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This document includes data that shall not be duplicated, used, or disclosed — in whole or in part — outside the Government
for any purpose other than to the extent provided in contract DG133W-05-CQ-1067. However, the Government shall have the
right to duplicate, use, or disclose the data to the extent provided in the contract. This restriction does not limit the

Government’s right to use information contained in this data if it is obtained from another source without restriction. The data
subject to this restriction are contained in all sheets.




TO8 Outbrief Introduction
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Weather System Distributed User Needs:  Ffaviheon

Drives Architecture Towards Advanced Solutions [Summary

Increasing Data Interactio

Totally Non-Propriety ]
Solution (Open Source)

Weather
Edge User
Visualization

First Person
Shooter Video
Game

Quickly Adaptable to New ]
Science & Data Types

Accelerate Innovation & ]
Speed of Deployment

Google Earth

Hinn
\\\\\

Situational

Flexibility: 164 Centers

! ‘Ev—‘ T | o - AT
Awareness %ﬁ%@ i :
Visualization ~ >~ < | |.. \ wr T
Guam IR

Increasing Data Rates

High Data Rates With Gaming Style Interaction
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Raytheon
TO8 Task Order Summary

= Primary task is to migrate D2D workstation
capabillity to the new AWIPS-II developed
architecture
—Performed workstation capabilities migration

—Performed server side migration for ingest and storage of
data

s Perform risk reduction for GFE
= Perform risk reduction for Hydro
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AWIPS-II Central Architectur
ESB SOA Plug In Adaptable

3

Raytheon

Architecture

SOA Data Type Plug Ins

AWIPS-II Services

Airep
Binlightening
Bufrua

Recco
Satellite

Sfcobs

Shef
Taf
Text

Eclipse RCP Visualization
Plug Ins

14 Core

8 User Interface
22 Library

14 Application

"

Thick

/Light

Client Mode

Enterprise Service Bus

L)
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Mule ESB + SPRING Container
Services decoupled from transport mechanisms

Raytheon

Architecture

MULE ESB

Data

Mule End Point Provider

—

'\ Message

Mule End Point Provider

—

—| Inbound Router

SEDA

Load Balanced Queue

. >Connector Transform% ﬂ
l/ Receiver YY) _‘/ — —

Mule Interceptor Pattern

AN

Logger

—| Outbound Router

ransformers
000

Connector Mess.age e
Receiver -—

Data

» Configured in the XML Mule files

/1_

N\—
 Files Lat

/

Profiler

x SOA
L Service

Security Chec

* JMS

* HTTP

«FTP

* E-Mail EDEX SOA services are Dependency
o *xk Injected Components
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Plug Ins Pattern Refinements
Dynamically Extends to New Data & Transforms

Raytheon

Architecture

Plug In
(i.e)plugin-airep

[E_ﬁ exkensions
El@b plugin-airep
& res

e E%

¥

B sre
- com

Ellf_%r conf

ElEﬁ endpaints

ElEﬁ raytheon
- edex

plugin.xml 35658 1)4/05 11:41 PM jkarm

airep-ingest,xml 3565 1/4)05 11:41 F‘I(

Q’.:. airep.db.xml 3701 1/11/03 6:54 PM g=me== Auto Generates Schema
g-----.gf.:, airep.hbri.onl 3568 17408 11:41 PM - jkarm

Q"D binding.»xml 3618 1/8/08 6:49 PM jkorman

El[Eﬁ plugin
=[5y airep
=L common

e ! .ﬁ.irepRecDrd-y
Ell;_:ﬁ- decoder

~[J} AIREPOBSType. java

...... DEI AirepParser.java 357

B G uti P

ESB
Endpoint

Config

Creates Data URI

El[&- airep

------ DE, AirepDao. java 2ees—tts

Specific
Data Type
Decoding

Custom
Data

Access

5
= Calumns (213
----- [F obsid
----- [Fl datauri
----- [Fl timeobs
----- [Fl refhour
----- [l datatime

----- [l reporttvpe

----- [E wmoheader
----- [ corindicator
..... [l messagedata
----- [l stationid

..... Fl geometry

----- [ Fightlewel

----- [ latitude

----- [ longitude

..... |:| kemp

..... [ windspeed

----- [F winddirection
----- [£l Flighthazard
----- [F Ffightweather
----- [Fl Fflightconditions
----- [ insert_time

Plug In
Registry Table

Auto Generated HDF5
schema for Blob data

-

Lighting

Radar

Satellite
Grid
GFE

MU

LM

=

SNNNNNNNNNN

N
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Data Repository Maintenance Refinement
Based on a circular cycle of tables & HDF5 files

Raytheon

Architecture

1 hr Wake Up

Table holds retention
period /2 of data (l.e. 12hr
of data for 24 hr of
retention time)

PurgeSrv

DbManager

Plugin

Metadata

etadata 2

B
El Colurnns (5]

i [F table_name

[ current_partition
[ partitioned

[ haours

‘[ current_table_date

etadata_3

Delete Referenced HDFS5 fi

les

o

\

Purge creates new table and
deletes oldest

HDF5 directory tree

30 day & hour

1

satellite.h5
radar . hb
gribh._h5
hinlightning_hb

satellite.h5
radar.hb
grih_h5
binlightning.hS
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Clustered Data Ingest Flow Refinement:
Pass References and MetaData between Services

Raytheon

Architecture

.JIsbn/...

