

The HSI display widget, shown in Figure 3-28 below, requires up to eight (8) parameters
from up to twelve (12) streams, including formulas and functions to become fully
functional. The parameters include: Course Display, Nav Source, Distance Display, Nav
Pointer, Time Display, Speed Display, Bug, and Compass.

Enable Patameter [~ ([ 1) Load Enumerat lion

Stream Sowice Stroam 1 ~] | sere
Clear | Display ¥ Evenilog %
Perametes Name
=

"Value
Data Solve Algarithm Mz +b 2

Parameter Label
Unit of Measure Label

Edit Triggers ~ [..]
Edit Appearance [..]

Global Presentation [~

Data Calor

Label Color NI

Display Radic Base 10 2
Value Width

B =
Decimal Places 7 - i

Figure 3-28 HSI Display Widget & Editor (Instruments)

The Artificial Horizon display widget, shown in Figure 3-29 below, requires up to six
(6) parameters from up to twelve (12) streams, including formulas and functions to
become fully functional. The parameters include: Bug Heading, Cue Pitch, Cue Roll,
Heading, Pitch, and Roll.
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Figure 3-29 Artificial Horizon Widget (Instruments)

The Climb display widget, shown in Figure 3-30 below, displays the value for the rate of
climb. The Climb widget uses a single parameter from up to twelve (12) streams,
including formulas and functions.

\

100 ftimin

Figure 3-30 Rate of Climb Widget (Instruments)

The Odometer display widget, shown in Figure 3-31 below, displays the numeric
decimal value for a single parameter from up to twelve (12) streams, including formulas
and functions. Eight (8) digits are displayed, with two digits to the right of the decimal
point. The odometer widget also has an optional reset button, shown in red at the left of
the figure below. Pressing the reset button will reset the display value to zero. The reset
button may be turned on and off from the widget properties editor.
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0poo1s

Figure 3-31 Odometer Widget (Instruments)

3.9.4.1.3 History Plot Widgets

The following paragraphs briefly describe the tiard d et
History Plot display widgets. The History Plot Erase Clpboard  [ECTI
widgets include: XY Plot, FTT Plot, and Strip Chart — sebsplay Rl
displays. Detailed instructions on how to set up each et S —
of these instrument widgets are not included in this replaGre Y
document, as the setup is simple and self-
explanatory. Very detailed information on widget
properties in general are discussed in paragraph 4

starting on page 51 of this manual

%Y Plot
FFT Flak
Strip Chart

-~ vEd~ -
)

Enunciator Panel
Page Cptions Stop Wakch

Map

User Draw

The XY Plot display widget, shown in Figure 3-32 below, can display one or two X/Y
data pairs (four individual parameters from up to twelve (12) streams, including formulas
and functions). The display supports both linear and logarithmic displays.

Clear | Paise | % 0.00000 ¥ : 0.00000 [ Grid [ XHair @ Alpha Data [~ ¥ Min Top

25.50 51.00 7

Figure 3-32 XY Plot Widget (History Plots)

The FTT Plot widget, shown in Figure 3-33 below, displays the Span Adiust

frequency spectrum calculated via an FTP algorithm applied to a single o8 Per Divein
parameter from up to twelve (12) streams, including formulas and o e >
functions. To access the controls for the spectrum display, place the Pause
mouse cursor within the plot grid and right click to invoke the controls Persistance
. . . . Ew' Averageing #
menu shown right. The FTP algorithm applied to a single parameter can spike Rejection >
U0990102 Lumistar, Inc. Page 42

11/20/2006



Lumistar Data Processing System (LDPS) Part-2
Technical Manual Client Application

have up to 1,024 points, selected from the widget properties appearance dialog box.

FFT Plot

f

Figure 3-33 FTT Plot Widget (History Plots)

The Strip Chart widget, shown in Figure 3-34 below, can display up to four (4)
individual parameters from up to twelve (12) streams, including formulas and functions.

5 1]10.000

Figure 3-34 Strip Chart Widget (History Plots)
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3.9.4.1.4 Gauge & Chart Widgets

The following paragraphs briefly describe the
Gauges & Charts display widgets. The
Gauges/Charts widgets include: Angular Gauge,
Liner Gauge, Multi-Bar Chart, Tank, and Pie
Chart displays. Detailed instructions on how to
set up each of these instrument widgets are not
included in this document, as the setup is simple
and self-explanatory. Very detailed information

Part-2
Client Application
Add Widget 3 Text Type 3
Paste Clipboard Instruments 3
Erase Clipboard Hiskory Plots 3
3 — Gauges |/ Chatts  » Angular Gauge
Sa\re AISD & Special Device .3 Linear Gauge
e hs Multi-Bar Chart
¥ Spreadsheet
Snap To Grid » 5 Tank
Enunciator Panel ]
Pie Chart
Page Cptions Skop YWatch

Map

User Drawe

on widget properties in general are discussed in paragraph 4 starting on page 51 of this

manual

The Angle Gauge widget, shown right in 11.00

Figure 3-35, can display up to eight (8)
individual parameters from up to twelve
(12) streams, including formulas and
functions. The user has individual control
on arrow length and width, as well as the
number of scales and min/max values.

The Linear Gauge widget, shown in
Figure 3-36 below, can display up to eight
(8) individual parameters from up to
twelve (12) streams, including formulas
and functions. The Linear Gauge can have
one or two separate scales as well as

individual control on arrow length and Figure 3-35 Angle Gauge Widget (Gauges/Charts)

width, as well as min/max values.

Figure 3-36 Linear Gauge Widget (Gauges/Charts)
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The Multi-Bars widget, shown right in Figure 3-37, can
display up to sixteen (16) individual parameters from up
to twelve (12) streams, including formulas and functions.
The user has individual control on bar colors and font
sizes.

Wultl Bars

The Tank display widget, shown in Figure 3-38 below,
displays a numeric value as well as the visual height of a
liquid in a tank for a single parameter from up to twelve
(12) streams, including formulas and functions. The user

has control over the color assigned to the liquid as well as
its width. 483

Figure 3-37 Multi-Bars Widget
(Gauges/Charts)

Figure 3-38 Tank Widget (Gauges/Charts)

The Pie-Chart widget, shown right in Figure
3-39, can display up to eight (8) individual
parameters from up to twelve (12) streams,
including formulas and functions. The user has
individual control on colors and font sizes and
may select rectangular, round rectangle, or
elliptical widget shape. The elliptical shape is
shown right.

Figure 3-39 Pie Chart Widget
(Gauges/Charts)
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3.9.4.1.5 Special Device Widgets
The following paragraphs briefly describe the add vidget » JERERRITE
Special Device display widgets. The Special it il Wi

»
3
Erase Clipboard Hiskory Plats 4
3
»

Device widgets include: MF Decom Status, and E— Sl | Gl
; MF Decom Status
Spreadsheet Lz ptone

LS-22 Scope displays. Detailed instructions on i

Snap To Grid »

Enunciator Panel

how to set up each of these instrument widgets
are not included in this document, as the setup is
simple and self-explanatory. Very detailed
information on widget properties in general are
discussed in paragraph 4 starting on page 51 of this manual.

Page Cptions Skop Watch

Map

User Draw

The MF Decom Status widget, shown right, is a simple
status display for the LS-50 multifunction telemetry card.
The display simulates four LED indicators that show the
status of the; Major Frame Lock, Minor Frame Lock, Bit
Synchronizer signal lock, and /RIG time-code status. The display may be connected to
any of the twelve (12) streams supported by the client.

MajFL, MinFL, BS, IRIG

The other special device is the LS-22 Scope widget, shown in Figure 3-40 below. This
special device widget may be configured to display either spectral or time-domain data
from the Lumistar LS-22-SE Spectral & Oscilloscope Display PCI Card. The display
may be connected to any of the twelve (12) streams supported by the client. For more
information on the LS-22-SE, see the hardware user’s manual, Lumistar document
number: U0220201. The setup and configuration of the LS-22-SE is also discussed at
some length in paragraph 3.6 of Part-1 of this user’s manual (server manual).

Figure 3-40 LS-22 Widget (Special Device)

The LS-22 Scope widget is somewhat different from other client widgets in that placing
and right clicking the mouse cursor in the display portion of the widget does not invoke
the widget properties editor as with other widgets. Rather, the display controls are
invoked and are different according to the mode the display is in. There are two display
modes supported. The Frequency display mode, shown left in Figure 3-40, shows a
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spectral plot of the signal. The Time mode, shown right in Figure 3-40, shows a time-
domain plot of the signal. In Time mode, the display controls include: Cursors, Pause,
and Persistence. In the Frequency mode, the display controls include: Marker Mode,
Pause, Bandwidth Averaging, and Spike Rejection. See paragraph 3.6 of Part-1 of this
user’s manual (server manual) for more information on these display controls.

To invoke the widget properties editor, place the mouse cursor in the lower portion of the
display near the slider controls and right click.

3.9.4.1.6 Spreadsheet Widget
The Spreadsheet widget,

. A Flight Parameters
an example of which is
shown right, can display a 16735.00 20343.00 10993.00 18554.00 14558.00 23999.00 18086.00
large amount Of 48000 7¥76.00 30870.00 21118.00 22889.00 10152.00 22463.00

information ina Compact, 31111.00 8831.00 B8051.00 318400 318400 3794.00 16543.00

tabular form. The
spreadsheet widget can display up to 256 (16 x 16) individual parameters from up to
twelve (12) streams, including formulas and functions. The properties editor for the
spreadsheet widget is shown in Figure 3-41 below. The user may select the number of
rows and the number of columns as well as control the cell height and width. To enter a
column or row heading, double click on the column or row heading and enter the desired
text in the dialog box.

Spreadsheet Widget Editor

Row Heading: I3

Col Headings v Mum Rows |5 3,

Ennunciator Style v

Frame v
e
MigeEidlze | Hum Columns ~ | Caption 4

HeadngColor [N | Heading Cellwidth [40 2] Caption Panel Color | O B
DataCelColr [ | oDacelwisn  [60 2] | CaptionFant

Girid Font M Cell Height 2 ¥ Caption ISp[eadsheet

Figure 3-41 Properties Editor (Spreadsheet Widget)
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3.9.4.1.7 Enunciator Panel Widget
The Enunciator Panel widget, shown right in Figure Enuncictor

3-42, can display up to eight (8) individual DER G ONF
parameters from up to twelve (12) streams, including
formulas and functions. The user has individual
control on colors and font sizes and may select —
rectangular, or circular indicator shape. The Sl

rectangular shape is shown right.

DER_EL1
1.46

Figure 3-42 Enunciator Panel Widget

3.9.4.1.8 Stop Watch Widget

The Stopwatch widget, shown in Figure 3-43 below, is a handy tool for measuring time
events. The stopwatch widget has two modes, Elapsed Time, and Time To Go (TTG). In
the elapsed time mode, the duration of time is measured by clicking the Start button.
Successive clicks of the start button will pause and resume the time count. To set the time
count back to zero, click on the Reset button. In the TTG mode, enter the time value to
count down from by invoking the widget properties editor. Upon counting down to zero
in TTG mode, a variety of trigger events can be used including: hardcopy printouts, event
logs, and visual and/or auditory alarms.

00:31.149

Figure 3-43 Stopwatch Widget

3.9.4.1.9 Map Widget

The Map Widget, an example of which is shown in Figure 3-44 below, is a very
powerful tool for displaying a large variety of data associated with the movement of
objects and other targets relative to a two dimensional coordinate map. The map widget is
far too complex to describe here, but is thoroughly documented in paragraph 6.8 on page
91 of the Appendix of this user’s manual.
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The map widget can contain one image
that represents the world of interest. It
can also contain up to 32 waypoints
(and their respective images), and
display up to 12 moving targets (and
their respective images). In addition to
displaying images, there are up to 12
functions that can be displayed at a time
on the map widget.

The user can couple the world image to
a selected moving target, or the center of
all moving targets, such that the world-
view moves, while the moving target
stays stationary in the center. The
moving target(s) can be set to coast
during data dropouts, and each moving
target can have a velocity vector
Figure 3-44 An Example of the Map Widget predicting its location along with a
history trail, allowing one to see where
the object has been.

3.9.4.2 Widget Mouse Menu —

In general, if one right clicks on any display widget, the
widget menu, like the one shown right will be
displayed. The mouse menu has three commands:
Properties, Copy to Clipboard, and Delete. Select the
properties command to invoke the widget properties
editor. An example of the widget properties editor is
shown in Figure 4-1 on page 51. For the majority of
display widgets, the appearance of the properties editor
will remain the same. Exceptions, like the properties
editor for the spreadsheet widget shown in Figure 3-41 on page 47, are documented in
this manual. The Copy to Clipboard command allows the user to copy the selected widget
to the widget clipboard (not to be confused with the Windows clipboard). The delete
command allows the user to remove the selected widget, or group of widgets from the
display. One may also select a widget and press the Del key on the keyboard to achieve
the same effect.

Properties
Copy To Clipboard
Delete

3.9.5 Display Page Keyboard Controls

The display page has a number of keyboard shortcuts that are described here. In addition,
the user may assign certain commands to the function keys (F1 through F10) via the
Client Options (see paragraph 3.8.4 on page 29). The keyboard shortcuts are as follows:
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Table 3-1 Keyboard Shortcuts

Key Function
Ctrl A | Toggle display page archiving.
Ctrl H | Generates a hardcopy of the screen.
Ctrl S | Resumes the display if it was frozen or freezes the display if not frozen.
Ctrl U | Unlatches any parameters that were latched.
Up Arrow | Increases the display update rate (no widget with focus).
Down Arrow | Decreases the display update rate (no widget with focus).
Up Arrow | Move focused widget up 1 pixel. (press key twice)
Down Arrow | Move focused widget down 1 pixel. (press key twice)
Left Arrow | Move focused widget left 1 pixel. (press key twice)
Right Arrow | Move focused widget right 1 pixel. (press key twice)

3.10 Display Lists

Display lists, like the one shown in Figure 3-19 on page 31, are simply a collection of
display pages. When viewing a display list, only one display page is visible at any one
time. There may be up to eight (8) display pages on the display list. The display list
allows one to monitor multiple pages of widgets and to switch quickly between the pages
in the list. Processing of the data only occurs on the active display page. The individual
display pages in the list do not have a caption area, but rather the information is kept in
the caption area of the display list.

