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Raytheon
Purpose of Course

= Early developer-level introduction to facilitate cooperative
development
— Trying to evolve project toward an Open Source core
— Everything a part of the baseline and open to improvement

= Early focus on architecture and design patterns
— Get the big picture right, before moving into specific capabilities
— Widen exposure to get more creative input

= Provide workstations with full installation of ADE 1.0
— Source with Eclipse IDE
— Server Side Run environment
— CAVE visualization
— Javadocs and other documentation
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Raytheon
Training Prerequisites

» Reading Materials
— Software Product Improvement Plan

s Software

— Pure Java
 http://java.sun.com/docs/books/tutorial

— CAVE: ECLIPSE IDE Framework & Plug-Ins
o http://www.eclipse.org
« Eclipse RCP

— EDEX: Introductory level of Spring and Mule ESB
 http://mule.codehaus.org

— All: Introductory level of ANT
— All: Introductory level of XML
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Raytheon
Course Objectives

Module 1: Architecture
= Understand the overall System Architecture

Module 2: Installation, Build, and Regression Test
= Successfully install ADE

= Have ADE ready for running and development

= Successfully do a “Clean Build and Deploy”

= Successfully verify system installation by running a standard
regression test through a regression test GUI (e.g., Tomcat)

= Learn how to use “Debug” to step through code running in
services
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Raytheon
Course Objectives (cont’d)

Module 3: MicroEngine Scripting

= Understand how to create tasks and scripts for the
MicroEngine (uENgine)

Module 4: Data Type Plug-In

= Learn why the Plug-In Pattern was chosen

» Understand the architectural pattern of a Data Type Plug-In
= Write a new Plug-In for a new data type

= Put a MicroEngine task into a Data Type Plug-In
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Raytheon
Course Objectives (cont’d)

Module 5: Service Oriented Architecture (SOA)

= Understand the architectural pattern of an SOA service
= Understand how services are written

= Understand how services are integrated into the system
= Understand how to monitor and test an SOA service

Module 6: CAVE-Underlying Framework and Rendering
= General introduction to CAVE

» Understand how CAVE renders geospatial, vector, and x-y
data

AWP.TRG.SWCTR/TO6.ADE/CAVE-00.00  Introduction 6/22/07 | Page 6



Course Objectives (cont’d)

Raytheon

Module 7: CAVE-User Interface

s CAVE baseline orientation

= Add functionality by modifying plugin.xml

» Add a new menu item and custom resource

Module 8: CAVE Visualization Plug-Ins
» Understand the mechanisms to extend CAVE
= Write a new Plug-in to extend CAVE functionality

Module 9: Installation/Deployment

= Install the EDEX services and CAVE application to a
supported platform
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Raytheon
Course Objectives (cont’d)

Module 10: CAVE Menu Creation
= Describe the changes to Menu Architecture in TO6
= Provide an example of creating a new menu in CAVE

Module 11: Localization
= Introduce the Localization concepts in ADE 1.0
= Describe the new Localization process
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Raytheon
|ntrOdUCti0n Intro

m Early Decisions and Concerns That Drove Architecture
— How to deal with changing ConOps
— How to add new data types quickly
— Adding new science
— Scale to increasing data rates
— Lower sustainment costs

m Some Core Principles
— Minimize coupling
— Increase cohesion
— Minimize size of code base
— Maximize simplicity
— Pull style data flow
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Raytheon
Architecture History Leading to SOA intro

» Evolved out of the message-based approaches rrom 20 or 30 years ago
for high-performance systems

= In the 1990s: Systems built on message busses Like DecMessageQ,
Tibco, MQseries

= Evolved Into J2EE and JMS (Java Messaging System) — currently used
by many systems

m Service Oriented Architecture: Somewhat of a rebellion against the
unnecessary complexity of J2EE for some domains

m Decision to take the next step by decoupling the the physical service from
the communication mechanisms through the use of Enterprise Service
Bus (ESB)
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Core Decisions — Raytheon
Use ESB and Container-Based Processing intro

= Enterprise Service Bus (ESB) with Execution Container
— Startup, shutdown, communication, multi-threading

» MULE + SPRING Execution Container ST Bl e

— Dependency injection (minimizes coupling) return statement in
. . service
— Example: Look at PersistSrv.java

<wule-configuration wersion="1.0M">

<mode]l namwe="Tawips"T type=Tsedaf:

<tule-descriptor hatme="Awips.Edex.Service.P
singleton="false" inboundEndpoin e S A persistVMOueue
outhoundEndpoint="vm: / / indexVHZusue"
implementation="oom. raviheon. edex.services. PersistSevi>
<threading-profile maxThreadsictive="5" maxThreadsIdle="5" /=
<properties:

<oontainer-property hame="datalayver™ reference="Datalaver™
required="true™ /=

</propertiess

<fmule-descriptors>
</fmodel>
<fmule—-configqurations
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Raytheon
Core Decisions (cont’d) intro

= JAVA as Primary Programming Language
— Makes plug-ins possible, interfaces, classloading
— Traction in commercial and open source programming
— Performance comparable to other approaches
— Programmer productivity improvement

s XML as Primary Text Format for messages and configuration

— Self-describing, platform independent, standard parsers

= Plug-In: The mechanism for extending the system

— Can be Hot deployable, or system cycled to pick up new plug-ins
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System Concept: AWIPS Architecture Reyihees
Environmental Intelligence Framework intro

= Requirements Vision drives Architecture
— Focus on “ilities” drives new AWIPS Architecture
— Features and capabilities get generalized into reusable patterns
— Customer TIMs give priority to capabilities

a Architecture Framework Vision

— Create a new, low-cost framework for hosting a full range of
environmental services, including thick client visualization

— Scale down Framework to a small laptop and up to clusters of
enterprise servers without software change

— Base Framework on highly reusable design patterns that
« Maximize reuse
« Have datatype independence and fast adaptability

— Open source leveraged to maximize reuse
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Raytheon

AWIPS Architecture Definitions

Term

Definition

ADE

AWIPS Development Environment; source code to Execution
Framework Enterprise Development Kit, including tools

SOA, End Points, I/0
Routing, Transforms

Service Oriented Architecture where system capability is
available at stateless endpoints

Canonical XML

Well-formed XML that follows high-level rules

Patterns

Implements a design solution that solves a problem that occurs
many times

Technical Reference
Architecture

A physical Software Execution Framework

JMS, JIMX Java Messaging System (API), Java Management Extensions
CAVE Common AWIPS Visualization Environment
SEDA Serial Event Driven Architecture
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AWIPS Architecture Concept — Raytheon
Architecture Framework Implementation Concept

s Framework Implementation: Integrated several “best of breed” Open
Source projects with a set of advanced enterprise patterns to create a
highly extendable framework
— Patterns implemented in pure Java (reuse example: ProductSrv and AutoBIdSrv

use ukEngine pattern)
— Open Source primary source of reuse
« 15 major Open Source projects integrated
« Version controlled with CM baseline, libraries part of run environment
« Leverages Internet community for core infrastructure
« Standards compliant, rapid evolution
« Free, large body of public expertise

o Open Source libraries controlled by putting them in the CM Compile Library and
deploying them to the runtime environment

— Packaged together in the ADE, which contains everything from the Source
Code repository to the execution environment, including operator Clients
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AWIPS ADE Open Source Projects —

Integrated Open Source Projects

ANT Build scripting ADE build system

Mule + Spring Enterprise Service Bus + Container ADE Run Environment
ActiveMQ Java Messaging System Broker ADE JMS Broker

Jibx XML to Object Serialization ADE Canonical XML Message
GeoTools + JTS GIS capabilities ADE GIS primitives

Tomcat Web Server ADE Test Client Server

Jython Python Scripting Engine ADE uEngine Python Script Engine
Baltik Scalable Vector Graphics Tools ADE SVG tools

Rhino Java implementation of Javascript ADE uEngine Script Languages
Ehcache Event Driven Clusterable Cache ADE Cache Framework

Log4 Java Logging API ADE Log manager

Jogl Java API to OpenGL ADE CAVE rendering interface
Eclipse RCP GUI plug-in based framework ADE CAVE framework

Eclipse IDE Java Integrated Development ADE development environment

24 MC4J Console

JMX Management Console

ADE remote management console

AWP.TRG.SWCTR/TO6.ADE/CAVE.01
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SOA Framework Concept Raytheon
Extensible Architecture — Minimal Coupling Features

fcor_e Base 9f Services <Technical Reference Architecture> .
e MicroEngine Services
o Plug-In Framework ! € pertem ¢
» Extensible XML model At DELE HRsgesl |
\. Core SOA Services +Index Data +Store Data 1w . ———
+Adapt +Auto Build |
~ . , +Subscribe +Collaborate T 20610613 500
Extend to a Specific Domain
e Plug-in specific libraries = o vommmamemaeteims) Ll ||
) MarkSmesplampat (0 calleetion) | | [Ferntem]
e Plug-in data types, transforms /
) I
<Technical Reference Architecture>
— T )
™ satellite Feed 4.5Mps SOA System Services (EDEX) SR
- +domain libraries Transforms el R == el =

Scripts | |[fhw c G EEEEES © D
o o o [Ef [ Colaboration Perspective | [5 Default Perspective
> May

+mapping libraries

Local Data

_ eization Framework>
Service Interface To Data

CAVE
o Clean separation between data and
visualization 2D/3D GIS Drawing Vis Plugin1 |
e Canonical XML data model Raster Render Collaboration Vis Plugin2_|
® Scriptable Interface Vector F\)-ender XY Render Vis Plugin n B
Auto Animate Localization
TO6
New
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Architecture Features — Raytheon
Execution Container & Data Features

» Enterprise Service Bus (ESB)

— Combined approach to integration: provides plumbing for highly
distributed, loosely coupled services

— Dependency Injection Container: Minimizes service and component
coupling, makes for more flexible services

— Messaging, Web Services, Data Transformation, Routing
— Process flow and service invocation can span entire bus
— Provides clear separation between business and control logic

s Data Persistence

— Use of a simple retrieval-oriented metadata model that is keyed to high-
performance HDF5 file persistence

— Considered a fully normalized RDBMS model but the value added for
transient weather data is limited and the complexity not considered
worth it
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Architecture Features — Geo Spatial -
Spatial-Enabled PostgreSQL and GeoTools with JTS | Features

= Geo Spatial Enabling Data

— Chosen approach: Create static spatial tables in PostgreSQL
« PostGIS extension: Free, simple, high performance

— Visualization: Use ESRI Shape Files as standard vector format
« Enables GIS analysis of data, also renders SVG using “batik”
o Renders GeoTiff using Tiff tags

— Input / Output
» All ingested data spatially indexed and can be spatially queried
« Can create Shape and GeoTiff output

qgid rda_id ppr i Ae- e wlo_id eqp_ely name lon lat elevmeter |the_geom
[PK] serial |character yarying(4) (ch r ad ar S p atl a| character varying(4) numeric character varying(36) double || double | double pre| geometry
|T.'5.D'u'-.|' 300, wos oo [LWE 346, 1500 Andrews AFB, MD 38,695 10550552 01010000004
grld description nx [ [ dx dy Crs COYErage ‘
PK]integer |character varyin/in . . double pre character varying(204 7, geometr
L M spatial_grids P R L Y
7 1J.5, Area; used in [/31 — A, 153 PROICS["Polar Stereographil 0103000000010
gid icao wmoipdav Inama e ombens |=*=*E wmoregion | elevation upperaireleyd rbsnindicator | stationgeom | upperairgeon
[PK] serial |character var intege S p ati al 0 bS Statl ons ra| integer integer | integer character var|geometry geomekry
1 | aciH 91520 o e § 4 o i) vt 4 it v o g 9 P 010100000094<
id description | I [~ crs COYErage
[PK] ch|character varying{255) |i S p atial S atellite character varying(20 geometry
| ICFO1 |Mu|t| Satellite Composite iz Loe suer PRCICS["Polar Stereogre 0103000000010
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Raytheon
Architecture Features — Visualization Features

= Approach

— Develop a Common AWIPS Visualization Environment (CAVE)
« Supports the fixed scales and detailed interactions of D2D
« Supports large data sets and analysis capability of N-AWIPS
o Supports GIS visualization and analysis natively
o Supports collaboration and remote Client operations
— Build on the Eclipse Rich Client Platform: Full-featured framework with

an extensive widget set, extendable through plug-ins, high
performance, Open Source

— CAVE: A set of Eclipse Plug-ins installed in the Eclipse RCP

— Extensive support community, large public repository of plug-ins,
several graphics-intense applications being developed in it
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ADE CAVE Visualization — Service Endpoint Rayihaen

Enables Gaming Style Data Interactions Eeatures
:
regr=ra—— %cllpse RCP 3.2 — Plug In Extendable
Reset Clear Projection - AddLayer - J @ -:- @ Plug In fOf Warn Generatlon Added
Rotate Q @ S K < > o3 @ D ;:fdﬁdf E r\‘\D \|Q ﬁ|\'
[ Alerts Perspective. | [ Default Perspective TO5 Radar Rendering Uses
— — Dynamic raster tiling

GPU Shader Language Rendering

Layers, Map Projection, Zoom

New Quad tiling of large raster
Sets leverages HDF5 chunking

,I . Active Raster Data
L | Interrogation

Dynamic map reprojection using
GeoTools Transforms& GPU Warping
—

|

.

All Tilts Keyboard Controls J

; L s
i |

- I| )
|| 40,36, -95.62 | J
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Architecture Features — Raytheon
Languages, Interprocess Communication Features

= Java the Primary Programming Language

— Extensive Open Source support, high programmer productivity, high reuse,
performance parity with traditional languages, university teaching language

— Enables platform independence
= Rhino (JavaScript) for scripting

— Extensible with Java classes, large base of customer scripts and expertise,
clean OO approach to scripting

» JMS primary for interprocess communication

— Enables SEDA processing, increases reliability through queue persistence,
enables subscription / notification through topics

— Enables asynchronous communication for performance

m HTTP, FTP, JMS, E-Mail for WAN Communication

— Firewall compatibility, enables CAVE to act like a thin client, can transparently
switch between JMS and HTTP without application changes
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Conceptual Architecture:
Logical Layered Viewpoint

Raytheon

Features

Client/Presentation Services

@ AutoBIdSrv
@ SubscribeSrv

Mission Services

o> 4

UtilitySrv

I

Gata Access Layer

<<Java>> <<Java>> <<abstract>>
HDF5DataStore DatalLayer BaseDao

HDF5 A Hlbernate

/ ) PostgreSQL |

HDF5

Localization
Store

) [ Data Persistence Metadata
it Store Index

Spatial
Index

AWP.TRG.SWCTR/TO6.ADE/CAVE.01 Module 1: Architecture

Enterprise Service Bus - Communication

Security Services /Demilitarized Zone (DMZ)

fExternaI Prograns

FORTRAN/C/C++
Command Line

Programs
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AWIPS-II ADE High Level System Services REythnen
SOA Services Running in an ESB Container Features

ADE 1.0
| Updated T06

s IndexSrv AdapterSrv
PurgeSrv
TAE PlugIn FileSystem mta_-aata—Iﬁex ngine _ Exec Adapter Data Rendering
METAR Plug In RDBMS via JDBC Spatial Data Base Manage Subscription JINI Adapter CAVE Bundles
Radar Plug In DI SIEGE Data Interrogation
Satellite Plug In CAVE Procedures
Radar Plug In Wx Drawing
GRIB Plug In Wx Warning
Radar All Tilts
Hydro Visualization

Collaboration

Services Independent of End Points
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Raytheon
Service Descriptions

Service Description
IngestSrv Listens on an endpoint for new data and transforms the data into a
message
PersistSrv Writes ingested data to a persistent store file system or RDBMS
PurgeSrv Runs periodically to maintain the metadata and the persistent stores
IndexSrv Indexes the metadata extracted from the ingested data into a store that

facilities data searches and retrievals

ProductSrv Listens on an endpoint for external product requests and fulfills requests
with a response message. Typically receives “Action” scripts that describe
how to transform raw data into a visualization product

NotifySrv Broadcasts a product from a subscription fulfillment. Also sends out alerts
based on ingested data

AutoBIldSrv Receives requests to build products that are under subscription. Triggered|
by data arrival and/or time

ColaborateSrv |Provides common point for serving out products shared by several clients

| AdapterSrv Enables legacy command-line programs to be run as a standard service
(@
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ADE Implemented Design Patterns
Patterns Enable AWIPS “ilities”

Raytheon

Patterns

Focus on Patterns That Maximize Reuse Across System Functions

CM/Build/Deploy Pattern

Use open source tools to standardize build and enforce standards for
components

SOA Service Pattern

Simplifies Service interactions with application containers

Canonical XML Service
Interface

Standardizes the request / response interface to SOA services

Component Model

Standard pattern for injecting new components

uEngine Task Execution Pattern

Enables system flexibility through re-use of small units of execution

Geo Spatial Pattern

Enables building, displaying, analysis, and querying for data

Datatype Plug-in Pattern

Enables system adaptability to new data and transforms

Legacy Adapter Pattern

Enables system evolution by allowing legacy processes to run in an SOA

Data Notification / Subscription

Enables data driven processing and display

Common AWIPS Visualization

Consolidates disparate display mechanisms into one platform independent

whole

Environment (CAVE)

AWP.TRG.SWCTR/TO6.ADE/CAVE.01
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Software CM/Build/Deploy Pattern Raytheon

Build

Design Pattern Patterns

= Build Vision: Create a simple layered build system that manages
component coupling and supports partial deployment

= Build Implementation: Implemented in ANT as a series of macros

and ANT extensions 7 aips
=

""" 1 deployments
7 02 bue

: : ;I I:I:IITIFI"E . oy
L2 propertie Jar Files for Complllngﬂ

deploy.xml /_/ Open Source Jars

— config.xml L build-global.properties

— compile.xml build-local.properties
build.xml generate.xml | javadoc.xml
mortar.xml —|  Jibx.xml
— taskdef.xml — test.xml
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Geo Spatial Pattern llavslht_elon

Basic GIS Ingest, Indexing, Output, and Analysis Pattern

» Geo Spatial Vision: All ingested data indexed by spatial
index making Spatial Query and Analysis available to the
Visualization Operator or SOA service

upperLeftLat;
g =0 x| c upperLeftLon;
SpatIaIQuery lowerRightLat:
Reset Projection + AddLayer - i
K < > 3 @ | lowerRightLon;
Pan Zoom Line Drawing Tool  Reck Drawing
- DatalLayer
+obsSpatialQuery(...)
PostgreSQL Spatial Tables
" blex|wfo_id eqp_ely name lon lat elevmeter |the_geom
1 : character varying(4) numeric character varying(36) double || double | double pre| geometry
spatia
. LR T 0 LW 346, 1500 Andrews AFB, MD 38,695 10550552 01010000004
51.93, - - dy Crs CoYerage
3| double pre character ¥arying{204 7} geometry

o emmmeErTEeTTSnatial grids
p —g 63,153 PROICS["Polar Stereographil 0103000000010

LI.S. Area; usedin 151

gid ican wmoir * . * ate | wmoregion | eleyation | upperairelevi rbsnindicator | stationgeom | upperairgeon
[PK] serial |character var intege Spatlal ObS Sta'[IOHS 1ara| integer integer | integer character var|geometry geomekry
AGGH 91520 == 5 3 9 P 0101000000942

id description = = = crs COYErage

[PK] ch|character ¥arying(255) |: Spati a| Sate”ite aget | character varying(20 geometry

ICFO1 JMulki-Satelite Composite (R— poe et PRCICS["Polar Stereogre 0103000000010
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Geo Spatial Pattern Raytheon

Spatia

Coordinate Reference System (CRS) Pattern

= Spatial Descriptor: Completely defines a grid area

— GeneralEnvelope: Geo Tools Concept
— GridGeometry2D: Geo Tools
— Coordinate Reference System

~

<crs percentifEarth="1.0">GEOGCS["WGS 84", H
DATUM["WGS_1984", “H
SPHEROID["WGS 84, 6378137.08, 298.257223563, AUTHORITY["EPSG","7A38"]],
AUTHORITY[“EPSG","6326"]], "M

PRIMEM["Greenwich™, 8.8, AUTHORITY["EPSG","8981"]], "M

UHNIT["deqree”, B.817453292519943295], “H

AXIS["Lon", EAST], “H

AXIS["Lat", NORTH], “H Coordinate Reference System (CRS) and

HUTHﬂﬁIT?["EPSG","h326"]]fftr5> Grid definition

{gridiize gridX=""2800806" gqrid¥=""10888"/7> o

{gridEnvelope from a bundle.xml file in CAVE
minX=""-180.8"
maxx=""188.8"
miny="-9@.8"
maxy=""96.68"/>

{pixelExtent
minX=""3825.6462531248258"
maxX=""%115.6928438385385"
min¥=""2823.323080879442"
max¥=""3673.164236066635" />
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Raytheon
AWIPS Data Models

Data Model Description

Service Interfaces | Canonical XML model, message format for external interfaces to
Data Model SOA services

Meta Data Model Key fields and their definitions for ingested transient data
Data Object Model |Java OO model for internal data representations

- Data in Object Model also has XML representation through JIBX
Data Persistence For transient data storage
Model

Static Data Model  |For data that seldom changes

- Data in Object Model also has XML representation through JIBX
- Map Scale Areas

- Station Data

- Map overlays (ERSI shape files stored on disk)
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Data Model Introduction Raytheon
Canonical XML SOA Interfaces Excluded s

= Data Access Layer implementation using Hibernate
= Data Access Object (DAO) concept leverages Hibernate
= Data Persistence through HDF5. Why?