~

..[..Iprocessing

N\
read & delete ~

>
HDF5

metadata
persist

i
RDBMS
Alert Topic

Subscriptions

data
record

v

¥

StagingSrv
singleton

IngestSrv
f(plugin)

vm://...

IndexSrv
f(plugin)

NotifySrv
threaded

EDEX

___ file reference

\ clustered queue
jms:/licpl...

List records i.e. MetaData

\

R

vm://...

Airep

Binlightening

Bufrua
Gfe
Grib
Obs
Pirep
Radar
Recco
Satellite
Sfcobs
Shef
Taf
Text
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CAVE Data Notification + Subscription Raytheon

Data Matched to Menus by Optimized Decision Tree|Architecture

/—

Data Iltem|
CAVE DecisionTree EDEX F o
(CAVE Startup) 7.

| GOES Hiyh Density [ENENEN Quinlan 1D3
Seferite-Gerved Wi | Algorithm IngestSrv
IR Plot. DE. 1800
AlertJobStarter .
Tl e M Build Data URI
SEG ik Menu dataURI
Water Vapor 7.0u ot DE1EO0 | enu aata S
Wader Vapor 7.4u Flot 21600 ! URlcatalog

St Loyt Wints | -
Z000P Livyar Plat  D2.1800 @essage RGCGIV@

2500hPa Layer Plal nz.1ann i
TWHIh Pa Lawer Plat nE1aom |

:, IndexSrv

AR L e O mq& AlertManagerJob |

5000 P Layer Flut 21000 .

FUUGPa Layer Pt ST Data URI List

BAONPS Layar Plat 02,4800 S~

il Ao ingested dataURIs 1 quartz Timer

e 72 10 Ny

—~ |_| Data URI | A

EDEX —| |Aggregator| 3:} )

AutoBIldSrv Script Ids NotifySrv )« — =
— _ Qopic:edex.alerts)

postGreSQL|

Table: Subscription |
Table: scripts|

A

@ic:edex.subscript@

" Check scripts for URIs
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Workstation CAVE Architecture Overview Raytheon

Built from Eclipse RCP Plugins + Extensible CAVE-Summary
C——— e | Eclipse 3.3 XML User ]
| vattnesen - | cows - cor (1O K < > M OB W E S G feresis - wewio - vewiviio < | FF I3 | weren | ) @ ¥ Customizable Menus & Tool bar

Y EHydra

GIS Display defined by map
projection and set of layers
(history recallable, procedures)

High Performance Image Rendering
by GPU Shader Language Controls of
(Projection,Color, ...)

Large raster data set rendering
through Quad Tree Tilling and
HDF5 chunking

Active Raster and Vector Data
Interrogation

Dynamic map re-projection using
GeoTools Transforms& GPU Solid Shape
Warping

Auto updating Animations of
all data types in all panes

‘ ‘ ESB Connection for thin/thick ]
< Enterprise Service Bus Data Connections client access to data
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CAVE leverages Eclipse Perspectives Raytheon
Enables Multiple User Interfaces CAVE-Summary

(eather WorkstatuD erology WorkstatuD @aphical Forecast Edit@

iz Pt =]
e e TR R et g o W Gy Bty

= -
L e e ) e q % EU WHENES TOCP o Q1234 QEY

T s T e v )
rnrig | o+ g [0 O HOE AS e TEE e v mein s [T 3 e ()WY i = Cher
Gl i Wi

» Perspectives leverages entire set of CAVE eclipse plug ins
» Each perspective can have unique menus, toolbars, and dialogs
» User can actively switch back and forth between perspectives
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Map Reprojection: Texture Warping Raytheon

GPU Fragment Shader 50 times Faster than CPU [CAVE-Summary

* Map Reprojection at Interaction Speeds
° i - - - - HDF5 Repository
Interactive Color Map Eclipse RCP Visualization w el s j

o ‘@ satellite

Mapping Vertex Arra e Chunked + @ness
Y PPINg y HDF5 Library T
IMAGING_GLSL_PROGRAM Float Array o R

@ 2007-12-06_01:45:14.0

B8 Data

o= [Z) Data-interpolated

Color Map 1D Texture

o= 20 Imager_12_micraon_IR

RGB Color Map Lo
O p e n G L 0 0 XM L RG BA [ Pueno_Rico_Nati.onal
A P I o= [2) Puerta_Rico_Regional
Bl quadS o 23 GOES-11(L)
JOGL

 Raw data sampling enabled by the use of raw data

CPU-GPU Boundary

Graphical Processing Unit (GPU)

Vertex Stage Fragment Stage
SIMD Compute Kernels SIMD Compute Kernels I MAG I N G_G L S L_P R OG RA M
— Fragment Processor

Vertex Processor
g
Vertex Processor

Fragment Processor

| | o ]| > — B (o ) —

Texture Memory

:

4l
-
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Workstation Menus / Toolbars / Rendering
XML Configurable Menus + XML Bundles

Raytheon

Workstation

plugin.xml

Commands

Commands
Parameters
Menu labels

setScale

.ui.personalitles.awips

plugin.xml

.Site. (from localization)

plugin.xml

XML Display Resource Bundles

RadarDisplayControls

menuRetrieval

= productURI :><

productName

[

~19 Map

~11 Plots

1 Skew-T

8 Radar

variableList

11 Models

\

%

~30 Display
Resources
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Workstation Configuration Raytheon
XML used for most all configuration Workstation