Directly below the caption area are the individual tabs that correspond to the display
pages of the display list. To switch pages, simply click on any one of the tabs. One may
also use the PgUp and PgDn keys on the keyboard. This will cycle to the next or previous
display page in the list. The user may also use the number keys to switch directly to the
desired page. The number keys start with 1, then go through 8, corresponding to the first
tab on the left.
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4 Widget Properties

Each display widget in LDPS is setup and configured via the widget properties editor. In
general, the look and feel of the properties editor is the same for all widgets, although
there are a few exceptions. As an example, the properties editor for the Artificial Horizon
widget is shown in Figure 4-1 below. A detailed explanation of the various portions of
the properties editor is presented in the following numbered paragraphs.

The quickest and easiest way to use the properties editor is to ensure that the database
and/or project are loaded first. Live data does not have to be running, although it can. In
fact, widgets can even be edited while conducting a test.

The majority of widgets can

support up to eight (8) Bug Hdg !Cue Pilch! Cue Roll | Hdg | Pitch | Roll ;

parameters. Some widgets can

1 displ Enable Parameter [ [ A ] Load Enumeration

on y lSp ay . one Or‘ tWO Shream Source IStream‘I vl M :

parameters, while others like the Dt == | Displap I EventLog [
MUIti-BarS (See page 45) can Data Salve Algorithm IMx+b vl Vel ITEXT IA

support sixteen (16) parameters.
The spreadsheet widget (see il s e [
paragraph 3.9.4.1.6 on page 47) R
can display up to 256 Edit Appearance ()
parameters. All widgets support T
parameters from up to twelve | .
(12) streams, including formulas | LabelColor =

and functions. Display R adix IBase 10 'l

Walue Wwidth

Parameter Label I

Decimal Places

As changes are made to the
properties, the widget reflects the
change immediately. Canceling
from a property editor results in Figure 4-1 Widget Editor (Artificial Horizon)
the original properties being
restored. The properties are different for each widget. There are at least two property
setup windows for each widget. The first property setup window is fairly generic for all
widgets, and is typified by the window shown in Figure 4-1 above. The first property
setup window is where one enters the parameter information, as well as enumeration and
basic display characteristics (like number of decimal points). The second property setup
window is typically very different for each type of widget. Here, one sets up the
appearance of the widget and configures items such as the background color, captions,
needles, etc.

4.1 [Initial Setup.

The first property setup window is where the initial configuration of each parameter in
the widget is made. As shown in Figure 4-1, there are seven basic sections in the first
property setup window. Each section is described in the following paragraphs.
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The Caption Area displays the name of the widget, and indicates if any changes have
been made to the widget by showing an asterisk preceding the name of the widget. Below
the caption area are one or more tabs where one selects the Parameter Number (or
name) to be edited in the widget. Some widgets have the name of the parameter (like
Latitude, Longitude, HSI Bug, etc) while others have the number the parameter.

The Parameter Information area, shown right, is
below the parameter number tabs in the left corner of

. . . . . Stream Source IStleam 1 j
the window. This area contains the information . |
required for the parameter to update. The user can
either manually enter the information, or drag a
parameter from any of the available lists onto the appropriate fields, which will
automatically enter the required information. There are four fields required. If the Enable
Parameter check box in not selected, then the parameter will not be processed. Next to
this checkbox are three ellipses (...). Each ellipse represents a valid list a parameter may
be chosen from. Clicking on the ellipse invokes the respective list. The lists include (from
left to right): The Parameter Database, the Derived Parameter list, and the Function
Parameter list. Invoke the appropriate list, select a parameter, and then drag the
parameter into the Parameter Name. All of the appropriate information will automatically
be entered. If manually entering the parameter information, select the Stream Source
from the dropdown list. Here one may choose from a derived formula, a function, or one
of the streams. If the stream is from a derived formula or from a function, then one will
have to drag the parameter from the appropriate list onto the parameter name. One cannot
manually enter the parameter name in this scenario. Switching from a stream to a derived
or function stream causes the parameter name to be cleared.

Enable Parameter [~ [

[rata Solve Algaorithm IM:-: +b j

The Parameter Name is how the client application finds the needed information from
the database. The Data Solve Algorithm method indicates how the data is to be solved
by the client. If the stream source is from a derived formula, then the algorithm method
will be Derived. If the stream source is from a function, then the algorithm method will
be Function. Otherwise, the algorithm method will be Mx+B or Raw. (See paragraph
4.3.8 on Client Processing for more details). For derived and function parameters, the
algorithm method will be filled in automatically. For normal stream parameters, the only
choices are Mx+B and RAW. For the Spreadsheet widget, there is an additional
algorithm method - Text Label, which allows one to have text in a cell (no processing of
data). The text displayed is the text contained in the Parameter Label.

Under the parameter information area is Label and o, vierLabel |
Appearance section (shown right). There are tWo | | of essume Label —
fields required. The event triggers apd widget | fiitioems ()
appearance are also invoked from this section. Edit Appearance [..]

The Parameter Label ficld defines what to display on the widget for the parameter’s
label. The parameter label does not have to be the same as the parameter name. Unlike
the parameter name, it can also contain spaces and be a mixture of upper and lower case.
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Use the Unit of Measure Label to define what to displayed for the unit of measure
associated with the parameter label. For example, the parameter label might be,
“Velocity, ” with the corresponding unit of measure label of, “MPH.” Some widgets do
not display a unit of measure label, while others do.

The ellipse (...) next to Edit Triggers invokes the

widget trigger editor shown in Figure 4-3 on page Widget Shape  [Rectangle ~]
55. The ellipse (...) next to Edit Appearance Widget Fort [ Fot
invokes the widget appearance editor shown in il 50';'7 I
Figure 4-2 shown right. This appearance property
applies to the widget as a whole, not necessarily to a ELZ“E”:?'” =
particular parameter in the widget. Fight Director Color o
Heading Bug Colar 4
Under the label and appearance section is the Value R Hater Coo I
Presentation section shown below. There are six Show Heading Bug ¥
fields required. Flight Director Style [pULLS EYE 4
Heading Style |FD LLOWS HORIZON j
Global Fresentation [~ Reference Markers Style [DUAL -]
DataColor 0
Label Color [N
Dizplay B adix IBase 10 j
Value width I8 B Figure 4-2 Widget Appearance Editor
Decimal Places |2 =] (Artificial Horizon)

If the Global Presentation check box is selected, then all of the parameters in the widget
will have the same information defined in this section applied to them. This includes the
Data Color, which defines the color of the text for the data when it is valid and not
triggered, and the color of pens, needles, bars, text, etc. It also includes the Label Color,
which defined the color for parameter labels and unit of measure labels for the selected
parameter.

Choose the Display Radix to define the number base for the widget. If one chooses
anything except base 10, the data displayed will be raw/unprocessed data. There are four
special radix types in addition to the standard number radix types. These include:

1. ASCII, which displays the ASCII character for the processed value if the value is
between 32 and 127. Any other value displays “???”

2. DMS, which displays a degree type value in degrees:minutes:seconds in the form:
ddd mm ss.sss. One can elect to remove the partial seconds (.sss) by setting the
number of decimal places (see below) to 0, 1 or 2. All other ‘number of decimal
places’ will result in 3 decimal places to the right.

3. HMS, which displays a time type value (in seconds) to hours:minutes:seconds in
the form: hh:mm:ss.ssssss. The seconds will either have 0 decimal places, 3
decimal places, or 6 decimal places, depending on the setting of the number of
decimal places. Invalid time will be displayed as XX:XX:XX. XXXXXX.
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4. DHMS, which displays a time type value (in seconds) to
days:hours:minutes:seconds in the form: ddd:hh:mm:ss.ssssss. The seconds will
either have 0 decimal places, 3 decimal places, or 6 decimal places, depending on
the setting of the number of decimal places. Invalid time will be displayed as
XXX XX XX XX XXXXXX.

The Value Width field defines the number of total characters to display for the parameter
value, including the decimal point and sign. The Decimal Places field defines the number
of decimal places to the right of the decimal point for the parameter value. If the display
radix is other than base 10, then 0 decimal places to the right of the decimal point will be
displayed.

The Enumeration section allows the user to define text to .

. . . M Enurmeration
be displayed for a parameter instead of a specific value. “save |
There may be up to 512 values for each parameter. For | ey | Disply ¥ Eventlog
example, display the word “ON” when the value for the [vaue [Test [
parameter is a 1, and display the word “OFF” when the
value is a 0. In general, if the parameter value equals one of
the values entered, then instead of displaying the value, the text next to the value will be
displayed. One may elect to have the enumeration apply to the display, to the event log,
neither, or both. The user can also save the enumeration list and recall it later for a
different parameter or widget by using the Load, Save, and Clear buttons.

4.2 Widget Triggers

The trigger editor allows the user to setup and
. . Parameter Label I
configure trigger events for the widget. As shown _
. . . . . Uit of Meazure Label I
right, the ellipse (...) next to Edit Triggers invokes =
the widget jcrigger eflitor shown in Figure 4-3 on page
55. The trigger editor has four regions or sections
that are described in the following paragraphs.

The Trigger Enable section has five (5) settings. The priority of checking parameters
follows the order established in this section (Equals, Greater Than, Less Than, etc.). If the
parameter value Equals the entered value, a trigger will occur. Likewise, if the parameter
value is Greater Than, or Less Than, the entered value, a trigger will occur. A
parameter is In Range, if the parameter value is greater than or equal to the low value
box AND the parameter value is less than or equal to the high value box. When the
parameter is in range, a trigger will occur. Correspondingly, a parameter is Out Of
Range if the parameter value is less than the low value box OR the parameter value is
greater than the high value box. When the parameter is out range, a trigger will occur.

The Trigger Colors section allows the user to select the text color for the parameter value
if the selected trigger is met. This overrides the Data Color selected on the Value
Presentation section described on page 53. Each of the seven (7) trigger condition can
have a separate color.
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Widget Trigger Editor for Artificial Horizon The Trigger Events Control
section allows the wuser to
I Equals  [oom Equals | select an action, or group of
™ Greater Than [0.000 gizse N actions that take place if a
|u.nun Less Than - . .. . .
LISl N trigger condition is satisfied.
R [ pam | OO The user may select'any or all
Lached [N of the eleven actions. The
[~ Out OF Rangs IU-UUU ID-DDD Page Flash . .. .
weflesh [N individual actions are
described as follows:
I Hardcopy = On'alue Change .
I Latch @ Whie Value Meets Tringer The Hardcopy action
M il produces a hardcopy (screen
[~ Line Printer Entry f h Th
I Bing Page To Frot capture) o ‘ the screen. e
B Fesh e Bt Latch action freezes the
0 R updating of the displayed
[~ = 0wt .
- value. The value will not be
[T Play sudic Fils . . .
updated again until the page is
[ Run ExeFile 1 t h d . th P
[ Control Archive Qutput unfatche 'Vla € age
Controls. With the Event Log

Entry action, the time stamp,
Figure 4-3 Widget Trigger Editor (Artificial Horizon) parameter name, parameter
label, unit of measure label,
and the parameter value are all entered into the event log. Correspondingly, the Line
Printer Entry action sends to the printer the time stamp, parameter name, parameter
label, unit of measure label, and the parameter value. The Play Audio File action plays a
WAV file selected by the user. Select the sound file by clicking on the panel next to the
check box. With the Run Exe File action, the selected executable program will be run.
Select the desired exe file by clicking on the panel next to the check box.

When the Control Archive Output action is selected, archiving is enabled and data is
written to the disk. Multiple parameters on the display page may have this action set, and
any parameter that is triggered will cause data to be written to the disk. The display page
option, “Enable Triggered Archive Control” must be enabled for this trigger action to
work. If it is not enabled, then this action has no meaning. If multiple display pages are
open, and a parameter on one of the page is triggered with the Bring Page To Front
action set, then the display page with the triggered parameter will become the top most
displayed page. This action is useful if one is monitoring parameters that are of little
interest, unless they change in value. The Flash Page Color action will cause the
background color of the display page to flash at a 3-Hertz rate while the trigger condition
is satisfied. In the same way, the Change Page Color action will cause the background
color of the display page to change color (and remain) until the trigger condition is no
longer satisfied. Finally, the X Out action will cause a large “X” to be displayed across
the display page while the trigger condition is met.
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In the Trigger Action Control section, the user can control how trigger notifications are
handled. Trigger events often occur during a test, and the user may only want a single
notification to be given when the trigger is first satisfied. At other times, one may require
notification anytime the trigger is satisfied. The controls in this section allow the user to
specify when the trigger notifications take place. Two options are supported. With the On
Value Change option, a trigger event is sent only if the value changes from one process
iteration to the next. If the value satisfies a trigger, and remains at the same value, only a
single event action will occur. This option is useful for times when the trigger condition
remains true for some extended time, but only one hardcopy notification is required. With
the While Value Meets Trigger option, a trigger action will continually be generated as
long as the trigger condition is satisfied.

4.3 Display Formula Math

When assigning a solve method to a parameter in a display widget on the client, one has
the option to select Formula as the algorithm method to use. If the display needs
something more complex than a parameter solved with a linear (Mx + B) formula, and
can be solved with a simple mathematical expressions, then the Formula solve method
should be used. If the mathematics are too complex, then one must use a Function solve
method, which involves the user writing a DLL.

The Formula solve method is a very powerful technique. For instance, one can perform a
trig function on a parameter, or compare a parameter from stream 1 with a parameter
from stream 2. One may also have conditional statements in the formula (If, then, else).
Scaled or raw parameters can be used in the formula. Other formula results may be used
in the equation, as well as function results. The limitation is that the formula cannot
exceed 1,024 characters.

4.3.1 Formula Rules

The math engine is parameter name based. Enter the formula just like one would for a
high school math problem (NON RPN?). All the rules of precedence apply. There is even
a method to do conditional expressions. Derived variables can also be inside a derived
formula.