— High-performance gaming-level interactions supported
— Chunking of data records supports visualization tiling
— Flexible retrieval supports 4D rendering

— Streaming compression

= Meta data implemented in PostgreSQL through Inheritance
— Defined only in plug-ins, drives Data URI

= Base Object Model extended in plug-ins
= Data URI concept ties everything together
= Purging concept of circularly repository structures
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Conceptual Data Model Design Raytheon

. . Data
/O Formats Follows Existing Standards Model
Input Formats Output Formats
* grib1/2 » Vector: ERSI shape file, SVG, Redbook
* GINI * Raster: GeoTIFF,png,jpg
* ASCII (WMO, shef, ...) » Text: Canonical XML, WMO Bulletins...
+ Radar Level Il + VTEC warnings

=

Data Flow e
Py CAVE !

Request Formats ]

T
_‘_:'3*53
e

Internal Object Model

SEST=

» Canonical XML

Decoded
Persistence
Repository

* Flat Files

« HDF5
+ RDBMS

Ingested

Persistence
Repository
* Flat Files
« HDF5

Metadata

Index
+ RDBMS

Raw Storage Model Decoded Storage Model
* Transmission Formats + RDBMS Schema

+ HDF5 model + HDF5 model

+ Static data model

MetaData Model
* RDBMS Schema
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AWIPS Canonical XML —

Raytheon

Data

Top Level Structure (End Point Independent) Model

+id
+time

+function [execute,
subscribe,
validate]

+action script

tresponse
t...

+action script

tresponse
+...

Well-formed XML that can be
Parsed by DOM, SAX, common-
Digester, .... Dynamically extendable

AWP.TRG.SWCTR/TO6.ADE/CAVE.01 Module 1: Architecture

XML document that is the
Payload Message of the
ESB endpoint[file, JIMS, http,
E-mail, VM, ...]

+actionTask...

response

+URI
+ASCII
+InLine
+Error
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Data Access Layer API Hav!hteon

Hibernate Leading Object To Relational Approach Model

= Solves fundamental problem of impedance mismatch

= Maps between Object Model and Relational Data Model

= Provides object-based query facilities

= Improves performance over JDBC; designed for clustering
» Reduces code count; improves productivity

= Built-in support in SPRING

Internal Object Model
T
ESES e (] ) HIBERNATE fenfp-

Hibernate Enables Meta Data Performance and Adaptability

ppppp
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Hibernate XML Object/ Relational Mapping Raytheon
Defined in SOA Plug In: Enables Adaptability \iada

Satellite Pluqg In _
satellite.nbm.xml Data Object Model

SatelliteRecord.java <<abstract>>
AbstractBlobDataRecord

<{hibernate-mapping default-lazy="false" schema="awips">

{class name=""com.raytheon.edex.satellite.SatelliteRecord”
table="satellite">

{id name="1id" column="key" type="java.lang.Integer":
{generator class="native" />
{Fid>

{property name="datalURI" column="datauri" i
type="java.lang.String"/> mapplng

<property name="product_ type" column="product_ type"
type="java.lang.String" />

Plug-In Defined Object to —

Relational Mapping by
Hibernate XML

Data Object Model
Extended By Plug In
Follows Base Model

awipzs.zatellite

o ke int<

awips.satellite_1

Plug-In Enables Adapting To New Data Types
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ADE Data Access Pattern

Layered API Leveraging Spring’s Hibernate Support

Raytheon

Data
Model

DAL config.xml
* dataSource

* hibernateProps
* sessionFactory
* DAOs

<<Java>>
Datal ayer

+saveMetadata()
+findMetadata()

+findPluginVersion(plugin)
+executeQuery(query)
+executeUpdate(query)

AWP.TRG.SWCTR/TO6.ADE/CAVE.01

-

Mule ESB

/ SPRING Dependency
Injection Container

SPRING’s
Hibernate
Support

\k

[SessionFactory]

N

Connection

mappingJarLocations Pooling

C3P0 JDBC

Enables Thread Safe \I
Access

d

<<abstract>>
HibernateDaoSupport

+getHibernateTemplate()
+getSession()
+getSessionFactory()

S

<<abstract>>
BaseDao

plugins/**/* jar
*.hbm.xml

+persistMetadata()
+findMetadata()
+findPluginVersion(plugin)
+executeQuery(query)
+executeUpdate(query)
+generateTable(tableName)

<<Java>>
DirectQueryDao

<<Java>>
BlobDao

<<Java>>
TextDao

+ +

Module 1: Architecture
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SOA Plug-In Defines a Meta Data Table Set Raytheon
Each Plug-In Also Defines a HDF5 set

RDBM Meta Data HDF5 Repository

ular-Ser <<table>> |  [@rerjkir
[namel] Plug In <<table>> i i
A : HCEERT
<<table>> R Y
Namel 1...n B0 12
d =019
#1185
=1
o 0017
| m1a
O O O ] o9
IE=E
. ={0
[nameN] Plug In S taDloos | 50n
o = 23
. ==
A | s
<<table>> gl =5
H =06
NameN_1..n =
Dynamic Meta Data R

Schema Follows Rules < § =00

Flexible Data Model is Plug-In Extendable To New Data Types
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Plug-In Creates New MetaData in RDBMS  Raytheon
Uses PostgreSQL Table Inheritance and Rules

Plug-In <<Java>> Auto generates Meta Data
TableDDLGenerator Schema At Plug In Load
*db.xml | +setTableDefinition() Time
+generateDDL()
+createPartitionTables()
+createRules()
+getPurgeDDL()
<<table>> <<table>>
PluginVersion satellite Insert Rule
Name s Chooses_Sub Ta_ble
N As Function of Time
tableName -datatype
Version Xxx
hibClass
e Tabes Enalos A Sl

satellite 1 ... N
Sub
Tables

AWP.TRG.SWCTRITOS.ADE/CAVE.01 Module 1: Architecture 6/22/07 | Page 41
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Meta Data Demo
Using CAVE’'s Volume Browser

Raytheon

Data
Model

Dynamically populates Select Boxes through Catalog Queries J

SSSSSS

Canonical XML Message
Query Meta Data For Catalog

AWP.TRG.SWCTR/TO6.ADE/CAVE.01 Module 1: Architecture

SOA Service
ProductSrv

uEngine

<<Java>>
Datal ayer

Hibernate

{

atatarst
satellite
L

A

<<table>>
satellitel 1...n
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General DataURI Concept — Raytheon

Data

Key for System Adaptability to New Data Types Model

s DataURI is a reference to data in the data store (i.e., D2D Data KEY)
= Enables Automatic Subscriptions For all Ingested Data
= Automatically ties data persistence to meta data

= Enables Plug In Extendibility to new data types with changing any base
code

s ADE implemented a design for automatic generation of DataURIs
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Meta Data Model Drives DataURI Raytheon
Auto-Generated DataURI Couples HDF5 to Meta Data  youe

Auto-generates Data URI

references from
i XML Definition
Satellite Plug In And Meta Decode of Ingested
satellite.db.xml Record

IngestSrv

SatelliteWriter.java

<columnbefimtions <<Java>>
<name>area_subtype=/nama> Plugin
<calumnType=warchar</columnTypex
zconstraintTypexnone</constraint Types +getDataURI()

<<Java>>
SatelliteWriter

sprecision=32</precision
<scalex0</scales

[ <dataURIztrue</dataURI> | |: Example Data URI

+getMatchURI()

{fcd\JmnDeﬁnitiDn} Erom a LOG File

(OXON@)
datalRI = [/7/0/86/211/2007-03-15 f2:00:00.0/Total precipitation-3 hour/surface/surface/9]
RDEN Meiz Dei
XML Meta Data I‘{.)D“I ./lu_sl .)Cl.-s ____________
. e . elire.h
Definition File

<<table>>
satellite

@ Catallie
¢ @ Images

¢ @ GOES

¢ W@ Easl_COMNUS

¢ @ OOES_EAST

¢ ‘@l Imager_11_micran_{IR}
o= (29 2007-0315_05:00:14.0

Tag Specifies If
Element is Part of
Data URI

/

Plug-In Enables Adapting To New Data Types
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Data Persistence Using HDF5

HDF5 Files In Time-Ordered Bins Like Meta Data

Raytheon

Data
Model

Circular Time Bins

[awips/opt/data/hdf5

datalRI = [/

ie., Auto generated dataURI ties Meta Data to HDF5 Record

:00:00.0/Total precipitation-3 hour/surfa

(5] satellite.hsd
7 @ Satellite
o @ Images

= 18
e
=1 18
#1189
e
-1 20
D =1
] 22
- 23
=] 3
0 4
w05
=06
-0 7
D g

D q

AWP.TRG.SWCTR/TO6.ADE/CAVE.01

Plug-In 1

¢ @ GOES
¢ @ East_COMUS
¢ @ GOES_EAST

o @ Imager_11_micran_{IF)
o= £ 2007-03-15_05:0014.0
o= 20 2007-03-16_05:30:14.0

o= ) Imager_12_micron_{IR

o= ) Imager_3.9_micran_{IF

¢ @ Imager_Visible
o @ 2007-03-15_05:00:14.0

8 Data
o i@ Data-interpolated
iz
i
izl

o= (L) 2007-03-158_05:30:14.0

o () West_COMUS

(&] arib hs
@
v @o

Module 1: Architecture

Plug-In 2

¢ @ a6
oo a1

¢ @ 2007-03-15_05:00:00.0
¢ @ Convective_precipitation-3_haour
o @ surface
o @ surface
ok
B Data
o= () Geopaotential_height
o= () Large_scale_precipitation-3_hour
o~ L) Mean_sea_level_pressure_MAPS
o= ) Potential_temperature
o= ) Precipitation_rate
o= () Pressure
o~ ) Pressure_vertical_velocity
o= ) Relative_humidity
o~ ) Temperature
o= () Total_precipitation-3_hour
o= 23 u_wind
o= ) v_wind

5] radar.hs
¢ @ |KAER
'l RE
T @ns
o @ 2007-03-14_04:58:37.0
B Data
o= ) 2007-03-14_05:08:14.0
o= 2 2007-03-14_08:17:52.0
o= ) 2007-03-14_08:23:36.0
o= ) 2007-03-14_05:29:20.0
o= 2 2007-03-15_05:35:04.0
o= 2 2007-03-15_05:40:49.0
o= (2 2007-03-15_0546:33.0
o= [0 2007-03-18_05:52:18.0
o= ) 2007-03-14_05:58:02.0
o= 2 khB
o= 2 kAl

Plug-In 3

o ) KAMA
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ADE Data Persistence Using HDF5 Raytheon
Application Code Interfaces Through API .

Plug-In Code <<interface>> <<interface>>
. . IDataStore IDataRecord
Using HDFS api ; ;
+addDataRecord() +get|setDimension()
" +store() +get|setName()
E— +retrieve() +get|setSizes()
SatelliteWriter +getDataObject()

+write(record)
{ dataStore =

<<Java>>
StorageProperties

(HDF5DataStore)
DataStoreFactory} <<Java>> <<abstract>>
HDFSDatastore AbstractDataRecord
+addDataRecord() +get|setDimension()
+stor.e() +get|setName()
+retrieve() _ | +get|setSizes()
<<Java>> -writeHDF(group, record) INCSA +getDataObject()
DataStoreFactory _createGroup() mf5-j =
+getDataStore(file) -un|lockFile() 7;
<<Java>> <<Java>> <<Java>> <Java>>
ShortDataRecord IntegerDataRecord FloatDataRecord ByteDataRecord
+get|setShortRecord() +get|setintegerRecord() +get|setFloatRecord() +get|setByteRecord()
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uEngine Using the Data Access Layer
Single APl Enables uEngine to Access All Data

Raytheon

Data
Model

uEngine

<<Task>>
SpatialQuery

<<Task>>
TermQuerylndex

+execute() -

+execute() -

LI
<<Java>>
DatalLayer

+saveMetadata()
+findMetadata()
+findPluginVersion(plugin)
+executeQuery(query)
+executeUpdate(query)

AWP.TRG.SWCTR/TO6.ADE/CAVE.01

Results = »

datalLayer.findMetaData
(plugin,

fields|[],

operands|],

values|[],

sort, count)
createMetaDataMap()

/

Module 1: Architecture

HDES REpOSItony

[B] =atellite.hs
¢ gl Sataliie
¢ & Images
¢ @ GOES
¢ ‘g East_COMNLIS
¢ @ GOES_EAST
7 gl Imager_11_micron_{IR)

2007-03-15_0500:14.0

Dynamically
Creates URI Reference to
Data Record
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Purging Data: Self-Maintaining Raytheon
Drops Meta Data Tables & HDF5 Bins Periodically o

SPRING QUARTZ TIMER
Activated Service

PurgeSrv

Meta Data RDBMS <<Java>>

PurgeRoutine

+deleteData()
- +deleteMetaDatay()

<<table>>
name

-product_type
-datatype

* k *

<<table>>
name_1 ... N

Sub
Tables
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Raytheon
System Flow Diagrams Sarvce

ADE 1.0 I Request I
System Level Diagrams
Ingest Application Subscribe Notify Warning NDFD
Flow Migration Flow Flow Flow Flow

oo o
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Ingest Flow faytheon

Ingest at a Clustered End Point Flow

Platform/Infrastructure ﬁ\lative Services Layer : \
Resources Layer SOA ESB Services JMS Broker Queue CIUStermg
.

/...
lawips/opt/data/sbn/... P vm:/[*IndexVMQueue

lawips/opt/data/processing vm://persistVMQueue

StagingSrv IngestSrv s=» PersistSrv & IndexSrv

AN

/ PIatform/Infrastructure Services Layer

Plug-in(plug-inType) > ‘

File End Point

+ .getSeparator()

DatalLayer
+saveData(record)
+saveMetadata(record)

v
\ Data Access Objects /

Platform/Infrastructure Resourges Layer

Persistence MetaData Index
Repository HDF5

““INA ‘SINC'dLLH — Sng 821AI8S aslidiaiul

sjuiodpu3
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Product Request Flow I

Service

Cave Requests Data for Display as a GIS Layer Flow

/ Client/Presentation Layer

cm [F53

\ Native Services Layer

SEDA Setvice Scaling

ProductSrv

Platfqn/Infrastructure Services Layer

-

Input Message
[r— Canonical XML o

uEngine Pattern

m
>
—
@D
=

o
=
(%2}
@D
w
@D
>
=.
o
@D
o
(=
wn

|
I
—1
—

O
(]
=

w
<

=

With body containing makeR n m r

action commands . AKERESPONSE : te Query
g Output Message Data Access Objects
= Canonical XML \ 4 A
w .

Response to Client

Containing URI references
to data generated

Platform/Infrastructure Resources Layer|

MetaData Index
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Notification Flow — Raytheon

Service

Ingest Flow Triggering Notification Flow

IngestSrv PersistSrv IndexSrv NotifySrv AutoBIldSrv JMS Topic

SBN product
GOES East IR >

DataNotify [

I L J

runAction L
actionResponse

store

checkSubscriptio

=]

Y

File Edit Help

Reset Projecton - AddLlayer ~

& Map 2 =8

SubscriptionResource
World Political
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Subscription Flow — Raytheon

Service

CAVE Requests a Subscription Flow

<message’
<header?>
{property name="id" walue="subscriptiontest" />
{property name="time" value="28860912162636" />
{property name="function” value="execute,subscribe" />
<fheader>
<bhody>
<action name="Sample Image Retrieval”
<termQuery}| :
<{query name="datatype" value="|
<query name="locationkey"” valu| K < > 31 & [&
<query name=""paraneter" value=|| & v = -0
<StermQuery> A
{fileln />
<decodeIndexedImage />
<colorImage><colorMap>IREnhanced<
{reprojects>

subscgibe [
{imageOut><{format>tiff<{/Format><{/s
{fileQut />

{makeResponse returnHethod="uri" :::::>

<faction> — createSubscripfjonResponse

ProductSrv SubscriptionSrv

1

makeDataURI

File Edit Help

Reget Projecton ™ AddLayer ~

Pan |Zoom Line Drawing Tool Rect

</body>
< /message’ I
Subscription cacheManager Auto generate
dataURI
_I_ J— from

Metadata

®
\ 4

addScript(scriptID, script)

put(new Element(dataURI, subscription)

>

Cache Subscription

(Cache can be
persisted)
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Raytheon

BREAK
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Raytheon

Customer Success Is Our Mission

Advanced Weather
Interactive Processing
System Il (AWIPS II)

AWIPS Development Environment (ADE)

and the
Common AWIPS Visualization

Environment
(CAVE)

Module 2: Installation, Build, and Regression Test
(Multiplatform)

June 22, 2007

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 the restriction are contained in all sheets.




Raytheon
Objectives

= Successfully install ADE
= Have ADE ready for running and development
= Successfully Do a Clean Build and Deploy

= Successfully Verify System Installation by Running a
Standard Regression Test Through a Regression Test GUI
(e.g., Tomcat)

» Learn How to Use Debug to Step Through Code Running in
Services
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AWIPS Development Environment (ADE) —
An End-to-End Technical Reference Architecture

Raytheon

CM Source Repository

-l IRADedex

= build
E:I deployments
L dist

=t lib

g buid
~fz] compile
E] propetties
4] cdm

Ja] edex

Documentation
* JavaDoc
+ Design Docs

Eclipse IDE for Java

Build Products

ADE
Build Process

Deployment

Workstation

Server/ Workstation
File System Endpoints
Service Container ?"{—T'E” |
O -

Al
@

\_

Metadata

Store -

Spatial
Index

Regression
Tests
Data Sets

AWP.TRG.SWCTR/TO6.ADE/CAVE.02  Module 2: Installation, Build, and Regression Test (Multiplatform)
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ADE Delivery — One DVD Posted to Site

Raytheon

CAVE Install
* Source as Eclipse project
*» Maps and sample data

B cave

_[ lib Documentation
Lo + Software Test Plan
= TI df' e « Requirements Traceability Matrix

* UENgine scripts

[+ _[ testDocuments

] edex ADE Install Proced
L nstall Procedure
=] javadocs o LI

#-{_] docs * Windows

] -';I license

[=-_] resources

Server Side Install (EDEX)

#-_] ant + Execution environment
-] eclipse » Self-extracting deployment
e _I java * Regression test data

» Source as Eclipse project

Dependencies
* ANT

+ JAVA + JAI

* Eclipse IDE

AWP.TRG.SWCTR/TO6.ADE/CAVE.02  Module 2: Installation, Build, and Regression Test (Multiplatform)
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Raytheon
ADE Install Procedure

ADE installation instructions are documented in Module 9:
Installation/Deployment.
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Raytheon
Start-Up Server Side

s RHEL Linux

— Start ActiveMQ: awips/activemqg/bin/activemqg-standalone.sh
— Start Mule: awips/opt/esb/bin/start.sh standalone
— Start Tomcat: awips/tomcat/bin/startup.sh

= \Windows
— Start the VMWare image
— Start ActiveMQ: awips/activemqg/bin/activemqg-standalone.sh
— Start Mule: awips/opt/esb/bin/start.sh standalone
— Start Tomcat: awips/tomcat/bin/startup.sh
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Raytheon
ADE Regression Tests — Start Tomcat

‘Z AWIPS Test Driver Interface - Microsoft Internet Explorer pros =101 x|

File Edit Wiew Favorites Tools  Help

s Back ~ = - @ 7t | @Search (] Favorites @Madia @ | %' =h - 'l

Address Iﬁj http:/flocalhost: 8080/UERGIneWeb] j 6o | Links > SElect a Data Type
-

4] = Performs a catalog
query

Click here for the ariginal uEnginekveh Interface

Satellite Data
Radar Data

RN View JavaScript
Location: | [East CONUS 7] Messages
Parameter: | [magsr 11 micron (F) =] + Editing the request
Tirme: [20081227170100000 =]
Colormap: |[FEnhanced 7]
Reproject mage: | T
Farmat: |[PNGFamat =]
Image Court. |[1 =] Ve
Timeott: | [Thinue ]|

dython Script:

Ingest Regression
Test Data

* Performs the copy to
ESB endpoint

Request Product Refresh Catalog )/
Request/Response Message

Archived Data -
4 | »

|@ Done ’_ l_l_ E Local intranet 4
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Raytheon
ESB / Container Log File for Ingest

FTFH__EEEE:TE:ET_TE'3#'22 »215 [SBH-Radar-Tngest.3] noaa.SBHradarIngestSru: RadarIngestSru receiv
ed a message with: ..%\..Adatavsbnwradar\KMDB_SDUSS=== 6102717051en: 318487H

INFO 2886-12-21 18:34:22.515 [5BH-Radar-Ingest.3] noaa.SBHFao=— i
ez ..\..\dataxsbni\radar\KMOB_SDUSS4_MOREUX_200618271705 in 0.85" Mo
INFO 26886-12-21 18:34:47,258 [Productiru. u] services.ProductSru: Received Product Reges
t, len: 352°H

<message>

<header>

<property name="id" value="'Catalog" />
<property name="time" value=""20861221103447" />
<property name="function" value="execute" /><{fheader>
<hody>

<action>

<catalog>
<queryTyperdistinctUalue{/queryType><queryField>product_code</queryField><{constraint n
al descriptor" value="radar"/></fcatalog>