OEl M Bl Fe e "wel Sl OW FAOSekl Laee b bl aa Sale T Fael e
VIl M ] = | DML 5 SR K <« » 3@ SEa8 T THME sess-ng

" el .-.|.|r.|

CAVE configuration files under
caveletc

bundles

colormaps| 121 RGBA list unlimited

plotmodels | 17 svg, 12 spi

volumebrowser | XML Menus

warngen | Templates + config

radarinfo

contourStyleRules

ImageryStyleRules

graphStyleRules
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Workstation Modes

Implemented Using Eclipse Preferences

Raytheon

Workstation

il o x|
|type filker bext CAYE Mode
E'M'IE M?df Specify the mode CAYE is in.
onneckivity
CAYE Mod
Directory Paths o ?
- Localization {* Operational mode
Petformance " Practice mode I
Rendering " Test mode
Restore Defaults | Apply |
Ok | Cancel |
= ca o B 2 =T
= T o =) e —

% o e Track

B e o v From:

M  warned frea visble =

Prochat brpe

& Severe Thunderstonm
T Tomada

Trea Rarege

et

[tnuctions goters

ST | o |

A, e Tine: 157 T 31-

B F NErTE

M0 - Doty 1D -

FF I3

VTEC
Product class code

Fil= Edit Options

AFOS Crnd: WMo m=/ AWIPS 1D
-
CAlG43 KOAX DDHEMM
RMEOMA
Say Cuk | Copy | Paste ‘ Fill | Edit Header | Send | Cancel | Aktach | NS -
|W NEW KOAY TO W 0002 0B0131T2011Z-080131T2041Z7 ;l
EULLETIN - EAS ACTIVATION REQUESTED "
TEST. . TORNADO UARNING
NATIONAL WEATHER SERVICE OMAHA/VAILEY NE TeSt phraSGS in
0812 PM GMT THU JAN 31 2008
_THIS WESSAGE IS FOR TEST PURPOSES ONLY. . Body Of Warnlnq
THE WATIOWAL WEATHER SERVICE OFFICE IN OWAHA HA ED A
||+ THIS IS 4 TEST MESSAGE. TORNADO WARNING FOR.
I LV LB e SO r—CeraiE WESTERN IOWA .
EXTREWE WESTERN POTTAVATTAMIE COUNTY IN EXTREME SOUTHVESTERN IOWA. .
DOUGLAS COUNTY IN EXTREME EAST CENTRAL NEERASKA. |
WASHINGTON COUNTY IN EXTRENE EAST CENTRAL NEERASKA .
% UNTIL 830 PH GMT

* THIS IS A TEST MESSAGE. AT 755 PM GMT...THE PUELIC REFPORTED

A
U7 MILES SOUTHWEST OF KENNARD. MOVING NORTH AT

TORNHD O IWER DoaT™

11 HPH

* THIS IS & TEST MESSAGE.| THE TORWADD WILL BE NEAR. ..

| nT OrPNOTERE=EY 820 PM GHT
RURAL UASHINGTON COUNTY AT 835 PM GMT.

THIS IS A4 TEST MESSAGE. DO NOT USE ¥OUR CAR TO TRY TO OUTRUN A

TORHADO. CARS ARE EASILY TOSSED ARQUND BY TORNADO WINDS. IF YOU ARE o
CAUGHT IN THE PATH OF & TORNWADO LEAVE THE CAR AHD GO TO & STRONG
BUILDING IF N0 SAFE STRUCTURE IS WEAREY. . SEEK SHELTEE INM & DITCH OR
LOW SPOT AND COVER YOUR HEAD.
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Workstation (CAVE) Localization Pattern  fayiheon
Uses UtilitySrv with a HTTP interface Workstation

SN

CAVE Fle Edt Vew Options Tools Yolme Obs MCEP/Hydr Upper A Satelite komc Rader SCAN Maps Help
coms « dear 7] GL J K < > 3B J Ry G- viAl JFramEs‘lE + Mag: 1.0 = Densty:1.0 + J FF I3 Jw.amuen JQ '9
[Wo2D 5 Pane

J Valid time seq +

I Elhydro

—iojx|p ESB Sync Protocal

| type filker text Localization =N K

- Connecivity Specify localization settings (requires a restart)

sername: I Fariffit

Site: | ko =+ cave_config

=7 site P
201 ke CAVE Config

Localization Server: I http:ffawips-dev1:9581 fservices

At CAVE

P | cam.raytheon.viz, care
EH:I koax

{:I cam.raytheon.viz, care
H-1 rayoma

EI{:I cave_plugin

Log In User Name
Determines User Context
Site Through Perferences ok | concel |

Start Up

Restore Defaults | Apply |

EIl:I site
r_\:-l cave = Jkdm | CAVE Menus
H- mule : - = koax
{:l configuration Localization ] com.raytheon.viz.site_1.0.0
: =1 none

EH:I etc
{:I bundles

= colorfile

D colormaps

HlerarChy """ {:I cam.raytheon,viz,sike_1.0.0

=] cave_skatic
=1 base Color Maps

Base

{:I EDAR T W N T Temperare () 20m 02 e 1261750 Nowor, [N IR I I S S {21 arid

“ ] wolumebrowser  eme= | | -0 Lamp
E_EI"a Features D MEL
F- plugins .g F‘ru:ndl‘ller
; . [#]- Radar
-] scripks Local Persistence B0 sat

