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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

a 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
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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 made 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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Course Objectives (cont’d)

Raytheon

Module 12: TO8 ADE 1.0 Developer Updates

= Describe revised Ingest Data Flow

» Describe revised Data Access Layer implementation
» Describe revised Database definition pattern

= Review modifications to the Plug-in creation utility

= Review Installer modifications for TO8
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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 from 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

s SOA: Somewhat of a rebellion against the unnecessary
complexity of J2EE for some domains

= Decision to take the next step by decoupling 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

s 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 Raytheon
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

AWP.TRG.SWCTR/TO6.ADE/CAVE-01.01
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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: Raytheon
Integrated Open Source Projects Concept

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-01.01 ADE/CAVE Module 1: Architecture
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SOA Framework Concept

Extensible Architecture — Minimal Coupling

Raytheon

Features

/Core Base of Services
e MicroEngine
e Plug-In Framework
e Extensible XML model
e Core SOA Services
\_

Extend to a Specific Domain

e Plug-in specific libraries 1

+Ingest Data +Request

+Index Data
+Adapt
+Subscribe

+Store Data
+Auto Build
+Collaborate

e Plug-in data types, transforms
)

<Technical Reference Architecture>

SOA System Services (EDEX)

Satellite Feed 4.5Mps

+domain libraries

+mapping libraries

Local Data

Service Interface To Data

o Clean separation between data and

visualization
e Canonical XML data model
e Scriptable Interface

<Visualization Framework>
CAVE

2D/3D GIS

Raster Render
Vector Render

Drawing

Collaboration
XY Render

AWP.TRG.SWCTR/TO6.ADE/CAVE-01.01

Auto Animate

Localization

ADE/CAVE Module 1: Architecture
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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

m 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 adds only limited
value for transient weather data; the complexity not considered worth it
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Architecture Features — Geospatial -
Spatial-Enabled PostgreSQL and GeoTools with JTS | Features

= Geospatial 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, wosooon [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(2047; geometr
L YN spatial_grids P R L Y
7 1J.5. Area; used in [/31 — A, 153 PROICS["Polar Stereographil 0103000000010
gid icao wmoipdav Inama | ermbens |=*=*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 | aiH 91520 o vt § o o] vt 4 it v o g q 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 b 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 End Point Raytheon
Enables Gaming Style Data Interactions Features

o= %mipse RCP 3.2 —Plug In Extendable J

Reset Clear Projection - AddLayer - J @ -:- @ Plug In fOf Warn Generatlon Added
e QOB OK D BOLNDAALASRENON QE V|

[ &lerts Perspective | [ Default Perspective T05 Rad al' Renderlng USGS

i " Dynamic raster tiling

GPU Shader Language Rendering

Layers, Map Projection, Zoom

New Quad tiling of large raster
Sets leverages HDF5 chunking

Active Raster Data |

| Interrogation

Dynamic map reprojection using
GeoTools Transforms& GPU Warping
—

n

|

All Tilts Keyboard Controls J

. =
1 _ |

- II
|| 40,36, -95.62 | J

)
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Architecture Features: Languages, Raytheon
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

s 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
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Conceptual Architecture: Raytheon

Logical Layered Viewpoint Features

Client/Presentation T - B /\
Services : X B

mission W
Servi | Producis_
- >
B
@ UtilitySrv

6ata Access Layer I

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

HDF5 API [ Hibernate

\ /} New in TOG]
Platform aner !\J | PostgreSQL | Localization

HDF5 Store
Metadata Spatial
Store Index Index
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AWIPS Il ADE High-Level System Services

SOA Services Running in an ESB Container

Raytheon

Features

WAN Visible

ADE 1.0

Updated T06

TAF Plug In

METAR Plug In

Radar Plug In

Satellite Plug In

Radar Plug In

GRIB Plug In

Persist
IndexSrv
PurgeSrv
FileSystem Meta-Datathdex Exec Adapter

JMX Remote
Service Management
Client

RDBMS via JDBC

Spatial Data Base

Manage Subscription

JNI Adapter

HDF5 persistence

AWP.TRG.SWCTR/TO6.ADE/CAVE-01.01

ADE/CAVE Module 1: Architecture

Collaboration

Services Independent of End Points

CAVE
Visualization

Client
Data Rendering
CAVE Bundles
Data Interrogation
CAVE Procedures
Wx Drawing

Wx Warning

Radar All Tilts
Hydro Visualization
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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
oES
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ADE Implemented Design Patterns Raytheon
Patterns Enable AWIPS “ilities” 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 Standardizes the request / response interface to SOA services

Interface

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
Environment (CAVE) whole
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Software CM/Build/Deploy Pattern Raytheon
Design Pattern patins

= 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
3 buid

} _Ip—'m;;rt“lzie Jar Files for Compiling
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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Geospatial Pattern llavslht_elon

Basic GIS Ingest, Indexing, Output, and Analysis Pattern

= Geospatial 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 yarying{204 7} geometry

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

LI.S. Area; usedin 1151

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 5 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— pe et PRCICS["Polar Stereogre 0103000000010
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Geospatial Pattern Raytheon
Coordinate Reference System (CRS) paiein

= 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

UNIT["deqgree”, B.817453292519943295], “H

AXIS["Lon", EAST], “H

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

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

{gridiize gridxX=""2800800" gqrid¥=""108088"/7> o

{gridEnvelope from a bundle.xml file in CAVE
minX=""-180.8"
maxx=""188.8"
min¥="-9@.8"
maxy=""96.8"/>

{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

Metadata 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

» Metadata 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 Mode

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

< A !

e

Data Flow

Internal Object Model

SEST=

Request Formats
+ Canonical XML

Decoded
Persistence
Repository

* Flat Files

« HDF5
+RDBMS

Ingested

Persistence
Repository

* Flat Files
* HDF5

Metadata

Index
+ RDBMS

[ Metadata Model ]

Raw Storage Model Decoded Storage Model
« Transmission Formats « RDBMS Schema * RDBMS Schema
* HDF5 model « HDF5 model

+ Static data model
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AWIPS Canonical XML —

Raytheon

Data

Top Level Structure (End Point Independent) Model

+id
+time

+function [execute,
subscribe,

validate]

+action script
+response
T

+action script

tresponse
+...

Well-formed XML that can be
parsed by DOM, SAX, common-
digester, ...: dynamically extendable

AWP.TRG.SWCTR/TO6.ADE/CAVE-01.01 ADE/CAVE Module 1: Architecture

XML document that is the
Payload Message of the
ESB endpoint[file, JMS, 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
SRS (] ) HIBERNATE fenfp-

Hibernate Enables Metadata Performance and Adaptability

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

Model

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
awipe.satellite Follows Base Model

o key 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 / Mule ESB
s sgbtaSwrce 4 SPRING Dependency
| er.natePFOPS — Injection Container
* sessionFactory SPRING’s
* DAOs Hibernate

<<Java>>
Datal ayer

+saveMetadata()
+findMetadata()

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

AWP.TRG.SWCTR/TO6.ADE/CAVE-01.01

Support

\k

[SessionFactory]

N

Connection

mappingJarLocations Pooling

C3P0 JDBC

Enables Thread Safe
Access

d

7

<<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

+ +

ADE/CAVE Module 1: Architecture
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SOA Plug-In Defines a Metadata Table Set --  Raytheon
Each Plug-In Also Defines an HDF5 Set s

RDBM Metadata HDF5 Repository

I1C i <<table>>

[namel] Plug In <<table>> PluginVersion i
namel - E@ data
|| Data URI Creates HDF5 Recrd Structure

a B0 16
<<table>> w0 1
Namel 1...n --D 12
#1114
#7115
-0 16
-0 17
-1 18
F- 19
=]z
#-1 20
F-1 21
w22
#- 23
H0 03
-0 4
]85
=] 6
=07
. =+
| =00

o O O

[nameN] Plug In
nameN

A

<<table>>
NameN 1...n

Dynamic Metadata
Schema Follows Rules

Flexible Data Model Is Plug-In Extendable to New Data Types
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Plug-In Creates New Metadata in RDBMS  Haviheon
Uses PostgreSQL Table Inheritance and Rules

Plug-In <<Java>> Auto generates Metadata
TableDDLGenerator Schema at Plug-In Load
* db.xml I +setTableDefinition() Time
+generateDDL()
+createPartitionTables()
+createRules()
+getPurgeDDL ()
<<table>> <<table>>
PluginVersion satellite Insert Rule
Name T Chooses_Sub Ta_ble
N As Function of Time
tableName -datatype
Version ikl
hibClass
Circular Series of Sub

<<table>>
satellite 1 ... N

Sub
Tables

AWP.TRG.SWCTRITOB.ADE/CAVE-0LO1  ADE/CAVE Module 1: Architecture 6/22/07 | Page 42

Tables Enables a Self-
Maintaining Schema




Metadata Demo —
Using CAVE’'s Volume Browser

Raytheon

Data
Model

Dynamically populates Select Boxes through Catalog Queries J

nnnnn egion Type

Imager 11 micron IR
West CONLIS Imager 12 micran i
Imager 3.9 micron IR

Imager 6.76.5 micron IR ("

Canonical XML Message
Query Metadata for Catalog

Satelite - GOES West CONUS Imager Yisible satellite
Satellite - GOES East COMUS Imager Visible satelite

2007-03-23 00:00:13.0 j

Product Type: [Image  ~|  Colormap: [cool |

Eiotkarn Contaur: IU‘U Top Contaur: |3‘U Intarval: | 1.0

AWP.TRG.SWCTR/TO6.ADE/CAVE-01.01 ADE/CAVE Module 1: Architecture

SOA Service
ProductSrv

uEngine

<<Java>>
Datal ayer

Hibernate

<<table>>
satellite

A

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

Data

Key for System Adaptability to New Data Types Model

= DataURI: 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 without
changing any base code

s ADE implemented a design for automatic generation of
DataURIs
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Metadata Model Drives DataURI Raytheon
Auto-Generated DataURI Couples HDF5 to Metadata | g

Auto-generates DataURI

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

SatelliteWriter.java IngestSrv
<columnbefimtions <<Java>>

<name>area_subtype=/nama> Plugin

<calumnType=warchar</columnTypex

zconstraintTypexnone</constraint Types +getDataURI()

<<Java>>
SatelliteWriter

sprecision=32</precisions
<scalex0</scales

| {d,ataUEI};r.L:g{fdataURI} | Example Data URI
::,-’c:rf\Jmn efinition= Erom a LOG Eile

+getMatchURI()