<{faction>

</body> ‘

Radar Ingest Service
« Note 3 instance

Catalog Query
* To ProductSrv
» Canonical XML msg

<fmessaqe>

-~

M
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Remote Debugging of ESB SOA Services Raytheon
Example Stepping Through “ProductSrv”

* Enable debug in awips/mule/conf/wrapper.conf

UNCOMmMENt This I1ne to debug remotely, the application will walt For The external debuq
wrapper.java.additional .3=-Xdebugqg
wrapper .java.additional .4=-Xnoagent
wrapper .java.additional .5=-Djava.compiler=HOHE
wrapper.java.additional .6=-Xrunjdwp:transport=dt_socket,server=y,suspend=n,address=58085

& Debug - ProductSry.java - Eclipse SDK o |EI ﬂ

File Edit Source Refactor Mawigate Search Project Run Window Help f
5l [ -0-Q- @5 | 4l ; Step controls
or— I -

B--E_' awips [Remate Java Application] - @ this= Productsry (id:
Eé@ Java HotSpob(TM) Client YM[localhost: 5005] @ output= null
p® Thread [FileConnactar.arg.mule.impl. endpaint. MuleEndpoint #aaf 3d2.receiver 1] (R
@ Thread [SBN-Sat-Ingest. 1] {Running)
@ Thread [FleConnector.adapter.recsiver. 1] (Running)
p® Thread [Adapter. 1] (Running)
@ Thread [FleConnector.org.mule.impl. endpoint. MuleEndpoint #1077aa7 . receiver 1] (_
p® Thread [Mesowest-Ingest. 1] (Running)
@ Thread [vmQueus,org.mule,impl.endpaint, MuleEndpoint #9d74b8 receiver, 1] (Runn
@ Thread [GribIndex. 1] (Running)
p® Thread [_muleManagerCampanent. 1] (Running)
@ Thread [_connector, TCP.0,_muleManagerEndpaint. receiver, 1] {Running)
@ Thread [vmQueue org.mule.impl.endpoint. MuleEndpoint # 1bS7fd1 .receiver. 1] {Runr
p® Thread [AutoBldSry, 1] {Running)
@ Thread [vmQueue org.mule.impl.endpoint. MuleEndpaint# 1c1 2050 receiver. 1] (Rur
p® Thread [Persist. 1] {Running)
Thread [FileConnectar,org.mule.impl. endpoint. MuleEndpoint #57dc2 1 receiver 1] (R . .
:2 Thread [SBM-Radar-Ingest. 1] {Running) V|EW data aS |t Changes

p@ Thread [vmQueue.org.mule.impl.endpaint MuleEndpaint #73f623. receiver 1] (Ruiwlﬂ
4 | L4 i == |
) Productsrejava 2 = 0O|[ 5= outline 52 13w W e x¥=0O

;IE - H3  com.raytheon.edex.services
B-*=  import dedarations
=] QJ ProductSey 906 12)3/06 8:30 PM garmendariz
- & myLaunch ; Launcher
- o datalRI : URI
£F NO@A_PLUGIN : String =
- F TERMQLUERY_TAG : String
- fF QUERY_TAG : String
String action = null; - *F DATATYPE_KEY : String
Document docuwment = null: - &7 LOCATION KEY : String

Document header = null: - r.i: PARAMETER_KEY ! String =
4 v < | »

Right click to set breakpoint
at beginning of +process()
method

m SBMNsatIngestSry.java

EOVELL LAE

-

protected Chject processi()
throws EdexException {

Chiject output = null;

ArrayList<String> response = new ArrayList<String>|(]:
String result = mull; // result of subsScription attempt
String message = null;

B console 32 Tasks ] u;l = E8-rj-50d
YN
;I 2

1
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Raytheon
Server Side: Developer Build and Deploy

Shutdown server processes: Ctrl-C in command window.
Shutdown hook ensures clean shutdown.

\

| projects Change directory to build directory in your project
F#-1_] .metadata . .
B0 awips area using a command terminal.
-2 build
..... _| depla
- dist
Bidie mean removes “dist” directory
------ __| properties . .
-0 DashBoard ant build performs a smart build
..... £ docs ant jibx creates the JiBX bindings
B0 edex ant deploy deploys build artifacts to run environment
B-(] Installer ant uEngineWeb regression test web site
-1 opt

Start server processes and test.
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Raytheon

Customer Success Is Our Mission

Advanced Weather
Interactive Processing
System Il (AWIPS II)

AWIPS Development Environment (ADE)

and the
Common AWIPS Visualization

Environment
(CAVE)

Module 3: MicroEngine Scripting (rev. 1)

June 22, 2007

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 the restriction are contained in all sheets.




Raytheon
Prerequisites/Objectives

= Prerequisites
— Access to an installation of ADE 1.0
— Familiarity with utilizing Eclipse for Java development
— Familiarity with Object Oriented Programming

— Programming experience in the Java programming language
o ADE 1.0 utilizes Java 1.6

= Objectives

— Understand how to create tasks and scripts for the MicroEngine
(UENgine)

Estimated Time: 1 hour
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Raytheon
uEngine Overview

= Architecture

= Tasks

= JavaScript Scripting
= Client Applications
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Raytheon
Architecture

= Uses Mozilla's freely available Rhino

— Same JavaScript engine in JDK 1.6, except that Mozilla version offers
more features

— Used in Eclipse

s UENngineScript class [J simply call setScriptText(String
javaScriptCode) and run()

= Subscription scripts compiled once for faster execution
= Can include .js libraries in a script
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Raytheon
Architecture: How it Works

= Rhino returns the last executed global statement of the script
— That is, the last statement not in a function

— Sample Query for METARS Script (Slide 9) returns the execution of
metarQuery();

— UEngineScript will convert this to an Object][]

= Because tasks should only operate on one data object, for
loops are used in the JavaScript

= queryResults is a java.util. ArrayList object; Java objects cam
be used in the JavaScript script

= Not forced into chain data, instead pass along the results of
each task execution
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Raytheon
Tasks

[ | TaSkS extend ScriptTaSk public class DataToXml extends ScriptTask

{
—_— TaSkS are “Pla|n Old Java private AbstractDataRecord record;
Objects” (POJOS) W|th an :ublic DataToXml(Object anAbstractDataRecord)
execute() methOd } record = (AbstractDataRecord) anAbstractDataRecord;
— Tasks only operate on one D
ObJeCt | : -<'I‘-'~I*:-n" -'.-M'I':r:lifla,.rfl' eon . edex, uengine, js. tasks. 5criptTask#execute
@f;é"r11e
public Object execute()
{ return Util.marshalToXMLString(record, record.getClass());
}
public AbstractDataRecord getRecord()
{ return record;
}

public void setRecord(AbstractDataRecord aRecord)

{
}

record = aRecord;
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Raytheon
JavaScript Scripting

Benefits
= Familiar syntax

= Object Oriented scripts
— Reusable objects and methods
— Easier to update
— Abstract/hide code
= Decision aids
— If statements, for loops, etc.

= More customizable scripts
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JavaScript Scripting: Sample GriB to Raytheon
Image Script

gribRequest();

function gribRequest()

{

var plugin = "grib";

var query = new TermQuery(plugin);

query.setCount(3);

query.addParameter("paramid", "Temperature");

query.addParameter("levelinfo", "50000.0 Pa");

var queryResults = query.execute();

var responses = new Array();

for(i=0; 1 < queryResults.size(); i++)

{
var currentQuery = queryResults.get(i);
var fileIn = new Fileln(plugin, currentQuery);
var gribMap = new GribMap(plugin, "GribRGB", fileln.execute(), currentQuery);
var imageData = gribMap.execute();
var colorMap = new ColorMapImage("GribRGB", imageData, gribMap.getGridGeometry());
var format = "png";
var imageOut = new ImageOut(colorMap.execute(), format, gribMap.getGridGeometry());
var fileOut = new FileOut(imageOut.execute(), format);
var makeResponse = new MakeResponseUri(fileOut.execute(), null, currentQuery.getDataURI(), format);
responses[i] = makeResponse.execute();

}

return responses;

}
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JavaScript Scripting: Sample Query For Raytheon
METARS Script

function MetarRequest(){}

function metarQuery(count)

{
var query = new TermQuery("metar");
query.addParameter("reportType", "METAR");
query.setCount(count);
var queryResults = query.execute();
return this.makeAsciiResponse(queryResults);
}
function makeAsciiResponse(queryResults)
{
var xmlResults = new Array();
var response = new Array();
for(i=0; 1 < queryResults.size(); i++)
{
var toXml = new AsciiToXml(queryResults.get(i));
xmlResults[i] = toXml.execute();
var makeResponse = new MakeResponseAscii(queryResults.get(i), xmlResults[i]);
response[i] = makeResponse.execute();
}
return response;,
}

MetarRequest.prototype.metarQuery = metarQuery;
MetarRequest.prototype.makeAsciiResponse = makeAsciiResponse;
// Code the user writes:

var dataRequest = new MetarRequest();
dataRequest.metarQuery(3);
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Raytheon
Client Applications

= Clients can build Object Oriented JavaScript and include it in
the script behind the scenes so a user has to write very little
code to run scripts

= Clients can extend uEngine functionality by adding
JavaScript methods
— Example: Calculate wind chill off MetarRecord returned by a
TermQuery
s CAVE could use Eclipse plug-in architecture to embed a
JavaScript IDE and assist users in creating scripts
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Raytheon
Client Applications

Example Query Using the METAR Script:

A user only needs to write three lines if the library is imported or if
the client application includes it.

var metarData = new MetarData();
metarData.displayWindChill(true);
metarData.metarQuery();
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Raytheon
Summary

= Architecture includes .js libraries
— Supports subscriptions

= Simpler tasks
— POJOs with an execute() method
— Eliminates chain data, metadata, and digester rules
— Less code

= Advanced scripts
— Object Oriented potential

— Flexible customization
— Client applications can extend functionality of uEngine
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Raytheon

Customer Success Is Our Mission
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Raytheon
Notes

= Portions of this module reiterate material previously
presented or provide additional information for the developer
and will not be covered in this session; these will be identified
as we proceed.

= Questions? Please ask at any time
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Raytheon
Objectives

= Learn why the Plug-In pattern was chosen

» Understand the architectural pattern of a Data Type Plug-In
= Write a new Plug-In for a new data type

= Put a MicroEngine task into a Data Type Plug-In

Estimated Time: 3 hours

Notes:

m Some slides reiterate material previously presented, and are included
here for completeness. Others provide additional information for the
developer. These slides will not be covered in this briefing.

»  Questions? Please ask at any time.
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Raytheon
Prerequisites

= Access to an installation of ADE 1.0
= Familiarity with utilizing Eclipse for Java development
= Familiarity with Object Oriented Programming

s Programming experience in the Java programming language
— ADE 1.0 utilizes Java 1.6
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Topics

Raytheon

= Data Type Plug-In Concepts

= Plug-In Archive/Build Details

= AWIPS EDEX Plug-In Architecture

= Data Record Objects

= Data Plug-In Configuration

= ADE Plug-in Creation Tool

= Adding Plug-In to EDEX Ingest

= Adding uEngine Data-Type Processing

AWP.TRG.SWCTR/TO6.ADE/CAVE-04.00 Module 4: Data Type Plug-in
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Raytheon

Data Type Plug-In Concepts
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Raytheon
Why a Plug-In Pattern?

s Must be able to:

— Add new data processing capability with minimal impact to the
remaining system

— Extend a deployed system to new data sources

— Fully integrate new data sources into the system so that all the standard
display and analysis features can be used

— Add custom data transforms to a deployed system
— “Hot deploy” to add new data types to the existing system
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Raytheon
What Is a Plug-In in Java Terms?

= Plug-in:

— Encapsulates all processing needed for a data type

— Implements classes exposed through Java interfaces

— Classes accessed by interface, and data type through a plug-in factory
= Plug-in Factory:

— Uses Java class loading to create the appropriate class for the
requested interface

— Is XML configurable

= No change to existing code when new Plug-in is added

= All data ingest completed through a Plug-in
— ASCII data processing in the MicroEngine: All Plug-In based!
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Raytheon

Easy Adaptability to New Data Types

= Plug-In Vision: Create a component that can be plugged
iInto a deployed system to adapt the system to a new data
type. Plug-in will enable ingest, storage, retrieval, and
transformation of data.

= Plug-In Implementation: Java plug-in pattern with a class
loader to allow dynamic deployment. Meta data extraction
and indexing are based on a meta data store with a URI-
based data repository.

— Note: Plug-ins become possible with Java’s “Interface” class and
Java’s concept of class loading.
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Raytheon
Plug-In Interface to SOA Services

ADE 1.0 Services

IngestSrv ( PersistSrv ! ( IndexSrv !

JMX Remote
Service Management
Client

CAVE

ProductSrv AdapterSrv Visualization
Client
GRIB Ingest | HDF5 Archive | PostgreSQL Data Base | | uEngine | Exec Adapter | [ Data Rendering
Observation Ingest Subscription Manager Notify Response
Radar' Ingest Data Interrogation
Satellite Ingest CAVE Scripting
SHEF Ingest Wx Drawing
TAF ngest Wx Warning
Warning Ingest Hydro Visualization
1 NotifySrv ! ( UtilitySrv ; 1 AutoBIldSrv ! ColabrateSrv PurgeSrv

Database Purge

SubscriptionNotify [ Localization | | L_uEngine
HDF5 Purge

AlertNoti

Enterprise Service Bus — HTTP, JMS, Virtual Memory, File Endpoints

Services Independent of End Points
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Raytheon
High-Level Concept Diagram

m Meta Data stored in PostgreSQL

tables by data type (plug-in) th;lbz_:lse
min
m Raw Data repository independent of Tool
data type == 1 sesiciey |
m Queries work the same way with any e -
data type

Extract Meta Data
(Use Endpoint Data if Possible)
Enough for Unique
Retrieval

Satellite Wx Data Raw Data

PostgreSQL Index

Implementation
In
Plug-In

RN

Data
Access
Layer

Create Meta Data
Document

N l |

URI-Based Raw Data

Persist
Raw Data
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Java Files Involved in Plug-In Concept

m Enables new / modified
data types to be

deployed to live systems ( <<JAVA Virtual Machine>> \
. ESB Container
m Enables new science

through new transforms

g Wx Satellite Plug-in

m Plug-ins built and
packaged as separate
components

<<Java Interface>>
Extract Metadata
<<Java Interface>>
Store Data
<<Java Interface>>

XML Plug-in
Configuration

<<Java Class>>
Plugin Core

Decode Data

AWP.TRG.SWCTR/TO6.ADE/CAVE-04.00

Pattern +
Class Loader

<<Java Interface>>
Transform Data

Module 4: Data Type Plug-in

Configuration
Configuration

<<Java Class>>

<<Java Class>>

<<Java Class>>

<<Java Class>>

<<Java Class>>
Implementation
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Data Type Plug-In Factory Concept

= The Vision: Data type plug-in provides the means for
ingesting data into the system and exporting data from the
system. Internally (to the extent possible), this should be
handled in a type neutral format.

= The Implementation: Goal of the data type plug-in definition
Is to encapsulate the data handling of a data capabilities into
a package having well-defined interfaces.

s The Factory: In OO, a “factory” is defined as a class that
creates and delivers instances of a class implementing a
specific interface. Client requests the instance using meta
data, for example, the name of the plug-in.
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Raytheon
Factory Concept

I a <?¥xml wversion="1.0" encoding="ISO-8859-1m" 2
<properties>
<Hame-0B §</Hame?-
M ETA eCOd e r. <Decoder>ObsDecoder</Decoder>

<SEPARATOR-ObsSeparator< /SEPARATOF
<Writer>RecordWriterImpl=/Writer

</properties>
—
1. Client uses data type name (METAR) to e |
request a decoder
2. Factory uses the XML configuration file to +decode()

+setMessage(byet[]})

determine the class to create
3. Factory returns the MetarDecoder class ‘
(which is referenced by IMessageDecoder

interface) +decode() II

+setMessage (byet[]})
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AWIPS EDEX Data Flow & Plug-Ins

Data Access Layer “

‘i R o5 )

Plug-in capabilities are used by the various EDEX services (in red)

m Data type plug-in used for processing as data flows from Ingest Server to Client
» The plug-in architecture allows implementation of generic (data neutral) services

— Notes:
« Except for Ingest, a single service handles all data types.

« Ingest uses a separate service for each data type, but all use the same Java class.
m Plug-in architecture supports data flexibility
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Raytheon
Plug-In Relationship to Meta Data

m Each Ingest Service endpoint

works with a specific type of data

— Endpoint receives a file from the file
system or via Java Message

Service (JMS) message (bean)
— IngestSrv uses information obtained w

from endpoint configuration to

request appropriate plug-in to \ <

process the file

— Plug-in decodes the meta data,
then passes the meta data @
(including plug-in name) to the

Persist Service

Plug-in
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Raytheon
Plug-In Relationship to Data Persistence

= Plug-In responsible for converting raw data into a format ready for
persistence

— For multi-record files, this includes separation of file into records

m Each Ingest Server endpoint outputs the “Ready to Store” data for
transfer to the Data Access Layer (DAL) for storage

‘-'"5

Data Access Layer (DAL) |
b URI-Based Raw Data
Repository (HDF5)

Note: Most of the plug-in work is done in the Ingest Server.
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Raytheon
Plug-in Relationship to Data Indexing

» Plug-in responsible for extracting the Meta Data from the data
m Each Ingest Server endpoint passes the Meta Data to the Index Server

via the Persist Server
Data Access Layer (DAL) ]

b PostgreSQL
Database

s May bypass Persist Server in some cases
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Raytheon
Plug-In Relationship to Product Server

Pl = =»c5

N\
=

ins to process raw data into the
visualization product J

?
(=

m Product Server allows Clients
to order and subscribe for
visualization products

= MicroEngine utilizes data Plug-
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Raytheon
Plug-In Relationship to Notification

= Notification triggers automatic building of visualization products
= Auto build process utilizes plug-ins for processing

Note: Plug-in utilization is mainly in MicroEngine.
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BREAK
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Raytheon

Plug-In Archive/Build Detalils
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Raytheon
AWIPS EDEX Project Organization

About This Section

= Examines the organization of the ADE’'s EDEX code base,
which doubles as a build structure

= Outlines a plug-in for decoding “message” data — as
examples for this section and code examples for the
following sections,
— Notes:

« A “message” data record is a plain ascii text record consisting of a WMO
header and a record body, while “message” decoding consists of separating
the header and body and parsing the WMO header.

« This plug-in illustrates how to create, build, and configure a new data-type
plug-in for EDEX.
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AWIPS EDEX Project Organization

Raytheon

IiIHHHIiHiHEIII

Basic EDEX CM Structure

tuild opt

DashBoard docs

Lol s

i

Installer

Code involved

in plug-ins

s ADE EDEX baseline separated into folders to support manual and/or

automated builds

= Plug-in code location: under the Extensions Directory. Core plug-in

support: under EDEX
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Raytheon

AWIPS Plug-In Directory Structure

= Each plug-in contained in a
directory structure under
“trunk/awips/extensions”

= Two main branches in the plug-in
code:

— src/... contains the code of the
plug-in, any supporting classes,
and any uEngine tasks.