-] workspace Of Current

Active Localization

User | J L wser
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Workstation History and Procedures Raytheon

D2D Style Con-Ops (except Alter Bundle) Workstation
1 Bundle Components
Radar o L A - | [ Map Scale Definition
Iar 11 micron adar Up p
Crid. EEE"EEEEET E 7 Level
Radax 11p o | oom Leve
mager mRl1CTOn
150RE Plot Wed 20:01 Center Point Coord.
Imager 6.7-6.5 micr *l
A Map Projection
£ Criginal
£ Criginal = Current .
Load Copy Cuk et | Load | <XM L> G”d Range
I Y —— Copy In | Copy Cuk | Delet
ol | Save | Save Os... | Closg] Bundle Load MOde
Layer Definitions
Metadata Fields /
Menus Also Use File Name
Bundles Color Map
* Easy Customization of Menus \ Display Controls
* Bundles are reuseable through the Need to add XY
passing in of arguments Components I_____;
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GIS Map Display Defined by XML Bundle  Rayiheon
Enables reuse in D2D style Menus Workstation

= “CAUVESETC~BUNDLES
15minSurfacePlot.xml
AllTilts.xml
cities.xml
CONUS . xml

corner_map.xml
county_names .xml

DefaultGrid.xml
DefaultRadar.xml
DefaultRadarAll.xml
DefaultRadarAllTilts .xml

Map Scale Definition

DefaultRadarFourPanel.xml
gegau%tﬁagar¥i%tsﬁxmlp q .
efaultRadarTiltsFourPanel.xm
DefaultSatellite.xml Zoom Level
DefaultSatelliteFourPanel.xml
DGEX . xm1
Eont

- Xm -
HF0—eastern.xml (j
Center Point Coord.
HF0-regional.xml
HF0—state.xml
HF0—western.xml
iRN%ndow.;?l o q . .

ightningPlot in.xm

LightningPlot15MinPN.xml Map PrOJeCtlon
LightningPlot5Min.xml
LightningPlot6BMin.xml
LightningSeg.xml
maritimeFixedBuoy.xml
maritimeMAROB. xml

maritimeMoving.xml

N. Hemizphere.xml

NAM12 .3xml | <XM L>
NAM48 . xml <
NAMBA. 3xm1

NAMB@FourPanel.xnl Bundle

NGM. xm1
North American.xml

Grid Range

/Load Mode

Radard?.xml
Radar2?.xml
Regional.xml
RUG.xm1
State{s).xml
SurfacePlot.xml
SynSurfacePlot.xml
Topo .xml
UpperAirPlot.xml
UpperfAirRaob.xml
VisWindow.xml
WFO.xm1
Yorld.xml
Wiindow.xml

Layer Definitions

Metadata Fields /
File Name

Display Bundle is
automatically built as
datais selected

]
88Ds .xml
acarsfAirports .xml
artce .xml

Time matching
bhuoy.xml

counties.xml ContrOI
gﬂg?.;l;g:l}asins.xml \ DISplay Controls

Color Map

firelxZones .xml
forecastZones.xml

interstates.xml
lakes .xml
latLonOcean .xml
metars.xml
raoh.xml
rfcBoundaries .xml
states.xml
statesCounties.xml
synoptic.xml
twebRoutes .xml

Map Bundles
Available Under Maps
Menu Pull Down
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Workstation Volume Browser

Retrieves Views of Data From Grid Repository

Raytheon

Workstation

PlanViewDisplay

VarHeightDisplay §

SkewTDisplay

TimeHeightDisplay

RequestJob

TimeMatcher

Loader g HDF5

{...}Resource

Grid

Repository
v

TimeMatcher
l > Loader

{...}Resource D2D Time

Point | Line

!

Matching

Direct Port of J

!

Slice (=

Data
Cube
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Workstation Volume Browser Menus Raytheon
KOAX menu & Basic included in installation Workstation

File Edit Tools Plan view Time

Sources Fialds Planes q
Gr\lethErl i fort | Isent | Preci inter | Storms | Misc | Ensemble Pres | Theta | ThetaE | HgtAGL | Misc

cave/etc/volumebrowser

2 BrowserallSources

& BrowserCoordinates

@ ErowserCrossSectionSpaceFields
File FEdit Tools Time series | Pointd s Help Q BrowserCrossSeckionspacePlanes
' Q BrowserCrossSectionTimerFields
@ BrowserCrossSectionTimerRlanes
@ BrowserHeightFields

& BrowserPlanViewPlanes

PO CES FRHs Friws
Sourte Basic  Derived ﬁ:ﬂ':IZ[I ClthE.r Ensemble | Pres Theta Hgt [

i

] BrowserSourceConus
@ ErowserSpaceFieldienu
= @ ErowserspaceFields
L:ﬁa_;,r R @] Browser TimeFieldMenu
e N e R @ BruwserTlmeFlelds
150316 3 Browser TimePlanes
EHe = gribModels
- . @ LevelMappingFile
ADE 1.0 Volume Browser Basic User Manual 2] SaundingPoints