(ONOX®

datallRI =

XML Metadata
Definition File
Tag Specifies If
Element is Part of
Data URI

<<table>>
satellite

ellite.hs
@ Catallie
¢ '@ Images

¢ @ GOES

¢ W@ Easl_COMNUS

¢ @ OOES_EAST

¢ ‘@l Imager_11_micran_{IR}
23 200 0500

Plug-In Enables Adapting To New Data Types

AWP.TRG.SWCTRITOS.ADE/CAVE-01.01  ADE/CAVE Module 1: Architecture 6/22/07 | Page 45



Data Persistence Using HDF5

HDF5 Files In Time-Ordered Bins Like Metadata

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.hd
7 @ Satellite
o @ Images

= 18
- 17
=1 18
&1 19
e
e
D 21
R
R
=] 3
0 4
-] 5
=06
B0 7
D g

D a

AWP.TRG.SWCTR/TO6.ADE/CAVE-01.01

Plug-In 1

¢ @ GOES
¢ @ East_COMUS
¢ @ GOES_EAST

o @ Imager_11_micran_{IF)
o= 2 2007-03-15_05:0014.0
o= 20 2007-03-16_05:30:14.0

o= ) Imager_12_micron_{IF

o= C ) Imager_3.9_micran_{IF

¢ @ Imager_Visible
o @ 2007-03-15_05:0014.0

8 Data
o i@ Data-interpolated
iz
1
izl

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

o (C) West_COMUS

(&] arib hs
@
P @o

ADE/CAVE Module 1: Architecture

Plug-In 2

¢ @ 8
o a2

¢ @ 2007-03-15_05:00:00.0
¢ @ Convective_precipitation-3_haour
o @ surface
o @ surface
@3
B Data
o= () Geopatential_height
o= ) Large_scale_precipitation-3_hour
o~ [2) Mean_sea_level_pressure_MAPS
o= ) Potential_temperature
o= () Precipitation_rate
o= () Pressure
o~ [2) Pressure_vertical_velocity
o= ) Relative_humidity
o~ L) Temperature
o= [2) Total_precipitation-3_hour
o= 23 u_wind
o= ) v_wind

5] radar.hs
¢ @ KAER
i RE
T @ns
o @ 2007-03-14_04:58:37.0
B Data
o= ) 2007-03-14_05:08:14.0
o= 2007-03-14_08:17:52.0
o= 2 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= C) 2007-03-15_05:40:49.0
o= [CJ 2007-03-15_0546:33.0
o= [0 2007-03-18_08:52:18.0
o= ) 2007-03-14_05:58:02.0
o= 2 kAR
o= 2 kAl

Plug-In 3

o ) KAMA
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ADE Data Persistence Using HDF5 T
: : Data
Application Code Interfaces Through API i
Plug-In Code <<interface>> <<interface>>
. . IDataStore IDataRecord
Using HDF5 apli , ,
+addDataRecord() +get|setDimension()
" +store() +get|setName()
e — tretrieve() +get|setSizes()
SatelliteWriter +getDataObject()
+write(record) TS
{ datastore - StorageProperties
(HDF5DataStore)
DataStoreFactory} <<Java>> <<abstract>>
HDF5DataStore AbstractDataRecord
taddDataRecard(} +get|setDimension()
+stor.e() +get|setName()
e +re_tr|eve() _ | +get|setSizes()
DataStoreFactory -erteH(I;) F(groou P, record) INCOA +getDataObject()
-createGroup ihdf5.'ar
+getDataStore(file) -un|lockFile() 17;
<<Java>> <<Java>> <<Java>> <Java>>
ShortDataRecord IntegerDataRecord FloatDataRecord ByteDataRecord
+get|setShortRecord() +get|setintegerRecord() +get|setFloatRecord() +get|setByteRecord()

AWP.TRG.SWCTRITOS.ADE/CAVE-01.01  ADE/CAVE Module 1: Architecture 6/22/07 | Page 47



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-01.01

Results = »

datalLayer.findMetaData
(plugin,

fields|[],

operands|],

values|[],

sort, count)
createMetaDataMap()

/

ADE/CAVE Module 1: Architecture

FHDES Repositony,

[B] =atellite.hs
¢ g Satalie
¢ & 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

Drops Metadata Tables & HDF5 Bins Periodically i

Raytheon

PurgeSrv

Metadata RDBMS <<Java>>

PurgeRoutine

+deleteData()
- +deleteMetaData()

<<table>>
name

-product_type
-datatype

* k *

<<table>>
name_1 ... N

Sub
Tables

AWP.TRG.SWCTR/TO6.ADE/CAVE-01.01 ADE/CAVE Module 1: Architecture

SPRING QUARTZ TIMER
Activated Service
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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

Raytheon

Service

Ingest at a Clustered End Point o

Platform/Infrastructure
Resources Layer

lawips/opt/data/sbn/...
/lawips/opt/data/processing

File End Point

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

sjuiodpu3

AWP.TRG.SWCTR/TO6.ADE/CAVE-01.01

ﬁ\lative Services Layer

ADE/CAVE Module 1: Architecture

Queue Clustering \
=

JMS Broker
MS=Icp/...
vm://*IndexVMQueue

vm://persistVMQueue

SOA ESB Services

StagingSrv

IngestSrv === PersistSrv &= IndexSrv

AN

/ PIatform/Infrastructure Services Layer

> DatalLayer

+saveData(record)
+saveMetadata(record)

v
\ Data Access Objects /

Platform/Infrastructure Resourges Layer

Metadata Index

Plug-in(plug-inType)
+ .getSeparator()

Persistence

Repository HDF5
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Product Request Flow I

Service

Cave Requests Data for Display as a GIS Layer Flow

/ Client/Presentation Layer

= 5 %

\ Native Services Layer

SEDRA

a(vice Scaling

ProductSrv

Platfqn/Infrastructure Services Layer

-

Input Message

_ uEngine Pattern
[r— Canonical XML o

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
Ingest Flow Triggering Notification i

IngestSrv PersistSrv IndexSrv NotifySrv AutoBIldSrv JMS Topic
J— store

SBN product
GOES East IR >

DataNotify J_

- (=

runAction L
actionResponse

=]

checkSubscriptio

File Edit Help
Reset Projecton - AddLlayer ~
K < > 3D @ |Pan ‘oom  Line Drawing 10ol Rect
& Map 2 — =8

- s o s
PR STEN e

SubscriptionResource
World Political
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Subscription Flow — Raytheon
CAVE Requests a Subscription o

<message’
<header?>
{property name="id" wvalue="subscriptiontest" />
{property name="time" value="28860912162636" />
{property name="function” value="execute,subscribe" />
<fheader>
<hody>
<action name="Sample Image Retrieval”
<termQuery}| :
<{query name="datatype" value="|
<query name="locationkey"” valu| K < > 31 & [&
<query name=""paraneter" value=|| &wp = - o
<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) (rev. 1)

February 14, 2008

AWP.TRG.SWCTR/TO6.ADE/CAVE(2.01

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-02.01  ADE/CAVE Module 2: Installation, Build, and Regression Test (Multiplatform)
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Raytheon
ADE Delivery: One DVD Posted to Site

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

=] cave
_[ lib Documentation
oy _| — + Software Test Plan

* Requirements Traceability Matrix
* UENgine scripts

=] programDo
#-{_] testDocuments

] edex ADE Install Proced

2 g nstall Procedure

=] javadocs o [

. #-{__] docs * Windows

#-_] license

il resources Server Side Install (EDEX)
-] ant « Execution environment
-] eclipse » Self-extracting deployment
@-CJ java * Regression test data

» Source as Eclipse project

Dependencies
* ANT

+ JAVA + JAI

* Eclipse IDE

AWP.TRG.SWCTR/TO6.ADE/CAVE-02.01  ADE/CAVE Module 2: Installation, Build, and Regression Test (Multiplatform) 6/22/07 | Page 59



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

AWIPS Test Driver Interface - Mozilla Firefox

Fle Edit View History Bookmarks Tools Help

@-»- /% | i http:iocalhost:8080/uEngineWebfindex.html Bl=g & L

Select a Data Type

[>]

Click here for the original uEngineWwel Ime riace

= Performs a catalog
query
ocalhost
Satellite Data /
: SATELLITE Test Driver vi ; oot
Location: | [ Supernational ] lew Javascrip
Messages

Parameter: || Imager Visible |

Time: |[2008-01-21 22:00:15.0 =

Colomap: | Grid/gridded data B >
t y.
Reproject Image: | r /
- 7
Format: || PNG Format  =| /’

« Editing the request

Image Count: |1 =]

Timeout: | |1 Minute |

Jython Script:

AR

Ingest Regression

Test Data
o Performs th_e copy to
: - - _,,\ESB endpoint
Request Product | ‘Refresh Catalog) —

Purge Catalog

® Request’Response Message
@ Archived Data

i<l

Don'e
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Raytheon
ESB / Container Log File for Ingest

FTFH__EEEE:TE:ET_TE'3#'22 »215 [SBH-Radar-Tngest.3T noaa.SBHradarIngestSru: RadarIngestSru receiv
ed a message with: ..%\..Adatavsbniradar\KMDB_SDUSS=== 6102717051en: 318487H

INFO 2886-12-21 18:34:22.515 [5BH-Radar-Ingest.3] noaa.SBHFao=— i
ez ..\..\dataxsbni\radar\KHMOB_SDUSS4_MOREUX_200618271705 in 0.85" Mo
INFO 26886-12-21 18:34:47,258 [ProductSru. u] services.ProductSru: Received Product Reges
t, len: 352°H

<message>

<header>

<property name="id" value="Catalog" />
<property name="time" value=""208861221103447" />
<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

Example Stepping Through “ProductSrv”

Raytheon

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

uncomment This Iine To debug remotely, The application will walt For the externdl debug

wrapper.java.additional .3=-Xdebug
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

File Edit Source Refactor Mawigate Search Project Run Window Help

(Rmitts |&® |3 -0-%- =5 | [ 5] -

Right click to set [+ ot x N T IEY:

f Step controls

B--E_' awips [Remate Java Application] [#- @ this= Productsry (id
Eé@ Java HotSpob(TM) Client YM[localhost: 5005] @ output= null
p® Thread [FileConnectar.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 [vmQueusorg.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 [vmQueus.org.mule.impl.endpoint. MuleEndpoint # 1bS7fd1 .receiver. 1] {Runr
p® Thread [AutoBldSry, 1] {Running)
@ Thread [vmQueue org.mule.impl.endpoint. MuleEndpaint# 11 2050.receiver. 1] (Rur
p® Thread [Persist. 1] {Running)
@ Thread [FleConnector,org.mule.impl, endpoint, MulsEndpoint #57dc21 receiver, 1] (R
@ Thread [SBN-Radar-Ingest. 1] (Running)
p@ Thread [vmQueue.org.mule.impl.endpaint MuleEndpaint #73f623. receiver 1] (Ruiwlﬂ

4 | » K|

|»

breakpoint at beginning
of +process() method

View data as it changes

Chiject output = null;

ArrayList<S3tring> response = mnew ArrayList<Strings>():
String result = null; // result of subscription attempt
String wmessage = null;

String action = null:

Document documwent = null;

=
[J] SBNsatIngestSrv.java ) ProductSry.java £2 = O 5= outine 22 laz Wwext™=ad
guveLL lue . |0 -4 com.raytheon.edex.services =
protected Chiject Frucess(] ‘ import declarations
throws EdexException { = =] GJ ProductSey 906 12)3/06 8:30 PM garmendariz

Document header = null: -
4| »

-~ & myLaunch ; Launcher
-5 datalRI : LRI
F NOAA_PLUGIN : String =
- 7 TERMQUERY_TAG : String
- fF QUERY _TAG : String
- 7 DATATYPE_KEY : String
- 2 LOCATION_KEY : String

- 7 PARAMETER_KEY : String =
L 8F mmmmmem e e o
< | LI_I

& Comsole 53 . Tasks

xugl"sa'\::'mﬁ

SYMN

|

¥

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.