— res/... contains configuration and
other build-related files

» Directory structure under “src”
defines the package structure for
the plug-in
— All current plug-ins located in

“‘com.raytheon.edex” package tree

— Additional directories added as
needed

AWP.TRG.SWCTR/TO6.ADE/CAVE-04.00 Module 4: Data Type Plug-in

trunkfawips/ -
extensione] e b|U| Id
plugin-Message | =
h 4 h 4
res sroicomiRaytheon/edex

Binding II
—hiles |

plugin/message

Class
iles

|Message Plug-in CM Directory Structure
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AWIPS Plug-in Directory Structure Considerations

= Names of plug-ins
— Unique name for each plug-in
— Always start with “plugin-”
— Name for the “message” plug-in: “plugin-message”
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Raytheon
AWIPS Plug-in Directory Structure Considerations

= Three build-related files in each plug-in:

— build-component.properties

» Located in the main plug-in directory

« Contains the build dependencies

o Plug-ins normally dependent on “common” and “uEngine”
— binding.xml

« Located in the “res” directory of the plug-in

« Required only if the plug-in defines any files that require JiBX-based
serialization

— client-includes.dat
« Located in the main plug-in directory
« ldentifies classes to include in the “client” version of the plug-in
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Raytheon

AWIPS Plug-In Directory Structure

m First step in creating a plug-in:

Create the basic directory and
build structure
— Using Eclipse (or a file system

browser), add basic directory
structure for plug-in under

D:«<PROJECTS-AWIPSEDEX~EXTENS I ONS~PLUGIN-MESSAGE
——res
L——conf
——spre
L—-com
L—saytheon
L—e

e x

lugin
;?Fmaxsaga
ngine
L—+tasks

L —message
—util

“trunk/awips/extensions” —
— Note plug-in name, “message”, at
the lowest level of the directory
structure
s Next: Create basic build file,
build-component.properties

L —message

build-component.properties:

dependencies=conmon, UEngine

— In most cases, the required —
dependencies are “common” and
“‘uEngine” (as shown)
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AWIPS EDEX Build Files To Modify

= Modify these build files when adding a new data type plug-in:

— trunk/awips/build/deployments/deployment.properties — add the plug-
in’s main code directory to the deployment list

— for the “message” plug-in, this is plugin-message

Note: This topic will be revisited later.
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Raytheon
AWIP EDEX Plug-In Jar Structure

— - — e
& ’ e -
META-IMNF

Plug-in Jar Directory Structure

= Each JAR named to match the plug-in directory in CM

— CM location for the current METAR plug-in: “trunk/awips/extensions/plugin-
metar”

— The resulting jar: “plugin-metar.jar”

= META-INF directory and MANIFEST.MF generated as part of the build
process
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BREAK
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Raytheon

AWIPS EDEX Plug-In Architecture
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Raytheon
Makeup of the Plug-In Architecture

= The Plug-In Factory, which provides run-time access to the
various data-type plug-ins

» The Java classes needed to perform the tasks of the plug-in

= A Java class providing a data object for each record of the
data-type

= Build files that control creation of the plug-in

= Configuration files that define the operation of the plug-in
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Raytheon
AWIPS EDEX Plug-In Factory

= Plug-In Factory provides a prE—
configurable interface by which an —
EDEX Service may obtain the plug- _ : =
in for a data-type e i

getDecoder5tring) @ IMessageDecader
getDecoder5tring, 5tring) : IMessmage Decoder
getObjectClass(sting) : LasciiRecard
getSeparatorClasgString): IRecord Separator
getFilename Decoder(5tring) : IFilename Decodelr
getStorage Class(Sthng ) IMessage Writer
getPlugin(5tring, 5ting): [Product

m Factory configuration for a specific
plug-in contained in “plugin.xml”,
which is found in the plug-in’s
“res/conf” directory
— plugin.xml read by the EDEX \

Configuration Factory

+ o+ o+ o+ o+ + o+ o+

— Provides the information that allows e e

the Plug-In Factory to deliver the
correct class(es) for a specific data

type
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Plug-In Architecture: Raytheon
Data Record Classes

s Each data-type record represented internally by a Java class object called
a “Data Record” object

— Data Records extend the AbstractDataRecord abstract class (which is part of
com.raytheon.edex.plugin.data package)

« AbstractDataRecord provides the minimal fields required for EDEX data persistence

« Abstract classes in com.raytheon.edex.plugin.data package also exist for WMO text
and binary data

» Data Record object created by the data-type decoder and used by the
Data Access Layer (DAL) for meta data and data persistence

— DAL provides a layer of abstraction above the data persistence mechanism that
hides the actual implementation from the plug-in

Note: More on Data Record objects in the next section.
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Plug-In Architecture: Raytheon
Data Access Layer Design

Test CAVE ] ) )
Driver This diagram shows the three-tier

design approach for AWIPS EDEX.
> Scripts The business layer includes the ingest
ESB service, the test driver, and CAVE. The
.M» é’;gn‘jls:e UEngine test driver and CAVE communicate with
the data access layer (DAL) via the
Data Access Layer uEngine.

(Mule)

Queries

Metadata ereist e The DAL provides an interface to the
Service S business layer to decouple data storage
Plugins implementation from business logic.
This interface receives update and
Data Layer query requests. The DAL then
Data Hiogess (s delegates appropriate data access

objects (DAO) to interact with the data
sources. The results are organized and
returned to the business layer via the
data layer interface.

\ 4

JBoss Meta Data
Cache DAO

This design enables the user to swap
data sources without affecting the
business layer, although a new DAO is

HDF5 PostGreSQL necessary if the persistence method is
Repository. Database chan ge d.
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Plug-In Architecture: Raytheon

The Plugin Class

= Basic functionality of a data type plug-in provided via the
Plugin class

— Clients using a data type plug-in create an instance of the Plugin class

« Plugin class uses the plug-in factory to obtain additional classes to perform
specific tasks, such as file decoding

— Clients use Plugin class methods to perform data operations

= Data type-specific functionality provided in two ways

— Implementing plug-in interfaces
— Configuring the DAL

Note: More on both data type-specific functionality concepts later.
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Plug-In Architecture: Raytheon
Plugin Class Design

m Seven methods available in the Plugin

class plugin

class: /
— Plugin() — instantiates the class and A

obtains supporting class references from PRT—

the plug-in factory " Caohe Dataak srackData Recor): wid
— getDataURI() - Creates the dataURl + gz:r?dﬂﬂttﬂchlﬁlﬂc:(:sl:ﬁ:'ldg, hldp < 5tring, String=) : String

+ etSeparator) : IRecord5eparator

from the meta data + getWriF:erij:lhdessageWritef

— cacheData() — adds the data record to

the EDEX Local data cache

— getMatchURI() — creates a partial data
URI from the input

— getSeparator() — gets the record
separator for the data

— getWriter() — gets the Message Writer
used to store the data.

Note: Method arguments are as
specified in the class diagram.
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Plug-In Architecture: Raytheon
Plugin Class Utilization

= IngestSrv class makes use -
of Plugin class to process ;:::K:";;“:s’l.--:zz:'f£=w‘-::fzr:::f e

FileInputSerean £45 » mull;
1|:'. ngth = 0

various data types i

H

1 ong begin = Jvscen,currentTimaNillia|):
nt recCount = 0;

!

\ r
— IngestSrv.process() uses a " e piusin - new

EOE SEPAT
:epar.-:lt o:.se 't' t

Plugin class instance of the ‘f;i’é‘ﬁ EE:
appropriate data-type to L

Lugin (plugioType)

11
ator = plugin.getSeparator():
i)

rd

h
{1 l:d = plugin

rechoumt+e;
. . . - }
Separate data Into IndIVIduaI : Eﬂtcnlc!ﬁ:r.t?::::::'::Ulfw'.e s process file ™ + fileName
+ " o= EHCEPTLON WES T & & Co9tEingi))
\ i
records e dang ead = Systen. cozrentTinskitlis()
T |
- IngeStSN'proceSS() CaIIS the - I H I:I.I‘. :JUI- II I'[ :l,“...:l.l.:-::;lftlI:-.'"n'llj'.]l -:“ ZeEo ®ize for Eile:
+ fileHame)

decode() and cacheData() lt cetramme 1o mat)

FZI. L !1l¢ = T Til.tl: 1leRane) :

methods to process each data RS,

reCO rd | ier.u-n. rec¥al;

Note: Most logging and comments have
been removed to save space.
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Plug-In Architecture: Raytheon
Java Interfaces

= Additional functionality specified by three Java interfaces:

— IRecordSeparator: Provides for separating data into individual
records

— IMessageDecoder: Provides for decoding a single data record
— IMessageWriter: Provides for converting a single record for
persistence
= Implementation of these three interfaces provided by each

plug-in
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Plug-In Architecture: Raytheon
IRecordSeparator Functionality

= Defines functionality needed to separate data into individual
records
— Record Separator for a data-type obtained from the plug-in using the
IProduct’s getSeparator() method
= Each Plug-In for data that contains multiple records must
implement IRecordSeparator
— Implementation details depend on the format of the data file

= Two options for a Plug-In for data that contains a single
record:
— Can provide a Record Separator
— Can use RecordSeparatorimpl
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Plug-In Architecture:
IRecordSeparator Design

Raytheon

s |IRecordSeparator
implements an “iterator” like
interface via three methods
specified in the
IRecordSeparator Interface:

— setData() — sets the entire file
into the Record Separator

— hasNext() — determines if the
file has another record to
process

— getRecord() — returns the next
record in the file

AWP.TRG.SWCTR/TO6.ADE/CAVE-04.00 Module 4: Data Type Plug-in

clas= plugin /

ginterfacex
IRecordSena oy

+ setfafafckang)l o void
+ kKasfiext)  boolean
+ getfecord() bwte}
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Plug-In Architecture: Raytheon
IRecordSeparator Utilization

= IngestSrv class makes use of
various data-type Plug-Ins

— IngestSrv.process() —uses the | * rew e e
data-type Plug-In instance to — 7 sswsorscssacen:

obtain the Record Separator / [ —

— IngestSrv.process() — calls the o T
setData() method to pass the file
to the Record Separator

— IngestSrv.process() — calls the
hasNext() and getRecord()
methods to iterate the data
records

ch [(Exception e] |
logger. ereor (“Unable to process f£ile * + fileName
. AEREL o WAE ™

Note: most logging and comments have been
removed to save space.
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Plug-In Architecture: Raytheon
IRecordSeparator Example

package com,raytheon.edex.plugin.message;

This example shows the
IRecordSeparator Implementation
in Message plug-in. The basic class

import com.raytheon.edex.plugin.IRecordSeparator:
public class MessageSeparator implements IRecordSeparator |

Blverride

A e8] CeCEee i code was generated by Eclipse
T using the ADE Plug-In Tool.
ACverride .
1:mrl:zt23:1:ﬂsf:?smexu} { Code Examples: The fO”OW|ng
Boverride classes in the AWIPS EDEX
e baseline are implementations of
: IRecordSeparator:

— Grib.Separator

— MesowestSeparator

— MetarSeparator
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Plug-In Architecture: Raytheon
RecordSeparatorimpl

= A Java class that provides a Record Separator for a data-
type which consists of files containing single records
— Package: com.raytheon.edex.plugin

= All IRecordSeparator methods are implemented
— Calling setData() initializes the class
 Prior to calling setData(), hasNext() returns “false”
— Calling getRecord() returns the entire file

« Prior to calling getRecord(), hasNext() returns “true”
« After calling getRecord(), hasNext() returns “false”
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Plug-In Architecture: Raytheon

IMessageDecoder Functionality

= Defines the functionality needed to decode a data record to
obtain its meta data as defined by the plug-in
— Message Decoders do not normally implement IMessageDecoder
directly
— Message Decoders normally extend AbstractMessageDecoder

= Each plug-in must provide a message decoder
— Plug-in’s message decoder may be accessed via the Plug-In Factory’s
getDecoder() method

« Note: Normally, a message decoder is accessed privately within the plug-in,
rather than via the Plug-In Factory.

— Message decoder used by the Plugin class’s decode() method to
perform the actual data decoding
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Plug-In Architecture: Raytheon
IMessageDecoder Design

This diagram shows the methods cle phugn/
specified in the IMessageDecoder AtstraciDecoder TR
Interface. Also show is the abstract £ aiibutelit Lt Atibulos = now Armaylist. e o
Ab t tM D d I : Ellr?'l?:lr::d:ef'm;t?ing + decodef): AostactData Re oo
stractMessageDecoder class. ¢ empories Prpedes /r
# getCalendar5tring): Calendar tfj

IMessageDecoder specifies two
methods that the decoder must /
provide: _— \

setMessage() — initializes the AtstsaciissageDecoder
decoder with the message to b pluginname: Suing
deCOde I : iﬁr:::gﬂgzﬁaﬁ:[[]l;:c\?:izrtstn‘ng)

decode() — performs the actual
decoding, creating the data
object

Note: setMessage() is provided by
AbstractMessage Decoder.
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Plug-In Architecture: Raytheon

IMessageDecoder Utilization

Creation of IMessageDecoder

public Plugin{String dataType) throws PluginException { . .
this.pluginType = dataType: implementation class.

decoder = PluginFactory.gektInsktance() .getRecordbecoder {pluginType)

separator = PluginFactory.getlInstance() .getRecordSeparator{pluginType) :
writer = PluginFactory.getInstance() .getRecordiriter({pluginType) ;

1

public AbstractDataBecord decode(byte[] message) throws PluginException |

try {
Utilization of IMessageDecoder
decoder . setMessage{message) ; 4’—— implementation class

recorid = decoder.decode{) ;

gethatalRI() :

} catch (Exception e) {
e.print3tackTrace () ;
throw new PluginException("Unable to decode " 4+ pluginType

+ " record", e):

}
et d: i
return recor Note: Most logging and comments have been

}
removed to save Space.

m Plugin class uses the data-type plug-in’s implementation of the
IMessageDecoder interface to decode data records

— Plug-In Factory used in the constructor to get the decoder
— Ddecode() method performs the actual decoding
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Plug-In Architecture: Raytheon
IMessageDecoder Example

package cow.raytheon.edex.plugin.message: Th|s example ShOWS the

import com.raytheon.edex.exception.becoderException: |MessageDecoder |mp|ementat|on
import com.raytheon.edex.plugin.data. ibatractbatafecord:

import com.raytheon.edex.plugin. AbstractTexXclHessageDecoder; in Message plug_in_ The baSiC CIaSS

code was generated by Eclipse
using the ADE Plug-In Tool.

public class MessageDecoder extends AbstraccHessageDecoder |

public MessageDecoder ()
throws DecoderException |

| Super(TNESSAGET); Code Examples: The following
doverside classes in the AWIPS EDEX
i}:}:ﬁz gﬁizzzizizzzfigzr? decode () base“ne are Imp|ementatlons Of
| return nun; IMessageDecoder:
} Note: The setMessage() method is provided by .
the super class. — GribDecoder
— MesowestDecoder
— MetarDecoder
— RadarDecoder

— SatelliteDecoder
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Plug-In Architecture: Raytheon

IMessageWriter Functionality

= Defines the functionality needed to persist the data from a
decoded data file into the EDEX data store

— EDEX uses HDF5 for data persistence

= Each data-type plug-in must provide a message writer
= For most point data (e.g., METARs, TAFs) the meta data
contains the entire, decoded, contents of the file

— Note: In this case, the plug-in need not implement a message writer.
Rather, it can specify that it is using the RecordWriterlmpl as its
message writer.
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Plug-In Architecture: Raytheon
IMessageWriter Design

This diagram shows the class Recordwiiterimpl ~

methods specified in the cinterfaces
IMessageWriter Interface. Also Ol cezap 2 iities

Shown iS the RecordWriterImpl +  whte @bstactBlobData Record)  AbstractStorage Recom
class.

IMessageDecoder specifies a 7

single method that the writer
must provide — write() — which |
formats the data for storage in !
HDF5 and returns an
AbstractStorageRecord
-derived object. RecordVitermpl

+ writefAbstractBlobDataRecord) @ Abgract5torage Record
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Plug-In Architecture: Raytheon
IMessageWriter Utilization

m For data persistence, the DAL'sS [r—————————
BlobData class uses the data- ey o et Pty coeasLayELE ooyt on;

import com.caytheon.edex.plugin. daca. AbscractElobDataRecord:

type plug_in,s message Writer to import Com.raytheon.&dey . scorage. records. AbstractStoragaRecord:

public class BlobDao extends BaseDao |

Write the data to the HDF5 public synchronized woid perzistDatafAbstractBlobDataRecord cecord)

throws DatakccesslayerException |

archive try (

Plugin plugin = new Plugin{record . gstPluginians () .tolpperCasze() ) :

H H AbstractStorageRecord storageRecord = plugin.getWriter () .write{record) ;
— Plugin class instance used to dat astare. addbataRecord (stor ageRecord)
. . dataStore. store (record. getDatalRI ()) :
obtain the message writer for the | caten (Bxception e |
throw new DacahccessLayerException|“Unable to persisc ®
data + record. gecPluginNane () . collppeeCase()

+ " pecord to HDFS™ &) :

— Message writer’s write() method _ ,
Note: Most logging and comments have been -
used to Create an removed to save Space.
AbscractStorageRecord-derived
object that can be stored

— BlobDao performs the actual
storage operation
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Plug-In Architecture: Raytheon
IMessageWriter Example

package com.raytheon.edex.plugin: Th|S example ShOWS an
import comw.raytheon.edex.exception. DatalccesslayerException: 1 1 1
import com.raytheon.edex.plugin.data.AbstractBlobDataRecord: IMessageW”ter |mp|ementat|0n
import comw.raytheon.edex.storage.records. AbstractStorageRecord: Recordwriterlmpl Wh|Ch
)
public class RecordWriterImpl implements IMessagelWriter { prOVideS a dummy erte()
public AbstractStorageRecord write{hibstractBlobDataRecord record) ]
throws DataAccessLayerException { methOd’ us Used for plug NS

| Tetura mun): that do not require HD5
persistence.

Code Examples: The following
classes in the AWIPS EDEX
baseline are implementations of
IMessageWriter:

— GribWriter
— RadarWriter
— SatelliteWriter
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Plug-In Architecture: Raytheon
RecordWriterlmpl

= A Java class that provides a null Message Writer
— Package: com.raytheon.edex.plugin
— Provides an empty write() method

= Intended for a data-type whose files contain data that are

fully decoded as meta data on ingest
— ASCII data such as METAR records handled by EDEX in this manner

= Should be used only when the data are not processed by
PersistSrv
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Raytheon

Data Record Objects
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Plug-In Architecture: Raytheon
Data Record Functionality

= Data Records:
— Provide the internal representation of the meta-data and data produced
by the data decoder

— Implement the AbstractDataRecord abstract Java class, which provides
the basic fields required for EDEX data persistence

= Each AbstractDataRecord implementation:

— Provides a set of fields for the data-type’s meta data

« Additional fields may be provided decoded data values that are not part of the
meta data

— May provide a data field for an internal representation of the actual data

« For example, the GribRecord class a Java float array, which is loaded with
the GRIB data when the record is decoded
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Plug-In Architecture: Raytheon

Data Record Design

dlass data / This diagram shows the

structure of the
AbstractDataRecord class and
its two main subclasses.

Sedalizable
AbstractDataRecord

getPlugin Name() : 5tring
setPluginMame (Sting) :woid
Abetract DataRecord ()
getld(): Inteqer
setld(integer) : void

AbstractTextDataRecord is
Li used in EDEX as the base

+ o+ + 4+

AimtractiEkiid e cor class for text-based point
# repodType: String
# reportRegion: 5tring data SUCh aS METAR and
§ repotNumber: int
# diseminationLocation: 5tring TAF reportS
& nominalTime: Stting
AbstractBlobDataRecord # raw_text: String .
— : AbstractBlobDataRecord is
+ getieralVersionUID(): long + AbstractTextDataRecord(5tring) .
+ getCache dentifier): Sthing + getSeralVersionUIDg : long
+ =miCacheldentifien5ting): woid + getDismminationLocation() : 5tring used In EDEX aS the base
+ qgetDataQ: float] + =tDizseminationLocation(String) : woid 1
+ =iData(foat(l) : woid + getRaw _textd : String ClaSS for blnary data SUCh
+ qgetPersistPath(): String + =tRaw_text(String) : waid
+ ==tPersigPath(String) ; woid + getReporMumben) :int aS GRIB records and
+ AbstractBlohData Record() + =iRepotMumberint) ; woid H H
+ getReportRegion() : String Satelllte ImageS
+ =iRepodRegion(sting): void
+ getReporTypel): Sting .
+ smiRepordType(String): wid NOte The Data Record
+  AbstractTextDataRecond() .
+ gethominalTime( : String classes are essentially
+ =tMominal Time(5ting): woid . R
container classes, providing

private fields and public
access methods.
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Plug-In Architecture: Raytheon
Data Record Utilization

This example shows how the il ol Sl

ows DecoderException {
MetarDecoder creates and

MetarRecord record = new MetarRecord{theMe=z=zage)
starts to pOpUIate a record = {MetarRecord) decodeffmoHeader(record) ;
MetarRecord object.

record. setPluginHame{pluginfHame) ;

¢ Additional code to decode the METAR

For details on how the // and populate the record
decoding is performed, refer to
the MetarDecoder source
code in the EDEX baseline.
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Plug-In Architecture:
Data Record Example

Raytheon

This example shows the
AbstractDataRecord implementation in
MessagePlug-in.

Note that this class extends
AbstractTextDataRecord since a FooBar
record is an ascii text-based data record.

The basic class code was generated by
Eclipse using the ADE Plug-In Tool.

Code Examples: The following classes in
the AWIPS EDEX baseline are
implementations of AbstractDataRecord:

— GribRecord
— RadarRecord
— SatelliteRecord

— MesowestRecord

AWP.TRG.SWCTR/TO6.ADE/CAVE-04.00 Module 4: Data Type Plug-in

package cor.raytheon.edex.pluyin.message:

import
com. caytheon. edex . plugin.daca. AbscraccTextDataRecord:

public class HezaageRecord extends AbscractTexcDataRecord |
private static final long serialVersaionUID = 1L:
private String header:
private String body:
public String gecBody()
return body:
¥
public void zetBody(String body) |
this.body = body:
H

public String getHeader () |
return header:
H

public wvoid setHeader (Scring header) {
thisg.header = header:
H

Note: Most logging and comments have been
removed to save space.
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BREAK
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Raytheon

Data Plug-In Configuration
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Plug-In Architecture: Raytheon
Required Configuration Files

= Performance and availability of an EDEX plug-in

determined by a set of five configuration files:

— plugin.xml — basic file mapping the plug-in implementation classes
to the plug-in for use by the Plug-In Factory

— attributes.xml — optional file defining attribute names for use in the
plug-in

— binding.xml — optional file defining JiBX mappings for data objects
in the plug-in

— plug-in-name.db.xml — file defining PostgreSQL meta data table
structure as required by the plug-in

— plug-in-name.db.xml — file mapping the PostgreSQL meta data
table to the Data Record class for Hibernate
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Plug-In Configuration: Raytheon
plugin.xmli

= pluxin.xml provides the
mapping of the plug-in’s
components to attribute
names used by the Plug-In

Factory for class creation [ ===
s XML provides: 7 e i s e sesssgenecos
/'" C ytheon.edex.pluglin.messags . Hessag
— the plug-in name — -
— the required interface )/
implementations
— additional attributes used by
the plug-in

Note: See the other EDEX plug-
Ins for additional examples.
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Plug-In Configuration: Raytheon
attributes.xml

<?xml wversion="1.0" encoding="I3C0-5559-1" 2>
<properties>
<Name}ATTRIBUTE_NAHES{HNamE>

<l—— VWalues used by the plug-in ——->

</propertiess

s attributes.xml defines the configuration attribute names for
use by the plug-in
— Name tag contains “ATTRIBUTE_NAMES”
— Other tags may be added as needed
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Plug-In Configuration: Raytheon
binding.xml

<rxml wersion="1.0" encoding="UTF-8":2>

» Binding.xml  |.....