@ SoundingThermo

U ndel’ CAVE menu Addpmdj lid @ SpacingMenultems
¥

Products: 0 Selected for loading: 0

[it [0

5 T

>

Model

GWW (233)
RUCI3 (130)
RUCA0 (236)
DiGER (255)
Sealce (213)
ENPrave (253)

Rename Files To

Create Basic Version

BrowserPlanViewPlanes -> BrowserTimePlanes
BrowserSpaceFieldMenu -> BrowserSpaceFields,

Load |

I liJ ||\ - BrowserCrossSectionSpaceFields,
BrowserCrossSectionTimeFields,
BrowserHeightFields
[ ] o | BrowserTimeFieldMenu -> BrowserTimeFields

BrowserSourceConus -> BrowserAllSources
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Workstation Plot Model and Maintenance  Raviheon
D2D Plot Vector Library Converted to SVG (XML)

Obs MetaData &
Parsed data fields

| SVG Plot

Models

UA plot 925MB Entire D2D present
Wx symbol set

converted to SVG
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Workstation Color Map Editor Raytheon

Replicates D2D with transparency control Workstation
. . e Color Maps Stored on Server

Eclipse RCP Plug In
Viz.ui

Also, set background color dialog

SaveColorMapDialog UtilitySrv

l

../cave/etc/colormaps/..

Local Storage

Color Map XML Format

(unlimited number of colors)

Initialized During Localization

../data/utility/cave_static/base/colormaps
./site/colormaps/koax
./user/colormaps

<colorMap>
<r>..</r>
<g>..</g>
<pb>._.</b>
<a>. .</a>

</colorMap>
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Workstation Text WS and Editor
Implemented as 2 RCP plug ins in CAVE

Raytheon

Workstation

CAVWE File View Options

J Walid time seq | = J CORIS

& . 020 5 Pane

il CAVE i

“)| I Text Workstation

File  wWindows

Mon 26 01 2005 22:31 GMT
Mon 26 01 2008 22:31 UTC

ools  Yaolume O

Clear

Alarmialert

Textk 10 OMAMTRLEN

texteditor

i AFOS Browser

Load History | WO Search |

| i Text 1: DMAMTRLEN

Fle Edit ©Options Yersion Tools Scripts  Products  Help

Enter Editor ||7 Accum

[~ Update Obs

Chml

<< textworkstation

AMTRLAN

MO TTARI CCCC I I AWIPS ID: I

b3Z

KOLT

KHSI
KODE
KANW
KBIE
KTIF
KATA
KBEBW
KBFF
KFNB
KGRI

EVTH
XN

\

Text 2

Text 3

Text 4

J822152

A01

2821537
2821537
282210Z
282210Z
282210Z
282153Z
282153Z
282153Z
282153Z
2821537
2821527
282210Z

AUTO
AUTO

AUTO
ATTO
ATTO
ATTO
ATTO
ATTO
ATTO
ATTO
ATTO

29009KT
24013KT
2E009KT
30009KT
28013KT
25012KT
27007KT

105H
1054
105H
1054
105H
1054
105H

25013G19KT 105SM CLE 1401 42924
24012G17KT 105M BENO6S OVCO030 05-01 A2928 RMK

OVCO080 0400 A2928
FEW100 11-00 A2917

CLE
CLE
CLE
CLE
CLE

1100 A2914
15,07 42922
12-M02 42918 RHME AOZ
0B-M02 42918
14-.M02 42919

28017G26KT 105M CLR 08-M05 42918
20019G26KT 10SM CLE 1707 A2922

=l

30010KT 85M —-R& BENOSO0 BENO6S OVCO?75 0401 A2929
AUTO 26012G23KT 105M CLR 1100 A2912
AUTO 22009KT 105M CLR 13-00 A2922 RMK ACQ2

TextDB
—l—clnTerrrn:l—
I [ afoslookup
! [ hbittable
H collective
#-[F nationalcategary

i [ nodediskance
#--[F] statermatch
H skdtextproducts
H kextproductinfo
-

versionstable
#-[7 wakchwarn

N
Z

Workstation Interacts with TextDB

EDEX

4

V

Hibernate Access Objects
{tablename}Dao

< text Plug In

..Jopt/data/sbn/test

Text Ingest Endpoint
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Workstation Warning Generation

TO8 Delivered

T09+ Delivered

Raytheon

Workstation

WarnGen GUI |
lrs;tial: lm Full:

Track bype
& = Box
' Gne Storm
= Track
 Ling of Storms
& Box and Track.

Redrav Box on Screen from:

Track | WarnedjHatched area | I Warned Area Vishle

—Product bype
£ Flash Flood

UPDATE LIST

% Severe Thunderstor

" Tornado Severe Weather Statement

—Time Range:

Duration aox

| 14:22 Tue 8-Jan | 14:52 Tue 8-Jan

#hkdktk kb BASIS FOR WARNING (CHOOSE 1) bk
Doppler radar indicated

Trained spotters reported

public reported

local law enforcement reported

#dkdktk kb THREAT (CHOOSE 1 each wind/hail) #tkkaot
60 mph wind

70 mph wind

80 mph wind

Penny size hail

Mickel size hail

Quarter size hail

Golf ball size hail

Baseball size hail

#bkdkk kb CALL TO ACTIONS (CHOOSE 1 OR MORE) ##tbkokack
TOR WATCH IN EFFECT...swr tstms can produce tornadoes

Swr E-skarms can produce tornadoes. ..

