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Motivation
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* Need to analyze live and recorded domain-specific mission data
* Produce real-time displays & quick-look/analysis products
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Background

* Lincoln Laboratory Visual Interface and Scalable Transport
API (LLVISTA)

— Designed to support domain specific mission data
— Expandable and flexible
— 4 Tier architecture

OASIS Data Streams Specification Interfaces

Interfaces

OASIS Data Streams
Specification Interfaces Generic Socket Bridge | Ports/Data Sink Interfaces

Ports/Data Sinks Interfaces

e Constraints

— Requires extensive knowledge of Java and Groovy scripting engine
— Requires understanding of underlying framework
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Project

* SLIQUE
— Developed a visual design tool

— Create and execute mission data processing pipelines

— Uses drag & drop interface with LLVISTA components
and connections

— Provides in-line validation
— Auto-discovery of components to grow with LLVISTA
— Reduces required knowledge of Java and LLVISTA
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System in Use

ﬁ Slique - Split Panel GUI 1.2.4
Document Edit Display Groovy

[ LLVISTA

SingleSensorSingleTarget
o ] DoubledrrayDataSink

Component | Model |

& 9 DouhleDataSink
o= ] EllipseDatasink
o 9 GridDatasink
[ MapDatasink
o [ MetaDataSink
o [ StateCovarianceDataSink
o= [ StateCovariancePairDataSink
o= [ StringDataSink
o 9 TitleDatasink
o 9 ValueMapDatasink.
¢ 9 WorldEventDatasink
D FieChartGraphBean
[ ImerceptorComplexPanelBean| :
D Map3DBean
[y Map2DBean
D InterceptorSitePanelBean
[ seekerstatusLabel :
D InterceptorOverwatchPanelBea E
¢ 3 ®yDatasink
D DataProcessingPanel
[ correlationFactory
[ %yFFT Calculator
[ svunitConverter
D LegacyFireControl
D SnapToXyDatasetDelegate
[ DoubleDataExtractor
D SimdisFlugin
[ sensorresourceHistoryPanel
D KyDatasetDelegate
[ MuntiplexyPlotgean
D HyUnitConverter

[y Echo

ECR2RAE

range
azimuth
elevation

alt

latitucie

\nngitud/e

<araleDouble

GraleDouble

<araleDouble

<ScaleDouble

<DoubleT oy

<DoubleToxy,

<DoubleT oXy

<DoubleT o}y

XleDataCorre

Property Value
-|AllowverticalPan null
BottomMargin null
RightMargin null

A Title

Latitucle vs. Longitude

TopMargin null
:|InfoEnabled null
-|Debug null
+|Fixedy null

LeftMargin null
:|BatchRedrawEnabled  |null

Label Longitude

AllowVerticalZoom null

FixedYy null
‘| AlowHorizontalZoom  null
“|BatchRedrawRate null

PanEnabled null

AreaSeleciEnabled null

Ylabel Latitucle

AllowHorizontalPan null
“||GUIPasition 0

[y %yDataFilter

D IntervalBarChart
o= 9 ¥yintervalDatasink
o 9 MapDatasink
o 9 Undefined

Moving Mode

P

Errors rSingleSensurSingleTarget E]

ERROR Width or Height Values Invalic
INFO Groovy Script Rendered

‘ i Dk

INFO GroovyEngineManager: Groovy Script Process Completed with an Exit code of 0

| INFO Opening Model from file: [home [mmolignano |workspace [MOP models | SingleSensorSingleTarget mel

Example Mission Data Processing Pipeline Using SLIQ
MIT Lincoln Laboratory
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System in Use

Mission Visualization
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Rendered Configuration from SLIQUE
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& Methodology

* Software engineering principles
— Unified Modeling Language
— lterative development
— Source Code Control
— Documentation
— Code reviews
— Feature/Code freeze dates
— Validation of code through testing

* Conformance reporting of LLVISTA components

MIT Lincoln Laboratory
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& Design Decisions

DemoWaveGen x

* Model-View-Controller

— Allows modeling pipeline
internally

— Allows for graphical
connection to display model

— Easy rendering of model | e e
through groovy

— Supports testing of model
and controllers

— Allows checking conformance
of LLVISTA components

[

oubleToxy
nubleT oXy
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Challenges

* Restricted development environment
* Java Swing development
* Merging LLVISTA details
* LLVISTA component standardization

* Groovy engine difficulties

MIT Lincoln Laboratory
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&3 Evaluation

« Code coverage
through JUnit testing

« Code review 1
— Singular and Team

« User testing from
multiple group
39 members

— Incorporated Feedback
throughout Project

Code Coverage by Percentage

/\/

Percentage of Coverage

« Comparison of manual 0
vs SLIQUE-generated SR Smo Sma Smu Smm S om2 0w
scripts
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Script

Using Current Method

Results

Script Creation Using Design-Tool

(] slique - Split Panel GUI 1.2.4
Document Edit Display Groovy

ol

Hivsta

11 ad = AdvertisementUtilities.createStateAdvertisment(®track®, *CM", “truth', "ecr");
11
£ build the event me
firstTimeMessagel = “truth®, "event_type®:"new_track®, "track":*cM',
"coordinate-frame":"ecr”, *object_name®:"CM_truth

emSource.
cmSource .
cmSource .
cmSource .
cmSource.