AR |. ng nanes"MESSAGE" v:_'la::- com. raytheon. edex. plugin.nessage™
u .' fields from base class :
deflnes the structure name =" perslstence
value name="pluginNane” field="pluginName" us.age "optional™
12 name=""datallRI" field="datalRI" usage="optional® ./

JIBX ITructure name="hesding">

n-mr:=":ep-:-rt‘[‘,-pr:" E1Fld=":|:e;|:u:|:|:t,'[‘y3:--*" u*d.q'-:="l:l]:-f.,1t-na1" Fa
= . cvalue names"repor tRegion”™ fields"reportRegion” u..-agu:- "optional™ /:
blndln S for 4 ¢ names" repor thunber”™ fislde"reportiumber™ usages"optional™ /2
e names""disseninationlocation™ fields"dizseminationLocation™ usage- "optional™
: e name- "nominalTine” field="nominalTime" uszage="optional"”

the plug-in
p g 'I'I&.IE h-“-&[.EI IIE"Ii i]&&ﬂEI U.S&I:I’E Toptional”™
cwvalus napes= bﬂd‘y field=" i.'lf:ud"f Usages= nrur,mnal s

This example shows the bindings file for the MessagePlug-in.

Note that most of the fields are inherited from two base classes:
AbstactData Record and AbstractTextDataRecord.

In each “value” tag:
Name attribute defines the field name in the XML.

Field attribute defines the class field to capture and must
match the field in the class.

Setting usage to “optional” allows the binding to work on
partially populated Classes.
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Plug-In Configuration: Raytheon
table-name.db.xml|

s table-name.db.xml defines

<tablebefinition>
the meta data table <tah leName>ohs</ tab leName:>
chibCla=s>HetarRacsord</ hibClass?
<retrhtionHours>zZ4</retentionHours>

Stru Ctu re for the <-1.E.: rimary>true</isPrimarcy>

T Tudulylul_Va '!‘-"T- b lems sk?cﬂ‘."&r EEEoncdar '_":'- TafiF_E 3

Postg reSQL database -CEE condaryTables>weather</secondaryTab les>

columnbetinitions
. <harme>key</ narme>
[ It rn d f d: <columnType>integer</columnType>
e S e Ine <constraintType>PRIMARY KEY</consty
</eolumnbefinitions>

AincTypes

<oolumnbefinictions

The table name
The data class represented I

<gohstraincTypernone</conscraintTypes

Any Secondary tableS <precision>256</precision>

</columnbefinicion>

Definition for table columns e Dt initions

<name>refTime</ name>

<o lumnType>timescamp</ columnType>
<constraintTypernone<fconstraintType>
<dacallRI>crue</ dacalRI>
</columnbDefinition>
</tablebefinit ion>

This example shows a partial definition of the main database table used for
the METAR plug-in’s meta data. The child tables are defined in separate
table definitions.
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Plug-In Configuration: Raytheon
table-name.db.xml|

<columnDefinition>

<name>dataunr i</ name >
<columnType>varchar</coluanType>
<constraintTypernone</constraintType>

Lprecision>Z256</precision>
<datalURI>false</datalURI>
</fcolumDefinition>

s Contents of column definition island in the table definition file:
— Name — the name of the column
— columnType — the data type for the column, e.g., integer, varchar, etc

— constraintType — the constraint on the table, e.g., “PRIMARY KEY” or
“UNIQUE”, “none”

— precision — the size of the field, used only for varchar
— dataURI — when true, this field is part of the data URI used to identify the object

Note: Details on creating this file are included in the ADE documentation.
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Plug-In Configuration: Raytheon

plug-in-name.hbm.xml

= plug-in-name.hbm.xml T D s
defines the mapping of
Data Record class to e
PostgreSQL database
meta data table for

IrEimitian of linkEage
N property names“skyfey” columns”skycoverage® types”java.lang.Strin
H I be rl Iate aet nass="akyloverage™ inverse="teue™ cascade="all™
key oo liumpe"parentid"”
ne-to-many Classs®com.caytheon MgAT. 0 as. Betar. Skylover

Note: Detalls on creating the

Hibernate file are included in T e T T T e memetontieion
the ADE documentation. , -

This example is a partial listing of the Hibernate file for the METAR Record
class used by obs plug-in.
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BREAK
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Raytheon

ADE Plug-In Creation Tool

AWP.TRG.SWCTR/TO6.ADE/CAVE-04.00  Module 4: Data Type Plug-in 6/22/07 | Page 146



AWIPS Plug-In Creation Tool: Raytheon
New With ADE 1.0

AWIPS Plug-In Creation Tool e
= Implemented as an Eclipse plug-in i =
= Once installed, may be used like any s F
other element of the Eclipse IDE :'
» Automates most of the work required o B =
to generate the initial files for a data-
type plug-in ——
— Automatically creates the required
directory structure for the plug-in
— Generates class stubs for the required
Java classes e
— Generates initial configuration and build s e
files sreaeru)

AWP.TRG.SWCTR/TO6.ADE/CAVE-04.00  Module 4: Data Type Plug-in 6/22/07 | Page 147



Raytheon
Installation of ADE Plug-In Creation Tool

= Plug-in Creation Tool ships with the ADE EDEX baseline,
located in opt/tools/plugins
— the file is com.raytheon.edex.pluginCreator_1.0.0.jar

= To install the Plug-in Creation Tool:
— Copy the jar file into the plugins directory in your Eclipse installation
— Restart Eclipse

= When Eclipse restarts, the Plug-in Creation tool will be
available
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Raytheon
Accessing ADE Plug-In Creation Tool

To access the plug-in creation tool:

» Select Show View—Other... from the Window =
. . . x
menu to display the Show View dialog e —

= On the Show View dialog, type Plugin Creator 56 Ot
in the text box (this will locate the Plugin e
Creator icon)

m Select the Plugin Creator icon and click OK.
This adds the Plugin Creator to your Eclipse

s Move and position the tool in a convenient
location. Once positioned, Eclipse will
remember the location, even if you close and
reload it

Ik I Cancel
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Creating a Plug-In With the Too

To create a plug-in with the ADE

Packag... | Mavigator | Junit

—Plug-in name
writer /
—Multi record data should include

Plug-In Creation Tool:
s Check “Write Necessary” if the
s Check “Separator Necessary” if the
a separator

= Enter the plug-in naming
plug-in should implement a writer
plug-in should implement a writer
Note: For the message plug-in, which is a

information into the tool:
—Organization doma/
_Organization nar/
—Binary data should include a

and/or a separator.

text based product, no writer is desired.
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Creating a Plug-In With the Tool (cont’d)

n Specify the fields for the data
representation:

— Enter the field name
— Select the field type \\

— Click to include in data URI

— Add the field to the plug-in definition\

» Caution: Use care when deciding
which fields to include in the data URI.
Include enough fields to uniquely
identify the data.

Note: The data URI provides a unique
identifier of the data in the PostgreSQL

database, and acts as the HDF5 pointer for
binary data.
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Creating a Plug-In With the Tool (cont’d)

= For the message plug-in, pock. . [Novigtor | e [ETIINED, = B
there are two data fields: e I_-i
header and body. Because e =
the header uniquely identifie sepmta s 17
the message, no other fields eere = =
are needeq for the data URI.

= Once the fields for the data S —
have been added, use the
browse button to display the\

Select Output Path dialog |
and select the location to 4\
create the plug-in. T

AWP.TRG.SWCTR/TO6.ADE/CAVE-04.00  Module 4: Data Type Plug-in 6/22/07 | Page 152



Raytheon
Creating a Plug-In With the Tool

= The Select Output Path dialog
provides a tree control to browse to

the desired output directory. (Only the —
final directory is displayed in the
Folders text box.) 5 AwpsEdex B
— Note: The plug-in is created in a i B
subdirectory of the directory you select . uﬂ De i I
j edex
Eﬂ ekension
= For the “message” plug-in, we will =il =
create the code in the EDEX Foker; | extension
extensions directory. The folder ok | Concol | HowFolder Ij

created will be plugin-message.
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Creating a Plug-In With the Tool (cont’d)

= Generate the plug-in code: e, [Navgator | ot (TN

— Click the Generate Plugin button s :Tl
— The Confirm dialog is displayed e
— Click Yes to generate the plugin Separatortecessarys Y
= Once the plug-in has been — e——g

ner I he plug-in creation || =
generated, close the plug-in creatio

tOOI Mame I Type I LRI |
header Skring A
body Sting =

o
@ izenerate Plugin?

Yes Mo |

Note: In order for Eclipse to pick up the new
code, you will need to refresh the project
display. Remove P

Cutput Directory's ID:'\prujects'\.ﬁ.'-.-\.-

Generate Plugin |
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Raytheon
Creating a Plug-In With the Tool

= Once the plug-in has been created using the tool, any code
needed to provide functionality may be added. This includes
code for any helper classes and for any pEngine tasks.

= One final reminder: The plug-in’'s name must be added to the
deployment properties file ( ).
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Raytheon

Adding Plug-In to EDEX Ingest
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Plug-In Architecture: Raytheon
Adding the Ingest Endpoint

= In this section: Details for adding the data-type to the Ingest
component
— Consists of setting up Mule endpoints to ingest the data

= To add the data-type plug-in to the Ingest Server, add a Mule
descriptor to the ingest configuration file, ingest.xml.

— For data that may be delivered by file — useful for testing — add
appropriate configuration to fleToJMS.xml

= All configuration files located in opt/esb/conf folder in the
ADE AWIPS EDEX baseline
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Plug-In Architecture: Raytheon
Adding the Ingest Endpoint

<hitlle-desacriptor hame="Awips.Edex.Service. IngestSrv-nektar’”
singlecon=™ s ]lser
implementation="com.rcaytheon.edex.secvices, Ingesticv™>
<inbound-router>
<endpoint name="CP-0BS" address="jmsz://cp/obs"/ >
<f inbound-roucer:
coutbhound=-router:
<router classNamwe="org.mule.routing.outbhound.FilteringlListMessage3plitter™:
cendpoint address="vm://indexVHOuena':
<filter expectedType="com.raytheon.edex.plugin.data. iAbstracthataRecord”
classiame="org.mule.routing.filcers.PayloadTypeFilcer”" />
</endpoinc>
<filter expectedType="java.util.List"
className="org.mule.routing. filcers.PayloadTypeFilcer® />
</ routers
</outbound-router>
<threading-profile maxThreadsActive="5" maxThreadslIdle="5" />
<properties>
<property name=s"pluginType” wvalus="0BS" />
<property names"jipdexType” values"Obs™ />
£ f Fu':'\]':r-r" ] & e

</mule-descriptor>

This example shows the mule-descriptor for the Obs data plug-in. The
values are in bold italic. For the message data type, we change:

— metar to message
— obs to message

Because this is a text data type, we do not change indexVMQueue.

Note: The modified descriptor appears on the next slide.
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Plug-In Architecture: Raytheon
Adding the Ingest Endpoint

<mule-descriptor name="Awips.Edex.Service. Ingest3rv-message"
singlecton="false"™
implementation="com.rayvtheon.edex.services. IngestScv"™>
< inbound-router>
<endpoint name="CP-0BES"™ address="1iwms://cp/message"/>
</ inbound-roucers>
<outhound-roucer>
<router className="org.mule.routing.outbound.FilteringListHessageSplitter™:
<endpoint address="vm://indexVMlueue" >
<filter expectedType="com.raytheon.edex.plugin.datca. AbstractDataRecord”
className="org.mule.routing. filters, PayloadTypeFilter™ />
</ endpoint>
<filter expectedType="java.util.Li=sc"
className="org.mule.routing.filters.PayloadTypeFilter®™ />
</routers>
</outhbound-router>
<threading-profile maxThreadsictive="5" maxThreadsIdle=s"5" />
<properties>
<property name="pluginType” wvalue="MESSAGE"™ />
<property name="indexType” wvaluse="Message" />
</properties>
</mule-deacriptor>

This example is the completed mule-descriptor for message ingest.
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Raytheon

Adding uEngine Data-Type Processing
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Plug-In Architecture: Raytheon
Adding a uEngine Task

= A data-type plug-in that requires special processing may include data-
type specific uEngine tasks

— uEngine tasks extend the abstract ScriptTask class

» For basic data retrieval the uEngine provides many of the tasks needed to
process data

— For ASCII point data tasks exist to convert the data to XML format for
retrieval

— For blob data such as GRIB data the uEngine includes tasks for
processing the data and converting it to visualization products

m Specialized tasks may be created for specific data types

— Example: for the email message discussed in the homework, it might be
desirable to create a uEngine task that would send the email

Note: Creating a uEngine task is beyond the scope of this tutorial. For more
information, see the Micro Engine Scripting module.
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Raytheon

Wrap-Up
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Raytheon
Summary

= \What we just learned
= Future evolution of the plug-in design
= Homework and where to get the solutions
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Raytheon
Resources

= On the ADE 1.0 DVD

— Current plug-in code available for examination in the EDEX baseline
— JavaDoc documentation for plug-ins available

— AWIPS EDEX design documents — location TBD

— AWIPS ADE 1.0 Training Materials — location TBD
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Raytheon

Lab Work / Home Work
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Raytheon
Hands-On Exercise: Data Type Plug-In

Instructions

1. Review the code for the Satellite Plug-In.

2. Test the plug-in by ingesting data and retrieving products.
3. Complete the code for the Message Plug-in.

4. Write a plug-in to handle “email-like” messages arriving on
EDEX. Assume that each message has two main parts —
the message header and the message body. The message
header will have five semicolon-terminated lines: Date;
sender; addressee; cc address; subject. The body will have
zero or more lines terminating with an end-of-message
token (three equal signs) on a separate line. Each file may
contain multiple messages. (Sample messages appear on
the next slide.)

AWP.TRG.SWCTR/TO6.ADE/CAVE-04.00  Module 4: Data Type Plug-in 6/22/07 | Page 166



Raytheon
Hands-On Exercises: Data Type Plug-In

Sample Messages for the Final

Exercise youn: namoursaidese:
send.to. namefzend. to. address;
1. A complete message. Note Sopy st o i mltoLy. Fo. ol s
] gubject line of the message;
that each header element is The T of NHe Neoeddo. M

be more than one line, it 1is
terminated by a triple equal

on a Separate Ilne ' on a separate line.

2. A message with a missing
header element. The

missing element is denoted 14 February 2007,
by a ||ne Contalnlng Only a ?end.to.name@send.to.address;

. gubject line of the meszsage;
SemICO|On. the body of the nmessage, may
be more than one line. Note

that there iz no copy-to
addrezs for this message.
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Raytheon
Objectives

= Understand the architectural pattern of a Service Oriented
Architecture (SOA) Service

s Understand how services are written
= Understand how services are integrated into the system
s Understand how to monitor and test an SOA Service
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SOA Service Design Pattern: Raytheon
Wrap the Interface to the ESB/Container

Required for IMX

Management of User-Defined
Attributes

Hides Interface Details to Container
Extracts Message

AbstractM S Calls +process() on Return
AbstractSrvMBean stractMessageSrv cate processdon

+onCall( — 7

+regi —
‘f CYREl | Registers with JMX for
A Emote Monitoring

AsciilngestSrvMBean

Does the Work of the Service

Return Puts Message on Outbound
- SBNsatlIngestSrv Endpoint
/
+process() S~
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Raytheon
ESB Message Event Handling to Service

erference to Mule ESB
AbstractMessageSrv
events

+onCall() "

i public Chiject onCall (UMOEventContext eventContext) throws Exception
+reg|3ter0 logger . debug("Received a message™) :

/¢ =Zet the event context
this.eventContext = eventContext; ("

Extracts message out
of Mule ESB event

meszage = eventContext.getMezzage () : —

/¢ get the message from the context

// get the original file name
fileMame = message.get3tringProperty|
FileConnector.PREOPERTY ORIGINAL FILENAME, ™");

A append directory information to the £ile name
fileName = message.geti3tringProperty(FileConnector. PROPERTY DIRECTORY,

"":I

+ File.separastor + f£ilelame:

Executes +process()
COhiject retWVal = nmll;

try { Method of sub class
retVal = process(): S~—

} catch (EdexException e) |
logger.error (this.getClass() + " failed Lo process message™, );

return retWVal;
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Raytheon
SOA'’s Service Process Method

SBNSatlngestSrv /..
protected Chiject process() throws EdexException | Retnevn1gthelnessage
Chject returnVal = null: asabyte[]
this.wessage.setProperty("productType™, "Imagery™) ;
+process()
figet the file a= a byte array

byte[] msg = null:;
try {

mag = this.wessage.getPayvloadlsBEvtes ()
+ catch (Exception e)

throw new EdexException("Unable to receive ingested file as a byte array®™, e):

}

logger.info("Filelngest3rv recelved a message with: " 4+ this.filellames
+ "len: " 4+ w=ag.length);
Getting a reference to the
fiprocess the meszage Plugin
long hegin = System. currentTimeMillis(); 9
try {

IProduct productType = PluginFactory.getlnstance() .getPlugini

THORRT, TRLUGHIT: ﬁecoding the file name to get
meta data

productType.decode (filelame, msg): «——______________________‘\\‘¥

returnvWal = productType.store(]):

+ catch ([(Exception =)
throw new EdexException("Unable to decode "+Ucil.printos
fle.print3tackTrace () ;

} finally {

iz.fileName) ) ;

Putting the store() on the
Outbound Endpoint

long chd = 3Iystew. currentTimeMillis():
this.execCount++;

this.execTie += end - begin; ‘

logger . info ("Ingesting message file: "™ + fileName + " in ™ +

+ (double) | {double] end - begini / 1000 + "s™); ]
} Nendmg a message to

return returnval;

) L the Outbound Endpoint
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Wiring the SOA Service Into the Container

Raytheon

Class reference to
SOA Service implementation

Ingest.xml

<mule-configuration version="'1.8">

{mule-descriptor mame="SBH-Sat-Ingest" singleton="'true"
implementation=""com.raytheon.edex.services.noaa.SBHsatIngestSruv”
outboundEndpoint="vn://perszistUHQueue’">
{inbound-router’

<endpoint

address="Fil

{properties>

<prope

{/properties?

pdpoint>
£/inbo uter:
<fmule—d95crip

ame=""pollingFrequency' wvalue="1888" />

../ .. fdatassbn/sat/?transformers=FileToString'>

Inbound Endpomt isa ESB

File sniffer with dir reference Outbound Endpoint

Virtual memory queue
SEDA scaled
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Raytheon

Mule ESB/ Container Startup Reads Wiring

Mule ESB uses library scanning to

e build CLASSPATH
{:I data
27 esh Start. bat (concept borrowed from ANT)
23 bin ——>
{:I conf Start SET MULE_HOME=..%..%..\wmile
{1 lag SET JYTHON_HOME=..\..\..\jython
] temp SET CUSTOM _LIB=..\1lib
SET CLASSPATH=. .‘\conf;%JYTHOH HOHE%
fcall %MULE_HOME%\binimule.bat console ™
-config "file:../conf/global.xml, ~
File:__/conf/product._xml, ™
file:../conf/fdisseminate.zml, ~
ile:._/conf/ingest.xml, ~
file:__/conf/fpersist.xml, ™
File:../conf/index.xml, ™
File:__/conf/fadapter._xml, ™
File:__/conf/notify._xml, ~
file:../conf/autobld.xml™ ~
1der org.mule_extras.spring.config.SpringConfigurationBuilder
I CLASSPATH=
SBNsatlngestSrv

is wired in index.xml
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JMX Console Connects to Mule ESB Runtime
(JMX Is a TO5 Capability, But T0O4 Has Some Basics)

Raytheon

Connect JMX to Mule
(activeMQ is automatic)

Server UREL

service:jmarmi: ) findifrmi:fflocalhost: 1099 server |Runtime

SBNsatIngestSrv
Remote Monitoring Through JMX

AWP.TRG.SWCTR/TO6.ADE/CAVE-05.00

MC41 1.2 beta 9 =10l x|
Management  Tools  Window  Help
155 o
MC4.) Connections a x | Basic MBean ieswy XI 4 | |;|
ﬂDGlobal Dashboards ~ . .
= Il Basic MBean View e
MBeans
General information about edex.services.noaa:type=
- MEean Attributes
Global Dashboard
H phabashbnards Attributes I Diescripkion I Type I Walue I
E-{e@) MBeans 51 Attribute -
JrIrmplementation(1) - @ Exethttribute exposedJint Jl J
=] Mule(s) o i@ Execdttribute expusedJIong JEDSZ JZI
name=alobal”onfiguration, type=org LI_I ﬂ
name=MuleServerInfo,bype=arg.mu
narme=Mx4jHttpAdapter MBEean Operations
name=mule{seda), bype=org.mule.M .
| bype=org.mule. Component(15) clearkxecTime B, |
I bype=org. mule. Connector{a) Description: Operation exposed for management
| bype=org.mule.Endpoint{18) clearExecCount Exarute. . |
bype=org.mule, Statistics(Z1)
] d x.services(l) Description: Operation exposed for management
=- bype=server(4)
& name=AutoBldsry. 1
& name=NokifySre. 1
+-@ name=Productary.1
[+ & type=server
R edex.services.noaall)
type=server(4)
& name=ascilngestsry, 1
[+ & type=server
EI java.lang({9) [
3 java.util. loggingl 13 -
Kl L
Module 5: Service Oriented Architecture (SOA) 6/22/07 | Page 175



Exercise: Monitoring an SOA Service Raytheon
SBNsatingestSRY Monitoring

Startup: Server Process {activeMQ, Mule, Tomcat}

1.

a &~ Wb

Monitor Mule’s log file.