This is a dangerous storm. ..

Go ko lowest Floor.. . potential for sig injury

Lightning in addition to hailwinds

Over Lake - Boaters seek shelber

History of producing damaging winds/large hail

History of widespread wind damage

Report of damaging winds- edit win speed reported LI

| v

Instructions:
Instructions go here

Restart

Cancel | 0K I

Life Cycle Rules

tornado.vm

Dissemination

VTEC Database

severethunderstorm.vm

Templates 3..19

GIS Capabilities
Warning by PolyGon

Generate Text

Send to TextWS

TextDB

nodediskance
stakematch
stdtexkproducks
kexkpraductinfo
versionstable
wakchiwarn

e

Store

I Text Warngen: OMARMEOMA (Now Editing)

File Edt Options Version Tools Scripts Products Help

[ 0 1 1 D

AFOS Browser | Load Histary: | WO Search | Enter Editor ||'

=2

ae_jndex

ap_index
application

class

ep_index
event_tracking
events
Flond_recard_skaktus
Fland_severity
immediate_cause
phenomena
significance

staFin:. {}
U

Set VTEC

[ 0 1 (0 0 7 1 D

Accum I

|
AFOS Cmd: w0 TTagi ccccr | [ awrsio: |
TTAA00 CCCC DDHARH
RHEOHA
Save Cut | Copy | Paste Fil | Edit Header Send | Cancel Attach | NS -

0. NEW WHOID123.TO.W.0001 080108T2209Z-080108T2239Z

BULLETIN — EAS ACTIVATION REQUESTED
ISEVERE THUNDERSTORM WARHING
MATIONAL WEATHER SERVICE OMAHA-VALLEY NE
1010 PM GHMT TUE JAN & 2008

THE HATIONAL WEATHER SERVICE OFFICE IN OMAaHA HAS ISSUED A

* SEVERE THUNDERSTORM VAR
EXTREME EAST CENTRAL S|
EXTREME SOUTH CENTRAL H
EXTREME HORTHWESTERN FO|
TOWL

DOUGLAS COUNTY IN EXTRE]

Text Workstation Editor

THIS INCLUDES THE CITY OF OMAHA
WASHINGTON COUNTY IN EXTREME EAST CENTRAL NEBRASKA
SARPY COUNTY IN EETREME EASTERN HEBRASKA

|
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Workstation Radar Display

TO8 Delivered

T09+ Delivered

Raytheon

Workstation

E[& plugin
E[Eﬁ radar

Radar Plug In

B level2

E 5y level3

----- DE, Abskrach Graphic DeCOde

""" DEI Datalevermmesmonr e oo T
----- DE, araphicBlock. java 2847 11)7/07 Si27 PM
----- DE, Level3BaseRadar,java 3303 12/13/07 121
----- DE, PacketFactory java 2847 11)7)07 5127 P

----- DE, RadialPackd i
----- [} radiskackd Radial Decode

----- DEI RasterPackeT Tava 2965 TITIEI07 137 FI
----- DE, SvmbologyBlock.java 2963 11/16/07 437
----- [J} SymbologyPacket java 2847 11/7/07 5:27
----- [4} TabularBlock.j AS—amias SaStas

----- DE, TextsymbolPad  Text Decode

----- DE, UnlinkedYectoraemeerroeer—rrrrer

----- DE, package-info.java 1441 S5/3/07 4:40 PM bphil
----- DE, RadarDecoder . java 3409 12[17)07 5:09 PM b
----- DE, RadarRecord.java 3161 11/30/07 4:31 PM jke

CHE B BB Vew Cpliwe Tedk febew Gl WPy g e Gl baec fade BOAN S teh

P HOFH(AES S TEM e e FF [T wwoe

=imix

Radar HDF5 Storage

E-[= uengine

- tasks Raster Decode

Store Radar Radial Products

=5 radar

8 Render Raster

----- DE, DecodeRadarImage.java 3091 11/27/07 7

------ DE, package-info.java 1441 5/3/07 4:40PM b

= kil
-5 radar
----- DE, package-info.java 1335 4/18/07 8:22 PM mfe
----- DE, RadarInfo.java 2625 10/24/07 10:33 PM ranc
----- DE, RadarInfobict.java 3130 11/23/07 11:41 PM
----- DE, RadarTiler.java 3525 1/3/08 9:27 PM randers
----- DE, Radarl kil java 2547 11)7/07 5:27 PM randers

(1} TikangleBin java 2057 111507 23 rm rand | POSt Radar Text Products

Store Radar Raster Products

Store Radar Graphic Products

radar.ha
o @ radar
¢ @ kabr
[ AL
o @ons
¢ @ 2008-01-09_20:32:03.0
& Angles
@ Data
@mesnaes
o= () 2008-01-09_20:41:19.0
o= 2 2008-01-09_20:50:35 0
-LC)1a
-y 24
o-C)ad
o= (2020
o= 2 37
o (2] 37
L
o (2] 48
o 2) 56
o2} 57
)78
S L e —
T8 an TextDB
:E:;:jx 25 nodedistance
[ statematch

3 stdeextproducts

:> & textproductinfo

[ wersionstable

3 watchwarn
\_/
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Workstation Skew-T Disp