' Tecti - Change directory to build directory in your
+-1 Mmetadata 3 H 1
E-C2 awips project area using a command terminal.
=+ build
..... _| depla
- dist
B iy ant clean removes “dist” directory
D_Iéslf;';p;:'es ant build performs a smart build
..... ™1 docs ant jibx creates the JiBX bindings
-] edex ant deploy deploys build artifacts to run environment
L Installer ant UEngineWeb regression test web site
a1 opt

farwe : ..|n|

Start server processes and test.

AWP.TRG.SWCTR/TO6.ADE/CAVE-02.01  ADE/CAVE Module 2: Installation, Build, and Regression Test (Multiplatform) 6/22/07 | Page 65



Raytheon

Customer Success Is Our Mission

Advanced Weather
Interactive Processing

System Il (AWIPS I1)

AWIPS Development Environment (ADE)

and the
Common AWIPS Visualization

Environment
(CAVE)

Module 3: MicroEngine Scripting (rev. 2)

February 14, 2008

AWP.TRG.SWCTR/TO6.ADE/CAVE(3.02

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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uEngine Task Execution Pattern Raytheon
Breaks Up Execution Into Small, Reusable Tasks

= UENgine Vision
— Create an execution framework for generating custom products on
demand
— Customer systems can request products by script requests over a
network
— Script performs small general units of work that get chained together
to produce a customer product
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uEngine Task Execution Pattern Raytheon
Original Concept — XML-Based Declarative Scripts

Inout <action name="ServiceGriblmageDecode">
P <termQuery>
hainDataType [ - <query name=“grid_type”
query value=“22" />
termQuery > </termQuery>
Task | XML child |
as i
‘ elements degrib > <degrib/>
L\ 1 1 | <gribMap colorMap=“GribRGB” />
Output i
_ P gribMap > colorMap <colorlimage colorMap=““GribRGB” />
ChainDataType -
~_ <imageOut format=*“png” />
colorimage | = colorMap
| [ 1 | <fileOut/>
<<abstract>> _ L
I, imageOut | = format <worldFilelnfo/>
+addRules(Digester) | l <makeServiceResponse />
+init(ChainDataType) fileOut > </action>
+ChainDataType execute() [ - -
worldFilelnfo >
1
makeServiceResponse >
L

Adding a new ukngine Task
1. Extend Task
2. Implement addRules()
3. Implement abstract methods
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uEngine Task Execution Pattern Raytheon

Original Concept — XML-Based Declarative Scripts

» UENgine scripts seen as a series of blocks e
needed to build a visualization product termQuery > query
— Scripts were seen as following a simple I-P-O — -
. degrib
(input, process, output) flow of control o
— All tasks processed the same set of data gribMap ™ colorMap
= Most of the “grunt” work performed within I_|I_|"_| —
colorimage |_— colorMa
the tasks -
— Looping and conditional processing was built imageOut = format
into the individual tasks == -
. . . fileOut
— Passing mfprmatlon between tasks became -
very complicated worldFilelnfo >
= Result: Scripts were fairly easy to write; — S
A . makeServiceResponse
tasks were extremely difficult to write .
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uEngine Task Execution Pattern Raytheon
Data Transformation Into Decision Aids: Scripting

<action heame="GribImagebecode™:>

LEeEmOLer Y
<guUery name="paramecer type™ valus="THP™ />
<guery name=~firat fixed valus® valus=*ZH* [
<guery hame=“forecast time" valus="3" /[

<) Termiuery>

<degrib [>

<machScripe>
<input neame="3TDINY wvalue="defaulc® (>
<param hame="NULL" wvalus="9999" (>
! [
iMpOET com.raycheon.edey . uengine. ucil. jychon as ucilicies
utils = yrilicies.JHathi()
def trans(z):
if 2 == NULL: return red
=]1if £ < pl: recurh red

elif z <« p2: recurn yellow

elif z < p3: EeCurh green

elif z < pd4: return yellow

elae: return red
red = 2.0

yellow = 1.0

green = 0.0

HIN = utils.emin(STDIN)
HAX = utils.eamax (STDIN)
rong = HAX = HIN

p= (1.0 * eng) [ 10
pl = HIN + p

pi = pl + p

p3 = p2 + 6 " p

péd = p3 +p

m‘:rn‘ - H"rmh'l for 1 3n “iTI‘.lTH1 I
11=

</mathScript>

<gribMap colorHap="ScopLight®™ />
<color Image colorHap="StopLighc™ />
<imagefut formac="png™ f>

<filefuc />
<wor ldFileInfo />

<makeReaponse recurnMechod="uei™/ >
<faction>
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uUEngine Task Execution Pattern
Original Concept: XML-Based Declarative Scripts

Raytheon

2
= More complicated products require Model Data{} Observations
more complicated data and logic hRe V-Wind SpatialQuery
ﬂOWS TermQuery TermQuery TermQuery (1,3:'
— The diagram shows the data flow Fileln Fileln e
used to create a wind speed product &VN MathScript @
— Separate data flows for model and MapData

observation data combine to form a
single visualization product

= This requires the ability to
— support multiple data queries (1)
— selectively process the data (2)
— process multiple return values from
a query (3)
m These considerations drove the
need for a better scripting engine.
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uEngine Task Execution Pattern Raytheon
Scripting Engine Alternatives: Jython

= Jython
— Pure Java implementation of Python

— Current implementation Version 2.2b2 — release date: May 10, 2007
« Note that Python is currently at release 2.5.1, released April 18, 2007

« Python 2.2.3 was released on May 30, 2003, so Jython is essentially 4 years
behind Python

« Development of Jython support products also lags behind Python
— Numerous books on Python/Jython programming available
— Jython integrates well with Java
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uEngine Task Execution Pattern Raytheon
Scripting Engine Alternatives: JavaScript

= JavaScript/Rhino

— JavaScript: A Java-like scripting language originally developed for Web
browsers (Netscape 2)

— Rhino: an Open Source implementation of JavaScript written in Java
« Does not require Web browser for execution

— Numerous books on JavaScript programming available
— Rhino integrates reasonably well with Java

= Java Scripting API

— Java SE 6 includes the JSR 223=based Java Scripting API
« Defines a consistent interface for embedding script engines in Java apps

« The only “out of the box” scripting support in Java SE 6 is for a Rhino-based
JavaScript engine

= Rhino-based JavaScript: The scripting language of choice
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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 — 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 83) 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 can
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
Architecture: Potential Issues

= Loosely typed
— Like most “scripting” languages, JavaScript is loosely typed
— Cannot distinguish between the various numeric types

— Solution: Rather than primitives, pass Java objects between Java and
JavaScript

= No primitive arrays
— JavaScript arrays are objects

— Processing a Java array in JavaScript corrupts the object

— JavaScript able to process java.util.List and java.util.Map based
structures

— Solution: Rather than arrays, pass java.util.List and java.util.Map
based structures between Java and JavaScript
Note: Starting with Java SE 5, Java automatically converts
between primitives and objects as needed.
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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. ScriptTask#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
Programming Example

= Create an Engine Task that writes  [7- ... soveserics coompie -
a message to the system log file Fametion _OTeswee () {

var logger = new SystemLog ()
— Logger will support 3 levels;

L

“warning,” “info,” and “debug”

— Logger will have a single method for
logging a message

logger.log("info", "This is a test!");

INFO  2007-06-14 21:15:29,170 [Awip=s.Edex.3ervice.Product3rv.2]
com.raytheon.edex. services. Product3rv: executing action script: J3 Redquest

INFO  2007-06-14 21:15:29,342 [Awips.Edex.3ervice.Product3rv.2]
com.raytheon.edex. uengine . MicroEngineTaskManager: creating MicroEngineTaskManager instance
INFO  2007-06-14 21:15:30,014 [Awips.Edex.3ervice.Product3rv.2]
com.raytheon.edex. uengine . tasks.process.3yvstenLog: Performing initial guery. ..

INFO  2007-06-14 21:15:30,451 [Awip=s.Edex.3ervice.Product3rv.2]
com.raytheon.edex. uengine . tasks.process.3vstenlLoy: Preparing response. ..

INFO  2007-06-14 21:15:30,467 [Awips.Edex.Service.ProductSevw. 2]
com.raytheon.edex. services. Product3rv: Request completed in: 1.313=s

Use Eclipse to demo the
class creation.