EXAMPLE — non-conditional
INPLAT * 48.7 + INPLON - 2.0 + SIN(45.0)
EXAMPLE — conditional

IF INPLAT > 35.0 THEN RESULT:=1.0 ELSE IF INPLON < -117.0 THEN
RESULT:=2.0 ELSE RESULT:=INPLAT/INPLON

3 RPN - Reverse Polish Notation.
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The parser is based on a 3rd party tool and is quite fast (as fast as compiled code). The
parser allows “Pascal-like” constructs, including math operators and if-then-else with
blocks and nesting. In general, the formulas must conform to the following rules:

e Each statement must end with a semicolon (;)

e The following statements may be used:
o if..then... else...;
for ..:=... to (downto) ... do begin end;
repeat ... until ...;
while ... do begin end;
break, assignments (:=);
Statement(s) in the above declarations states that one can specify either a
single statement or a block of statements. The block of statements must be
enclosed in begin ... end keywords.
0 Cycle statements can use break keyword to break the cycle (break must
also end with a semicolon).

O O0OO0OO0Oo

e Each function has a reserved local variable RESULT, which is used to assign the
result the function returns. For instance:
IF (PARAM 1 * 3.0) > 50 THEN RESULT :=2.1 ELSE RESULT := 1.3;
If one use a valid identifier name in the left part of the assignment statement, or as
a variable in a for cycle, which is not a variable within the scope of the formula, a
local variable is created automatically and initialized with zero (0), which is valid
only within the body of the formula. Thus, if one use somewhere in a script, i.e.
a:=a+2; and 'a' is not declared as a variable, then the first thing that occurs is the
creation of a local variable 'a', initialized with zero, and then the evaluation is
performed.

e Ifno block type statements are used, then no RESULT or the semicolon is
required. For instance:
PARAM 1 * PARAM 2

e Expressions may contain the following constant and variable types:
O integer numbers
0 floating point numbers
0 scientific numbers

e No limit (except memory) on the number of derived parameters. Each derived
parameter can have several variables inside it.

e Hex numbers are allowed in a formula, but the parser replaces them because it
requires base-10. The parser looks for Oxy or 0Xy, followed by a space. This
number is converted from hex and replaced with a base-10 number. If one has
parameters that start with 0X, one may wish to change the name.
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4.3.2 Multi-stream Users

Variable names are very often common (i.e., the same) across multiple data streams. One
may wish to perform mathematical operations on these variables from multiple data
streams. To accomplish this, a method had to be devised such that the math engine could
identify which stream the parameter belonged to. The resulting method prefixes the
variable name with either “N” or “R” (N=Normal, R=Raw), followed by the stream
number it belongs to, followed by a double underscore and then the variable name. For
example:

N2 INPLAT+R1 INPLAT-N1_INPLAT *R2 INPLAT

In the example, this translates to, “take the scaled value of INPLAT from stream 2, and
add the raw value of INPLAT from streaml, etc

4.3.3 Formula Errors
If the formula has an error in it, the corresponding error message is made available, and
the resulting value for the formula is set to 0.

4.3.4 Formula Operators & Functions
The formula math engine supports the following operators and functions.

Table 4-1Arithmetic Operators & Functions
Function Description
ABS(X) absolute value
SQR(X) square = X2 = X*X
SQRT(X) square root
SIGN(X) sign of X; =1 for X>0, =0 for X=0, =-1 for X<0
ZERO(X) =0 for X=0, =1 for X<>0
TRUNC(X) =INT(X)integer part
FRAC(X) fractional part
ROUND(X) | rounds X to the nearest integer value
CEIL(X) always returns "ceil" integer value
FLOOR(X) always returns "floor" integer value
DEC(X) decrements a value X by 1 and returns a new value
INC(X) increments a value X by 1 and returns a new value
ARG(X,Y) argument(phase) of X and Y
RADIUS(X,Y) | = sqrt(sqr(X)+sqr(Y))
POWER(X,Y) | raises X to a power of Y (Y is a floating point value)
IPOWER(X.,Y) | raises X to a power of Y (Y is a integer value)
X" Y raises X to a power of Y (same as above two functions)
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Table 4-2 Exponent & Log Functions
Function Description
EXP(X) exponent
LN(X) natural logarithm
LG(X) decimal logarithm
LOG(X) base 2 logarithm
ANTILOG(X) | e "2.718281828459045235360287 raised to power

Table 4-4 Arithmetical Operations

Table 4-3 Trig Functions
Function | Description
SIN(X) sine
COS(X) cosine
TAN(X) tangent
COTAN(X) | cotangent
ASIN(X) | arcsine
ACOS(X) | arccosine
ATAN(X) | arctangent
SINH(X) | hyperbolic sine
COSH(X) | hyperbolic cosine
TANH(X) | hyperbolic tangent

Operation Description
+ Addition
- Subtraction
* Multiplication
/ Division
DIV integer division
MOD modulo
2 power of
NEG negate;
< Less than
<= Less than or equal to
>= Greater than or equal
to
> Greater than
<> Not equal to
= Equals
AND, OR, XOR, Logical AND, OR,
NOT Exclusive OR, and

NOT

Table 4-5 Bitwise Operators & Functions
Function Description
~ negate;
AND, OR, XOR AND, OR, and Exclusive OR
SHL shift left
SHR shift right
ROR(value,numbits) rotate a 32 bit number right num bits
ROL(value,numbits) rotate a 32 bit number left num bits
SWPBTS(value,numbits) | swap bits in value numbits from msb to Isb the rightmost
numbits only..ie 5=A
BYTESWAP(value) swap hi and lo bytes in rightmost 16 bits of value
WORDSWAP(value) swap hi and lo words in rightmost 32 bits of value
HIBYTE(value) returns hibyte of least 16 bits in number
LOBYTE(value) returns lobyte of least 16 bits in number
UINT(value) returns value as 32 bit unsigned integer
INV(value) invert the bits = value " -1
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Table 4-6 Angle Functions

Function Description
RAD(value), D2R(value) | degrees to radians
DEG(value), R2D(value) | radians to degrees

BAMD(value) bams to degrees
SEMIR(value) semicircles to radians
SEMID(value) semicircles to degrees

Miscellaneous functions include:
e ACCRATIME(doy,hoit,loit,ust) - Accra encoder embedded time
e BITSET(value,bitnum)

4.3.5 SOME SUPPLIED CONSTANTS
The function math engine has the following supplied constants:

PI=3.14159(carried to 16 places)=// the value of pi

E =2.71828182846 = //E = exp(1)

FPM = 1.0/FEETPERMETER = //3.2808 meters per foot
FPNMI = NMI = //6076.115489

FPSMI = FEETPER SMILE =//5280.0

K=K =//180/pi

FPG = ACCEL _ONE G =//32.17349

4.3.6 Display Formula Math Editor
Functions and formulas are global to all client displays and are created in a central
location. Once created, these parameters can be used in any of the displays.

To crfaate these new pararpeter;;, perform Fhe
following steps. From the main client menu, click System Project Display | View Edt Tools About

View, and then select either Function List or ey .

erived DBase List

x| Derived List as ||

Tag Mame

Card Setial Data
Card Status Data

shown right. A
small window will
appear, like the one
shown left. Use this
to create or edit the
formula/functions
required. Right click on this window to Add New, Edit,
Delete, Save To File, Recall From File, and Append From
File.

Strear Manager
Emb Audiofvideo Manager

Server Controls

Error Logs
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To add a new parameter, right click and select Add New. Enter the parameter name when
prompted. The name must be unique in the list. Once entered, the parameter becomes part
of the list and the editor will appear. For formula parameters, the editor window shown in
Figure 4-4 below will appear. To edit a parameter already in the list, right click on the
parameter in the list and select Edit from the menu. Again, the editor for the parameter
will appear. The name of a parameter already in the list may not be changed.

To delete a parameter, right
. . 12/23/05
click on the parameter in the
list and select Delete from the - _
. The math engine iz parameter name based. You type in pour formula,
menu. To add derived juist like yau would for high schoal math, (NON RPN

To uze the Math Engine for Denved Y ariables

parameters to the Current hst Al the rules of precedence apply. There is even a way to do

conditional expressions. You can also have derived variables inside a derived formula.

from another list, right click
on Append From File in the
menu. When prompted, enter
the file to append to the
current list.

It is advisable to save the
parameter list once created.
To save the list of derived () L)
parameters to a file, right —
click on Save fo File in the
menu. When prompted, enter
the file to save the list to.
Then place the list file in the
project so that it will
automatically be loaded when
the project is loaded.

Figure 4-4 Display Formula Editor Window

To use the display formula editor, simply type in the formula in the input box at the
bottom of the window. Check the formula for errors by clicking the Syntax Check button.
“No Errors” will be displayed next to the button if the formula checks out. If there are
problems with the formula, “Syntax Error In Expression:” will be displayed in red text,
followed by the portion of the formula that is in error. To save the formula, simply click
the Accept button at the bottom of the window.

4.3.7 Display Function Math Editor

Functions are a powerful way for the user to implement their own special processing
routines into the LDPS client. The function can be written with any compiler that
supports Windows DLLs. Just follow the API described in paragraph 4.4.1 on page 71
when developing the function DLL.
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With functions, up to 128 parameters can be used by the function DLL to calculate the
result. Each parameter passes both scaled and raw data. There are also constants that are
passed into the function DLL to allow the function to operate in different modes.

Client functions are solved at the processing rate defined in the options (the default is
when stream 1 receives new data). The user may wish to have some interface between
LDPS and another program or to some external device (like a network, serial port, etc).
Client functions allow one to connect to basically any hardware and/or software and to
pass any data needed. An example of this scenario could include driving an antenna to
point to a specific spot in the sky based on the latitude, longitude, and altitude of data
collected from the telemetry stream.

With normal parameters, the text is limited in how it is displayed. This involves either
picking the number of decimal places or by using enumeration. This usually suffices
except if one wishes to display an angle with degrees, minutes, seconds, or time with
hours, minutes, seconds. With a function, the resulting value displayed may be a string
created by the function and may take on any format desired.

In LDPS, client functions operate in one of two modes. As a “normal” function, the DLL
solves for the data and returns the value to be displayed in a widget. The “alternate”
mode does the same thing, except it also allows the function DLL to draw on the screen.
This allows developers to hook their own widget into the display. To do this, add a User
Draw widget to the display page. This automatically forces the solve method for the data
to be a function.

The function editor shown in Figure 4-5 on page 63 has five sections.

At the top of the editor is the Help Section for the selected function (assuming if there is
help). When one writes a function, one should also write an ASCII help file. Use the
same name as the function DLL, but with a “.txt” file extension. The help file should
instruct the user on how to fill in the required data.

Under the help section is the Function Section, where the function to be use is selected.
Click the blank button next to Function Name and enter the file name when prompted.
The button name will change from blank to the name of the function. Under the button is
the Use Text Out check box. If selected, the widget display will show the string returned
from the function. If not selected, the display will format the result as defined in the
widget for the number of decimal places. Below this check box is the Apply Pdbase Mx
+ B on return check box. If selected, when the function returns a value, the scale factor
and offset defined in the parameter database for the first parameter fed to the function
will be applied before it is displayed. Note that data passed into the function already has
the scale factor and offset applied. Therefore, if the scale factor and offset are not 1.0 and
0.0 respectively, then the results may not be correct. This option should never be used
and is intended for very special cases. Normally, this option is used for functions that
intentionally ingest raw data values for calculations and also return raw values. Thus the
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client application applies the scale factor and offset from the first parameter passed into
the function.

Function Editor for Parameter Name FRMOWDS

-

Function Name Statistical Parameter Data Feed 1.121.D. F
Humber |[ParamHame Stream =
Use Text Out r

Apply PDbase Mx +B onretum [
lol) [cl) (fn]

Linear Average
Expanential Average
Max Peak Walue

Min Peak Value
Standard Deviation
Mean

RMS Yalue

Spike Rejection

Function Mode

] e T

Mum Samples 0.0000000000000000

hin Spike “alue 0.0000000000000000

Max Spike Value 0.0000000000000000 _
Funclion

Constants

jid|

Figure 4-5 Display Function Editor Window

The Function Mode section varies, depending on how the function was written. It will
have check boxes to select, as required by the function.

The Function Constants section also varies, depending on how the function was written.
The function may require the user to enter in certain values to enable the function to
operate differently. Either type in the value for the required field or double click and enter
the value when prompted. The latter allows one to enter the value in scientific notation if
required.

The Parameter Data Feed section varies, depending on how the function was written.
Enter the parameters that the function requires for the calculation, in the order that the
function expects to receive them (if any order is expected). The parameters feed to the
function can come from a stream, from a formula, or from the result of another function.

A good number of functions have been written by Lumistar and are shipped with LDPS.
If a specific function is not included and the user lacks the capability to write DLLs, then
contact Lumistar customer support to discuss the requirements.

4.3.8 Client Processing

The client processing engine has a great many tasks to perform when new data is
received from the server. Each stream in the project has its own processing thread that is
activated when new data for the stream is received from the server. In addition to solving
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data for a single stream, there is another processing thread for solving derived (formula)
and function data, which may contain data from multiple streams. The user has the option
to specify when to process data (on stream 1 with new data, or via a user controlled
throttle). Normally, the fastest stream should be assigned to stream 1

Note that the processing of data is not to be confused with the display of data. They
involve two entirely different processor threads and are performed at different rates. The
processing of data is event driven and is performed on new data arriving from the server.
The display update rate is normally set by a timer to update the display at a user-defined
rate (30 Hertz or less). The human eye cannot usually perceive changes in data accruing
at this rage.

The events that occur during a processing cycle are as follows:

e New data arrives from the server. The raw data, the timestamp, and the data status
are placed into the raw data CVT.

e Cycle through all parameters of interest and solve the data for each.

e If the parameter is from stream 1, and the user option to trigger solving data on
stream 1, then solve the formulas and functions. If stream 1 is invalid, then solve
when the first valid stream interrupt occurs.

The actual solving of the parameter data involves the following steps:

1. Solve the support tags for the parameter. Support tags are parameters that have a
second parameter (a concatenation), a time parameter, and/or a mode parameter
associated with it. [See paragraph 4.3.9 on page 68 on Double Precision Tags for
exceptions]

2. Solve the preprocessed data for the parameter. Preprocessing is performed on the
word for the parameter (and all other parameters associated with the root word).
The preprocessing (if selected) takes the root word and applies the user-defined
formula on the word. When the parameter is solved, it uses the preprocessed
result as the value for the root word. If no preprocessing is selected, the value
used to solve the parameter is the raw value received from the server. [See
paragraph 4.3.9 on page 68 on Double Precision Tags for exceptions]

3. If used, the mode mask and operator are checked. If the mode mask and operator
do not match, the rest of the solve steps are omitted and the result value remains
unchanged from the previous processing cycle.