Raytheon

Workstation

Displays both UA and Model data

CAVE RCP Plug In

SkewTDisplay /

SkewTResource

UAObsAdapter || GribAdapter

|

Datacube

/

Dependency on Fortran
function with problem in
JAVA interface

EDEX

<bufrua Plug In

< Grib Plug In
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SOA Services Raytheon
Utility, Maps, Radar Message Handler SOA

SRTM Plus from UCSD

Stored in decimated
* SRTM30 products from USGS EROS blobs to support Quad
* Ocean data from LDEO project Titling
* 30sec resolution (~1km) /CAVE/topo
J/CAVE/basemaps
(5] srim-topo.hdf
\ ¢ @ e020n40-interpolated Map Overlays Imported:
TopoQuery Bo » BCD Files
+getHeight() g * GeoTIFFs
. 2
HYSIelPeTIEy B : » LPI Files
+getTopoLine() il * Shapefiles
+getT0p0Area() o= 2 e020nA0-interpaolated .
o= e020s1 D-interpulatV /. SPI Flle\S

METARS
Used to support disclosure in
Plot models.

+ ) L2
i BENMINGTON | CRESCEMNT
'=._ “ .
\ A ¥ fr
1KHOR! R
1Y L
¥ O I
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TO8 Radar Implementation Raytheon

Reuse of AWIPS | NEW AWIPS II SOA
SBN
NCF >
A "
Level 2 Filtered Level 3 Products /
I I
ORPG DXn Server
Level 3 Products ORPGCommsMgr

ESB { Radar Plug In |

fradar/* —> Container

(EDEX)

RDBMS HDF5
MetaData
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Raytheon

SOA Data Type Plug Ins Plug Ins
= Bin lighting (plugin-binlightning) >| binlighting.h5|
= GINI Satellite (plugin-satellite) »

= Grib 1 and 2 (plugin-grib)

= BUFR with RAOB (plugin-bufrua)
= Aircraft (plugin-airep, plugin-pirep, plugin-recco)
= Synoptic (plugin-sfcobs)
— Buoy, Metar, CMAN, Land, MAROB, Mobile, SHIPS
= Radar (plugin-radar)
= TAF (plugin-taf)
= METAR (part of Synoptic)

= Text (plugin-text)
— Collectives and StdText

7/25/2016 | Page 30



Raytheon
Library Capabilities Library

= VTEC management
= Meteo Library

= Text Generation (XML)

— Switched from ANTLR parsing of existing templates to creating new
Velocity based templates

— Output text remains the same
= Generalized Time
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VTEC Management as a Service
Initial User 1s WarnGen Text Generation

Raytheon

Library

New SOA Service Vtec API

) Track
' Box and Track

Redraw Box on Screen from:

Track | Warned/Hatched Area |

[V warned area visible

Product type
Flast Flood
Severe Thunderstarm
Tornado

r TimQRange

Durafen 30

| IQ:S‘Ue 29-Jan | 20:25T
A ¥

ue 29-Jan

http WarngenAction
VtecSrv VtecFactory |+ +updateVtec
4 +runTemplate
S
4 VtecEventRetrieval.js 1
Hibernate Access Objects VtecEventUpdate js
VtecObijectRetri L
{tablename}Dao eeDIECIRETIEVALIS
= VtecRetreival.js
\ 4
VTEC Database Warning Templates

I ae_index tornado.vm,cfg
SERl =fos_product
3 ap_index Severethunderstorm.vm,cfg
[ application
[ class v
[ ep_index
[ ewvent_tracking [
[ ewvents .
[ flood_record_status || Text WorkStatlon
[ Flood_severity |
[ immediate_cause 1
[ phenaomena A 4
[ significance
] static Text Data Base

BASIS FOR WAR
ated

Don't outrun in car
Mabile home safety

NING (CHOOSE 1 rwss

Firmed Yornado (WSR-58D was tracking a tornada)
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Raytheon

D2D Meteo Library Library

TO8 Component Users Controller
| +add_array()

kkkkkkkkkkkkikk

fortconfbuf() ===

/

A

+ztopsal()

cglcrh() GlueGen Java
hgt2pres() Mixrat() JNI Interface Code
uvcomp()

libmeteoLib.so

127 FORTRAN Modules
17 C Modules
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Raytheon
Data Management Data

= Data access refinement (4D data cube)
— SPRING Data Base Connection Pooling (TO6 ran with 1 connection)
— DaoPool Data access object pooling for improved performance

= Data repository refinement
— Added automatic index creation on sub tables

= Hydro IHFS repository + Object to Relational Mapping
(Hibernate)

= Text Data Base + Object to Relational Mapping

| lﬁ ables (100
Data Access Objects |  Foeoks Direct Port of
- ittable
H collective AWIPS-| TextDB
e~ H nationalcategory /\
il #-[3 nodedistance

-1
Dao Classes [ statematch
+-[ stdtextproducts

kextproduckinfo

5B
+ [ wersionstable
55

watchwarn
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Data Access Improved Performance

By managing data access objects

Raytheon

Data

Developed mid TOS8 to
improve ingest
performance where
gueries need to be
performed before inserts

Singleton

DaoPool

Example Use

\# [\nn Clacecnce |
D

ao Classes

Pirep Plug In

(F PirepDecoder

\

PIREP MetaData

[F obsid

[ datauri

[ timeobs

[F refhour

[ datatime

B reparkhype
[E wrmoheader
[E corindicator
[F messagedata
[F skationid

[F geometry

[F Flightlewvel

[F latitude

[F longitude

[ aircrafttyvpe
B Lemp

[ windspeed
[} winddirection
[ insert_kime
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Hydro IHFS OB8.1 Data base tables