AWP.TRG.SWCTRITO6.ADE/CAVE-03.02  ADE-CAVE Module 3: MicroEngine Scripting 6/22/07 | Page 80



Raytheon
Programming Example: Java Code

package com.raytheon.edex.uengine.tasks. process;
import com.rayvtheon.edex.usengine.tasks. 3criptTask;
public class SystemLog extends ZScriptTask |

private String level = "info";
private String message = "";
Foverride
public Object execute () |
if i(level.equal=szIgnoreCase ("error™i1) |
logger.error (messadge) ;
v else if (level.equalsIgnoreCase ("info™)) |
logger.info imessage) ;
I else |
logger. debug (mes=sage) ;
h
return null;
h
public woid log(2tring level, String message) |
this.level = level;
this.mes=zage = message;
exaecute (] ;

Use Eclipse to demo the class
creation — comments omitted.
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JavaScript Scripting

Raytheon

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: Raytheon
Sample GriB to 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: Raytheon
Sample Query For 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

JavaScript Scripting: Object Oriented

» JavaScript supports user-defined
objects

— An object is a container for attributes,

which can be values, functions, or
objects

— This allows creation of class objects
similar to those in OO languages

« Internally, the class instance is referenced

/% the clasz constructor *F
function HelloWorld()
thi=s.message = "";

b

J® plass wethods ¥/

function _execute(]
war logger = new Svstewlodg () :
logger . log ("info™,this.message)
f* empky response *F

wvar response = new MakeResponseMNull ("Hello Torld.'™,
new Termluery [(Tokbs™) ) :

return response.execute [):
i

function setMessage (text) |

via the this keyword

this.message = text;
= Syntax used for class object /
definition/creation is shown at right e e e s Ul
HEllDHDrld.prDtDt?pE.SEEHESS&QE_= _setlMes=sage;

m The class constructor is a function that
is used to create the object

— Use the this keyword to assign instance
attributes
= The prototype object is used to create
class attributes
— All instances share the class attributes

— Class methods are assigned to the

s, { rototype object

/% script to use the class */
war runher = new HellalWarld():
runner.setMessage ("Hello World™) :
runhner.execute () :

AWP.TRG.SWCTRITO6.ADE/CAVE-03.02  ADE-CAVE Module 3: MicroEngine Scripting 6/22/07 | Page 85



Raytheon
JavaScript Scripting: Object Oriented (cont’d)

= Class definitions may be contained | /s stees comesmuceer =
in a separate .js file ) R

A% zlass methods *F

— ADE 1.0 includes Sample JavaScript function _execute() {

e esw . . wvar logger = new 3Systemlogl) !
definition files which are used by the S ey casponae wf el

var response = new MakeResponseMNull("Hello World.'™,

Micro Engine Test Web pages L e
. return response.execute (] ;
— IN ADE 1.0, JavaScript class :

definitions are located in ~/opt/esbljs f“Ei'i;fﬁegiiéiefsi‘i’ié?m’ {
= The client application uses an /0 e et an o © e o
“include” statement to cause the e et ot e g vy T
WENgine script runner to load the
class file.

f* The client submits this script %7
include ("HelloWorld. j=™) ;

wvar runner = new HelloWorld() -
runner.setMessage ("Hello World™) :
runner.execute ) ;

This approach allows for the creation of
utility scripts with a simplified user interface.
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JavaScript Scripting: Raytheon
Three-Tiered Approach

» Object approach outlined on previous
slides allows for a three-level approach to

uEngine development UEngine Tasks
— MEnNgine tasks are created to perform a TT
specific function such as querying the data
store or performing math functions on sets UENgine Script
of data T
— a JEngine is created to perform a general T
task such as retrieving satellite imagery. User Script
script is written as a JavaScript class with e —
setter methods for key script parameters. O N A e

— A user writes a short script to utilize the JS s fi‘ff&“ﬁ.'.l“.‘?ﬂf.?:i‘i‘."@; l

class. The actual code for creating the script
may be hidden behind a GUI interface. i

= The AWIPS Test Driver Web page uses = ﬁ

this approach!
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Raytheon
Programming Example

gribRejyuest ()

s Convert the sample GRIB —

{

Image script (slide 82) into a e L N

gquery.setCount (3) ;
- . ddp " 'd" "T "n ;
JavaScript class and create the Cacry. acdberamcvar (viov ines . TShoD3-5 Sek]
wvar jueryResults = guery.execute();
11 b} . t
user Scrlp " for (i=0; i < queryResults.size(): i++)
{

war responses = new Array(l:
. . VAP currentiuery = queryResults.getii) s
In S_ wvar fileIn — ncw FilcIniplugin, currcntiucry) :
var gribMap = new GribMap(plugin, "GrihIGE",
fileIn.execute(), currentQuery):

.
- var imagelata = gribMap.execute ()
[ ] PrOVIde_ war colorNap = new ColorMapImage ("GribRSE", imsgeData,
gribMas. getGridGeometey (1)
war format = "png”:

—_— a Setter for the number Of images war image(ut = new Imagedut (colorMap.execute(), format,

gribMap.getsridGeonstry (] ):

war filefut = new FileOut (imageCut.execate(), format);
var makeResponse = new MakeResponseUri(fileOut.execute() nul’

— a setter for the query parameters trontimery. gerbaralRil), forms);
responses[i] = wakeResponse.exXecute()

H

— a setter for the color map
— a setter for the image type

Use Eclipse to demo the file
creation — comments omitted.
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Raytheon
Programming Example: The JavaScript

fanction GribEecquest() |
thiz.plugin = "grib";
thiz.format = "png™;

hiz.col = "GribRGE";
Ehi: o zieg;mfpnew Tz;mQuery ({tais.plugin) ConStru Ctor

¥

functoon _execuce(] |
war gqueryBResults = thiz.juery.execute (]!
WAr resSponsSes = new Array ()’
for i=0; i < gueryResults.sizel()!: i+-)

i

war currertQuery = quervBResults.getii)

War geom = Ccurrentouery.ge-srid() .gecsridSeom()
Execute MethOd wvar filelr = new FilelIn(this.plugin, currentQuery):

rar gribMsp = new GrikbMap (chis. plugin, thi=_.colormap,
fileln.execute () ,geom) ;
war imagelata = gribMap.execute():
wvar colorlMap = new ColorMajsImage (this.colormap, imageDacza,
gribMsp.getGridGeonetey (1)

wal  dmsgeCul — oew ImogeCus (ocolocMap.eseculbe (), Lhis. Dosooal,
gribMap.getGridGeonetryi) )
rar f£ilefut = new FileSut |(imagedut  execute (), thi=.format):

war makeResponse = new MakeResponselUri(fileCut.executeir, null,
currentuery., getlacalRI() ,
this.format):
responses[i] = makeResponse.execute ()]
i
return respcnses;
*
fanct-on _addFaraweter (nam=,value) |
thiz.guery. sddParaweter (oame . value) ;
) Sett
finction _Setiount(count) | e erS
This.quUery.SeTCOuUnt (Counc) ;

b

function _setColorMap (wap)
this.colormsp = mwap;

¥

fancton _setImageType(typz) |

, this.formar = type; Map MethOdS to

GribRequest.prototype.execute = eXecute;
GribRecuest.prototype.addParameter = _addPsrameter: Ob' t P t t
GribRegquest.prototype.setCount = _setCount; IeC ro O vpe
GribRequest.prototype.getCilordap = sSetColorlap:
GribRegquest.prototype.setInageType = setInageType?

User Script WRL LWL — Lew G ilbBFeguesl ()f

ranner . addParsmeter ("parawid®, "Temperature™):
ramner . addParsmeter (Tleve lintnf, TROOON.NO_Faf) «
ranner.setCourt (3]
ranner.zetColcrMap("GribRGE™) 2
ranner.setImaceType ("png™) :

rAnner .execute() ;
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Raytheon
Client Applications

= Clients can build Object Oriented JavaScript and include it in
the script behind the scenes — 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 (cont’d)

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
JavaScript Scripting: Subscriptions

s EDEX supports subscribing for a
product

— The subscription is based on the data
type and a script used to create the
product

27/
— CAVE uses subscription to create auto 'k} ProductSrv
updating loops {

= When data arrives, EDEX replaces the ’a
general query originally used with a R — Manager )
specific data item —
= This requires specially constructed NotifySrv
scripts

— Scripts are limited to a single data AutoBIdSrv
request

— The script must be subscription enabled

— Subscription does not work reliably (as of
ADE 1.0) in a clustered environment

\
K]

Subscription

EDEX
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Raytheon
JavaScript Scripting: Subscriptions (cont’d)

m [0 make a script subscribable:
— Script must be written as a AR e,

. this.plugyin = "radar';

Javascrlpt CIaSS A% nther rmlas=s artribntes as needed */

/% zubscription attributes */
this.subscribe = false;

— TermQuery task query must be an b T

/% the guery ochject */

InStance Varlable FRLS.duery = new TemguemEﬁiéﬁigfiihnmnemzd,
— TermQuery task’s three-argument )

subscroptionbataluery>d) ;
A% main action mwethod */

LumcLion exesule() |

constructor must be used g e —

if (thio.oukbacribo) [
this.subszription = new Jubscriptioa):

[} Arguments must be aS Shown , thiz.zubsrription.zetup (Chi=. query)
— Class must have a subscription )

F* additional action as ne=zded %/
/% subscription switch */
H H . H H H £ i B lelub i i |
instance variable; this will contain a Chis subscribe = crues
i

SUbscrlptlon ObjeCt /% setter methods as needed */

S¥ map the mechods into the zlass proto-ype &/
Productiubscribe .protoLype. eXeCcute = eXecute;

— ’ 1 1 Froducciuhscribe . .protocype. enableiubscriptlon =
Class’ main action method (usually T e
F* additional wappings as ne=ded */

execute) must set up the /7 execute the script v/

—_— wor runhor — now MroductSubozrilbe ()
H H H f% zet attributes as needed ¥/

SUbSC”ptlon ObJeCt /% =et the swascription %/

runner.enabledubscription(true) ;

EUnher .exXecut= (] :
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Raytheon
Programming Example

= Convert the sample GRIB —

Image script (slide 82) into a [sreremeo-
subscription script. {unetion g ibReduese ()

var plugin = Tgrib'™:

var gquery = new TermDuery (plugin)

quer yv.2etCount (3]}

gquer v.addParsmeter ("parsmid®, "Termperature™):
query.addParameter ("levelinfa’™, "50000.0 Pa™):
var gquervResults = gquery.executell:

var responses = new Array():

for(i=0; 1 < gueryResults.si=ze(); 1i++)
{
VAL CUrrentQuery = gquervyResults.get(i);
wvar fileIn = new FileIniplugin, currentQuery):;
var gribhMap = new GrikbMap (plugin, "GrikhRGE™,
fileln.execute(), currentQuery):
var imagelata = gribMap.execute ()
wvar colorMap = new ColorMaplImage ("GribRGEY™, imagebata,
gribMap. getGr idGeometry () ) ;2

wvar format = "png';
var ilmageCtut = new Imsgelut (colorMap.execute ()], format,
gribMap.getGr idGeometry (1) ;
war fileOut = new FileOut (imageCut.execute (), format):
var makeResponse = new MakeResponselUri(filelut.execute|), null,
currentQuery.gethatalRI(), format):
responses[i] = makeResponse.execute (]!