4. If the parameter uses a second parameter (concatenation), then the second
parameter is solved. [See paragraph 4.3.9 on page 68 on Double Precision Tags
for exceptions]

5. Depending on how the database defined the solve type for the parameter, (the type
of number the parameter is), the bits are extracted from the raw value and the
appropriate routine is applied to convert the raw value into the appropriate format
(two’s complement, binary, IEE754, etc), or preprocessed value, or
wordswap/byteswap, or concatenated value, as the case may be. [See paragraph
4.3.9 on page 68 on Double Precision Tags for exceptions]
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6. The converted number is multiplied by the scale factor (EUC) and the linear
offset is added (Mx + B).

7. The resulting scaled value, raw value, and its timestamp are stored in a different
CVT for access by the rest of the processing section and display engine.

Note if a parameter is defined as contiguous, and the parameter has more bits in it than
the word contains, then the concatenated bits are stored in the CVT (up to 32 bits). This
eliminates the need for using the o parameter name, as long as the bits are contiguous.
In this scenario, one will not be able to get the raw word value of the single words that
make up the multiword parameter unless one makes another parameter that defines just
those few bits. The CVT stores all the bits that make up the parameter.

Special note for parameters identified in the parameter database with the special solve
flag set to other than zero (None). Currently, the special solve flag is for byte order
changing. The following table describes what occurs to the raw concatenated data, just
prior to applying the scale factor and offset. This will take care of Endean issues.

Table 4-7 Special Solve Flag - Byte Order Change

Enum Byte Reordering Result

Code Definition 16-bit | 32-bit 64-bit
0 No swapping 12 1234112345678
1 Byte swapped only 21 2143121436587
2 Word swapped only na | 341234127856
3 Byte & word swapped na | 4321143218765
4 Word reversed na | 341278563412
5 Word reversed byte-swap | n/a | 432187654321

The rest of the processing cycle is as follows (using the CVT identified in step 7 above).
The processing occurs either on new data from stream 1 or on the timer throttle,
depending on the option set by the user:

1. Solve the formula and function parameters.

Loop through all pages displayed and all widgets on each display page and all

parameters enabled on each widget.

e If the parameter value is latched, then perform no further processing.

e Check if processing of the parameter is allowed. If not, then perform no
further processing (see the LDPS administrator for permission code, normally
one is allowed to process).

e [Ifa widget requires a history buffer, then store the new value and time into the
history buffer (Y/Y plots, Strip charts, maps).

e Check if a trigger has occurred (trigger set in the widget editor).

e Ifa trigger occurred, then act on the trigger (i.e., change the color of the value,
make a hardcopy, play a sound, etc).

e For the Map widget with the Output Track Data option checked, pass the
track data out to the shared memory.

3. If display archiving is on, then archive the data for the display page. Note that
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archiving will not take place if the option, “Enable Triggered Archive Control” is
not selected for the page and no parameter triggers have occurred with the trigger
action “Control Archive Output.”

As described in the later portion of the process cycle, the display engine can get
interrupted from its timer by a trigger, if the trigger action deals with the display of data
on the screen. Also note that the archiving of display page data occurs at the processing
rate, not the display rate. This allows the archiving of scaled data in ASCII format in real
time. For slower streams (a 300 Hertz minor frame rate for example), 100 % of the
selected data can be archived in real time. In playback mode, 100% of the selected data is
always archived.

One exception to note - The Stop Watch widget does not express any interest in any
widget, therefore it is not part of the processing engine. It is only part of the display
engine. The time (elapsed or to go) is processed at the display rate. If one is archiving on
the client, then the time in the archive file will only be updated at the display rate.

4.3.8.1 Notes & Clarifications

e The processing section on the client now supports supercom data as well as
subcommutated data. The user has an option on the client to disable processing at the
supercom level. In playback mode, the default for this option is ON. In live mode, the
default is OFF. Supercom processing can eat up a lot of CPU horsepower; therefore
the user will have to experiment to determine how much the CPU can handle. If the
supercom processing is off, then the supercommutated words will apply the
SuperCom method selected in the parameter database (first value, last value, etc). For
software decommutators, the user will have to maintain a structure of data to solve for
results and pass back the supercom result as it applies to a minor frame. If the logging
of supercom data is required (by the client), then the user will have to write a logging
function inside the software decommutator.

e The client maintains an overall interest list, based on the widget interest list. In
addition to the overall interest list, a minor frame process list is made. For each minor
frame, each word is checked to see if it needs to be processed. If so, then the raw data
is collected from the stream buffer and placed into the tag data and the “numtags” are
processed for the minor frame. If the parameter is concatenated, either by contiguous
or 2nd parameter, then the raw data contains the concatenated data at this point.

e When getting 2nd tag concatenated data, no support for the 2nd tag is gathered, just
the raw data from the minor frame with the bits broken out. No LUTs or linear EUC
(mx-+b) or preprocessing takes place.

e For Chapter 8 streams, when getting mode tag data, no LUTs or linear EUC (mx+b)
or preprocessing is checked for the mode comparison. Only raw data with the bits
broken out are involved (and concatenated and/or byteswapped/wordswapped if
needed).
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e If atag uses a mode parameter, and the mode operation indicates that the value is not
supposed to be updated, then the current raw value resorts to the last raw value. For
PCM type streams, the scaled data is used.

e When getting time parameter associated data, the value is fully solved (LUT and
mx+b), less preprocessing (which shouldn't be used anyway). The stale flag is set
only if:

0 The Pdbase update rate for the parameter is greater than 0.0.

0 The dt of the timestamp parameter scaled value, minus the TOY* of the current
value is less than (dt * 1.10), as defined in the Pdbase (allow some slop in
timehacks). The TOY for the working parameter is set to the scaled value of the
time associated parameter.

e If a software decommutator is used, the minor frame of data is sent to the soft decom
where it is processed. Next the software decommutator is called on to retrieve the
interest list of raw values. The interest list is passed to the soft decom (local process
list) and contains a variable called “ProcessedThisTag”, which is initially set to false
when the list is passed. It is the software decommutator’s responsibility to solve the
list, and set the flag accordingly. Upon return from the call, the “processedtag” array
is filled in and further processing proceeds in the same manner as with non-software
decommutated data.

e NOTE. The double (IEEE754 DOUBLE types) precision numbers can be broken out
of the Pdbase ONLY by having two, 32-bit parameters and using the 2nd parameter
concatenate function. This is because the internal structure only uses 32-bit integers
and the double requires 64 bits.

e Once the processed interest list is filled in for the minor frame (with concatenation if
called for), then the following processing actions occur for each tag in the processed
interest list:

1. Get the raw support values (time, mode).

2. Check to see if the data is valid (as set by the device for stream or softdecom).

3. Solve the scaled value for the tag via the following method:
a. Read & adjust the raw data based on users preprocess formula (if used).
WARNING - The preprocess formulas only work on 16 bit words. If the raw
data value is not 16 bits, DO NOT USE THIS FUNCTION else the data will
not be correct.
b. Break out the bits used for the tag raw data value. Note, if concatenating the
data, then the raw data then becomes the concatenated data, not the original
single word data. If one concatenates and uses raw data for calculations, then
expect the total raw data to be used.

4. Check if an update is allowed by using the mode tag and mask equation.

5. Check if the data is stale by looking at the time tag (if used).

4 TQY - Time Of Year.
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6. Save the last scaled value and timestamp.
7. Perform the mx+b for scaled data and store into scaled value for the tag.

e If the client option is set to solve derived and function parameters on stream 1, then
after the processing described above is performed, the derived and function
parameters are solved when stream 1 gets new data. This only applies if a project is
loaded. There is a 20-Hertz thread that checks if a project is loaded. If a project is
loaded, then all loaded streams are checked for valid data. The first serial stream
found with valid data becomes the stream that solves the derived and function
parameters. This will normally be the first stream (the fastest). If a project is not
loaded, or the solve option is not checked, then derived and function parameters are
solved at a 20-Hertz rate.

e After the interest list is processed for a minor frame, the list is passed on to the
display manager where each display page scans the interest list, and further processes
tags of interest in the following way:

1. Check for triggers and trigger actions.

Checks if processing of the tag is allowed, and if allowed then formats the
data into strings, fonts, font colors, etc.

3. Passes the formatted data to the archive manager for the display page. The
actual archive only occurs on the correct stream as defined above for formulas
and derived parameter solves.

4. Passes the solved data for the widget parameter to the widget FIFO manager
for display at non-bursting rates.

4.3.9 Double Precision Tags

The processing engine for the client stores raw data in 32-bit words, and stores scaled
data as double precision numbers. If the user has parameters that are transmitted as
IEEE754 double precision numbers, then not all of the bits will fit into a 32-bit word,
because this type of number requires 64 bits. As an example, a IEEE754 double precision
number will look like the following when it comes from a raw stream (assume 16-bit
words):

Word 1 = 0x40B3

Word 2 = 0x24F3

Word 3 = 0x404E

Word 4 = 0xA4A9,
Result value is 4900.9502

LDPS can solve double precision type numbers in a variety of ways. There are four
different methods to solve the data, depending on how the data was transmitted. Each
method has a set of special rules. Documented below are the four methods, listed in the
order of normal usage (as well as complexity).
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1. Define the data type as DOUBLE in the parameter database for the tag. Rules for
this method include:

oo o

jar]

—

All 64 bits must be contiguous in the stream.

No 2™ parameter can be assigned.

All the words that make up the bits must be the same word length.

Up to eight (8) words are concatenated to achieve the 64 bits.

No Endean work is performed. They must be in Little Endean form
(IEEE754).

No preprocessing of the words is performed. Simply use raw data from the
stream.

Software decommutators cannot be used. Soft decoms only return 32 bit
words to the application for further processing.

If a raw value is used for anything, then only the most significant 32 bits
of the raw value are used.

The number of bits listed for the parameter will be the word number of
bits, not 64.

No EUC or Mx+B is applied.

Mode and Time tag processing is applied.

Chapter 8 and 1553 type databases cannot use this method (can’t get 64
contiguous bits with those type streams).

2. Define the data type as MW _DOUBLE for the first of two parameters. The
second parameter will be defined as type BINARY.

a.
b.

~

f—

Must use two parameters (the second parameter must also be defined).

The first parameter is defined as MW _DOUBLE and contains 32 bits (the
32 bits must be contiguous).

The second parameter listed in the first parameter is defined as BINARY
and contain 32 bits (the 32 bits must be contiguous).

The word lengths that make up the two 32 bit words do not have to be the
same length.

The two 32 bit words do not have to be contiguous with each other, but the
individual 32 bit words must be contiguous bits.

Software decommutators can solve this type data.

Endean checking can be performed.

If a raw value of the first parameter is used for anything, then only the
most significant 32 bits of the raw value are used.

No preprocessing of the words is performed. Simply use raw data from the
stream.

The number of bits listed for each parameter will be 32.

EUC and Mx+B are applied as normal (concatenate to double, then times
EUC of first parameter, then + B of the first parameter).

Mode and Time Tag processing is applied as normal.

. Chapter 8 and 1553 type databases cannot use this method (can’t get 32

contiguous bits with those type streams).
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3. Define the data type as BINARY. Identify as many parameters as necessary to
add up to 64 bits. Set the scale factor tol.0 and offset to 0.0. Then create a display
function list parameter using the “Iee754NumberConvert” function, passing into
the function all the defined parameters. Preprocessing of the words is performed
as dictated.

4. Define the data type as needed. Identify as many parameters as necessary to add
up to 64 bits. Create a display derived list parameter and molest the bits as
necessary to create a double (very messy). Preprocessing of the words is
performed as dictated.

Most will use method 1 above. For those that don’t follow IRIG standards, or who use a
software decommutator, use method 2 above. Method 3 works well and may have to be
used if there are variable length words in the stream. Also use Method 3 if a soft decom is
in play, or if there is Endean processing is needed, or preprocessing of the words is
required. Method 4 is for those users who have way too much time on their hands, or who
prefer to do things the hard way.

4.4 Display Widget DLL Rules

This paragraph is intended only for those programmers familiar with writing Windows
DLLs. For those not writing a widget DLL, skip this section

For widgets that use Function as the solve type for a parameter, a DLL is called by the
client application. These DLLs must follow the rules used by the client program. When
LDPS was installed, there was a directory created called “\UserTools\MathFunction™ that
contain the files needed to compile and create a function. To write a function DLL from
scratch, the two files described below will be required.

e MathFunctionDefinesUnit.h — This file contains the variable types and defines
used to pass information to and from the DLL.

e MathFunctionApiUnit.h — This file contains the function prototypes for the
DLL. Use this file or create another. If this file is used, the DLL source code must
contain the “#define FORDLLMATH_ IMPORT” statement.

Also in the directory mentioned above is the file set, “MathFunctionUtilsUnit” Use the
files as an example for utilities. This file set contains a utility function one should use (or
something similar) when calls are made to the function DLL. The file set provides a data
and function sanity checker to verify that processing DLL calls can continue.

Under the Documentation\ICD Related\WidgetMathFunction directory is an example
project for the Template.DLL. This is a Borland Builder C++ project, which may aid in
understanding the API. The DLL itself and its help file are stored in the correct directory
of User\ClientFiles\FunctionDlls. The Template DLL does nothing useful. It is intended
to show how to implement functions that are too complex for the normal math engine or
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to draw a widget on the screen. Extensive notes are contained in the source file on how to
use the DLL calls.

There are two basic types of display widgets for the client. The first are widgets using the
program interface (a predefined set), and the second are widgets using the DLL function
interface (user written).

For normal, predefined widgets, each widget can contain up to eight (16 or 256)
parameters per widget. Any or all of the parameters can have the solve type set to
function. When the parameters are set to function, the MathFunctionApiUnit is called to
solve the data. For user-defined widgets, the MathFunctionApiUnit is called as before,
but there can only be one enabled parameter on the widget (the first parameter). In this
case, the MathFunctionApiUnit calls will make a couple of extra calls to the DLL to
allow the user to draw to the screen, inside a rectangle defined by the user in the program.
The DLL interface is the same for both DLL widgets, and for widgets that use function as
the solve method for its parameters. The only difference is that there are no draw
functions called if it is not a DLL widget.