Raytheon

Data

Middlegen used to auto

Generate relational to
object mapping files

Hibernate

Data Access Objects

Dao Classes

Dao Classes

Dao Classes

One for each table

=- Tables (150}
7 adjustFactar
[ adrnin

[ agricultural
[ alertalarmal
[ arealfost

[ arealobs

[ benchmark
[ ity

[ colarname
[ coloroverlay
[ colorvalue
[ commentyalue
[ contacts

- contingencyvalus
[ coopoonnms
[ cooprecip
[ coopspaons
[ counties

-7 countynum
-5 countytransmit
[ crest

[ curpe

- curpp

[ dailypp

[ dambypes
[ datalimits

[ daturn
H I-h-l-l

180 Tables OB8.1

IHFS

1
1

1

|55 wrecphenarm
[ wtecpractice
-[5 wtecrecord
[ whecsever
[ whecsignif
[ waterguality
[ watsupcoordagency
[ watsupcriter
[ watsupmethod
[ watsuprespagency
- weather
-] wha

[ wind
- yunique
[ zonenum

ion
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T08 Omaha Test Environment
Development and Test Hardware Resources

Raytheon

Testing

Omaha Raytheon Server Room

CP Processor
Dell 2550

Unidata
LDM-6.6.5

Raytheon
Firewall

i

awipscm
Dell Server

2950 S

2 Week Stability Testing

Auto Nightly

awips-intl

LDM-6.6.5

/a( ps-int2

2950 Server

filters

Cluster

EDEX BldX

awips{devl

LDM-6.6.5
filters

EDEX Nightl

CEDEX B
|

| Orion Network

<
<«

N,

awips-db
2950 Server
postgreSql

awips-nas
2950 Server

Shared
NES

fawipsfEdexfuptfprucessing|

fawipsfEdexfuptfdataqungine|

fawips!Edexfnptfdatafhde|
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TO8 Integration Test Bed Metrics

Raytheon

Testing

Date

Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan

Jan

17
13
19
20
21
22
23
24
25
26
27
28
29
30
31

Feb 01
Feb D2

Feb D3

Feb 04

Feb 05

Status

Started
Restarted
Restarted
Running
Restarted
Running
Running
Running
Running
Running
Funning
Funning
Running
Running
Running
Running
Running
Running
Running

Running

Staged

90076.0
535667.0
459129.0
484175.0
506309,
482750,
446944,
466300,
EL1221,
510631,
L4344,
516073,
514324,
520661,
544135,
511407,
509035,
510307,
523487,

o o o o o o o o o o o o o oo o o

321776,

IMT1

45034.0
265177,
229289,
241914,
252632,
241079,
222608,
233036,
275251,
254616,
2517ak5.
257276,
257018,
260014,
271400,
255110,
253799,
254583,
261055,
160503,

e s o |

INTZ

44819.0
263039.0
227261.0
241107.0
252022,
240802,
222303,
232373,
274434,
254012,
251350,
256608,
256455,
259117,
270993,
254210,
253139,
253843,
260432,

o o o o o o o o o o o o o o o o

160537,

Back-
up

223.0
7451,
2579,
1154,
1655,
869.0
2033,
g291.0
15326,
2053,
1729,
2189,
1351,
1530,
1742,
2087,
2097,
1881,
Zoao,
736.0

0
0
0
0

]

o o o o o o o o o o O

INT1 - INTZ2

215.0

2138.0
2028.0
807,
610.
277,
305
BE3.
217,
604,
41k,
=]at=H
563,
8397,
407,
00,
660,
740,
623,

-34.

INT1/IMT2

[ R R T N e R e e e T e e e N T R o

0479 Cluster Balance

00812807226
00392366046
00334706165
00242042361
00115032267
00137200128
00285317141
00297703637
00237784042
00165108415
00260319242
00219531692
00346175666
0015015583581
00354038
0026072632
00291518773
00239217915
.9899788210817
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T08 AWIPS-II Cumulative Memory Profiles HRayiheon

Small Leak Noted: Working with profiling tools

Testing

INT1 Memory Profile (01/17 - 01/30)

1600

1400

1200

1000

300

800

400

200

0

2000

4000  BO000  BO0OO 10000 12000 14000 168000 18000 20000

Heap Size — Min Used — Max Used —— Max Mem ‘

1600 4

INT1 Memory Profile (01/29)

1600

1400

1200

1000

800

500

400

200

0

INT2 Memory Profile (01/17 - 01/30)

i

;
!
|

L

A Wl M

o 2000

4000  B000 8000 10000 12000 14000 16000 13000 20000

Heap Size —— Min Used — Max Used —— Max Mem ‘

1400

1200

000

2

Example Daily
Profile

BO0

00

400 4

200

[ | Jtl

“"h-._

oo

1
836 1424 1812 oo 448

Used Memaony Heap Size Mz Memony

CPU Usage

208

15%

10%

JMX cpu Useage
0.41% Day Average

CPU Usage
4 0%

18:00 21:00 00:00 03:00 06:00 02:00 12:00 15:00
2008-01-31

CPU Usage: 0.41%
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