¥

retcurn respohnses;
+

Use Eclipse to examine the code.
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Programming Example: Raytheon
Grib Request Class for Subscription

function GribRecuest(,

this.plucin = "crib
thizs.fornat = "rng'™!
this.zolcrmay = "GribRGE";

this. subscribe = false:
this. subscription = mill;
thiz.juery = new Termoueryithis.plugin,
subscriptionbataFieldId,
subseriplivobal aQueryId) ;
*

function execate() {
if (this.subscribe) {
this. subscription = new Subscription();
this. subscription. setup (this. query) ;

}
war guervResalts = this.query.execute();
var rzspcnses = new Array|l;:
for(i=0; i +« gueryResultz_size(); i++)
4
war curreniQuery = queryResults. get(i)
war gecm = currentfuery.getGrid!) . getGridGzomi) ;
war fileIn = rew FileIn{this.plugin, currentQuery: ;
war gribMa)n new GribMapi(this.plugin, this.colormap,
fileIn exscute (), geom):
war imsgeData = gribMap.execute));
wvar colorMap = new ColorMapIlwmacge (this.colormap, imageData,
gribMap.getSriddeometry() ) ;
war imsgetnt = new TrageOut (mnlorMan.ererube (), thia.format,
gribMap.getGrilSeomet-y ()]
war fileom- = new Filepour [imagetur. evenurei), thiz.frrma=):
war mwakeResporse = new MakeResponselriifilz0ut.execute(). null,
curcentOuery.cetDatalRI (!,
thiz. formaz) ;
respnn=e=[i] = makeRespnnse exerute () :

B

et | Code modifications are

this.jquery.addPsrameter (name, value) ;

* [}
function _setCount (count] {
this.yuery.setCcunt (count) ; I | l
i L]

function _setColorMap(map) {
this.zolcrmas = wap;

+

function =etImageType (type) {

thiz.fornat = type:

function _enableSubscription) {
this. suhscribe = true;

¥

SribRequest.prototybe, eXecute = eXecute:

3 ibReyguesL.prulolype, addPatameler - addParam=Ler;
SribRequest.procotype, SetCount = SetCount;

SribReyuest.protulype, selColotMay — _selCulucMap;
SribRequest.prototype setImageType = _setImageType;

GribRequest. prototype. enablesubscription = enablesSubscription;

VAr runner = new CribRecusst();

cunner ,addFarameter ("parsmid”, "Tewperascure)
tunner.addFaramecer ("levelinZo™, "S0000.0 Pa™);
cunner.setCounz (3] ;
EUnner.3etiolorMay [ "GT1BRGE" ;
runner.setImageTyre [ "png™ 2

runner . enableSubscription() ;
cunner,2xecutel) ;
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Raytheon
Micro Engine: Known Issues

= JENngine cannot use “C++” style comments (corrected — TOS8)

= Subscription has some problems, generally related to
clustering

» Radar GeoTIFF retrievals are broken
= The Spatial Query task is broken and should not be used
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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
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.SWCTRITO6.ADE/CAVE-04.01 ADE/CAVE Module 4: Data Type Plug-in

6/22/07
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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. Metadata extraction
and indexing are based on a metadata 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 Metadata stored in PostgreSQL

Database

tables by data type (plug-in) =

|

m Raw Data repository independent of Tool
data type

Data Type
Based Que

a

= Queries work the same way with any - o
data type

Extract Metadata

(Use Endpoint Data
If Possible)

Enough for Unique
Retrieval

Create MetdData
Document

Satellite Wx Data Raw Data

PostgreSQL Index

Implementation
In Plug-In

RN

URI-Based Raw Data

Persist
Raw Data
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Raytheon
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

Wx Satellite Plug-in

m Plug-Ins built and
packaged as separate
components

<<Java Interface>>
X A Nerafala
<<Java Interface>>
Store Data

XML Plug-in
Configuration
Configuration
Configuration

<<Jave_1 Class>> ecode Data
Plugin Core <<Java Interface>>
Transform Data

Pattern + <<Java Class>>

Class Loader

<<Java Class>>

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

= The Vision: Data type Plug-In provides the means for
iIngesting 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
metadata, 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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Raytheon
AWIPS EDEX Data Flow & Plug-Ins

L L e m

Data Access Layer 1

=)

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

= 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 Metadata

m Each Ingest Service end point

works with a specific type of (bean)
data /

— End point receives a file pointer

from ArchiveSrv via Java (bean)

Message Service (JMS) message w
— IngestSrv uses information

obtained from end point \

configuration to request < Plug-In
appropriate Plug-In to process the

file (bean)
— Plug-In decodes the metadata, w
then passes the metadata

(including Plug-In name) to the
Index Service
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Raytheon
Plug-In Relationship to Data Persistence

» For Plug-Ins that require separate data persistence, the data record
implements the [Persistable interface.

— 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 For persistable data, the Ingest Server end point outputs the “Ready to
Store” data to the data store via the Data Access Layer (DAL)

‘-'"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 Metadata from the data

= Each Ingest Server endpoint passes the Metadata to the
Index Server via the Persist Server

‘-"-g

Data Access Layer (DAL) ]

b PostgreSQL
Database
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Raytheon
Plug-In Relationship to Product Server

Pl = =»c5

N\
=

?
(=

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

= MicroEngine utilizes data Plug-

Ins to process raw data into
the visualization product J
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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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Raytheon

Plug-In Archive/Build Detalils

— AWP.TRG.SWCTR/TO6.ADE/CAVE-04.01  ADE/CAVE Module 4: Data Type Plug-in 6/22/07 | Page 118



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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Raytheon

AWIPS EDEX Project Organization (cont’'d)

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 directory

"~ AWP.TRG.SWCTR/TO6.ADE/CAVE-04.01 ADE/CAVE Module 4: Data Type Plug-in
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Raytheon
AWIPS Plug-In Directory Structure

= Each Plug-In contained in a

directory structure under . _____________ =
“trunk/awips/extensions” I

= Two main branches in the Plug-In .
code:
— src/... contains the code of the Plug-In, jgmdmg I
any supporting classes, and any uEngine ok

iles
Ingest II uengineftasks
efFiIeS
Plug-in CM Directory Structure

Code II
—h iles

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

m Directory structure under “src” defines
the package structure for the Plug-In

g

— All current Plug-Ins located in
“com.raytheon.edex” package tree

— Additional directories added as needed
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Raytheon
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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AWIPS Plug-In Directory Structure Raytheon
Considerations (cont’'d)

= 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”
— client-includes.dat

» Located in the main Plug-In directory

« ldentifies classes to include in the “client” version of the Plug-In
— 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

~ AWP.TRG.SWCTR/TO6.ADE/CAVE-04.01  ADE/CAVE Module 4: Data Type Plug-in 6/22/07 | Page 123



Raytheon
AWIPS Plug-In Directory Structure

= First step in creating a Plug-In: H RS
Create the basic directory and build || ' &%
structure e
— Using Eclipse (or a file system browser), ff_’ﬁ_’tgggz
add basic directory structure for Plug-In -~ plugin
under “trunk/awipsy/extensions” g//' I _ E;i"‘emge
— Note Plug-In name, “message,” at the el

lowest level of the directory structure

— This structure is created using the Plug-In
creation tool

= Next: Create basic build file, build-
component.properties

— In most cases, the required dependencies
_are “common” and “uEngine” (as shown)

build-component.properties:

dependencies=contnon, UEngine

~ AWP.TRG.SWCTR/TO6.ADE/CAVE-04.01 ADE/CAVE Module 4: Data Type Plug-in
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Raytheon
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

META-IMF res com/Raytheon/edex
MANIFEST.MF Binding plugind. ..
= iles

& |
=k les
Conf I utilf. .
N iles
C

i I
=l
—Files
i

i I Lengine/. .
5 iles
Class I
—Files I

= Each JAR named to match the Plug-In directory in CM

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

Plug-in Jar Directory Structure |

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

= META-INF directory and MANIFEST.MF generated as part of the
# % Dbuild 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 Decoder Proxy, which provides run-time access
to the various data-type plug-ins

= An (optional) Data Access Object, which provides for storage
of data in the AWIPS Persistence Store

= 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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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 PluginDataObject abstract class (which is part of
com.raytheon.edex.db.objects package)

« PluginDataObject provides the minimal fields required for EDEX data persistence

« Abstract classes in com.raytheon.edex.db.objects package also exist for other
common data objects

» Data Record object created by the data-type decoder and used by the
Data Access Layer (DAL) for metadata 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
Driver CAVE This diagram shows the multi-tier

design approach for AWIPS EDEX.

The test driver and CAVE communicate
Ingest* Auto Build Product with the Data Access Layer (DAL) via
Service Service Service the Product Server and the uEngine.

i The DAL provides an interface to the
~ business layer to decouple data storage
‘ implementation from business logic.
This interface receives update and
query requests. The DAL then
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.

Data Access Layer (Interface)

Metadata
DAO Pool

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

necessary if the persistence method is
HDF5 PostGreSQL Changed_
Repository Database
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Plug-In Architecture: Raytheon
The Plug-in Decoder Proxy Class

= Plug-In Decoder Proxy class provides interface between the
Ingest Service and the data type decoders

— Ingest Server creates an instance of the Plug-In Decoder Proxy class

o Plug-In Decoder Proxy class uses the decoder factory to obtain additional
classes to perform specific tasks, such as file decoding

— Ingest Server uses Plug-In Decoder Proxy class methods to perform
data operations

s 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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Raytheon

AWIPS EDEX Plug-In Decoder Proxy

m Plug-In Decoder Proxy provides a
configurable interface by which an

class class diagram /

winterfacen
plugin:iDecodePluginProzy

+ dizsgose void

EDEX Service may obtain the —
decoder for a data type

» Proxy configuration for a specific
data-type 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

— Provides the information that allows
the Plug-In Decoder Proxy to deliver
the correct class(es) for a specific
data type

= AWP.TRG.SWCTRITO6.ADE/CAVE-04.01 ADE/CAVE Module 4: Data Type Plug-in

' +  hasflext]) : hoolear
+ mextdc T

plugin::PluginDecoder Proxy

~  decoderStrategy: IMessageDecoder= null

disposel) : vaid

hasMex:7: boolean

nextl): FluginlataObject
FluginbecoderP ro:String, byte[)
FluginDecoderProxString, File)

+ o+ F o+

<?xml wversion="1.0" encoding="IS0-8859-1" ?>

<properties>
<Decoder>com. raytheon.edex .message.MessageDecoder</Decoder>
</properties>

6/22/07 | Page 133




Plug-In Architecture: Raytheon
Plug-In Decoder Proxy Class Design

= Methods available in the Plugin class:

— PluginDecoderProxy() — (constructor)
instantiates the class and obtains
supporting class references from the
Plug-In factory

— hasNext() — determines if the data
provided to the constructor has a data
record to decode

— next() — gets the next available
(decoded) data record

— dispose() — cleans up objects contained
in the proxy — must be called before the
class goes out of scope

class class diagram /

plugin::PluginDecodear Pro:xy

~ decoderStrategy: IMeszagelecoder = null

dispose) : woid

hasMext]) : boolean

nexd’) : PluginlataObject
FluginCecoderP roxString, boyte])
FluginDecoderP roxString, File)

+ + + + +

Note: Method arguments and return
values are as specified in the class
diagram.
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Plug-In Architecture: Raytheon
Plug-In Decoder Proxy Utilization

@Cverride

= Ingest Service (IngestSrv)
uses the Plug_in Decoder oot it R e

IDecodePluginProxy<PluginDataCbject> proxy = null;
List<PluginDataCbject> retVal = new ArrayList<PluginDataObject>();

Proxy to process various

/* Code used to obtain the data has been omitted */
try

data typeS generically tableDef = Util.getTableDefinition(pluginName.toLowerCase()):

proxy = new PluginDecoderProxy (pluginName, msg);
while (proxy.hasNext()) (
— IngestSrv.process() obtains a / T e <
PluginDecoderProxy object to e i
process the file £ trecorg A muil)

— |ngestSrv_process() Ca”s the 7 iﬁiiiifci;iiiitEZtEEEi?iiiliEZETEJTm {
proxy’s hasNext() method to /
determine if there is available
data =

— IngestSrv.process() calls the / e e S

if (prexy != null) {

proxy’s next() method to obtain proxy. dispose )

}

/* Code for cleanup snd routine status logging omitted */

a single data record. ety by e

retvVal = null;

if (record instanceof IPersistable) |
hdfSDac.persistToHDFS (record) ;
record.setMessageData (null);

}

retVal.add(record);

recCount++;

}

}

return retVal;

} Note: Most logging and comments have
been removed to save space.
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Plug-In Architecture: Raytheon
Decoder Proxy/Message Decoder Class Diagram

class class disgram /
- sinterdface s plugin:: AbsfraciDecoder -
. winterfaces . el e TR . winterfaces
plugin: iDecodePluginProxy 3 g plugin:lRecardSegarafor
; ; +  decode() : PluginDatz Obfect # logger Log= LogFactory.getl... i
+ digooze() : uoid + digoose ; void # propertties: Properties +  getRecom'[) | Obect
+  hasiiext]) @ boolean +  hasflest]) : hoolean # wmoHeader String +  hasfiexd] .\’.‘IDD.‘EE.'.?
+ mextd: T +  setifessagehytel] ; void +  setdataphyel : void
+  setilfeszagefFile) ;woid # getCalendanString): Calendar
b ":{‘? #separatoﬁ
% -u:lecu:uderStr.ateg\,r?? :
plugin:: FluginDecoder Prosxy plugin: Ahsfracilessagelecoder
r decoderStrategy: IMeszagebecoder= null : Epnla;iirzr::rwrﬂ:ei:ridngeparatu:-r— S
+ dizpoese) : woid ;
+ hasMext)) : boalean + A.hstrac'thﬂ.ess..ageDecnder(Strlngj
+  next(): PluginDataObject T isResely
+ PluginbecoderProxnString, byte[) +  hasNex(): I:-tunle.an. ;
+ PluginbecoderProaiSting, File) i EE:EESEEQEEETEJI]J : v_':lld
+ zethdessage(File) : vai

The Plug-in Decoder Proxy uses an instance of a Message
Decoder to perform the message decoding. Each data-type
Plug-In provides an implementation of IMessageDecoder that
performs the actual decode operations.
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Plug-In Architecture: Raytheon
IMessageDecoder Functionality

» |IMessageDecoder interface specifies
the methods used to decode a
message and iterate the resulting
records. class class diagram /

s The methods specified are:

— setMessage() initializes the decoder with
the message to decode

winterfaces
alugin: liMessagellecader

— hasNext() determines if the message has i dEna e e R e 2 E St
+ dizgose()  void
a record to decode R LT i
— decode() decodes the next record in the + metifessage el void
message +  seilfessagepcile) D void

— dispose() clean up any resources used
by the decoder

S AWP.TRG.SWCTRITOB. ADE/CAVE-0401  ADE/CAVE Module 4: Data Type Plugin 6/22/07 | Page 137



Plug-In Architecture: Raytheon
IMessageDecoder Functionality (cont’d)

= Each Plug-In must provide a message decoder.

— Plug-In's message decoder is obtained by the Plug-In Decoder Proxy
using the Decoder Factory’s get (...) method

« The Decoder Factory is an instance of the DecoderFactory class.
— Message decoder “lives” in the Plug-in Decoder Proxy. Its methods are
called from that class.
= Note that the details of using the data-type specific decoder
are hidden inside the Plug-In Decoder Proxy class and are
not implemented within the data-type Plug-In itself.
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Plug-In Architecture:
Abstract Message Decoder

Raytheon

Abstract base class implementing
most of the IMessageDecoder
functionality

— Derives basic fields from the
AbstractDecoder class.

— Most data-type decoding functionality
can be provided by extending the
AbstractMessageDecoder base class

Decoders extending the abstract base

class must ensure that the message

separator is set before any processing
occurs

Decoders must implement the
decode() method — others are provided
in the base class.

In IngestSrv; decoders and decoder
functionality is hidden behind the Plug-
in Decoder Proxy

= AWP.TRG.SWCTRITO6.ADE/CAVE-04.01 ADE/CAVE Module 4: Data Type Plug-in

class class diagram /

S plugin::AbsfraciDecoder

plugin:liMessagelecoder fileMame: String

decode ] ; Flugindata Oiyect
digoose ] woid
hasfext] : hoolear

properies: Properies
wmaoHeader: String

O H R

logger: Log= LogFactans.getl...

setlfeszage el o woid
setlfessageFile) & woid

+ 4+ 4+ + o+

# getCalendanString): Calendar

VY,

plugin:: AbsfraciMessagelecoder

# pluginName: String
separator: IRecordSeparatar= null

I*

AbstracthlessagebecodenString)
dispozel) ; waid

hasMext]) : boolean
sethlessagelbytal]l : wvaid
sethlessagelFile) : woid

+ o+ + + o+
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Plug-In Architecture:
IMessageDecoder Utilizati

Raytheon
on

» Calls to the IMessageDecoder
methods are wrapped within
PluginDecoderProxy methods.

— Proxy’s constructor calls the

@0verride

protected Object process() throws EdexException {
this.message.setProperty ("pluginName”,pluginName) ;
IDecodePluginProxy<PluginDataCbject> proxy = null:
List<PluginDataCbject> retVal = new ArrayList<PluginDataObject>():
byte[] msg = null;
/* Code used to obtain the data has been omitted */
try {

decoder’s setMessage() method.

— Proxy’s hasNext() method calls the
decoder’s hasNext() method.

— Proxy’s next() method calls the
decoder’s decode() method. —

— Proxy’s dispose() method calls the
decoder’s dispose() method.
= Things to note: \

— Decoder’s hasNext() method acts as
the controller for the loop processing
multiple records

— Decoder’s dispose() method is
called in a “finally” block.

record = proxy.next():
/ } ca luginException de) {
/* Exception handler - omitted */
1
if (record 1= null) {

tableDef = Util.getTableDefinition(pluginName.toLowerCase()):;
Proxy = h PluginDecoderProxy (pluginName, msg);
while (proxy.hasNext()) {

4 ;
try {

taCbject record = null:

record.setPluginName (pluginName) ;

if (tableDef != null && tableDef.length > 0) {
record.constructDataURI (tableDef [0])

]

if (record instanceof IPersistable) {
hdfS5Dac.persistToHDFS (record) ;
record.setMessageData (null);

}

retVal.add(record);

recCount++;

1
} // end while()
atch (Exception e) {
Exception handler - omitted #*/
} fina
if (p I= null)} {
]

proxy.dispose();

/* Code for cleanup snd routine status logging omitted */
if (retval.size() == 0) {
retVal = null;

}

return retval:

3 Note: Most logging and comments have
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been removed to save space.
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Plug-In Architecture:
IMessageDecoder Example

Raytheon

package gov.noaa.nws.edex.plugln.message;
import gov.noaa.nws.edex.util.message.MessageParser;

import com.raytheon.edex.db.cbjects.PluginDataCbject;
import com.raytheon.edex.exception.DecoderException;
import com.raytheon.edex.plugin.fbstractMessageDecoder;
impert com.raytheon.edex.plugin.RecordSeparatorImpl ;

publiec class MessageDecoder extends ZbstractMessageDecoder |
@ZuppressWarnings ("unchecked")

public MessageDecoder () throws DecoderException {
super ("MESSAGE") ;
this.separator = new RecordSeparatorImpl () ;

1

@override

public PluginDataCObject decodes() throws DecoderException |
Object object = this.separator.getRecord() ;
MessageParser parser = new MessageParser ( (byte[])object);
MessageRecord record = new MessageRecord () ;
record. setHeader (parser .getHeader () ) ;
record. setMessage (parser.getBody () ) ;
return record;

1

@override

public woid dispose() |
super .dispose () ;

}
} Note: The setMessage() and hasNext() methods

are provided by the base class.