When one writes a DLL, a help text file should also be written. The help file should
contain notes on what the DLL does and how to pass data to it and interpret the data
returned from it. This might include the parameter order to pass in, the parameter names
to use, constants to determine the mode the DLL is in, etc. The extension for the help file
is “.TXT” and the name is the same as the DLL name and must be an ASCII file. When
the user is assigning a function to a parameter, this help file will be displayed in the
function editor.

The compiled function DLL and its associated help file needs to be stored in the
subdirectory: \User\ClientFiles\FunctionDllIs under the LDPS program directory.

4.4.1 API Calls

There are seven (7) function calls used for the function DLL interface. The calls all return
an integer to the client. In actuality, it doesn't matter what value is returned because the
client treats it as a returning void.

e int DIIMathInit (mathdllpassinfotype
&therecord,mathdlltoprogramcbfunctiontype progcallback);

This routine is called at the instantiation of the math routine, when a parameter is created.
Allocate any memory needed at this point and initialize the variables to a default state.
This function is called when the parameter is created. Make sure to set the string labels
for the constants passed in to the DLL. Set the string labels to "" (null) if they are not
needed. Set the string labels that are needed to something meaningful to the user. Instead
of Constant Double 1, one should use "Num Bits Per Word".

¢ int DIIMathProcess(mathdllpassinfotype &therecord);
This routine is called in the process loop of the client program. Depending on the update
rate of the stream, this could be fast or slow or something in between. Use this routine to
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perform calculations. Do not draw to a form at this point or solve for string outputs, just
process the new data.

¢ int DlIIMathUpdateOutput(mathdllpassinfotype &therecord);

This routine is called in the display loop of the client program. The default rate is 10
Hertz, but could be set to something different. This routine is used to update the result
passed to the client program when the client needs a string representation of the result (a
number is not represented). If the type display object is not a drawing kind, then this
routine is called directly from the client program, otherwise it is called by “dlldraw.” The
user cannot draw to form with this function because the form is null here.

e int DIIMathDraw(mathdllpassinfotype &therecord);

This routine is called in the display loop of the client program. The default rate is 10
Hertz, but could be set to something different. If the type display object is a drawing
kind, then this routine is called directly from the client program instead of calling
“dllupdateoutput.” The user can call “dllupdateoutput” for the conversion to string form,
or to maintain a result. It can be used as both drawing kind and non-drawing kind. The
user can draw to the form here.

¢ int DlIIMathDrawMouseEvent(mathdllpassinfotype &therecord,int x, int y, bool
mousemove, bool buttondown)
This routine is called from a graphics type DLL only. It is called when a mouse event
occurs within a window. The routine returns the mouse x and y position (top left of
window is 0,0). The routine indicates if the event is due to a mouse movement (true) or
button change (false). The routine also returns the state of any of the buttons (the user
can’t pick which button). The states are buttondown (true) or buttonup (false). The
variable Instanceld in “therecord” will indicate which window the event came from.

¢ int DlIIMathDrawKbdEvent(mathdllpassinfotype &therecord, int key, bool keydown);
This routine is called from a graphics type DLL only. It is called when a keyboard event
occurs within a window. The routine returns the key and indicates if the event was
keydown(true) or keyup(false). The variable Instanceld in “therecord” will indicate
which window the event came from.

¢ int DIIMathKill(mathdllpassinfotype &therecord);
This routine is called when the client program will no longer call this DLL instance. Use
this routine to clean up any memory allocations and events and threads. If this is the last
instance of the DLL, then clean up all of the global stuff also.

4.4.2 STRUCTURE mathdllpassinfotype

As seen in paragraph 4.4.1 on page 71 (API calls), all DLL calls pass a structure of type
“mathdllpassinfotype.” This structure is defined in “MathFunctionDefinesUnit.h.” This
structure contains a great deal of information. A detailed explanation of the structure is as
follows:
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bool AllParamsValidFrameSync; - All parameters passed into the DLL have been
checked for valid data. This variable is set to true if all parameters have valid data,
and false if one or more parameters have invalid data. Valid is determined by using
frame sync lock for the stream it belongs to.

bool AllParamsValidLocation; - All parameters passed into the DLL have been
verified to exist in the parameter database of the project loaded. If one or more of the
parameters passed to the DLL do not exist in the project database, then this variable is
set false. This indicates if a project is loaded or if the user made a typographical error
entering a parameter name.

bool AnyParamsStale; - All parameters passed into the DLL have been checked for
stale data, as defined in the parameter database. If one or more of the parameters
passed to the DLL contain stale data, then this flag is set to true.

int Instanceld; - The same DLL can be used for multiple parameters in multiple
widgets. An Instanceld is also passed in the structure. This instance id is guaranteed
to be a unique number for each parameter using the DLL. The instance id is really an
index used for sharing a data segment and for comparing the data from one index
against another. This number is assigned and given to the user just prior to the call of
DllInit(). The instance id can be used for DLLs that share a data segment, but must
have some unique data structures for multiple instances of the loaded DLL (i.e. for
computing averages over time). When the DLL is first called by the client application
(DlIEntryPoint), the user should reset all numbers. The instance id can also be a
handy number if a single copy of the DLL is run during the applications life. NOTE.
The instance id is not guaranteed to start with 0 or be sequential. If the user edits a
widget that used this DLL, all parameters using this DLL will be killed first. The user
edits the desired parameter(s) and then new indexes are created (starting with the
highest one used so far). The index (InstancelD) is assigned based on the order the
function is added to the function list. For example, one could have an index id of 7
and an index id of 22, if the order of the particular function is added to the function
list as described. The highest index value will be MAXFUNCTIONTYPEPARAMS -
1 (currently 8192 - 1). It is implemented this way because it's easier to increment a
global index in the client program (in case other widgets are not being edited using
the same DLL), than it is to close all parameters in all widgets using this DLL and
then starting over. The user may want a translation routine to index objects (if they
are used). The instance id is normally not going to be used by non-complex DLLs
because the value is updated, an then pass into “therecord.” This keeps the data
straight for the user (on non complex, meaning one molests the data for index X
based on the data from index Y using the same DLL).

HWND WindowHandle; - This is the handle to the screen for the widget. If the
widget is a user graphics type, then the handle will not be null. For all other widget
types, this handle is null. This may be needed for some Windows API calls.
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e HDC *TheDc; - This is the handle to the device context for the screen. If the widget
is a user graphics type, then the dc will not be null. For all other widget types, this
handle is null. This may be needed for some Windows API calls to the de.

e TRect DrawRect; - This is the definition of the screen rectangle for the widget
coordinates, in pixels, where 0,0 is top left. This is only needed for graphics type
widgets.

¢ mathdllconstantinfo ConstAry[MAXCONSTANTSPASSEDTODLL]; - The user
edits the constants when editing a parameter for the function. The constants were
designed to allow the same DLL to have multiple functions, or multiple methods of
solving the same function, based on the values passed in. This is a good reason one
should have a help file with the DLL. The user fills in the Boolean and double
constants as required. Also fill in the name to display for the constant as required.

e int NumVarsPassed; - The function can pass in up to 128 parameters. This variable
indicates how many values were passed in. Use this to determine if there are enough
parameters passed in so that the data may be processed.

e mathdllparamininfo InAry[MAXPARAMSPASSEDTODLL]; - This contains
floating point data for each parameter passed from the client program and whether the
value is valid or not (coming from the program source and the parameter stream
source). It also contains the raw, unscaled value for the parameter, in case one needs
to manipulate the raw data first (like for the concatenate DLL function provided).

e double SysTime; - This is the system time, in seconds of year when the call is made
to the DLL.

e double LastSysTime; - This is the system time, in seconds of year, when the last call
was made to the DLL.

e Int NumVarsPassedOut; - This is the number of variables passed back to the client
program. Currently, only 1 is used by the client program.

e mathdllparamoutinfo OutAry[MAXVALUESOUTOFDLL]; - This is the value
used by the client program and is the result of the user’s process. If other widgets or
math processes calculate their data based on this data, then this is the value that is
used. The output value is displayed in the appropriate place on the widget using the
format defined by the user. Currently, only the first value (raw and scaled) is used, so
one can use the other outvalues as a scratchpad.

e mathdllscratchinfo UserScratchInfoAry[MAXDLLSCRATCHELEMENTS];
This is the scratch pad information one may use if desired. The client program does
not use it.

U0990102 Lumistar, Inc. Page 74
11/20/2006



Lumistar Data Processing System (LDPS) Part-2
Technical Manual Client Application

e char OutString[STRINGOUTCHARS]; - The user has the option to display a
string from the DLL, instead of using numbers. This allows complex enumerations
based on the data.

e int RetCode; - This is the return code of the function call. Set the RetCode to
“DLL_ERPROCNOTUSED” if it is a blank procedure (does nothing). Set it to
“DLL _ERNOERROR?” if there were not errors during the call. Set it to a number
greater than zero if the output of the function is not a valid answer, but was processed.

4.4.3 DLL Call Process
The process that occurs is as follow:
DIIMathlInit()
loop
DlIMathProcess() //solve the data
DIIMathUpdateOutput() or DIIDraw()
DlIMathDrawMouseEvent  (for graphics types only)
DIIMathDrawKbdEvent (for graphics types only)
end loop
DIIMathKill() -> clean up as last step in the process.

4.5 Hardcopy

The Hardcopy function for the client display does not output the image to a printer.
Instead, the picture is saved to a file (either a BMP or a JPG file, as set by the user
options). It is implemented this way because making hardcopy output to a printer can eat
up CPU cycles over a long time period. This scenario may not be acceptable during a live
test.

When a hardcopy is generated, the name of the file is created in part by counting the
number of hardcopies made since the program was loaded. The name of the file is
“LdHdCpy” plus the number for the count of hardcopies, plus the extension for the
correct type of file (Bmp or Jpg). For example, LdAHdCpy1.Jpg, LdAHdCpy2.Jpg, etc.

A way to implement a very simple print server is as follows: 1) Auto increment filenames
and place the resulting files in the directory of choice. 2) Have a dedicated computer
connected to the printer. This computer must see all the client machines on the network.
3) Write a simple program on the print server computer to scan all clients for hardcopies.
When a hardcopy is found. Copy the hardcopies from the remote to local drive queue
directory, possibly renaming the files to reflect the client the file came from. Then delete
the hardcopies from the remote drive. Scan the local queue directory for hardcopies. If a
hardcopy is found, Print the hardcopy and move the hardcopy file to permanent storage
directory. 4) Run the print server program when running any client programs.
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5 Getting Started

Learning to use a new item of high technology for the first time is never an easy
endeavor, and no two people will approach it in the same way. This chapter is intended as
a place to start the process of learning how to use the LDPS Client application.

5.1 Quick Review

By way of quick review, the following summarizes some of the more salient concepts
that effect how LDPS operates.

e In LDPS, there are two major architectural entities: the server, and the client(s).
Each is a powerful application in their own right and they work together to
acquired, archive, process, and present a wide variety of telemetry data.

e The servers’ job is to collect data from the hardware, do some manipulation of the
data, and distribute the data to the clients and/or the hard disk drive.

e The purpose of the client is to collect data from the server and process and display
it.

e LDPS is a project-oriented application. In order for data to be distributed, a
project must be loaded. A project contains information about the streams of data
and the hardware that collects the data.

e FEach project can contain up to twelve (12) streams of serial data and twelve
streams of non-serial data. Each stream consists of a hardware device, data
produced by the device, and possibly a serial database associated with the device.

e The processing of data is based on the parameter name. The user only has to know
the parameters’ name in order to have processing occur on that parameter.

e Each stream must have at least one device associated with it. Many devices can be
in a single machine. Each device must be associated with a stream.

e [Each stream contains a current value table (CVT) for the device and a parameter
list. Serial devices also have a serial CVT and a parameter list. The device
parameter list is fixed and is created by the system (cannot be edited by the user).
The user creates the serial parameter list.

e The processing of parameters can take many forms, including the use of a Look-
up Table.

e A hardware device can be set up and raw data can be monitored without a project
being loaded on the server. In this scenario, none of the clients will receive the
data.

e The server only responds to clients identified in the system. The server can always
have a client on the same machine. Remote clients require a network. Client
displays are CPU intensive.

e Processing of data is a selection process. Only tags with expressed interest are
transmitted from the server and processed by the client. The only way interest can
be expressed is via a widget of some sort on a display page.
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5.2 Begin The Process of Using The LDPS Client
To get started with the LDPS client application, follow the steps below in the order listed.

First of all, read carefully paragraph 6.2, “Begin The Process of Using LDPS” in the
getting started section of the LDPS Server Manual (Part-1), Lumistar document number
u0990101.

Next consider what data needs to be processed and displayed. Ponder the following
questions:
e Will all the parameters fit on one display page, or will multiple display pages be
required?
e Does the test have different parts, or phases, where only certain parameters are of
interest during a specific phase? (i.e., display lists will be needed)
e Are there different projects that require different sets of display pages?
e s there any special processing required that is not available with the widgets
supplied in the gallery?

If there are special processing and/or displays that need to be developed, these will
require the user to write one or more DLLs (see paragraph 4.4, “Display Widget DLL
Rules” on page 70).

Start the client program. If the server has a project loaded, then the project will
automatically load on the client if the Always Load Project Automatically option is set in
the client options (see paragraph 3.8.3 on page 26). If not, it is recommended that one
load the project on the server to take advantage of the parameter popup lists.

On the client window, click on Display, then New Page (Display — New Page). A blank
display page will appear. Begin adding the required widgets. After all widgets have been
added, save the page. Repeat this for each display page created for the test.

On the client window, click on Display, then Edit Display List (Display — Edit Display
List). This will invoke the Display List Editor window shown in Figure 3-12 on page 20.
Add the display pages previously created that are to be grouped together in the list. Up to
16 pages can be grouped together. This is not required if only one display page will be
displayed at a time.

To display a single page, on the client window, click on Display, then Page
(Display — Page). When prompted, select a previously defined display page from the
file menu. Data will begin processing on all parameters on the display page. Repeat this
for each display page to be viewed at the same time.

To display a group of display pages, on the client window, click on Display, then List
(Display — List). When prompted, select a previously defined display list from the file
menu. The resulting group of pages will be displayed (see Figure 3-19 on page 31 for an
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example), with the first page in the group being displayed. All of all the parameters on
that page will have the processing engine working for them). To change the page that is
displayed in the group (and therefore expressing interest), either click on the page tab, or
press the number on the keyboard that corresponds to the page number in the list, or press
the PgUp / PgDn keys.