Connect JMX console to Mule.

Note statistics with regard to SBNsatlngestSRV.

Ingest a raw IR satellite file.

Look at what happened to the log file and JMX console.
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Raytheon
Extra Credit: Debug SOA Service

Same Exercise as Before but With Step-By-Step Debugging
1. Attach Eclipse IDE debugger to Mule.

2. Set breakpoint toward the beginning of the +process()
method in SBNsatlngestSrv.

3. Ingest the raw IR satellite file.
Watch as the breakpoint is hit.

5. Step through the code from the breakpoint, watching the
variables as they change.

s
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Raytheon
Objectives

s General Introduction to CAVE

» Understand How CAVE Renders Geospatial, Vector, and x-y
Data
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Raytheon
Motivation and Goals of CAVE

s Minimize GUI infrastructure, Maximize Reuse
s Performance
= Extendability
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Raytheon
CAVE: Vision

= Bring together the visualization capabilities found in
N-AWIPS, D2D, GFE, FX-C, FX-Net, and the Hydro GUIs in
a common framework

s Maximize rendering and framework patterns reuse across
GUI applications to minimize maintenance costs
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Raytheon
CAVE Top-Level Concept

Eclipse Rich Client Platferm

W CAVE =183
File Edit Help

Reset Projecton ~ AddLayer ~ @ ':' E
e O BB REBBE © D

ﬁ E Collaboration Perspective |E Default Perspective |

RCP Eclipse Plugins

Visualization Core

Raster/Vector Rendering

Customization Plugins

o O O

Data to Support
Demo2

¢ 1o Political

Enables Local/
Remote Data
Sharing

Response

‘ ACTION Script
Message

Message

‘

transport [jms|http|https|soap|ftp|tc
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Raytheon
Goal 1: Minimize Infrastructure, Maximize Reuse

= Developing boilerplate code: Waste of time and effort. Been
done before, and probably better

s CAVE utilizes Eclipse Rich Client Platform for its
infrastructure
— Implemented a set of plug-ins for Eclipse Rich Client Platform
« CAVE in ADE 1.0 has 400 Java Classes in approximately 50 plug-ins
= Other infrastructure:
— GeoTools for geo-location

— Mule for communication
— Many other Open Source products (vecmath, units, etc.)
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Goal 1: Minimize Infrastructure, Maximize Reuse

Architectural Diagram

Raytheon

CAVE Platform

CAVE Rendering

RCP Services
(Help, Forms, Updates)

Eclipse Workbench Resources

JFace Platform Runtime
(Plugins)
SWT Widgets 050Gl
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Goal 1: Minimize Infrastructure, Maximize Reuse Raytheon

Eclipse RCP

= Minimal set of plug-ins needed to build a rich client
application collectively known as Rich Client Platform

Eclipse Platform

Eclipse RCP
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Goal 1: Minimize Infrastructure, Maximize Reuse Raytheon

Characteristics of Eclipse RCP Application

= Desktop Application: A Thick Client, not a Web browser
application
= Runs on multiple platforms using native widgets

— Looks like a Windows App on Windows, looks like a Linux GTK app on
Linux, etc.

= Rich Ul with consistent metaphor
— Operates like modern applications with which users are familiar
— Tight integration with desktop OS
— Supports “drag and drop,” printing, etc.

= Easy deployment
— All platforms can be built simultaneously
— Installation usually no more than copying a folder
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Goal 1: Minimize Infrastructure, Maximize Reuse Raytheon

Eclipse Technologies Used in CAVE

s OSGi and Runtime: Provides plug-in model

n Ul

— SWT (Standard Widget Toolkit)
« Platform-independent native widget toolkit

— JFace (Framework providing higher-level Ul abstractions)
« Menu bar, tool bar, content area, status line, viewers, actions, ...

— Workbench, text, forms, GEF available

= Help and User Assistance Mechanisms
— Help (html/xml based, context sensitive, search), Intro, Cheat Sheets

= Deployment (Update Manager)

— APls to programmatically update

» Runtime Extension / Extension Point Model
— plugin.xml
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Goal 2: Performance

= Extremely Important: Performance-driven systems in place
today. Replacement technologies should also be
performance driven

s CAVE Performance Approach:

— Fully harness the power of current- and future-generation graphics
cards using OpenGL. (Today's graphics cards are several orders of
magnitude faster than CPU at many operations.)

— Use advanced caching and data decimation techniques to make
rendering of large data usable

— Make the application as multi-threaded as possible so that the user is
not actively blocked while waiting for tasks to complete
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Goal 2: Performance Raytheon
Performance Using Raster Data

s Quad-Tree Tiling implemented in HDF5 for Large Raster Data
— Raster data “pre-staged” into tiled levels.
o Coarsest: Level 0
o Least Coarse: level n
« Each level twice the resolution of the previous level

« Tiles can be any size (although experience shows that 256 x 256 tends to yield good
performance)

— Tiles automatically brought in as needed
« Tiles only brought in at the zoom level at which they are applicable
« Tiles only brought in when they are over a spatial area currently being viewed
— Tiles retained in memory until resource no longer needed, or space allocated
for tile cache is exhausted
« Tiles evicted using a “Least Recently Used (LRU)” algorithm
« Two levels of storage: Graphics Card and Memory
— Demo: Tile Loading and Eviction

— Demo: Tile Format on File-system
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Goal 2: Performance Raytheon
Performance in Vector and Plot Data

s Making Vector Rendering Fast
— Use OpenGL concepts for high-speed vector drawing

— Use automatic vector decimation and other algorithms to reduce level of detail
automatically

— Allows for rendering vector data an order of magnitude larger than many
systems

— Demo: Vector Decimation
s Performance of Plot Data

— Generate plot data asynchronously, requesting as the user zooms in, rendering
the individual plot offline, and bringing it into the display as it is available

— Demo: Plot Rendering
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Goal 2: Performance
Performance of Ul — Eclipse Jobs Enable Multiprocessing

<<Interface>>
Job

+ung \

PrintServerAction

MouselnspectAdapter

+un() +run()

+handleDoubleClick()
+handleMouseMove()
+handleMouseHover()

JMSManagerJob SubscriptionMangerJob TextureLoader Tiler
+run() +run() +run()
+getMessage() +registerResource() +requestLoad()
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Goal 3: Extendability

= Allow CAVE to be extended easily by outside users

= As much as possible, allow users to extend by writing their
own plug-ins — not by modifying framework
— Accomplished by using Eclipse Extension Points

s Example: Defining a new Data Type with a registered file
extension (e.g., “tif’) for TIFF files

— User creates a new plug-in that defines a resource, and adds a plug-in
descriptor that registers the “.tif” file extension to their resource

— No modification to core code
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CAVE Core Data Structure Concepts

s Examine a Few of CAVE's Core Data Structures

= Resources, Capabilities, and Map Descriptors
— Resources: Describe a “Layer” on the Map

— Capabilities: Interfaces implemented by Resources that provide a
capability
« Example: IColorableResource is implemented for resources that can have
its color changed

— Map Descriptors
« Contain a set of Resources and properties about the display
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CAVE Resource Structure — ADE 0.1 Raytheon
Similar in Concept to D2D Depictable

Felass rtsnur:es-/
IRenderable
sinterfacas
rsc::IVizResource

+ dispose(] ; void
+ getCoordinateReferenceSystem() : Coordinate ReferenceSystem
+ getNamell : String
+ initliGraphicsTarget) : vord
+ imApplicable(PixelExtent) : boolean
+ paintliGraphics Target, PixelExtent, double, float) : void
+ setMapDescriptor({iMapDescriptor) : void

: e tile::QuadTiledRasterRescurce

E + cresteTiledResourcalFile) : QuadTiledr asterfesource

! + disposal) : void

' + getBrightness!) : float

: + getCortrast() : float

: + getCoordinateReferances ystemnl) : CoordinateReferancas ystam

. . + getMamel) : String
geotifl::GeoTiffResource + intlIGraphicsTarget) : woid
+ isApplicablelPixelExtent) : boolean
o 0 void + paintllGraphicsTarget, PixelExtent, double, float) : void
+ '5F’°:':r_f.R o =l (Filel + QuadliledRasterResourcel File, CoverageDascriptor, flaat(], int, int)
+  Geoli I_¢E5u"'r["-je_ ’rEIIE + QuadTliledrasterResourcelFile, TledrResourceD escriptor, int, int)
v '-"E"'['?_ P P + setBrightness(float) : void
+ getCnntrdast : ?at (- i p + setContrast(float) : veoid
i giﬁ::;El[l']na_:t;m!n;renms}-stem : CoordinsteReterancesystam + setMapDescriptor]IMapDascriptor] ; void
A - . - etup(File, C [n} i Mleat]], int, int) : void

+ intllGraphicsTarget) : void L (o0 et R IET LG Tl P v
+ izAppleablel PixalExtart] : boslaan
+ part(lGraphicsTarget, PixelExtent, double, float) ; woid
+ setBrightnessifloat) : void
+ setContrastifloat) : void
+ setMapDescriptor IMapDescriptor) ; vaid
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CAVE Resource Capabilities

Raytheon

Felass capahilil:ie?/

sinterfacas
lmagingResource

getBrightness() : float
getContrast() : float
setBrightness(float) : void
setContrast(fleat) : void

++++

sirtarfacas

IupdateableRescurce

+ update(URN : void

airtarfaceas
foutlineRescurce

getOutiine Width() : int
is0uthined() : boolean
setQuthinel(booclean) : void
setOuthineWidthilint) : wveid

4+ 4+

wirterfacas wirterfacas sinterfacas sinterfacas

IfcolorableResource IPfotDataResource ITimeSeqResource fAnaly zableResource
+ getcolor() : RGB + isMesowestEnabled() : boolean + getDataTimes() : Date[] + intersection(Geometry) | Geometry
+ setColoriRGB) : voud + isMetarEnabled() : boolean + getiabell) : String + wnien(Geometry) | Geometry

+ setMesowestMode(boolean) : void + setDisplayedDate(Date) : void

+ setMetarMode(boolean) : void

- - sinterfacas
#irterfaces sirterfaces iShadeablenesource
IProjectable Resource IinspectableResource -
. " } } ; - + issShaded(! : boolean

+ isProjectable(CoordinateReferencesSystem)  boolean + inspectiCeordinatel : String + setshading(boalean) : void
+ projectiCoordinateReferencesystem) : void + interrogate(Coordinate) : Map=String, String>
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CAVE Resource Capabilities

= Many (not all) capabilities are exposed to the user through
the contextual menu of the legend automatically — if the
Resource implements the interface

[¥] Visible

= Example: GetInfo._

Activate Besource

Remove Resource

IColorableResource
Mowve Up
. Mowve Down
|0ut|meResource\:

Change Color...
[] Qutline
linspectableResource Set Line Width... [N
 , [JHover Text

SESDASeENdpsSy StaLlons . shp
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Map Descriptor

-class map-/
IRenderalle
sintarfacas
IMapDescriptor ResourceProperties
+ addiivizResource) - void - isHoverOn: boolean
+ getdmmationstep() : long - isLabeled: boolean
+ geiCRsl) : CoordinateReferenceSystem - isVisible: boolean
+ getCurrentFramel() : int - opacity: float
+ getfirstFrameDwelll) : long
+ getFrameCount() : int + getOpactyl) : float
+ geiGndGeometryl) | GeneralGridGeometry + isHoveronl) : boolean
+ getlastFrameDwelll) : long + isLabeled(] : boolean
+ getProperties(iVizResource) : ResourceFProperties + isvisiblel) : boolean
+ getResources() : List</\VizResource> + sstHoverOnlboolean) : veoid
+ pixelToWorld{doublel]) : doublel] + setlLabeled boolean) : void
+ pixelToWorld(PixelExtent) : Envelope + setOpacitylfloat) : void
+ remove(iVizResource) : void + setVisiblelboolean) : void
+ setdmimatinglboolean) : void
+ setdAmimationStepllong) : void
+ setFirstFrameDwellllong) : void
+ setFrameflint) : void
+ setHoverlLabel{Stning Coordinate) : voud . . .
+ setLastFrameDwell(long) - void The legend is a visual representation
+ showHoverLabeliboolean) : void .
+ worldTePxelldovblel]) : doukief] of the map descriptor.
+ worldToPixelidouble]] CoordinateReferencesystem) : double(]
+ worldTePixellEnvelope) : PixelCoverage
+ worldToPixel(Envelope, CoordinateReferenceSystem) : PixelCoverage

World Political

ShomesSchammack feclipsesbhasem: tations.shp

AWP.TRG.SWCTR/TOB.ADE/CAVE.06  Module 6: CAVE-Underlying Framework and Rendering 6/22/07 | Page 199



Raytheon
Exercise: Hands-On Rendering CAVE

» Practical Exercise:
— Launching CAVE From Source Baseline
— Imaging Resources in CAVE
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Launching CAVE From the Baseline

1. From inside Eclipse, locate the “com.raytheon.viz” project
2. Expand the project (click the triangle)
3. Double click on viz.product
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Raytheon
Launching CAVE From the Baseline (Cont’d

4 After the descri ption = b 4+ com raytheon viz.... CollaborationMana... P = 0| 5=
) . Overview
I d I k Product Definiti
pag e Oa S ’ C I C O n Tr:i: s:ztionede:cri::s general information about the product. ~

the “Launch the
Product” blue
hyperlink.

Specify the name that appears in the title bar of the application:
Product Name: CAWVE

Specify the product identifier:

Product ID: com.raytheon.viz product |T| | New... |

Specify the application to run when launching this product:

Application: com.raytheon.viz.ui.application

[

The product configuration is based on: @ plug-ins ) features
Testing Exporting

1. synchronize this configuration with the
product's defining plug-in.

Use the Eclipse Product export wizard to package
and export the product defined in this
configuration.

2. Test the product by launching a runtime

2 Launch the product

o Lall

To export the product to multiple platforms:

1. Install the RCP delta pack in the target
platform.

2. List all the required fragments on the
Configuration page.

Overview | Configuration | Launcher | Branding
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Imaging Resources in CAVE

Before modifying code, we will learn how to open up and
manipulate a few resources in CAVE.

Demo/Exercise: CAVE GeoTIFF Demo
1. Open CAVE
2. File->Open GeoTIFF
3. Open “test.tif”
4

. Right click on Legend and experiment with the capabilities: Brightness
(inside Imaging), Contrast (inside Imaging), and Visibility.

Brightness: |4

Contrast: |1|
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Raytheon
Objectives

s CAVE baseline orientation
= Add functionality by modifying plugin.xml
s Add a new menu item and custom resource
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Raytheon
Baseline Orientation

= 50 plug-ins in present CAVE environment
— Each with its own project in Eclipse
— Each built independently (although some plug-ins depend on others)

= Some important CAVE plug-ins:
— Core plug-in: Provides rendering and infrastructure
— User interface plug-in: Provides core user interface capability

— Drawing & collaboration CAVE plug-in: Provides drawing and
collaboration support

— Several Open Source Java projects that have been repackaged as
plug-ins (org.jibx, org.geotools, etc.)
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Important Capability Plug-in Packages

Plug-In Description
com.raytheon.viz.geotiff Support for the GeoTIFF geospatial imagery standard
com.raytheon.viz.shapefile Support for the Shapefile geospatial vector standard
com.raytheon.viz.pointdata Support for pointdata plotting
com.raytheon.viz.volumebrowser Support for the volume browser Ul
com.raytheon.viz.grid Gridded data Rendering
com.raytheon.viz.radar Radar Rendering
com.raytheon.viz.satellite Satellite Rendering
com.raytheon.viz.ui.tools* Provides map interactions
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Open Source Repackaged Plug-Ins

Raytheon

Plug-In Description
ncsa.hdf5 Provides HDF5 Capabilities
net.sf.ehcache LRU Caching support
org.apache.activemq JMS messaging support

org.apache.batik —

SVG rendering

org.apache.commons*

various Apache utilities

javax.units

Unit Conversions

javax.vecmath

Vector Math

javax.media.openg|

OpenGL Support

org.geotools

Geotools Geospatial Library

org.jivesoftware.smack

XMPP Client for Collaboration

ncsa.hdfs -

Provides HDF5 Capabilities
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Eclipse Plug-In XML

An example of plugin.xml (from core):

<extension
point="‘com.raytheon.viz.core.resource'>
<resource
class=""com.raytheon.viz.core.rsc.shp.ShapefileResource"

factoryClass=""com.raytheon.viz.core.rsc.shp.ShapefileFactoryAdapter"
name=""ShapefileResource'>
<fileType
fileExtension=""shp"
name="'Shapefile"/>
</resource>
</extension>

This extension registers the Shapefile type to the
ShapefileResource (and the .shp file extension).
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Raytheon
Eclipse Plug-In XML (cont’d)

Another example from Drawing's plugin.xmi:

<action
class=""com.raytheon.viz.drawing.WeatherSymbolTool"

icon="i1cons/thunderstorm.gif"
id=""com.raytheon.viz._drawing.WeatherSymbolTool:17"
label="Thunderstorm"

state=""false"

style=""radio"

toolbarPath="drawing/gl"

tooltip="Thunderstorm"/>

This code adds the Weather Symbol tool to the toolbar
as the Thunderstorm tool. Note the “:17” at the end.
This corresponds to the 17.svg in basemaps.
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Raytheon

Exercise: Plug-In XML

Objective: Add an entry to plug-in xml to add another symbol

1.

Modify plugin.xml by adding another <action> block (copy the
thunderstorm block).

. Point to testSymbol.svg and testSymbol.qgif instead of 17.svg and

17 .gif.

. Give it a meaningful label and tooltip.
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Exercise: Creating a Custom Imaging Raytheon
Resource

Based on some of the capabilities we've experimented with in
CAVE, we'll add a new item to the “Add Layer” menu
containing our GeoTIFF resource, with custom brightness and

contrast settings.
1. Save a bundle using the “Save Bundle” item in the file menu.

2.
3.
4.
5.