wor Truth

bui

lastTameMessagel
def 1ceptlSource

Trutt

build the e

lastTimeMessagel
def icept2Source

“Ship*,

uild the ev

lastTimeMessagel
def cmSource = new ASCIIStateDataStreamSource(CM_Truth_File_Name, ad, 9, 0);
setFirstTimeEventMessages([firstTimeMessagell);
setlLastTamsEventMessages([lastTimeMessagell);

interpolator = new LinearDataRateInterpolator();
interpolator.interpolateRate = 1;
interpolator.startOnFirstRoundhumber

d the event
firstTimeMessagel =

Sourc

firstTimeMessagel

icept2Source.setFirstTi
icept2Source.setlLastTimeEventMessages( [lastTimeMessagel]);

firstTimeMessagel = ["type

“mark_name" :"black_triangle-up"];
= ["type":"truth", *event_type:*lost_track®,

"track:rcmr];

= true;

e for Interc e
ad = Adver!lsemen{u(lllues crea[esta[endverusmnt(“1ntercep[cr“ Iceptl®, "truth*, "ecr-
messages
[*type":"truth*, "ewent_type®:"new_interceptor®, "interceptor”:*Iceptl®,
"coordinate-frame":"ecr”, *object_name®:"Iceptl_truth®,
“mark_nams" : "black_triangle-down*];

= [“type":“truth*, “event_type':*lost_track®, “interceptor”:*Iceptl®
= new ASCIIStateDataStreamSource(ICEPTL_Truth_File_Name, ad, 9, 0);

iceptlSource.setFirstTimeEventMessages([firstTimeMessagel]);
iceptlSource.setLastTimeEventMessages( [lastTimeMessagel));

/ e for Intercepto ad
ad = AdvertisementUtilities.createStateadvertisment(*interceptor®, "Icept2”, *truth*, "ecr);
= "truth®, 'event_type":"new_interceptor®, "interceptor”:'Icept2",

"coordinate-frame":"ecr", *ohject_name®:"Icept2 truth",
“mark_name=: *black_cross+];

= ["type":"truth", "event_type®:"lost_track®, "interceptor
= new ASCIIStateDataStreamSource(ICEPT2 Truth_File_Name,
([firstTimeme 11);

Iceptat];

1«3 9, 0);

leasurements on TBM *#+*
ad = AdvertisementUtilities.createStateCovarianceAdvertisment(
STEM,

‘measurement®, *rae”

:"measurement’, "event_type®:‘new_object_data®, "semsor®:*ship®,

*track*:*TBM",

o ] DoubleArrayDatasink.
o [ DoubleDatasink
o [ EllipsaDatasink
o (] GridDatasink.
[ MapDatasink
o [ MetaDatasink
o [ StateCovarianceDataSink
¢ [ stateCovariancePairDatasink
o [ StringDataSink
o [ TitleDatasink
& CValuehapDatasink
- 3 WorldEventDatasink
[Y PieChantGraphBean
[} InterceptorComplexPanelBean
[) map3DBean
[} Map2DBean
[} InterceptorSitePanelBean
) seekerstatusLabel
[ interceptoroverwatcnPaneiBeal
¢ E3xyDataink
) DataProcessingPanel
[ Correlationfactory
[ xyFFTCalculator
[ xyUnitConverter
[ LegacyfireControl
[ SnapToxyDatasetelegate
[) DoubleDataExtractor
[ simdisPlugin
[} sensorResourceHistoryPanel
[ xyDatasetDelegate
[) MultiplexyFlotBean
XyunitConverter
D) Echo
[ xyDataFilter
[} mervelEarchart
o (3 xyintervaiDatasink
& ] MapDatasink
¢ [ Undefined
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SingleSensorsingleTarget %

¢ Component | Model |

ECR2RAE
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LealeDouble
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BottomMargin nu

Righthiargin ui
{Title Latitude vs. Longitude|
{TopMargin
InfoEnabled u
Debug nu
Fixed i
Lettargn u
B

i
XLabel Longitude
|Aowverticaizoam [
”meuv nui

<oubleToxy)

GoubleToxy)

BoubleToxy)

E:
FanEnsb\ed nu

nu
VLabel Latitude
[AllowHorizontalFan|nui
(GUIPosition o

GoubleToxy)

EleDataCorre!

Moving Mode

BT sosersoninaieranes =

INFO Opening Modl from file:

rkspace [MOP

ingleTarget mdl

ERROR Wicltly or Height Values Invalicl
INFO Groovy Script Rendered

INFO GroovyEngineManager: Groovy Script Process Completed with an Exit code of 0

* Enables use of LLVISTA by more people
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Future Work

* Future Improvements
— Improve interaction with non-standardized components
— On-the-fly components
— Advanced GUI layout with additional GUI components
— Per-component documentation

MIT Lincoln Laboratory

0939_124 MQP 12
10/09/09



Acknowledgments

We would like to thank the following for their
guidance and assistance throughout the project:

Mr. Scot DeDeo
Professor George Heineman
Dr. David Holl
Mr. Joe Georger
Mr. Dave Oostdyk
Professor Ted Clancy
Mr. Vivek Varshney
Group 39

MIT Lincoln Laboratory

0939_124 MQP 13
10/09/09



Al

RS
K&

Questions?

MIT Lincoln Laboratory

0939_124 MQP 14
10/09/09