The user may edit the display pages while the project is loaded and data is running. This
feature is seldom seen on other display systems from third party vendors.

The only way to get really comfortable with the LDPS system is to experiment with it.
This is especially true of the client application. The client displays have a lot of power,
and also a great many options. The user is encouraged to create multiple displays and to
test the system with various projects loaded to determine where any limitations are.

And as always, do not hesitate to contact Lumistar customer support if any issues or
problems arise.
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6 Appendix

6.1 The Measurement Calculator

The Measurement Calculator (found in the tools menu of either the server or client) is a
virtual “Swiss Army Knife” of measurement calculations and offers a smorgasbord of
handy numerical routines for a variety of different applications. Each application area has
a tab containing many different parameters and functions. The user selects a particular
parameter or function by right clicking and selecting the item. The specific menus for
each of the tabs are shown in the figures that follow.

MeasCalcIl Yer 2.05 2]
MeasCalcIl Yer 2.05 E| Hardcopy  About

Hardcapy | About

RF Humber |Mamnng| DatefTime | wiz 84 | Misc | Pcu Data |

" umbser | wthiTrig | DaterTime | we 84 | wisc | et Dat |

Ratio To Db
Db ko Power Ratio
Db ta Yoltage Ratio

‘Wave Length

Parbolic Antenna Gain
RF Hatizon

dBm ko Watts
dBw bo Watts
‘Watts ko dBm
Watts ko dBw

WSWR
Resonant Frequency

-3m0 ||, : Bt Rate
KHz

1435.0 - 15395

1710.0 - 1850.0
22000 - 23995
21850 - 24845

kHz

Figure 6-1 The RF Tab Figure 6-2 The Numbers Tab

The measurement calculator has seven tabs across the top of the window that includes:
RF, Number, Math/Trig, Date/Time, WG 84, Misc, and PCM Data. The use of each tab is
fairly self-exclamatory and is not described in detail here.
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ne Functions ‘
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Edit Gregarian Date
Edit Julian Date
Edit Time Of Day

Figure 6-3 The Math/Trig Tab

Figure 6-4 The Time/Date Tab
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WGE4 Earth Functions
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Reference Geod
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Figure 6-5 The WG 48 Tab
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Figure 6-6 The Misc Tab Figure 6-7 The PCM Data Tab

6.2 The Link Budget Calculator

The Link Budget Calculator (found in the tools menu of either the server or client) is a
useful tool for performing a link margin analysis for terrestrial or satellite radio links used
in telemetry applications. The user enters the fundamental parameters that describe the
link, including range, frequency, transmitter power, bit rate, etc., and the budget for the
link is calculated as shown below right in Figure 6-8. The link budget is a simple
accounting of the gains and losses that the signal experiences during its travel from the
source to the destination.

LinkBudget Yer 2.01

Hardeopy About  Help

Main Factors

Link Budget

Calculation Results
ation =)
oBm
=)
dBmMHz

oB
=)

Figure 6-8 Tools — Link Budget Calculator

6.3 The Network Wizard

Network management is very important in LDPS and is necessary for the server-to-client
communication mechanism. The client programs must know who to request data from,
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and also be able to read project files. During operation, the server broadcasts data out to
the world on the net, or on the user defined subnet mask, if it was optionally set. The
client programs pick up the data from the network and uses it as needed. The clients’
configuration options define the network address of the server it accepts data from, as
well as the address of the Backup Server, if one has been assigned.

For the mechanisms described above to function correctly, the network environment must
be setup and configured correctly. The Network Wizard is a helpful took that aids the
user in the network setup process, and walks the user through the steps necessary. The
first window that the Network Wizard displays is shown in Figure 6-9 below.

Prepare To Run The Wizard

Before thiz wizard will work, you must have all the PCs you wish to be part of =
the LDPS network configured and turned on.

Thiz wizard needs to be run only on the LDPS Server.
The following must be configured on all machines:

1. All must have the same subnet mazk for the first 3 bytes. i.e. 162.33.21.p.
where v is the last byte of the IP address of each of the PCs.
0On DHCPF type servers. thiz will more than likely be done for you.

2. All must have the LDPS_8X directory SHARED. with the shared name of
“Lumistar”, with both read and write permizsions.
[the directory where LdpsBxServer.exe is located]
Thiz includes thiz machine [the Server) P
Ensure you uncheck 'Head Only*
Ensure you check "Share thiz computer on the Network'
Ensure you check "Allow network users to change files'

3. LDPS must be installed on all PCs.

Figure 6-9 Network Wizards' Help Screen

The complete text of the help window is shown below:

Before this wizard will work, you must have all the PCs you wish to be part of
the LDPS network configured and turned on.

This wizard needs to be run only on the LDPS Server.

The following must be configured on all machines:

1. All must have the same subnet mask for the first 3 bytes, i.e. 162.33.21.y,
where y is the last byte of the IP address of each of the PCs.

On DHCP type servers, this will more than likely be done for you.

2. All must have the LDPS_8X directory SHARED, with the shared name of
“Lumistar™, with both read and write permissions.
[the directory where Ldps8xServer.exe is located]
This includes this machine (the Server)
Ensure you uncheck "Read Only*
Ensure you check "Share this computer on the Network®
Ensure you check “Allow network users to change files”

3. LDPS must be installed on all PCs.
4. All PCs must have the same log on user name and password.

5. All firewalls turned off (i.e. McAffey, Symantic, Windows, etc)
IT you know what you are doing, you can set the firewalls up to work if you wish.
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When all of the above are met, press "Continue® to begin, or "Close” to end the
wizard.

Clicking the Continue button in Figure 6-9 invokes the Windows Login Information
dialog box shown below. Enter the log on name and password, and make any changes to
the subnet mask required (contact your network administrator for assistance).

Windows Logon Information

Server Hame goldenchild
Server IP Address 192.168.0.100

Enter the log on Uszer Name, P d, and Subnet Mask

Log On Uzer Mame I

Log On User Pazsword I

Broadcast Subnet Mask |265 265 255 255

6.4 The Measurement Converter

The Measurement Converter (found in the tools menu of either the server or client) is
another virtual “Swiss Army Knife” of conversion functions for a large variety of
physical parameters. Each physical parameter has a tab containing many different units of
measure that the user converts to and from. The user selects a particular input and output
parameter, and the units of measure for each and then enters the numeric value for the
input. The output is automatically calculated as the input value is entered. The specific
menus for each of the tabs are shown in the figures that follow.

R
File ©Options Help
Distance I Erergy I Flow I Farce | Light I Mazs I Fawer I Prezsure I
Speed | Temperature | Time I Torgue I Volume | Volume - Dy I
Acceleration I Angle | Area | Computer | Concentration | Custom | Dersity

— Input — Output

centimeter/sect [cmi's)

mile/hour second [mid[h-z)) mile/hour second [mid[h-z])

millimeter/sect [mm.s] millimeterdzec [mm.s)
Input: |1 centimeter/sec [cmds)
Cutput: |1 centimeter/sec? [omdst]

Figure 6-10 Tools — Measurement Converter
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6.5 The LDPS Archive Stripper Utility

If the user wishes to employ their own tools for data reduction, it will be necessary to
extract data from the LDPS archive files to facilitate this processing. The archive stripper
utility shown in Figure 6-11 below should prove useful in this endeavor. The archive file
format has four main sections. These include:

° File Header — Contains information about how to read the file.

° Block Header — Contains block time stamp, run number, time source, and a
spare byte.

o Frame Header — The decommutator prefixes PCM data with the frame
timestamp.

o Device Tags — Data from the devices (device status tags) are written after the
PCM data.

The user may elect to remove any or all of the main sections described above. The
archive file may also optionally be converted into a TM1° archive format.

% Ldps80ArcStrip Yer 8.00 =10 x|

About

Archive File To Convert

YIDTEST_STREAM_1 |

Strip Options

[~ Remove PCM Frame Header
[ Remove Device Tags

[~ Remove Upper Data Bytes

Convert Options
[~ Convert Ta Th1 Farmat
[~ Convert Ta D= Farmat

Start File Tirme 150:06:52:11.655316
End Filz Time 150:06:53: 36.585265
Currert File Time  150:06:52:11.655316

Convert | Cancel |

Figure 6-11 Tools — LDPS Archive Stripper

To operate the program, start by clicking on the Archive File To Convert bar. Select the
archive file to convert. Note: the file must be in the LDPS 8x archive format. Select the

> (Tables Manager 1) A multidimensional analysis program for DOS and Windows from Applix, Inc.,
Westborough, MA (www.applix.com).
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strip options check boxes for those elements that are to be removed from the archive file.
Finish by clicking the Convert button. The process may be aborted by pressing the
Cancel button. When the conversion is finished, a trill sound will emit from the PC
speaker and the Convert button will no longer appear depressed. The converted file is
saved in the directory the stripper utility resides in. The converted file will have the same
name as the original file with a “BIN” extension. If one elects to keep the file header
information in the converted file, then the file header information will be followed by a
NULL character before the PCM data begins. (Look for a <CR>, Line Feed, NULL
sequence).

6.6 LDPS Import Database

The LDPS parameter database import program is described in detail in paragraph 1.3.8
on page 21 of the LDPS Server Manual (Part-1). To invoke it, from the server, select
Tools, and then LdpsImportPdbase (Tools — LdpsimportPdbase). This tool can also be
invoked in a stand-alone fashion from the ../User Tools/ subdirectory. This program will
not import every type of format likely to be encountered, but it will handle most of them.
If it will not support a particular master the user can always write their own custom
application, using the supplied LdpsPdbaseConvert.dll.

6.7 Chapter 8 Bus Monitor

The Chapter 8 Bus Monitor is invoked from the tools menu on

the LDPS server as shown right. The Chapter 8 Bus Monitor —seartiors | tools asou
program is an application that monitors IRIG-106, Chapter 8° [’I'::Bsucj;;

data, and a few statistics. The actual raw PCM data is Netwizard
decommutated by the server program (see paragraph 3.2 on i
page 79 of the LDPS Server Manual (Part-1). The embedded Ldpsnooitpchzce
Chapter 8 data is then further processed by the Chapter 8
software decommutator DLL running on the Client. The resulting Chapter 8 data is
placed in shared memory, where the bus monitor application can access it. Note: the bus
monitor application is useless without the LDPS client running a Chapter 8
decommutator as one of the streams.

To invoke the Chapter 8 Bus Monitor display, click on the Tools menu in the server and
select the Ch8BusMonitor command (7ools — Ch8BusMonitor). The resulting window
is shown in Figure 6-12 on page 87. There are five main sections of the GUI. At the top
left are two commands: Debug, and About. Clicking the Debug command invokes the
Chapter 8 Software Decommutator Logging Options Window shown in Figure 6-13 on
page 89. The About command allows the user to view the software version number and
the error log for this Chapter 8 Bus Monitor.

Below the two commands, in the upper left corner of the window is the Chapter 8
software decommutator information. This indicates if the soft decom is alive or not, and
which streams are available for monitoring. If there is more than one Chapter 8 stream
loaded on the server, the user may select which stream to monitor via the click wheel.

® Defines MIL-STD-1553 data that has been embedded within a standard PCM telemetry stream defined by
Chapter 4 of the IRIG-106 document.
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At the top center of the window is a box displaying the PCM Frame Time (the time
stamp of the frame of data from the decommutator) and the embedded Chapter 8 Frame
Time (i.e. Chapter 8 words 2, 3, and 4).

At the top right of the window are three controls: Pause, Hard Copy, and Reconnect.
Clicking the Pause button halts the updating (at a 10 Hertz rate) of numerical data on the
display. Clicking the Hard Copy button takes a snapshot of the application window and
saves the image (Windows BMP format) in the root directory where the bus monitor
application is located. If the Chapter 8 bus monitor is started before the server and
primary decommutator (LS-50), there is a chance that the shared memory connection will
not be active. In this scenario, click the Reconnect button to establish the link between
the software decommutator and the Chapter 8 bus monitor.

The bus status information occupies the upper half of the display below the controls
mentioned previously. This area contains statistical counters for each bus, as follows:

e Bus A Count — For type words 4 thru 15 from the command word, counts the
number of words stored since the reset of the decoder on bus A.

e Bus B Count — — For type words 4 thru 15 from the command word, counts the
number of words stored since the reset of the decoder on bus B.

¢ Msg Count — Counts the number of times a new command word was stored.

e Error Count — Counts the number of times a type word 8 and 12 from the
command word were stored (error bus A and error bus B).

e Parity Error Count — If the software decommutator parity checking mode is not
set to DON’T CARE, then parity errors are counted. The default parity checking
mode is set to HOPE, meaning just count the errors, but don’t do anything about
them.

e Overflow Count — Counts the number of times a type word 0 from the command
word was received.

e Total Word Count — Counts all type words except type 1 from the command word
(fill data). This is used for the calculation of bus loading.

¢ Bus Loading — The percentage of the maximum theoretical usage of the bus.

Individual statistics for each bus may be independently reset by clicking the Reset button
above the respective column (0 through 7). Click the Reset All button to reset all
statistics to zero.
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%l Lumistar Ch8 Bus Monitor Yer Z.10 =10l =l
Debug  About
ChaDllAlive  NONE PCM Frame Tirme  500604500500500000 __PAUSE |
Stre§ms Available NOME Ch& Frame Time >¢¢<:>¢<:>¢<:>¢<.>¢¢¢¢¢<I Hard Copy |
onitor Streanm - Reconnect |

Reset All Rezet Rezet * Reszet ! Rezet ! Reset ! Rezet ! Rezet * Reszet I
Bus 0 Bus 1 Bus 2 Bus 3 Bus 4 Bus 5 Bus B Bus 7
Bus A Count
Busz B Count
M=o Count
Error Count
Farity Errar Count
Crveflow Count
Data ¥Wd Cnt Errors
Total Word Count
Bus Loading
Businfo
Busz IIj vl MSgTImepe“a |Data Yyords ’ | |Data Wards ’ |
LabelzgTimeDelta
= 2 18
Mg [0 2] 3 19
T/REBtD = 4 20
| 3 21
S?ecial Words | ’ B 2
Command 7 23
Status a8 24
M= Time Hi g 25
M= Time Lo 10 26
M= Tirme Micro 11 27
Uzer Def 12 28
Lser Def 2 13 2g
hode Code 14 an
Resgqnse Tirme 15 71
hsg Time 16 a7
Error Code

Figure 6-12 Chapter 8 Bus Monitor Window

The bus information section occupies the lower portion the Chapter 8 bus monitor

window shown in the figure above. The

bus info area displays the data values for the

selected bus, R/T number, message number, and T/R bit position. There are four main

areas of the bus info section that include:

e Word Selection — It is impossible to display all 600,000+ words on a single
display. Using four click-wheels to select the desired Bus, R/T number, Message
number, and Transmit bit position, the user may select the area of interest in the
stream. The other sections will display data specific to these selections.
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e Message Time Delta — To the right of the word selector is displayed the time
difference between the embedded Chapter 8 frame time and the time the last
message was updated. The time delta can indicate if the data is stale.

e Special Words — There are forty-one (41) words in each array of Chapter 8 data.
The array consisting of ([bus][T/R bit][msg][RT num][word]), with lengths of
[8]1[2][32][32][41]. Of those forty-one words, thirty-two (32) are data words. The
other words are defined as special words as follows:

1.