= AWP.TRG.SWCTRITO6.ADE/CAVE-04.01 ADE/CAVE Module 4: Data Type Plug-in

This example shows the
IMessageDecoder implementation
in Message plug-in. 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
IMessageDecoder:

— GribDecoder
— PirepDecoder
— ObsDecoder
— RadarDecoder

— SatelliteDecoder

6/22/07 | Page 141



Plug-In Architecture: Raytheon
IRecordSeparator Functionality

= Defines functionality needed to separate data into individual
records

— Record Separator for a data type is utilized by the Plug-In’s Data
Decoder class to separate a multiple record message into single
records

— Record Separator is normally created when the Data Decoder is
created and populated when the Data Decoder’s setMessage(...)
method is invoked

= 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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IRecordSeparator Design

s |RecordSeparator specifies
an “iterator” like interface via
three methods: wintertace:

. aluginRecordSeparafor
— setData() — sets the entire s
. ge (] 5 e
message into the Record Wil e L
Separator + zetlataihwel] : void

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

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

class class diagram /
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IRecordSeparator Utilization

- In Our example the Message package gov.noaa.nws.edex.plugin.message;
’ import gov.noaa.nws.edex.util.message.lMessageParser;
Decoder class uses the , | | |
import com.raytheon.edex.db.cbjects.PluginDatatbject;
i t : th .edex. tion.DecoderE tion;
RecordSeparatorimpl class St 0. Tavitmn, SioF D aLe. Shetes Humsoncabe oRRE?
import com.raytheon.edex.plugin.RecordSeparatorImpl ;

- Separator IS Created by the CIaSS public class MessageDecoder extends AbstractMessageDecoder {
\ @SuppressWarnings ("unchecked")
constructor. -

essageDecoder () throws DecoderException |
— Decode() method uses the separator’'s )

super ("M
ew RecordSeparatorImpl () ;
@Override

this.separ:lator =
getRecord() methOd to get the (Single) public PluginDataChbject decode() throws DecoderException f{

O et ol .8eparator.getRecord () ;
H MessageParser parser = new MessageParser ( (byte[])cbject);
record In the message' MessageRecord record = new MessageRecord() ;

record. setHeader (parser .getHeader () )
record.setMessage (parser.getBody () ) ;
return record;

}

@Ooverride

public woid dispose() {
super .dispose () ;

}
! Note: Most logging and comments have been

removed to save space.
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Plug-In Architecture:
IRecordSeparator Utilization (cont’d)

Raytheon

In the example, the Message
Decoder class extends
AbstractMessageDecoder base
class

The base class provides:

— Separator field /

— setMessage(...) which calls the
separator’s setData(...) method

— hasNext() which calls the sepatator’'s
hasNext() method

package com.raytheon.edex.plugin;

ie.
ics

File;
FileInputStream;
IOException;
InputStream;

import java.
import java.
import java.
import java.
import com.raytheon.edex.exception.DecoderException:
import com.raytheon.edex.util.PropertiesFactory;

io.
io.

public abstract class AbstractMessageDecoder extends AbstractDecoder
implements IMessageDecoder |

proteg IRecordSeparator separator = null;:
otectBd String pluginName;
public AbstractMessageDecoder (String productType)

throws DecoderException {
pluginName = productType;

properties = PropertiesFactory.getInstance().getPluginProperties|
productType) ;
if (properties == null)

+ productType) ;

@Cverride
public wvoid s ssage (byte [] messageData) {
separator.setData (messageData) ;

}

@0verride
blic void setMessage(File messageFile) |
+ method details omitted to save space */

@0Override
public boolean
return separator.hasNext():

}

public wvoid dispose() {
¥
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Note: Most logging and comments have been

removed to save Space.
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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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Data Persistence Functionality

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

— EDEX uses HDF5 for data persistence
= A data-type Plug-In may elect to store data using HDF5

— For Plug-Ins using HDF5 persistence, the Data Record class
implements the HDF5 Persistence interface, |Persistable (part of the
com.raytheon.edex.plugin package)

— IngestSrv utilizes the methods provided by IPersistable to assist in
writing the data to the HDF5 repository.
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Plug-In Architecture: Raytheon
Data Persistence Functionality: IPersistable

» |Persistable specifies the functionality needed
to persist data to the HDF5 repository

— getPersistenceTime() returns a Calendar object

class class diagram /
A

v 2

winterfaces

representing the insert time of the data Slugi ettty
— populateDataStore(...) writes the IPersiable’s L DastotsDats Storetiists torey iData Sk
data to a previously created |IDataStore object

representing the HDF5 repository

winterfacews
sforage:\DafaSfone

Fad DataRecomd (DataFecom, Stoagefmoedies] [ void
Fdd DataFRecond (DatzFecom) © woid

mehiewe (Shing) @ DataRecom [}

mehie s (Shing, doolear)  DataFecom [}

melfeue (Shing, Sting) DataRecomd

meifewe (Shing, Shing, fozt) | DataRecomd

s Each HDF5 repository is represented by
class that implements the |DataStore b
interface —

— IDataStore specifies methods used to access
data in a data store

meiiewe (Shing, Sting, intf] int] foat)  DztaRecord
mehieve (Shicg[], intl], int], foat) DataRecord ]
shore (Shirg) o void

store Crlipd abe (Sting) o void

U I S RS
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Data Persistence Functionality: IngestSrv

mIngestSrv checks the type of the e

protected Cbject process() throws EdexException {
this.message.setProperty ("pluginName”,pluginName) :

data record to determine if the data IDecodePluginProxy<PluginDataObject> proxy = null;

List<PluginDataObject> retVal = new ArrayList<PluginDataObject>();

. . b [1 = null;
IS perSISted to HDF5 ffteCodrensisednto obtain the data has been omitted */

Ery i
tableDef = Util.getTableDefinition(pluginName.toLowerCase()):

— If the data record implements the D;?l{y T new Piug;nDic{??e?Proxy(pluginNa.me, msg) ;
|Persistable interface, the contents PiuGimstamest recerd = mail;
are written to the HDFS repository gl i

using the HDF5 DAO

/* Exception handler - omitted #*/
1
if (record != null) {
record.setPluginName (pluginName) ;
if (tableDef != null && tableDef.length > 0) [
record.constructDataURI (tableDef [0]) ;
1
(record instanceof IPersistable) {
hdfSDaoc.persistToHDFS (record) ;

Note: The HDF5 DAQ’s use of Gy e

}

|Persistable is discussed on the next retval.add (record)

. 1
Sllde } // end while()
" } catech (Exception e) [
/* Exception handler - omitted #*/
} finally {
if (proxy != null) {
proxy.dispose();
}
/* Code for ecleanup snd routine status logging omitted */
if (retval.size() == 0) {
retvVal = null;
i

return retval:

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

~ AWP.TRG.SWCTR/TO6.ADE/CAVE-04.01  ADE/CAVE Module 4: Data Type Plug-in 6/22/07 | Page 149



Plug-In Architecture: Raytheon
Data Persistence Functionality: HDF5Dao

s The HDF5 DAOQO's persistToHDF5(...) et Son mythenmefem Sy

// import statements omitted tec save space

method writes the data to the HDF5

protected Log logger = LogFactory.getLog(getClass());
N protected String hdf5Dir = PropertiesFactory.getInstance()
re posltor .getEnvProperties() .getEnvvalue ("HDFSDIR") ;
y public void persistToHDF5(PluginDataCbject record)
throws DataAccessLayerException {
if (record instanceof IPersistable) {

- The data record’s getlnsertTime iS Ca”ed IPersistable pRecord = (IPersistable) record;

——' Calendar cal = record.getInsertTime():
y . . if ([cal = 1)
to get the data’s insert time W e R

3

— 'S | rt ti d Plug-| s K. By ymieDE e el : N
The data’s insert time and Plug-In name T e e

String directory = hdfSDir + "/" + day + "/" + hour;

are used to get access to the HDF5 - File file = nev Fils(directory);

if (1file.exists()]) {

repository for the data | ez

File dataStoreFile = new File(directory + "/"
+ record.getPluginName().toLowerCase() + ".h5");

— The data record’s populateDataStore(...) S S e ity
. . y pRecord.populateDataStore (dataStore);
method IS Ca”ed to erte the record S data — dataStore.store((String) record.getIdentifier());
to the HDF5 repository

record.setInsertTime (cal) ;
catch (Exception e} {
— The data record’s insert time is saved /
back to the data record for future use i e s A

throw new DataAccessLayerException("Unable to persist "
+ record.getPluginName () . toUppercCase()
+ " record to HDF5E", e):
/* method details omitted to save space */
return record;
}

public IDataRecord[] retrieveGroupFromHDFS (PluginData®bject obi) {
IDataRecord[] records = null:
/* method details omitted to save space */
return records;

}

¢

ot
ot
ot

¥

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

Raytheon

Persistable Example — SatelliteRecord

package com.raytheon.edex.plugin.satellite:;
// import statements omitted

public class SatelliteRecord extends PluginDataCbject
implements IPersistable {
// class data fields omitted

public SatelliteRecord() {
1

public SatelliteRecord(String uri, TableDefinition tableDef)
super (uri, tableDef]:

}

@0verride
public IDataStore populateDataStore(IDataStore dataStore)
throws Exception {

AbstractStorageRecord storageRecord = null:
long nx = ((SatMapCoverage) this.spatialInfo).getNx():
long ny = ((SatMapCoverage) this.spatialInfo).getNyl();
long[] sizes = new leong[] { nx, ny }:
storageRecord = new ByteDataRecord("Data",
(byte[]) this.messageData,
2, sizes):
StorageProperties props = new StorageProperties():

props.setChunked(nx > HDFSDataStore.CHUNK SIZE
&& ny > HDF5DataStore.CHUNK_ SIZE):

props.setDownscaled(true) ;

storageRecord.setProperties (props);

dataStore.addDataRecord(storageRecord) ;

return dataStore;

}

@0verride
public Calendar getPersistenceTime() {
return Calendar.getInstance (TimeZone.getTimeZone ("GMT") ) ;

}

// field accessors omitted

Note: Class fields, most logging, and comments
have been removed to save space.
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{

» [ his example shows how
|Persistable’s methods are
implemented in the Satellite plug-in’s
data record, SatelliteRecord

sCode Examples: The following
classes in the AWIPS EDEX
baseline are implementations of
|Persistable:

— BinLightningRecord
— GribRecord
— RadarRecord

Note: Our example Plug-In does not
use HDF5 persistence
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Data Access Objects

= A data-type Plug-In persists meta-
data to the AWIPS |l Metadata =/
database

# daeClass: Class<?>
# dacPoolkey: Obj

— In most cases, database persistence | | e sy ee
can be handled via the Core DAO 7o v
(CoreDao)
= If a Plug-In needs special T
database handling, e.g., as part of
decoding, it can provide one or
more DAQOs

gethanClasa)) : Class<?s=
gethaoFoolkew]) : Object
getStata]) : Statistics
— The specialty DAO should extend
CoreDAO and may override one or
more CoreDao methods

persishP ersistableDataObject) : woid
persistalliCollection=<PersistableD ataDbject=) : void
quenByCritariallist< Strings, List<Objects, List<String*, Integer, String, boolean, List<String=) : List< 7>
m Data Access Objects provided in a
data-type Plug-In are not normally
accessed outside the Plug-In