Open the bundle XML using your favorite text editor
Clear the screen

Load the modified bundle

Verify the bundle matches what you expect
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Exercise: Creating a Custom Imaging Raytheon
Resource (Cont’d)

6. Once you have a bundle that you like:

— Copy the bundle file to cave/etc/staticMenu/Demos.
— Restart CAVE. The menuitem should show up in the Add Layer
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References: Eclipse

= Eclipse RCP home page

 http://eclipse.org/rcp
 http://eclipse.org/community/rcp.html
o News://news.eclipse.org/eclipse.platform.rcp

= Books on Eclipse

« Eclipse Rich Client Platform by Jeff McAffer
« SWT: The Standard Widget Toolkit, Vol. 1 by Northover
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Additional Information

= Books
— Patterns of Enterprise Application Architecture: Fowler
— Enterprise Integration: Patterns Hohpe
— Lucene in Action: Gospodnetic
— Hibernate in Action: Bauer
— Enterprise Service Bus: Chappell {Sonic ESB slant}
— SVG for Web Designers: Jason...
— SVG Essentials: Eisenberg
— Spring in Action: Walls
— Lighter, Faster, Java by Spring inventor
— Eclipse (extending and writing plug-ins ...)
— Xdoclet in Action: Walls
— ANT — developers handbook
— Junit in Action: Massol
— Java 2D Graphics: Knudsen

AWP.TRG.SWCTRITOB.ADE/CAVE.O7  Module 7: CAVE-User Interface 6/22/07 | Page 218



Raytheon
Additional Information (cont’d)

= Links
— Mule ESB + SPRING: http://mule.codehaus.org/
— Subversion CM: http://subversion.tigris.org
— ECLIPSE IDE framework & plug-ins: http://www.eclipse.org
— ActiveMQ JMS broker: http://www.activemq.org
— PostgreSQL RDBMS: http://www.postgresql.org
— JBossCache: http://www.jboss.org/products/jbosscache
— RHINO JS scripting: http://www.mozilla.org/rhino
— MINA: http://directory.apache.org/subprojects/network/index.html
— Batik SVG tools: http://xml.apache.org/batik
— Hibernate relational to object mapping: http://www.hibernate.org

AWP.TRG.SWCTRITOB.ADE/CAVE.O7  Module 7: CAVE-User Interface 6/22/07 | Page 219



Raytheon
Additional Information (cont’d)

= \Wx-related projects
— Unidata NetCDF
— VisAD
— IDV
— OpenGIS/GeoTools
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Name E-Mail Phone Number
Frank Griffith Frank_P_Griffith@raytheon.com 402.293.2941
Chris Hammack Christopher N _Hammack@raytheon.com 402.293.2948
Greg Armendariz | Gregory Armendariz@raytheon.com 402.293.2944
Mark Fegan Mark W _Fegan@raytheon.com 402.293.2916
Bryan Rockwood | Bryan_J Rockwood@raytheon.com 402.293.2940
Scott Nicholson Scott. W_Nicholson@raytheon.com 402.293.2934
NWS POC
NWS POC
NWS POC
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Raytheon
Prerequisites/Objectives

= Prerequisites
— Familiarity with CAVE baseline (TO4 Training)
— Familiarity with Java and Eclipse
— Exploration of the CAVE source code baseline
— ADE 1.0 installed

= Objectives
— Understand the mechanisms required to extend CAVE
— Write a new plug-in to extend CAVE functionality

Estimated Time: 2 hours
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Introduction to Extending CAVE
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CAVE Extension Mechanisms

= Mechanisms for extending CAVE
— New Resource
« Provides the ability to create a new renderable layer or data type
— New Toolbar item
 Facilitates launching an action or activating a modal tool
— New Menu item
 Facilitates launching an action
— New Editor
« Provides a mechanism for creating custom interactions in the main pane
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Extension Mechanism: New Resource

= A new resource that provides
— The ability to visualize a new datatype

— The ability to draw to screen (see AcetatelLayer)
» Drawing resources
 Visualizations for interactions
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Raytheon
Resource Extension Example: WarnGen

s WarnGen

— Actually contains two of our extension types
« A new layer and
« An action that is attached to a toolbar button

— Layer provides a way to render the manipulated warning/watch on the
map:
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Extension Mechanism: Toolbar Item

s [oolbar item
— Extends AbstractTool

— Allows any sort of action to run
« Mouse interaction
» By enabling a mouse handler
« Example: PanTool
« Pop-up window
» By creating a Dialog
» Example: Collaboration Login
« Floating Palette
» By creating a Modeless dialog
» Example: WarnGen
o Custom code

— Possible to run as a modal (state-based) or non-modal
« Modal: Pan Tool . . . Non-Modal: Loop Preferences Dialog

« To run modal, toolbar item should be set as style “toggle” and extend abstract class
com.raytheon.viz.ui.tool.AbstractModalTool

AWP.TRG.SWCTRITO6.ADE/CAVE.08  Module 8: CAVE Visualization Plug-ins 6/22/07 | Page 228



Toolbar Extension Example: WarnGen

s WarnGen toolbar action = _ e _ "
— Complicated

— Actually provides multiple types of
interactions, e.g.:

« It enables a mouse handler that allows
the user to draw and manipulate
warnings on the map. The handler
interacts with the warning layer, which
actually draws the warning

o It displays a pop-up window that displays
the warning parameters.
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Extension Mechanism: Menu ltems

= Nearly identical to toolbar

— Example: Open Shapefile
« Opens a dialog box (actually a Wizard)

ion~ Add Layerr @ - E
i

Note: In existing CAVE baseline, menus are contributed through
Java Code, not through Eclipse extensions. This will change
during future TOs to allow more flexibility.
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Extension Mechanism: New Editor

= Used to display radically different kind of data
(non map-based

- Hydrograph

HG for Turin(turi4) from Sun Jan 01 00:00:00 GMT+00:00 2006 to Fri Dec 01 00:00:00 GMT+00:00 2006, ; Table

Date HG

01-)an-2006:0100 91.28129677470113
01-Feb-2006:0100 63.66186777009437
01-Mar-2006:0100 128 72014963606063
01-Apr-2006:0100 79.26028583433288
01-May-2006:0100 120 29732515675684
01-Jun-2006:0100 66.29091125982495
01-Jul-2006:0100 74 .69549777242986
01-Aug-2006:0100 161 08579618754376
01-5ep-2006:0100 177 04095245680813

(4] D)
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Exercise: Extending CAVE
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Creating a New Plug-in

In this example, we will create a plug-in that extends CAVE in
the two most common ways (a toolbar action and a
resource).

= First, we will create a simple renderable resource that
displays a rectangle on the screen over a predefined area.

= Then, we will first create an example toolbar action that adds
the new layer to the map.
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Getting Started

= Creating new project
= Setting up environment options
= Adding your plug-in to the build distribution
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Creating a New Project in Eclipse

1. From the File menu, choose New->Project.

Select a wizard

Create a Plug-in Project

2. Choose “Plug-in Project.”

%% Java Project

& Java Project from Existing Ant Buildfile

P (= General
P = cvs

I (= Eclipse Modeling Framework

[ 2= lava

3. Click “Next >.”

AWP.TRG.SWCTRITO6.ADE/CAVE.08  Module 8: CAVE Visualization Plug-ins 6/22/07 | Page 236



Raytheon
Creating a New Project in Eclipse (cont’d)

4. Set Project name to: gov.noaa.cave _training.

= New Plug-in Project
Plug-in Project s =
Project name must be specified

Project name: [ ]

Use default location

. 13 N t 9 Project Settings
5 = CI ICk eX > L] Create a Java project

Source folder: [src ] |

Output folder: [bin |

Target Platform
This plug-in is targeted to run with

@ Eclipse version: n

() an OSGi framework:

6/22/07 | Page 237
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Creating a New Project in Eclipse (cont’d)

6. Click “Finish.”
- IC I n IS " - New Plug-in Project
Plug-in Content -
Enter the data required to generate the plug-in. f p:'

Plug-in Properties

Plug-in |D: [gov.noaa.cave_training

Plug-in Mersion: [1.0.0

Flug-in Name: [Cave_training Plug-in

Flug-in Provider: [

Classpath: [

Plug-in Options

Generate an activator, a |Java class that controls the plug-in's life cycle

Activator: |gov.noaa.cave_training.Activator

This plug-in will make contributions to the Ul

Rich Client Application

Would you like to create a rich client application? ) Yes @ No
@ = Back H Einish l [ Cancel
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Setting up the Project Environment

1. From the main view in Eclipse, choose the recently created
project. Expand it, and the META-INF directory.

2. Double click on the MANIFEST.MF file. Choose the
“Dependencies” tab. The following screen appears:

3. Add

— com.raytheon.viz.core
— com.raytheon.viz.libs
_ Com_raytheon_ViZ_Ui I gement of De pendencies| |} De| pendenc y Analysis
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Adding to the Project Build

Now, add the new plug-in to the CAVE product so that is
Included in the build.

1. Inside of the com.raytheon.viz plugin, find “viz.product” and
double click on it. The following screen appears:

Overview M

Product Definition
This section describes general information abeut the product

Specify the name that appears in the title bar of the application:
Product Name: CAVE

Specify the product identifier:

ProductID:  com.raytheon.viz.product |z| ‘:New...]

Specify the application to run when launching this product:

Application com.raytheon.viz.ui.application | = |
The product configuration is based on @ plug-ins () features

Testing Exporting
1. synchronize this configuration with the Use the Eclipse Product export wizard to

£ 1 - ” product’s defining plug-in. package and export the product defined in this
L] OOS e O n I g u ratl O n 2. Test the product by launching a runtime cenfiguration.

instance of it

3 Launch the product To export the product to multiple platforms:
## Launch the product in Debug rmode 1. Install the RCP delta pack in the target -
platform

2. List all the required fragments on the _ -
Overview | Configuration | Launcher Branding
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Adding to the Project Build (cont’'d)

1. Click “Add.”

Configuration =

Plug-ins and
List all the plug-ins and fragments that constitute the product:

4= com.ibm.icu — | Add...

<= com.raytheon.hydro
Add Working Set...
. e <= com.raytheon viz
<= com.raytheon viz.core | ||Add Required Plug-ins

g OV N Oaa . Cave_t ra i N i N g <= com raytheon viz drawing

= com.raytheon.viz libs

- 4+ com.raytheon.viz ui
plug-in.

<= com.raytheon.viz.warngen

Remowve All

New Plug-in...
<= org.apache.lucene

MNew Fragment. ..
= org.eclipse.ant.core g

<= org.eclipse.core commands

<= org.eclipse.core contenttype v

Configuration File

An Eclipse product can be configured by setting properties in a config.ini file. These properties are
read by the runtime upon startup.

@ Generate a default config.ini file
() Use an existing config.ini file

File: jcom.raytheon.viz Plugin/config.ini

[T

Owerview | Configuration | Launcher | Branding
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Creating a New Resource

1. Create a new class:
— (gov.noaa.cave_training.MyResource.

— From inside the gov.noaa.cave training project, expand the “src”
grouping and select the gov.noaa.cave_training package.

— Right click on the package and choose New->Class.
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Creating a New Resource (cont’d)

1. Fill out the class template as shown in this example.

= New Java Class Bl
Java Class
Create a new Java class.
L] L] L]
2. Click Finish.
Source folder: [gov.noaa.cave_trainingfsrc
Package: [gov.noaa.cave_training l

[] Enclosing type:

Name: [MyResource l

Modifiers: @i”_c)l default
[] abstract [] final

Superclass: [java.lang.Object ]

Interfaces:

‘L' com raytheon viz core rsc |VizResource

Which method stubs would you like to
[] public static void main(String[] args)
[] Constructors from superclass

Inherited abstract methods

Do you want to add comments as configured in the properties of the current project?

Generate comments

\2) Einish ] [ Cancel
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Creating a New Resource (cont’d)

= Use Eclipse as an aid in filling out the method headers:

— We only need to implement a few select methods:
« getName (determines the name on the legend):

public String getName() {
return "My Resource'';

}

« isApplicable (hint that determines if rsc should be drawn):

public boolean 1sApplicable(PixelExtent extent) {
return true;
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Creating a New Resource (cont’d)

« paint(): (using methods in the IGraphicsTarget passed in as an argument to
the paint method, draw to the screen):

public void paint(IGraphicsTarget target, PixelExtent extent,
double zoomLevel, float alpha) throws VizException {
target.drawLine(O0, 0O, 1000, 1000, new RGB(255,0,0), 1.0F);

}

— In this example our resource simply draws a line from screen
coordinate (0,0) to screen coordinate (1000, 1000) using the color red,

with a 1 point line width.

— In real resources, the IMapDescriptor is used to translate map/resource
coordinates into screen coordinates.
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Creating a New Resource (cont’d)

= \We've now created a resource, but this type will not be
utilized until an action is created to instantiate it.
— There is no hook for CAVE to ever create our resource.
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Add Toolbar Item Code

1. Create another new class:

= New Java Class

x|

Java Class

Create a new Java class.

Source folder: [gov.noaa.cave_trainingfsrc

Package: [gov.noaa.cave_training ]

[] Enclosing type:

Name: QEIyToobarAction)

Modifiers: @ public ) default

[] abstract [] final

Superclass [com.raytheon.\.riz.ui.tools.AbstractTool ] [?Mw/g l
Interfaces: Add..

Which method stubs would you like to
[] public static void main(String[] args)

[] Constructors from superclass

Inherited abstract method

@ [ Finish H Cancel
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Add Toolbar Item Code (cont’d)

2. Fill out the method runTool:

protected void runTool() {

try {
MyResource myResource = new MyResource();

AbstractEditor editor = ((AbstractEditor) VizApp.getCurrentEditor());
editor.getDescriptor() .add(myResource);
editor.refresh();

} catch (WrongProjectionException e) {
e.printStackTrace();

}

Note: This code instantiates our resource, adds it to the list of map
resources, and refreshes the screen.
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Adding a Toolbar Action

We have our action class, but it will never be called unless
Eclipse is made aware of it.

= We will notify Eclipse to expose our Action in the form of a
toolbar item

s We do this by adding XML to our plugin.xml in our plug-in
1. Double click on MANIFEST.MF in our project.

2. Choose the Extensions tab.
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Adding a Toolbar Action (cont’d)

3. Create a new extension that extends
“org.eclipse.ui.editorActions” by clicking on Add.

4. It should activate against the editor
“‘com.raytheon.viz.ui.map.GLMapEditor.” (The code we
wrote was designed to interact with it.)
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Adding a Toolbar Action (cont’d)

5. Add the action by right @5
clicking on the editorAction - o) e o
and choosing New->action. B

6. Fill in: name, class. e

7. Set toolbarPath to “ —
“tools/g3.” (Note: This is a s e
grouping placehglder. Tools .l | =
specifies the main toolbar, o | S
93 SpeCifieS the third Overview  Dependenc ies | Runti ime | Extens ions | Extension Po ints | Bu ild | MANIFEST. \MF| build properties | 1

grouping (from left to right).
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Run Our Example

1. From the viz base plugin, find viz.product.
2. Choose “Launch the product” from the Overview tab.

We should now have an action on the toolbar that
we can click.
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Raytheon
Run Our Example (cont’'d)

= Our toolbar —
button Reset Clear Projection~ Add Layer~ @ -- @

I | [ Default Perspective|
 Map x =

s Action when
button is clicked

T~

89.99,87.83
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Wrap-Up
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Summary

= Covered the basics on how to create a simple resource and
action to extend CAVE

= Learned that adding menu items is extremely similar to
adding a toolbar

= Extending new Editors for certain types of data is possible;
nevertheless, developers are encouraged to use the built-in
editors as much as possible
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Resources

= On the ADE 1.0 DVD

— Current code available for examination in the CAVE baseline
— JavaDoc documentation available
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Raytheon
Prerequisites/Objectives

= Prerequisites

— Root access. Only necessary if installing to a directory other than the
user’'s home directory

— VMWare Player installed on target machine. Only necessary if the
VMWare image will be used, instead of installing EDEX.
= Objectives

— Install the EDEX Services and CAVE Application to a Supported
Platform

Estimated Time: 1 hour
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Raytheon
EDEX/Cave Installation

s CAVE application and EDEX services installed using two
separate installers

— Each installer can install all files to the user's home directory.
Installation can occur in any directory if root access is available to the
installer.

— EDEX can be run as a VMWare image. This image is a set of files and
is available in the distribution. This option is available for use on
Windows; CAVE can interact with a running VMWare instance.
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Raytheon
EDEX Installation (Linux)

s EDEX installer available for use on RHEL 4.2

— On the start screen, select next to proceed

IzPack - Installation of AWIPS EDEX Server,

Welcome to the installation of AWIPS EDEX Server @VERSIOMN@!
This software is developed by

- Raytheon AWIFS <awips.omaha@raytheon.com =

The homepage is at: http: [ /www. raytheon.com)

(Made with 1zPack - http:{/izpack.org/)

Mext Quit
|
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EDEX Installation (Linux)

— Select Next on the information screen

[zPack - Installation of AWIPS EDEX Server E]@@

Please read the following information:
This is a test of the |zPack Installer creator.

This will install a copy of the AWIFS EDEX Demo
software in a selected directory.

Gtartup both in the start menu and on the
desktop, are created (Windows only.

Prior 1o running the installer, you should
delete existing AWIFS EDEX Demao installation
and close unneeded windows and applications.

WWIPS EDEX Version: @VERSION®@
Installer createc: @DATE®

(Made with 1zPack - http:{/izpack.org/)

Previous | Mext Quit ‘
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Raytheon
EDEX Installation (Linux)

— Accept the license agreement and select Next

[zPack - Installation of AWIPS EDEX Server E]@E]

Please read the following license agreement carafully:
COPYRIGHT O 1999-200&, RAYTHEON COMPANY
Wl L RIGHTS RESERVED, An Unpublished Worl

.5, COYERMMENT UMLIMITED RICGHTS NOTICE

If the end user is the L5, Government or any agency thereof, this source
code is provided to the U5, Government with Unlimited Rights.

Jse or disclosure of data contained in this source code file is subject to
the Unlimited Rights restriction in the Master Rights File (rights.txt).

.5 EXPORT CONTROLLED TECHMICAL DATA
Jse or disclosure of data contained in this source code file is subject to
the export restrictions set forth in the Master Rights File (rights.txt).

® | accept the terms of this license agreement.

| do not accept the terms of this license agresment.

Previous | Mext | Quit

{Made with 1zPack - http://izpack.org/)
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EDEX Installation (Linux)

— Enter the installation path (or browse to it) and select Next

[zPack - Installation of AWIPS EDEX Server E]@@

Select the installation path:

[fhome/labuser/install | Browse...

(Made with 1zPack - http://izpack.org/)

Previous | Mext Quit ‘

AWP.TRG.SWCTRITO6.ADE/CAVE-09.00  ADE-CAVE Module 9: Installation/Deployment 6/22/07 | Page 263



Raytheon
EDEX Installation (Linux)

— Select which components to install for the ADE
— Only the EDEX Server is required. Select Next to continue

. e R T A -

Select the packs wou want to install:

MNote: greyed out packs are required.
[¥ EDEX Server 267 .67 MB
[¥ DK 1.6.0ul 185 .67 MB
[+ PostgreSQL Server B6.88 ME
[¥ Eclipse 3.2 132.25 MB
¥ Ant170 37.24 MB
[ EDEX Source Code 4 KB
[ EDEX |avaDoc 4 KB
Description

EDEX Server runtime environment

Total space Required: F09.7 MB
Ayailable space: 120.34 GE

Previous | Mext Quit ‘

{Made with 1zPack - http://izpack.org/)
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EDEX Installation (Linux)

— Set the address of the PostgreSQL install, the port number to listen on,
the path to store the PostgreSQL tablespaces and user/group
information for the non-privileged user

IzPack - Installation of AWIPS EDEX Server,

Database Configuration

Adldress of the PostgreSQL database. If installing FostgreSQL
locally, localhast is required.

Address: [localhost

Fort of the PostgreSQL catabase. If running multiple instances
of PostGreSQL on the same box, use a unique port.

Address: 5432

Location to store the database table information.

Path: [/home/labuser/install/data |

Username to run the FostgreSQL server as.

FostgreSQL username: |Iabuser |

Group to run the PostgreSQL server as.

FostgreSQL group: |Iabuser |

{Made with 1zPack - http://izpack.org/)

Previous | [Wext Quit ‘
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EDEX Installation (Linux)

Raytheon

— Enter the directory to store the HDFS5 data and select Next

[zPack - Installation of AWIPS EDEX Server E]@@

Data Storage Locations

Data storage locations:

Location to store the directory containing HDFS files.

Path: [fhome/labuser/install/edex/opt/data/hdfs |

(Made with 1zPack - http://izpack.org/)

Previous | Mext Quit ‘
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EDEX Installation (Linux)

— Select the shortcuts to install and select Next

IzPack - Installation of AWIPS EDEX Server E]@E]

[#] Setup Shortcuts

[v] Create shortcuts in the XDG-Menu
[ ] Create additional shortcuts on the deskiop

Select a Program GCroup for the Shortcuts:

IzForge create shortcut for:
Raytheon

i®) current user

[Raytheon/AWIPS Cefault

(Made with IzPack - http:/fizpack.orgl)

Previous | Mext Quit ‘
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EDEX Installation (Linux)

= Installation will begin, and its progress will be displayed
— When complete, select the Next button

IzPack - Installation of AWIPS EDEX Server,

Pack installation progress:
fhome/flakbuser/finstall/jdik1.6.0_01/jdk1.6.0_01/...

Owerall installation progress:
| 2/5 |

{Made with 1zPack - http://izpack.org/)

Previous
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EDEX Installation (Linux)

Raytheon

= PostgreSQL installation will begin
— When complete, select the Next button

IzPack - Installation of AWIPS EDEX Server

Processing

Creating Database

MOTICE: type "box2d" Is not wet defined
DETAIL: Creating a shell type definition.
MOTICE. argument tyipe box3d is only a shell
MOTICE: type "chip" is not ywet defined
DETAIL: Creating a shell type definition.
MOTICE: argument type chip is only a shell
MOTICE: type "box2d" is not wet defined
DETAIL: Creating a shell type definition.
MOTICE: argument type box2d is only a shell

MOTICE: tahle "spatial_grids" does not exist, skipping

MOTICE: tahle "radar_spatial" does not exist, skipping

MOTICE: table "spatial_okbs_stations" does not exist, skipping

MOTICE: CREATE TAELE / PRIMARY KEY will create implicit index "spatial_ref_
MOTICE. CREATE TABLE / PRIMARY KEY will create implicit index "geometry_c

MOTICE: CREATE TAEBLE / FRIMARY KEY will create implicit index "spatial_agrid

MOTICE: CREATE TAELE will create implicit sequence "radar_spatial_gid_seq" -
MOTICE: CREATE TAELE / PRIMARY KEY will create implicit index "radar_spati| -

MOTICE: CREATE TABLE will create implicit sequence "spatial_obs_stations_gig
MOTICE: CREATE TAELE / PRIMARY KEY will create implicit index "spatial_obs] |

[»

1

[»

(Made with IzPack - http://izpack.org/)
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EDEX Installation (Linux)

= Installation is complete
— Select Done to exit the installer

[zPack - Installation of AWIPS EDEX Server E]@E]

Installation has completed succassfully:
An uninstaller program has been created in:
fhomejflabuserfinstall/Uninstaller

{Made with 1zPack - http://izpack.org/)
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EDEX Installation (VMWare Player)

« EDEX VMWare image requires use of VMWare Player (1.0.3)
— Locate the VMWare image on the distribution
— Once located, start the VMWare player and open the file

Open Virtual Machine

(2] (o] rome fosres)

Paces l_] Mame *  Modified
Iﬁ Search B cave 03/05/2007 |
raot EDEX_Server_1.0.vmx

& Desktop
s File Systemn

o Floppy Drive
© data_store

D awlpscm
Corpyrage it PR 00 W WA b LB el ] P Send iy oo o raionp i 15 Frtmed 1

ol BT, o RERCE, AT, T T PO T AT R, ARG el ] aw|p5 archive
i S bty gty .