9.

e A i

Command Word
Status Word
Message Time Hi
Message Time Lo
Message Time Micro
User Def 1

User Def 2

Mode Code
Response Time

These values are displayed in hex. For convenience, the three message time words
(3,4, & 5) are put together to display the time of day format.

e Data Words — There are thirty-two (32) data words in the Chapter 8 array
selected. The values are displayed in hex.

6.7.1 Chapter 8 Bus Monitor Debug Options

As an aid to analysis and troubleshooting, the Chapter 8 Bus Monitor includes a
debugging feature. With it, the user may log information in an error log (located at
System\ErLogs\Ch8DIl.log). The debug command features should only be used in
playback mode due to certain peculiarities in logging ASCII data and the high stream
data rates involved. Click the Debug command in the main menu to invoke the software
decommutator logging options window shown in Figure 6-13 below right.
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The soft decom logging options window has four ﬂ
main sections including: Stream Control, T —
Decoder Options, Debug Logging Options, and Streams Availahle HONE
Debug Logging Isolation. Each section is Cortrol stream [0 2]
discussed in more detail in the numbered Decoder Dptions
paragraphs that follow. Data ord Court Fiter [/
6.7.1.1 Stream Control PR UL
This section shows the status of the Chapter 8 tzz i F
DLL (NONE, or ACTIVE), and indicates is Log On Crmd Wiord r
Chapter 8 streams are available (NONE, or Log &1l Types of Words [~
ACTIVE). If multiple streams are available, the Beban Loooes it
user may select the desired stream via the click - )
wheel. RT Number 5
Message Mumber 4
6.7.1.2 Decoder Options [ :
It has been noticed that some streams have a
problem in that the number of data words | Figure 6-13 Chapter 8 Software
following a command word are not correct. In the | Pecommutator Logging Options Window

strictest sense, this is an error and the error would

be counted in the decoder. However, if the Data Word Count Filter is not selected, then
the data words are added to the array anyway and the error is not counted. If the filter is
selected, then the data words are not added to the array and the error counter is
incremented.

6.7.1.3 Debug Logging Options

In this section, the user may indicate with more specificity, the type of data that is to be
recorded in the log. By checking Log Includes Fill Words, even fill words will be
logged with the data, provided the Log All Types of Words check box is also selected. If
the Log All Cmd Data Info check box is selected, then each 24-bit value will be logged
as it arrives and is decoded. The information recorded includes: Cmd Word (upper 8
bits), Value (lower 16 bits), Bus ID (extracted from the Cmd Word), and Typw Word
(extracted from the Cmd Word). If the Log On Cmd Word check box is selected, then
the command word will be broken out and logged. The information recorded includes:
Bus, RT, Msg, T/R bit, Cmd, Last5, Words To Follow, and Mode Code. By selecting
Log All Types of Words, any type word that comes along will be logged. The
information recorded includes: Bus, RT, Msg, T/R bit, Word Type (including Overflow),
Value of the word, Data Words to Follow, and Data Word Count (number of words
counted so far for this cmd word).

6.7.1.4 Debug Logging Isolation

This section acts as a filter for the logging options described in the previous paragraph.
To limit the logging to the selected Bus, RT, Msg, and T/R bit, right click the mouse
cursor and select/configure the desired element. To log all traffic for a given element,
enter a value of ““-1” for that element. A “-1” for the T/R Bit will record both bits.
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6.7.2 Notes about Chapter 8 Bus Monitor Usage

The statistical counters can get quite large. To clear them and start again, on the client
click Reset in the soft decom area. The user will be prompted to enter a value to fill the
data with. The data will be filled with this value and the statistical counters will reset to
zero. The default value to start the Chapter 8§ arrays with is zero. To see which data words
are being used, fill their value with some other number, and then look at the words for the
desired address. If the value remains at the initial value, then it is not being updated in the
stream. This is an easy way to determine the number of data words being used for a
particular command word.

The User Def words are really not part of the 1553 data per say, but the IRIG
specification dictates a bus ID be used when transmitting them. These words are counted
as bus traffic by the software decommutator, and therefore the bus loading calculation
will not be accurate for the bus defined in the user def words. For example, in the F18
program, the User Def 2 word is used for embedded audio, with a bus ID of 7. If this
scenario becomes an issue, the software decommutator can be modified not to count the
user def words as part of the bus loading calculation.

The bus loading percentage is calculated at a 1 hertz rate. The calculation is thus:
e totalbits = AryTotalWordCount[busnum] * 20.0;
e maxbits = dtime * 1,024,000.0; //max theoretical bits per second
e loading = totalbits/maxbits;

There seems to be no consensus on what to do when a parity error is detected. In LDPS,
the default mode is to just count the errors and do nothing else about them (proceed as if
nothing was wrong). Parity checking looks for odd parity.
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6.8 The Map Widget

The map widget shown right needs a
separate section in this user’s manual
because it has far too many configurations
and is not obvious on how to set up. The
map widget is capable of giving the user a
good representation of the world and the
items of interest in the world. It is not,
however, a full-fledged range control
widget. Those capabilities will evolve
over time as users requirements mature.
Up to four map widgets may be on a
display page at the same time. Depending
on the map mode, a fairly fast processor
and graphics card will be needed in order
to keep the CPU usage down to a
reasonable level.

Mause Lat

CAUTION - It is not recommended that
this widget be used on the same machine that the server application is running on,
especially if the map image is coupled to a moving target with fast data rates and
archiving. The map widget can use up a lot of CPU cycles, which in turn can cause data
dropouts from the server.

The map widget is divided into three sections: The worldview, a caption bar just below
the worldview (optional), and a data panel for display of selected calculations. The data
panel is not used to display normal telemetry data. Use normal widgets to display this
type of information. The data panel is strictly intended for calculations involving moving
targets, waypoints, and the origin.

6.8.1 Capabilities

The map widget is just like any another widget on the client display page(s). It can be
moved and sized just like a normal widget. It can even be copied and pasted like a normal
widget.

The properties editor for the map widget is somewhat different in operation. Normal
widgets allow one to escape from any changes made, and don’t take affect until the user
accepts the changes. However, changes in the map widget properties take affect
immediately and cannot be undone.

The map widget can contain one map image, representing the world of interest. The map
image is a .BMP graphics file that could result from an actual scan of a real map. The
map widget can also contain up to 32 waypoints (and their respective images). These
waypoint images are also .BMP graphic files. Finally, the map widget can contain up to
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twelve (12) moving targets (and their respective images). The moving target images are
also .BMP graphics files. As well as displaying images, the map widget can have up to
twelve (12) functions that can be displayed at a time, with the user selecting the functions
from a list.

The world image can be coupled to a selected moving target, or it can be the center of all
moving targets, such that the world moves and the moving target is stationary in the
center of the worldview. Each moving target can have a velocity vector predicting its
location as well as a history trail, letting one know where the object has been.

The user may also set the moving target(s) to coast on telemetry data dropout.

6.8.2 Images

There are three types of images used by the map widget. The hardest part of using the
map widget is getting the images correct and accurate. There is no image editor supplied
with the map widget. It is up to the user to make images. Each image must be saved as a
Windows BMP file and placed in the maps directory under LDPS\User\ClientFiles\Maps.
Images can be scanned in with a scanner, and/or drawn with an image editing program
such as Windows Paintbrush. The demo map included with LDPS was scanned in and
adjusted with IrfanView, a cheap and free image viewer/editor. The moving target images
were drawn with Paintbrush.

The user will have to experiment with the images and the modes of display to get the
colors to present correctly on the screen. If one chooses not to display a map image, the
job of using the map widget will be much easier.

The top of the screen in the map widget is north. Make note of this when making a map
image. For moving target and waypoint images, one can display text as well as an image,
or may display text instead of an image. If text is displayed, the upper left corner of the
first character in the text is the point of reference.

The map and waypoint images will shrink and grow with zooming., while the moving
target images remain fixed in size.

6.8.2.1 Map Images

Creating the map image is the hardest to get correct, and will usually take several
iterations to get right. Having a map image is not mandatory. In fact, in some cases, the
map image clutters the screen and detracts from the items of interest. The trick in creating
the map image is in getting the map lined up in the scanner correctly such that one can
determine the upper & lower left corner coordinates of the map. The placement of the
moving targets on the map is only as accurate as the scanned map. The sample map
distributed with LDPS is a 1:500,000 scale map of the China Lake area. If the map is to
be coupled with a moving target, it is strongly recommended that one keep the size of the
scanned image (the BMP file) small. Limiting the number of colors in the map is also
advisable. Two colors would be ideal. The supplied China Lake map is a 16-color BMP
file, and on most machines tested, can only handle a 2- or 3-Hertz update rate on the
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display before saturating the CPU. A 2-color (monochrome) China Lake image worked
well at 10 hertz. A 256-color China Lake image was ludicrous.

6.8.2.2 Waypoint Images

The waypoint image(s) does not require such accuracy. These images are intended to
depict items such as trucks, buildings, etc. When entering the coordinates for a waypoint,
only the upper left coordinate is important for mathematical purposes, as it is the point
used for calculations. The lower right coordinate is used just to size the image. Most
users don’t use an image with the waypoints, instead preferring to display the label for
the waypoint.

6.8.2.3 Moving Target Images

The moving target images can be simple or complex. The smaller in size the BMP file is,
the less the processor load. Each point in the image takes at least 21 calculations to
manipulate. For a 32x32 pixel icon of a moving target, at least 21,504 calculations are
performed each time the target position is updated. Multiply this by the number of
moving targets, and one can see how the processor load can escalate. Making the image
larger only exacerbates this issue. Finding the right target image size is something that
the user will have to experiment with. The user can also elect not to have an image and
instead only display the text associated with the target. Selecting the background color for
the moving target image is important, especially if using a map image. As shown below,
black works best. This is due to the way the target is displayed. If one wants to see just
the moving target portion of the image and not the entire rectangle that makes up the
BMP file, one would choose to display the image in Opaque mode, which erases the
black part of the image to reveal the map below.

The point of reference for the moving target object is the center of the BMP file.
Rotations of the image depend on this. Keep this in mind when creating the image, as
calculations and displays are based on this point. One might consider placing a black dot
on the center of the image as a reminder of the point of reference. When making the
image, leave enough black space on the left and right portion of the target. Now imagine
that the image is rotated 90 degrees. If the picture displayed still falls within the square,
the picture is ready to go. Also note, the picture of the moving target must be pointing to
the top of the screen. This is north and the rotation of the moving target is based on this.
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6.8.3 Map Functions

The map widget performs a large number of mathematical calculations to display the
images. Some of these calculations are useful to be displayed. Up to 12 of these functions
can be displayed on each map widget.

There are four basic types of map functions. These include: Mouse, Time, Distance, and
Angular. The user may mix and match these functions as required. For example, they
can be moving target from origin, moving target from waypoint, moving target from
moving target, etc.

Mouse Functions

The mouse functions allow the user to move the mouse around the map and retrieve
distance and angular results as if the mouse were a moving target. The accuracy of the
mouse function results depends on the zoom factor of the worldview and how big the
map widget is (number of pixels for the world display). The reference point is the view
origin coordinate (which is at the center of the world view)

Time Function
There is only one time function that displays the system time selected on the server.

Distance Functions

These functions involve distances from any object to any other object. The object can be
the view origin, a moving target or a waypoint. The user can select the displayed unit of
measure for each. The distance functions are summarized in the table below.

Table 6-1 Map Widget Distance Functions

Units of Measure Measurements

Feet MSL (mean sea level)
Nmi (nautical miles) Rsi (slant range)

Smi (statute miles) Rg (ground range)
Yds (yards) Dx (distance east)
Meters Dy (distance north)
Km (kilometers) Dz (distance up)

Per Second (for rate type functions) | Vx (velocity east)

Per Minute (for rate type functions) | Vy (velocity north)

Per Hour (for rate type functions) Vz (velocity up)

Vh (horizontal velocity)

Vt (total velocity)

Rsi Rate (slant range rate)
Rg Rate (ground range rate)
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Angular Functions

Angular functions can be angles from any object to any other object. The object can be
the view origin, a moving target or a waypoint. The user can select the displayed unit of
measure for each. The angle functions are summarized in the table below.

Table 6-2 Map Widget Angular Functions

Units of Measure Measurements
Degrees Latitude
Radians Longitude
DMS (displays in degrees minutes | Azimuth
seconds format)
Per Second (for rate type Elevation
functions)
Per Minute (for rate type THdg (true heading)
functions)
Per Hour (for rate type functions) Pitch
Roll
THdg Rate (true heading rate)
Pitch Rate
Roll Rate

6.8.4 Earth Model

The calculations used for the LDPS map widget use the WGS-84’ earth model. The
World Geodetic System (WGS) defines a fixed global reference frame for the Earth, for
use in geodesy and navigation. The latest revision is WGS-84 dating from 1984 (last
revised in 2004), which will be valid up to about 2010.

In the early 1980s the need for a new world geodetic system was generally recognized by
the geodetic community as well as within the Department of Defense. WGS-72 no longer
provided sufficient data, information, geographic coverage, or product accuracy for all
then current and anticipated applications. The means for producing a new WGS were
available in the form of improved data, increased data coverage, new data types and
improved techniques. GRS-80 parameters together with available Doppler, satellite laser
ranging and VLBI observations constituted significant new information. Also, an
outstanding new source of data had become available from satellite radar altimetry. Also
available was an advanced least squares method called collocation which allowed for a
consistent combination solution from different types of measurements all relative to the
Earth's gravity field, i.e. geoid, gravity anomalies, deflections, dynamic Doppler, etc.

The new World Geodetic System was called WGS-84. It is currently the reference system
being used by the Global Positioning System. It is geocentric and globally consistent
within £1 m. Current geodetic realizations of the geocentric reference system family

’ Department of Defense World Geodetic System 1984, Its Definition and Relationships With Local
Geodetic Systems, Third Edition, National Geospatial-Intelligence Agency. (http://earth-
info.nga.mil/GandG/publications/tr8350.2/tr8350 2.html)
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ITRS (International Terrestrial Reference System) maintained by the IERS are
geocentric, and internally consistent, at the few-cm level, while still being meter-level
consistent with WGS-84.

The WGS-84 originally used the GRS-80 reference ellipsoid, but has undergone some
minor refinements in later editions since its initial publication. Most of these refinements
are important for high-precision orbital calculations for satellites, but have little practical
effect on typical topographical uses.

Some pertinent WSG-84 parameters include:

Equatorial radius - 6.378137e+6 meters.

Polar radius - 6.3567523142¢+6 meters.

Eccentricity - 0.0818191908426.

Valid latitudes are between S 70.0 degrees and N 70.0 degrees.
Valid altitudes (MSL) are between —200.0 feet and +5000.0 Nmi.
All longitudes can be used.

Maximum world view radius is 13000.0 Nmi.

Minimum world view radius is 0.1 Nmi.

6.8.5 Map Widget Properties

There are a great many settings required to setup up a map widget to provide total
functionality. There are six categories (tabs) of setup for the map widget. Each will be
described in detail in the following numbered paragraphs.

6.8.5.1 World View Tab

This tab, shown in Figure 6-14 on page 97, allows the user to adjust the picture one
would see if viewed somewhere above the earth looking straight down. The user can
adjust where the viewers’ eye is centered by setting the origin, as well as adjust how high
the viewers eye is by adjusting the radius. These eye adjustments can be made in two
ways.

First, one can type in the coordinates by clicking on one of the View Origin coordinate
labels. When prompted, enter the latitude, longitude, and Mean Sea Level (MSL) for the
center. Or, adjust the coordinates by moving the slider bars for the latitude and longitude.
The height of the eye is adjusted by clicking on the View Radius label or by moving the
slider for the view radius.

The View Orientation Coupling allows the user to couple the worldview to a moving
target, or to the center of all moving targets. Coupling the worldview to a moving target
eats a great deal of CPU time, so be mindful of this if a map image is loaded. The user
may select from one of twelve (12) moving targets. When the view is coupled to a
moving target, the selected moving target image is stationary in the center of the view,
pointing north, and the rest of the images are positioned relative to the selected moving
target.
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Figure 6-14 Map Widget Properties — World View Tab

If the view is coupled to a moving target, one will also have the option to couple the eye
to the altitude of the moving target. When the altitude is coupled, the eye is adjusted to
provide a 30-degree view of the world, looking straight down, with the view changing as
the altitude of the moving target changes.

If there are multiple moving targets, the user may elect to see all the moving targets all
the time (always visible on the world view). The option to couple the view to the center
of all moving targets is also available, and if selected, the view radius will automatically
change so all moving targets are visible and the center of the view will be the center of
the group of moving targets.

The user may also choose the background color for the world. Depending on the size of
the map image (if one is loaded), the worldview should be some color not covered by the
map image. Selecting black works well.

6.8.5.2 Map Tab

The map tab, shown in Figure 6-15 on page 98, is where one loads an image of a map, if
one is to be displayed. This tab is also where one unloads the image as well. Configuring
the map tab is the hardest part to get accurate. Success depends on how accurate the
original scan of the map was.
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Figure 6-15 Map Widget Properties - Map Tab

To load a map image, click the Load Map Image button, and when prompted, select the
BMP file to display. Don’t be alarmed if the image is not seen at first. Initially, the upper
left and lower right coordinates default to the same value, so the image is basically non-
existent. Once the image is loaded, enter the upper left and lower right coordinates of the
map. Click on one of the coordinate labels and when prompted, enter the latitude,
longitude, and MSL of the corner selected. The prompt requires all three variables to be
entered for each corner.

Use the slider bars to make slight alterations to the corners. To test out the accuracy, the
user can either use one of the mouse functions to point to different locations on the map
to verify a coordinate match, or can drive a moving target to a known coordinate on the
map and check if the moving target image position information matches the coordinates
displayed on the map.

6.8.5.3 Caption Tab

The caption tab, shown in Figure 6-16 on page 99 is optional. Use this tab to choose the
text displayed in the caption area of the map widget, as well as the color of the area, and
the size (height). Note, size is determined by the font size selected for the text.
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Figure 6-16 Map Widget Properties - Caption Tab

6.8.5.4 Data Panel Tab

The data panel tab, shown in Figure 6-17 on page 100, allows the user to control the data
panel on the map widget. The data panel is the area below the caption (if there is one) or
just below the worldview. The data panel is where various results of calculations are
displayed. The background color of this panel can be changed as well as the font color of
the data.

The data panel can display up to twelve (12) functions. The panel is divided such that
there are six rows and six columns, with each row displaying two functions. Each row is
made up of a label, data, unit-of-measure label, and then another label, data, unit-of-
measure label. When a function to display is selected, one is prompted for the unit of
measure to display and the function. The labels are fixed. The user cannot adjust what
they display other than by selecting a function and the unit of measure.
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To edit the function to be displayed, select the cell and
then right click on the cell. The menu shown in Figure Uni OF Measure

6-17 will appear. Select the type of function to display sebemliiciion B F|
(mouse, time, distance, angular, described in paragraph
6.8.3 on page 94). When the type of function is select, a
window similar to the one shown right will appear
allowing one to select the unit-of-measure to display — —

for the function and the references for the function. The oign @ oign || s
references are for measurements from one object to o vorre ¢ | 2
another object, with the user selecting the objects.

These from and to objects can be the origin, a moving
target, or a waypoint. If a moving target or waypoint
reference is selected, one must enter the index for the object (i.e., which moving target, or
waypoint). The from and to objects can have different indexes.
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Figure 6-17 Map Widget Properties - Data Panel Tab

6.8.5.5 Waypoints Tab

Waypoints are simply points on the earth. Using the waypoints tab, shown in Figure 6-18
on page 101, the user can select images to be displayed at these points. Up to thirty-two
(32) waypoints may be displayed on the worldview.
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Figure 6-18 Map Widget Properties - Waypoints Tab

The first thing is to define how many waypoints there are on the map. Then each
waypoint must be defined (edited). Rather than having a large, complex editor window to
display all the viewpoint information, there is an index to select (Waypoint ID) that
defines which waypoint to edit.

Waypoints can have text displayed at the location of the waypoint. Select the Waypoint
ID and enter the text to be displayed and the color of the text. Waypoints can also have an
image displayed at the location of the waypoint. Select the Waypoint ID and click on the
Load Waypoint Image button to load the image to be displayed. Likewise, click on the
Unload Image button to remove the image. One can select to have the image drawn
transparent. This means that the waypoint bitmap image is XOR’d with the map image to
produce a transparent effect (i.e., one can see through the waypoint to the map below).

After the waypoint image is loaded (if any), the location of the waypoint needs to be
entered. Again, as with the map image, enter the upper left and lower right coordinates of
the waypoint image. One can also elect to draw lines between waypoints (a route). Each
waypoint can be connected to one other waypoint with a solid line, a dashed line, or a
dotted line. If the waypoint number to connect to is the same as the waypoint being
edited, no line is drawn. The color and the width of the line can be selected by the user. If
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the width of the line is greater than 1, then the dashed and dotted type lines show up as a
solid line.

6.8.5.6 Moving Targets Tab
Moving targets are what the map widget is all about. Using the moving targets tab, shown
in Figure 6-19 below, enables the map to have up to twelve (12) moving targets.

Edit Map Properties |

Wnrld‘u’iewl kap | W aypointz I [rata F'anell Caption I

boving Tt D1 =

Edit Moving T arget Parmameters

Figure 6-19 Map Widget Properties - Moving Targets Tab

Just as with waypoints, the first thing is to define how many moving targets there are on
the map. Then each moving target must be defined (edited).

The map widget supports a feature to forward the track data for moving targets to a user
written application. This feature involves shared memory. To enable this feature, check
the box labeled “Output Track Data” on the moving targets tab. The user should only
select this option for a single map widget, not multiple map widgets. If the map widget is
displayed and this option is selected, then data will go out to shared memory. If multiple
maps are displayed, then the data from subsequent maps will overwrite the data from the
first map, which will probably give the user written application erroneous results. To be
able to switch origins, make a list of map widgets, each with the different origins and
then select the page with the desired origin. This method will keep from overwriting data.
One can also opt not to check this option on other displays.
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Just as with waypoints, the user can opt to draw the moving targets as transparent. This is
the default for moving targets. (The user is encouraged to experiment with this feature to
get a better feel for how it works). Text can be displayed where the moving target is
positioned, and one my select the color of the text. This color is also the color used for
the velocity vector and the history trail.

Load the image to be displayed that represents the selected moving target. One can adjust
the image size slightly with the slider bars. When the map widget is first displayed, the
location of the moving target(s) is placed at the view origin.

One can select to have a velocity vector for the target displayed along with the length of
the vector. The velocity vector is the predicted point where the moving target will be in X
seconds, if it has kept the same velocities in each axis (X, y, and z). The prediction can be
from 0 to 30 seconds. The color of the velocity vector is the same color selected for the
text (if telemetry data feeding the moving target is valid). If the telemetry data is invalid,
then the color is gray.

The user can also select to have a history trail displayed. The history trail is where the
moving target has been in the last X seconds, and the length can be selected from 0 to
120 seconds. A dot is painted where the moving target has been, with the color of the text
being selected by the user (if telemetry data feeding the moving target is valid). If the
telemetry data is invalid, then the history trail color is gray.

One can choose to have the moving target coast if the telemetry data steam becomes
invalid. Coasting means that the moving target continues moving with the last valid
velocity in all 3 axis.

The actual mechanics of how the moving target is positioned takes place in one of two
ways; coasting or the data fed from a telemetry stream. For coasting, one can adjust the
input data using the arrow buttons on the left side of the property page. For data coming
from a telemetry stream, the user must select the specific stream. To specify a particular
stream (and parameter), select the Edit Moving Target Parameters button.

There are up to nine (9) parameters that can feed the moving object. These include: Lat,
Long, MSL, THdg, Pitch, Roll, Vx, Vy, and Vz). At a minimum, one needs to supply the
latitude and longitude. For any of the other seven parameters that are not defined, they
are calculated based on the latitude, longitude, and time delta from the last sample.
(Currently, there is no filtering going on and some of the calculations may appear a little
jumpy at times depending on the sanity of the latitude and longitude inputs.) The more
information feed from the telemetry stream, the more accurate the data will be
representing the moving target data.

Data feed to the moving target must be in a known unit of measure. As there is no
agreement on which units of measure to use, the following has been established for the
map widget. Angular measurements must be in radians. Distance measurements must be
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in Nmi (nautical miles). Time measurements must be in seconds. For many users, this
implies that data coming from a stream will have to be adjusted. Make the adjustment by
selecting the solve type for the parameter to be a formula or a function. Editing the
parameter in this way is the same as for a normal widget. The formula and function editor
for the map widget is the same as for normal widgets. When one selects the tab for the
particular telemetry parameter, notice that the unit of measure label changes to the input
unit of measure required. The user cannot change this.

For some telemetry streams, the latitude and longitude are not part of the stream. Instead
the stream may have the distance traveled from a launch point. Here is where a function
would come in handy. One would feed the function the parameters for the distance
traveled, and the launch point coordinates. The function would then calculate the position
of the desired moving target. Another use for a function could involve the position of a
moving target. The function would then calculate the range, azimuth, and elevation from
a location point and feed the data to an antenna-pointing device.

As mentioned previously, the user cannot undo any edit changes made to the properties
for the map widget. The one exception to this are the telemetry data parameters. They can
be undone, just like a normal widget parameter.

6.8.6 Map Widget Glossary
This glossary of terms also gives the constants used in the mathematical calculations
performed with the map widget.

Image — A Windows bit map picture (BMP) file.

Waypoint — A point in the world with latitude, longitude, and MSL coordinates.
MSL — Mean Sea Level. The altitude above the ocean. This is not the same as above the
earth’s crust or above the ground.

AGL — Above ground level.

Rsi — Slant range. The line of sight range.

Rg — Ground range. The range with the altitude component of Rsi removed.

Vx — Velocity east.

Vy — Velocity north.

Vz — Velocity up.

Vt — Total velocity vector. Sqrt(Vx* + Vy* + Vz%)

Vh — Horizontal velocity. The vertical component from Vt is removed.

Dx — Distance east.

Dy — Distance north.

Dz — Distance up.

THdg — True heading.

Moving Target — An aircraft, missile, ship, or other object that has telemetry data
feeding the positional data.

Nmi — Nautical miles. There are 6076.115489 feet per nautical mile.

Smi — Statute miles. There are 5,280.0 feet per statute mile.

Yds — Yards. There are 3 feet per yard.

Azimuth — The side angle, relative to true north, of one object from another.
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Elevation — The up/down angle, relative to a line parallel to the earth, of one object from
another.

Meters — There are 3.2808 feet per meter.

Km — Kilometer. There are 1,000 meters per kilometer.

DMS — Degrees Minutes Seconds

Origin Coordinates — The latitude, longitude, and MSL coordinates for the center of the
display and the reference for calculations.

WGS-84 — The standard used for the earth model.

EER — Earth equatorial radius of 6.378137e+6 meters.

EPR — Earth polar radius of 6.3567523142e+6 meters.

ECC — Earth eccentricity of 0.0818191908426

K — A constant for the number of degrees per radian of 57.295779513082320876798155
(degrees per radian)

PI/2 — The value of T divided by 2 = 1.570796326794896619231322
All forms of T are based on that number, i.e. 7T = PI/2 * 2

G - Acceleration of mass (gravity) normal at feet/sec” = 32.17349
TM — Telemetry.

U0990102 Lumistar, Inc. Page 105
11/20/2006