=P u

Virtual Machines (* vmx) 2 |

| ¥ Cancel | [ Qpen J
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EDEX Installation (VMWare Player)

= VMWare Player will run the image

s EDEX Server will be available for u
application

«% Applications Places System %@Qg@

se from the CAVE

PostgresQL

Fle Edit View Terminal Tabs Help
Starting PostgresgL: []

Elle Edit Wiew Jerminal Tabs He
me: 1181326716495 description:

messageRateTime{ count;
erageTime: 1855.8 averageTimeE
averagePerSecondExMinMax: 0.0 u
me: 1181326716495 description:
¥

pendingMessageCount{ c
ampleTime: 1181326715448 descri

messageRateTime{ count:|
erageTime: 1055.0 averageTimek:
averagePerSecondExMinMax: 0.0
me: 1181326716495 description:

ActiveMq
Fle Edit View Terminal Tabs Help

ACTIVEMQ HOME: /home/user/awips/edex/activemg
ACTIVEMQ_BASE: /home/user/awips/edex/activemg

Loading message broker from: xbean:file:../conf/activemq.xml

INFO BrokerService - ActiveMQ 4.1.1 JIMS Message Broker (localh
ost) is starting

INFO BrokerService - For help or more information please see:
http://incubator.apache.org/activemq/

INFO ManagementContext - JMX consoles can connect to service:jmx:r
mi:///indi/rmi://localhost:1899/jmxrmi

INFO TransportServerThreadSupport - Listening for connections at: tcp://local
host.localdomain:36885?wireFormat.maxInactivityDuration=8

INFO TransportConnecter - Connector discovery Started

INFO TransportServerThreadSupport - Listening for connections at: tcp://local
host.localdomain:61616?wireFormat.maxInactivityDuration=0

INFO TransportConnector - Connector static Started

INFO TransportServerThreadSupport - Listening for connections at: stomp://loc
alhost.localdomain:61613

INFO TransportConnector - Connector stomp Started

INFO BrokerService - ActiveMQ JMS Message Broker (localhost, I

D:localhost.localdomain-52293-1181326614562-0:0) started

Fle Edit View Jerminal Tabs Help

Mule ESB and
MuleSource, Inc.

Server started: Friday, June 8, 2007 6:17:52
JDK: 1.6.8 01 (mixed mode, sharing)

0S: Linux (2.6.18-8.1.4.el5, 1386)

Host: localhost.localdomain (127.8.0.1)

Agents Running:
Rmi Registry: rmi://localhost:1099

MX4] Http adaptor: http://localhest:9999

Integration Platform version 1.4.0

For more information go to http://mule.mulesource.org

Server ID: 8bal20a3-15ec-1ldc-a43a-7beec7def608

JMX Agent: service:jmx:rmi:///jndi/rmi://localhest:1099/server

Mule Admin: accepting connections on tcp://localhost:60504
Wrapper Manager: Mule PID #3420, Wrapper PID #3418

PM GMT

]

INFO 20087-06-08 18:17:56,033 [Awips
ution.

INFO 2007-06-08 18:17:57,865 [Awips
INFO 2007-06-08 18:18:35,287 [Awips
A

INFO 20087-06-08 18:18:35,694 [Awips

.Edex.Service.PurgeSrv.2] com.raytheon.edex.db.PurgeRoutine: Begin purge routine:

.Edex.Service.PurgeSrv.2] com.raytheon.edex.db.PurgeRoutine: Purge Routine Complete.
.Edex.Service.ProductSrv.2] com.raytheon.edex.services.ProductSrv: executing action script: N/

.Edex.Service.ProductSrv.2] com.raytheon.edex.uengine.MicroEngineTaskManager: creating MicroEn|v|

Normal Exec
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CAVE Installation

s CAVE installer available for use on RHEL 4.2 and
Windows XP

— On the start screen, select Next to proceed

IzPack - Installation of AWIPS CAVE

Welcome to the installation of AWIPS CAVE @YERSION@
This software is developed by

- Raytheon AWIPS <awips.omaha@raytheon.com >
The homepage is at: hitp: / f'www.rayvtheon.com/

(Made with lzPack - http://izpack.org/)

ext Quit
|

AWP.TRG.SWCTRITO6.ADE/CAVE-09.00  ADE-CAVE Module 9: Installation/Deployment 6/22/07 | Page 273



Raytheon
CAVE Installation

— Select Next on the information screen

IzPack - Installation of AWIPS CAVE (=[]}

Flease read the following information:
This is a test of the 1zPack. Installer creator.

This will install a copy of the AWIPS CAVE Demo
software in a selected directony.

Gtartup both in the start menu and on the
desktop, are created (Windows only).

Prior to running the installer, you should
delete existing AWIPS CAVE Demao installation
and close unneeded windows and applications.

WWIPS CAVE Version: @VERSION@
Installer created: @DATE®

(Made with IzPack - http:/fizpack.orgl)

Previous | Mext Quit ‘
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— Accept the license agreement and select Next

IzPack - Installation of AWIPS CAVE (=l ][=]

Please read the following license agreement carafully:
COPYRIGHT O 1999-200&, RAYTHEON COMPANY
Wl L RIGHTS RESERVED, An Unpublished Worl

.5, COYERMMENT UMLIMITED RICGHTS NOTICE

If the end user is the L5, Government or any agency thereof, this source
code is provided to the U5, Government with Unlimited Rights.

Jse or disclosure of data contained in this source code file is subject to
the Unlimited Rights restriction in the Master Rights File (rights.txt).

.5 EXPORT CONTROLLED TECHMICAL DATA
Jse or disclosure of data contained in this source code file is subject to
the export restrictions set forth in the Master Rights File (rights.txt).

® | accept the terms of this license agreement.

| do not accept the terms of this license agresment.

Previous | Mext | Quit

{Made with 1zPack - http://izpack.org/)
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— Enter the installation path (or browse to it) and select Next

1zPack - Installation of AWIPS CAVE BEE

Select the installation path:

[fhome/labuser/cavel | Browse...

{Made with 1zPack - http://izpack.org/)

Previous | Mext Quit ‘
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= CAVE is a required component
— Select Next to continue

IzPack - Installation of AWIPS CAVE (=[]}

Select the packs you want to install:
Iote: greyed out packs are required.

[¥ CAVE 267 67 MB

Description
Total space Required: 267.67 MEB
Awailable space: 119.44 CB

(Made with IzPack - http:/fizpack.orgl)
Previous | Mext Quit ‘

AWP.TRG.SWCTRITO6.ADE/CAVE-09.00  ADE-CAVE Module 9: Installation/Deployment 6/22/07 | Page 277



Raytheon
CAVE Installation

— Specify the address of the EDEX server and the location of the HDF5
files

— Select Next to continue

IzPack - Installation of AWIPS CAVE (=[]}

CAVE Configuration

Agldress of the EDEX server.

Address: [localhost |

Location of the HDFS repositony.

Location: [fhome/labuser/hdfs] |

(Made with IzPack - http:/fizpack.orgl)

Previous | Mext Quit ‘
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= Installation is complete
— Select Done to exit the installer

1zPack - Installation of AWIPS CAVE [=](=][x]

Installation has completed successfully.

(Made with 1zPack - http://izpack.org/)
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Prerequisites/Objectives

= Prerequisites
— Familiarity with CAVE baseline (TO5 Briefing)
— Familiarity with Java and Eclipse
— Exploration of the CAVE source code baseline
— ADE 1.0 installed

= Objectives
— Describe the changes in menu architecture in TO6
— Provide an example of creating a new menu in CAVE

Estimated Time: 1 hour
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Introduction to CAVE Menus
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CAVE Menus

= Previous versions of CAVE defined menus in Java using
Eclipse 3.2

— Not flexible enough, not dynamic enough

= Eclipse 3.3: Far more flexible and dynamic menu capability

— Although currently in a beta state, the benefits of 3.3 architecture are
dramatic. Therefore, we chose to develop TO6 baseline against a pre-
release version of 3.3

— New approach has flexible ways of defining and placing menus,
dynamically decorating menus, and controlling visibility aspects

— ADE 1.0 version of CAVE built on the Eclipse 3.3m7 release
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CAVE Menus

= In CAVE, we primarily leverage the existing Eclipse 3.3 menu
capability
— Powerful capability; not many extensions needed

= Example of menu extension:

<extension
point="org.eclipse.ui.menus'>
<menuContribution
locationURI="menu:file?after=afterNewGroup'>
<command

commandld=""com.raytheon.viz.shapefile.shapefilelmport"
label="Import Shapefile..."
style=""push">
</command>
</menuContribution>
</extension>

AWP.TRG.SWCTR/TO6.ADE/CAVE-10.00  ADE-CAVE Module 10: CAVE Menu Creation 6/22/07 | Page 284



Raytheon
CAVE Menus

= Important points

— dataURI. Provides capability for more precise placement of menus.
Optional parameters “before” and “after” allow menu placement relative
to other menus, menu items, and arbitrary group markers.

— Commands. Menu items tied to commands rather than concrete code,
which allows for reuse of menu items in different contexts. Also
decouples execution logic from menu presentation.

— Command Parameters. Optional parameters to commands allow
menu items to pass unique parameters to the command handler logic.
Allows a single menu handler to service multiple menu items with
different results.
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CAVE Menus

= [n addition to menus, a developer must define “commands”
and “handlers”
— Commands. Abstract concept of an action (no implementation)
— Handlers. Implementation of an action

» Example:

<extension
point="org.eclipse.ui.commands">
<command
1d=""‘com.raytheon.viz.shapefile.shapefilelmport"
name=""Shapefile Import'>
</command>
</extension>

<extension
point=""org.eclipse.ui.handlers'>
<handler
class=""com.raytheon.viz.shapefile.action.ShapefilelmportAction™
commandld=""com.raytheon.viz.shapefile.shapefilelmport">
</handler>
</extension>
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CAVE Menus

= Handler interface example:

public class ShapefilelmportAction extends AbstractHandler {

@Override
public Object execute(ExecutionEvent arg0) throws ExecutionException {
ShapefileWizard wizard = new ShapefileWizard();
WizardDialog dialog = new WizardDialog(VizApp.getCurrentEditor()
.getSite().getShell (), wizard);
dialog.create();
dialog.open();
return null;
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Exercise: Creating a New Menu ltem
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Creating a New Menu Item

= In this example, we define a new CAVE plug-in that defines a

menu in the new structure. We will:
— First: Create an action class that defines a specific action
— Second: Create the command and handler XML to tie into the action

— Third: Create the menu itself in XML
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= Create plugin “gov.noaa.menu_example”

Plug-in Project

New Plug-in Project

Create a new plug-in project

Project name: ‘gmf noaa.menu_example| ‘

Use default location

Location |fhome-‘clwaw1wack"w~x-\kspace

jov.noaa. menu_example | | Browse ‘

Project Settings
Create a Java project

Source folder. ‘src ‘

s Click “Next”

Qutput folder: ‘bm ‘

Target Platform
This plug-in is targeted to run with.

® Eclipse version

(O an OSGi framawork

@ < Back Next > H Einish |

Cancel

Plug-in Content
Enter the data required to genarate the plug-in

Plug-in Properties

Plug-in |0 ‘gw noaa menu_example

Plug-in Version ‘ 1.0.0

\
\
Plug-in Name: ‘Menuiexamp\e Plug-in ‘
\
\

« Click “Finish’ =

Plug-in Options

Generate an activator, a Java class that controls the: plug-in's life cycle

Activator |guv neaa.menu_example Activator ‘

This plug-in will make contributions to the Ul

Rich Client Application
Would you like to create a rich client application? O Yes @ Ng

< Back Next > H Einish H Cancal
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Getting Started

= [0 allow the new plug-in to
pa rtICI pate I n th e pI u g_l n [J] RadarResource java 2] environmentxmi 2] deploy.xml ﬁ]viz.ﬁmdur:l DT =08

4 Configuration @

environment, add the newly

List all the plug-ins and fragments that constitute the product

created plug-in to the o comomic

<= com.raytheon.edex

viz.product o comypamon

= com.raytheon.viz

Add...

Add Working Set...

Add Required Plug-ins

=J= com.raytheon.vizalerts

<= com.raytheon.viz.core

Remaove All

“raytheon.viz.core gl New Plug-in..

= In com.raytheon.viz, open * e comgr

viz.product, and choos & comomen o

=J= com.raytheon.vizgedotiff

Configuration Tab po—

e e st i il Total: 106
[] Include optional depandencies when computing required plug-ins

Configuration File
An Eclipse product can be configured by setting properties in a config.ini file. These properties are read by the

. CI iCk “Ad d . m ” runtime upon startup.

@ Generate a default config.ini file

() Use an existing config.ini file

File: |/com.raytheon viz/config.ini

Cwerview | Configuration | Launching | Splash | Branding

= Add the newly created plug-in, and
save the configuration
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Creating the Action Class

New Java Class

» Create DemoActionHandler |

Create a new Java class. @

Source folder: gov.noaa.menu_example/sre

Browse...
gov.noaa.menu_sxample Browse...

[] Enclosing type:

Name: DemoActionHandler
Medifiers: @) puti Crdefault O private O protected

I:l abstract [ final [ static

org eclipse.core.commands.AbstactHandler

Which method stubs would you like to create?

- G e n e rate CO m m e ntS [] public static void main(String[] args)

[] Constructors from superclass
\ Inherited abstract methods

Bo you want to add commen canfigured in the properties of the current project?
‘Generate comments )

Superclass:

» Extend AbstractHandler =~ [uwe="

a Finish

s
v

Einish H) Cancel
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Creating the Action Class

public class DemoActionHandler extends AbstractHandler {

/* (non-Javadoc)

* (@see
org.eclipse.core.commands.AbstractHandler#execute(org.eclipse.core.comma

nds.ExecutionEvent)

*/

@Override

public Object execute(ExecutionEvent arg0) throws ExecutionException {

Shell shell = Display.getCurrent().getActiveShell();

MessageDialog.openinformation(shell, "Hello™, "This was triggered by

+ arg0.toString());
return null;

}
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Building the Command XML

U S | N g th e E Cl | p se p I u g - | N Elvizprauct | [1) Shapefieimporacto | ki gov noa menu_exampl 53 29 f‘_ﬁ

% Extensions @
L] L]
I I I a I l Ife St ed Ito r - All Extensions B E Extension Element Details
L]
Ceefine extensions for this plug-in in the following section. Set the properties of "command”. Required fields are
denated by "

type filter text

id*: gov.noaa.menu_example.command 1

name*:

oI clipse-t-cemmand
> T
B Do Event {command)

Tategory

s Create org.eclipse.ui. —
-

command

helpContextid

s Create “Do Event’

Cverview Dependencies | Runtime | Exiensions | Extension Points | Build | MANIFEST.MF | build properties | plugin.xml

Builds the XML:

<extension
point="org.eclipse.ui.commands">
<command
1d=""gov.noaa.menu_example.commandl"
name=""Do Event'>
</command>
</extension>
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Creating the Handler XML
= Create

{4} *gov.ncaa. menu_examp

[J] DemoActionHandler ja 31 =8
. . % Extensions @
O rg . eCI I pse . u I . h a n d I e rS All Extensions L= Extension Element Details
Define extensions for this plug-in in the following section. Set the properties of "handler”. Required fields are
dencted by "*".
type filter text

lgov.nocaa.menu_example.command 1

\:wo I = : T — e.e
x Set commandld to match S
command created

previously

class:

s Point class to
DemoActionHandler class

K

[

Cverview Dependencies | Runtime | Extensions | Extension Points | Build MANIFEST.MF | plugin.xml| build.properties

Builds the XML:

<extension

point="org.eclipse.ui_handlers'>
<handler

class=""gov.noaa.menu_example.DemoActionHandler"
commandld=""gov.noaa.menu_example.commandl'>
</handler>

</extension>
AWP.TRG.SWCTR/TO6.ADE/CAVE-10.00
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Creating the Handler XML

s Create org_ecl i pse.u l.menus D oemorcrreriors (ARSI © o oo "z

% Extensions

All Extensions 2 E Extension Element Details

Define extensions for this plug-in in the following section The selected element has no properties to set

. . type filter text commandq’,_ gov.noaa.menu_example.command 1

= Create menuContribution: o] 2
L] I <= omg eclipse.ui.commands

= 4= org.eclipse.ui.handlers m

menu:org.eclipse.ui.main.menu?after=File o Srovse
\\ve disabledicon:

B Hello woric {commzna)

Hello World

helpContextid:

style: IZI

label:

s Create command
_ Set Label “Hello World” //

— Match commandld to previously
created command

K A [+]

Overview  Dependencies | Runtime | Extensions | Extension Points | Build MANIFESTMF | plugin.xml | build properties

Builds the XML:

<extension point="org.eclipse.ui.menus'>
<menuContribution
locationURI="menu:org.eclipse.ui._main.menu?after=file">
<command commandld=""gov.noaa.menu_example.commandl"
label="Hello World">
</command>
</menuContribution>
</extension>
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Wrap-Up
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Summary

= Eclipse 3.3 provides support for menu placement and
dynamic menus that is far superior to previous Eclipse
Incarnations

= Best reference is the (forthcoming!) Eclipse 3.3
documentation
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Resources

= On the ADE 1.0 DVD

— Current code available for examination in the CAVE baseline
— JavaDoc documentation available
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Prerequisites/Objectives

Raytheon

= Prerequisites
— Familiarity with CAVE baseline
— Familiarity with Java and Eclipse
— Exploration of the CAVE source code baseline
— ADE 1.0 installed

= Objectives
— Introduce the localization concepts in ADE 1.0
— Describe the new localization process

Estimated Time: 1 hour
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General Localization Approach

= Localization procedure should occur at startup

— CAVE localization is simple: Go into preferences, choose a new
localization, and restart CAVE
— EDEX localization is simple: Choose a configuration during the
installation process
« [Note: In the future, a technique to change server localization after installation
may be provided (likely of very limited value)]

= Requires a different approach to data:

— Less subsetting required because CAVE can work with much larger
datasets

« Example: No longer necessary to create a unique localized version of a
state’s shapefile

— Every site should work from the master set of data when possible.
Subsetting, if required, should occur on the first data access (in the
regular processing procedure)
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Localization Overview

= Three major localization components in ADE 1.0

— Localization service (present on the EDEX server)

« Stores localization preferences for CAVE
— CAVE Localization Preferences

« Contains all of the localization preferences for the workstation
— EDEX Localization Preferences

« Stores primarily site-specific configuration options

« Mostly related to system configuration, so “relocalizing” — although useful
from a testing perspective — is likely to be of limited use in a deployment
sense
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Localization Overview

Base:
<configuration>

<textureCardPreference>128</textureCardPreference>
<textureMemoryPreference>384</textureMemoryPreference>
<framesPerSecondPreference>25</framesPerSecondPreference>
<tileBoundaries>false</tileBoundaries>
<connectionMethod>jms</connectionMethod>
<JmsServerAddress>tcp://localhost:61616</jmsServerAddress>

<dataDirectory>/awips/opt/data/hdf5</dataDirectory> - ~
<fontMagnification>1.0</fontMagnification> Base
</configuration> L )
Site: s N
<configuration> Site
<si1teName>KOAX</siteName> ~ -
<siteFul IName>0Omaha</siteFul IName> - 2
<siteType>WFO</siteType> User
<dataDirectory>/oax-awips/opt/data/hdf5</dataDirectory> ~ g
</configuration>
User:
<configuration>
<fontMagnification>1.25</fontMagnification>
</configuration>
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CAVE Localization Preferences

= Eclipse already has a built-in concept of preferences.

So why change?

— Default Eclipse preferences have no concept of base, site, and user
localization — just a single level

— There is no concept of preference synchronization — changing an option
on one workstation doesn't will not change it on other workstations

— Finally . . . We are continuing to use Eclipse preferences; we are just
extending their existing capabilities

« Instead of using the Eclipse preference store, preferences are now stored in
an easily accessible XML format
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Localization in CAVE

= Basic Concept
— Your currently logged-in Linux (or Windows) username determines your
user context
« However, this could become a manual selection process if necessary

— The site choice could be predefined for an installation, but easily
changed in Preferences

i R 3 13T 2 S W
type Localization
Connectivity Specify localization settings (requires a restart)
Install/Update Username: chammack
[
Performance
i Localization Server. | hitp://localhost:9581/services|
Rendering
| Restore Defaults | | Apply |
| CK | | Cancel |
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Localization in CAVE

= At start-up, CAVE will contact the localization service

= Some potential synchronization items
— Preferences
« Example: Site name, local grid windows
— Menus
o Example: Site-specific data menus
— Data
« Example: Colormaps, parameter mappings, etc.
— Future
« Custom datatype plug-ins (custom code!)
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Localization in EDEX

= Because localization primarily occurs at the workstation (to
facilitate the possibility of servicing multiple locales with a
single server configuration), EDEX localization is primarily
system configuration-based

= Configuration files are split into two parts
— Base: Contains the stock configuration values
— Site: Contains any values that the site chooses to override for its locale

Note: Site files may be empty, indicating that the default system configuration
should be used.
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Localization in EDEX

vy nouvs
~ [ opt
P (5 activemq
P f oo
I (5% code marking
b % db
P (5% degrib
P & eclipse
~ [ eshb
P & bin
~ [ conf
V7 [ res
= [ base
[ attributeNames xml 1518 5
[} envionmentxml 1518 5/1&
7 [ site
[} attributeNames xml 1518 5
[ envionmentxml 1518 5/1€
[ analysis-bames.xml 1075 2/2
EE. cache-clusterxml 1075 2/24/(
[ cache-localxml 1075 2/24/07

Note that same filename appears
in “base” and “site” contexts

N/
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Summary

» Localization provided through two simple, unified interfaces
— Configuration for the server
— Localization for the client, with server synchronization capability
= Localization provides a multi-tiered configuration
— Base, Site for Server
— Base, Site, and User for Client
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Resources

= On the ADE 1.0 DVD

— Current code available for examination in the CAVE base-line
— JavaDoc documentation available
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