Hhemateleo Suppont

quenByCriteriallist«String=, List<0bjact=, List=String>, Intager, String, booalean): List7>
quernyByCriteriallist<String =, List<0Object>, List<String>, String, boolean) : List<7>
queryByCriteriallist<String=, List<0Object=, List<String®) : List<7=
queryByCriteriallist=Strings, List=Objects): List<7>
queryByExampla(Persistablel ata0bject, inf): List=PersistableDatalbjact=
quanByExamplefPersistablebatatbject) : List<PersistableD ataObject=
queryByld(Serializable) : PersistableD ataObject

quenBylnGroupString, List<String>, Integer, String, Boolean) : List<7e
queryBylnGroup(String, List<String=): List<?=

queryBylnGroup(String, List<String=, Integer : List<7=
queryBySingleCriterialString, String, String) @ List=7>
querBySingleCriterialString, String) : List?>

quernyCatalogilist=String=, List«Object>, List<String>, String) @ List<">
quernyCatalogilist=String=, List<0bject>, List<String>, List25tring=): List=7=
registerd W0 woid

savedrllpdate(P ersistablebataObject) : void

setDaoClasalClass<7=) : woid

zetDaoClasa’String) : void

zethraoPoolkewObject) : vaid

update(Permsistablebatalbject) : void

T T
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Plug-In Architecture: Raytheon
Data Access Objects - SatMapCoverageDao

class class diagram /

HibemateDao Supoont

dao::CoreDao

f

=satellite:: SathMapCoverageDao

getSatCoveragellnteger, Integer, Intager, Float, Float, Float, Float, Float, Float, Float, Float) : SathapCoverage
quenyByDimensionIntager, Integer) : List<SathapCoverage>

quenyByhdapld(String) : SathlapCoverage

quenyByType(String) : List<SathapCoverages>

SathdapCowveragelranl)

+ o+ + + o+

= The satellite data-type Plug-In includes the SatMapCoverageDao
» |t provides query methods used by the satellite decoder to obtain
map coverage information from the database

— This DAQO provides wrappers for CoreDao methods as well as
convenience methods not provided by CoreDAO

. " 1his DAO specifically provides access to the Satellite Map
‘-4 Coverage data in the EDEX database
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Data Record Objects
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Plug-In Architecture: Raytheon
Data Record Functionality

s Data Records:

— Provide the internal representation of the metadata and data produced
by the data decoder

— Implement the PluginDataObject abstract Java class, which provides
the basic fields required for EDEX data persistence including a field for
the message data

= Each AbstractDataRecord implementation:

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

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

— Must provide an implementation of the getDecoderGettable() method
— May implement the IPersistable interface (discussed previously)
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Plug-In Architecture: Raytheon
Data Record Design

class objects

= This diagram shows the

structure of the e
PluginDataObject class T
and associated classes
— PersistableDataObject T
provides the minimal ’T e
functionality required for g R
database persistence e PR
— SpatialDataObject provides
the basic functionality for
including apatial data in the| [ mmsss weee] | S o

SpafizlArealaiaObject
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I
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T
&

+ setlnzedTimelCalendar) : void i etbsal © Inteqger : 5 5
data record — subclasses | | drinasing i i
— + setPluginMamelString) : woid +  zetCr(Sting) : woi
= g ’ : a): waid . X R
+ setSpatialinfo(SpatialdataDbject) : woid + setCrsObjectCoordinateReference System) @ woid NEssttaninats 0 CRa i

+ toSting() : Sting + setNuiintegen) : void + getSecosd Coominate() © Coominate

are provided for point and | | = gL
area data.

» The data Record implementation provides fields, with accessors, for the
data-type specific values
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Plug-In Architecture: Raytheon
Data Record Utilization

This example shows how the
MetarDecoder creates and
starts to populate a
MetarRecord object.

For details on how the
decoding is performed, refer to
the MetarDecoder source
code in the EDEX baseline.

public MetarRecord dAgode() throws DecoderException {
byte[] messageData & null:
if (separator.hasNexXt()) {
messageData = (bytXk[]) separator.getRecord():
P else {
throw new DecoderExcegption("out of datan):

}

theMessage = new String (me¥sageData) :
MetarRecord record = new MetarRecord(theMessage) :
theMessage = cleanMessage (theMessage):

// Additional code ito decode the METAR
// and populate the record - cmitted
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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.SWCTRITO6.ADE/CAVE-04.01 ADE/CAVE Module 4: Data Type Plug-in

package corm.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:
H
public void zetBody(String body) |
this.body = body:
H

public String getHeader () |
return header:
H

public wvoid secHeader (Scring header) {
thisg.header = header:
¥

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

— <plugin-name>-ingest.xml. Defines the Mule ingest end points for
the Plug-In

— binding.xml. Optional file defining JiBX mappings for data objects
in the Plug-In.

— <data-name>.db.xml. File defining PostgreSQL metadata table
structure as required by the Plug-In.

— <data-name>.hbm.xml — File mapping the PostgreSQL metadata
table to the Data Record class for Hibernate.

Note: The plug-in may include multiple .db.xml and .hbm.xml.
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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 [=o oot o ecommem teo sess 1w o0

roperties=

= XML provides: p et tanes
— The plug-in name

— The required interface
implementations

— Additional attributes used by
the plug-in

<Decoder=gov.noaa.nws. edex.message. MessageDecoder=/0Oecoder=

=!-- plug-in specific attribute values --=

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

Note: This is an optional configuration file.
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Plug-In Configuration: Raytheon

binding.xml

= Binding.xml
defines the
JiBX
bindings for
the Plug-In

<?xml wversion="1.0" encoding="UTF-8"7=>

<binding=
=!-- Mappings for a message record --=
=mapping name="MESSAGE" class="gov.noaa.nws.edex.message.MessageRecord"=
<!-- from PersistableDataObject --=
<value name="dataURI" field="identifier" usage="optional"
deserializer="com.raytheon.edex.util.ObjectTo5tringConv.deserializer"”
<!-- from PluginDatalbject --=
=value name="pluginName" field="pluginName" usage="optional" /=
=structure field="dataTime"
marshaller="com. raytheon.edex.plugin.marshaller.DataTimeMarshaller"
unmarshaller="com.raytheon.edex.plugin.marshaller.DataTimeMarshaller"
<value name="insertTime" field="insertTime" usage="optional"
serializer="com. raytheon.edex.util.CalendarConv. serializer"
deserializer="com.raytheon.edex.util.CalendarConv.deserializer" /=
<structure field="spatialInfo" /=
<!-- from MessageRecord --=
<value name="header" field="header" usage="optional" /=

<value name="message" field="message" usage="optional" /=
</mapping=

</binding=

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.

~ AWP.TRG.SWCTR/TO6.ADE/CAVE-04.01

ADE/CAVE Module 4: Data Type Plug-in
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Plug-In Configuration: Raytheon
<data-name>.db.xml

s <data-name>.db.xml
defines the metadata table
structure for the
PostgreSQL database

a [ltems defined:

The table name
The data class represented

Data retention time o
Definition for table columns ZEETEZﬂ?ESZi:E?QEiTi?ml.mnry,,.»

<constraintType>none</constraintType>
<precision>256</precision>
<scale>0</scale>
<datalRI=true</dataURI>
<index>none=/index>
</columnDefinition>
<!-- additional column definitions -->
</tableDefinition>

<?xml version="1.0" encoding="UTF-8"7?=

<tableDefinition>

<tableName>obs</tableName>
<hibClass=>com.raytheon.edex.plugin.obs._metar.MetarRecord</hibClass=>
<retentionHours>24</retentionHours>

<partjffioned>true</partitioned>
<ligfedExternally>false</linkedExternally>

olumnDefinition>

<name>datauri</name=>
<columnType>varchar</columnType>
<constraintType=PRIMARY KEY</constraintType=
<precision>256</precision>
<index>none</index>

</columnbDefinition>

<columnDefinition>
<name>message</name=>
<columnType>varchar</columnType>
<constraintType>none</constraintType>
<precision>2048</precision>
<index>none</index>
</columnDefinition>

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

<columnDefinition>
<name>datauri</name:>
<columnType>varchar=</columnType>
<constraintType>PRIMARY KEY</constraintType=>

<precision>256</precision>
<index>none</index>
</columnDefinition>

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

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

— Precision: The size of the field
— Index: Specifies whether an index should be created on this column

Note: Details on creating this file are included in the ADE documentation.
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Plug-In Configuration: Raytheon
<data-name>.hbm.xml

» <data-name>.hbm.xml
= - <!DOCTY¥FPE hibernate-mapping PUELIC "-//Hibernate/Hibernate Mapping DTD 3.0//EN"

"http://hibernate.scurceforge . .net/hibernate-mapping-3.0.dtd">
<hibernate-mapping default-lazy="false" schema="awips'">

L] L]
d efl n eS th e m a p p I n g Of <class name="com.raytheon.edex.plugin.cbs.metar.MetarRecord" table="obs">

d name="identifier" column="datauri" type="java.lang.String"/>
<property name="dataTime" column="dataTime"
type="com.raytheon.edex.db.objects.hibernate.DataTimeType" />

Data Record class to

=property nam reportType" column="reportType" Lype="java.lang.String"/=
<pro rty nam stationID" column="stationID" type="java.lang.String"/>

<property name="stationLat" column="stationLat" type="java.lang.Doukle"/>
OS g re a a ase <property name="stationLeon" column="stationLon" type="java.lang.Doubkle"/>

<property name="messageData'" ceolumn="message" type="java.lang.String"/>
<property name="timeObs" column='"timecbs" type="jawva.util.Calendar"/>

l I I eta d ata ta b I e fO r <property name="autoStationType" column="autostationtype"
type="java.lang.String" />

<!-- definition of a link to a secondary table -->

L]
H I be rn ate <many-to-one name="spatialInfo" insert="false" update="false"
class="com.raytheon.edex.db.objects.=patial .ObStation" column="stationID"

property-ref="icac" cascade="ncone'" />

<!-- definitien of a link to a secondary table --»

<property name="sgkyKey'" coclumn='"skycoverage" type="java.lang.String"/>
t name="skyCoverage" inverse="true" cascade="all"=>

ey column="parentid" /=

. " - e-to-many class="com.raytheon.edex.plugin.obs.metar.util.SkyCover" />
Note: Detalls on creating the —
.
. - - - <!-- definitions of additional fields have been omitted -->
Hibernate file are included in
definitions of contained classes - details omitted --=>
- <a name="gcom.raytheon.edex.plugin.chs.metar.util.8kyCover"
the ADE documentation
. class>

: name="com.raytheon.edex.plugin.obs.metar.util.WeatherCondition"
table="weather">

</hibernate-mapping>

This example is a partial listing of the Hibernate file for the METAR Record
class used by obs Plug-in.
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ADE Plug-In Creation Tool
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Raytheon
AWIPS Plug-In Creation Tool: New With ADE 1.0

AWIPS Plug-In Creation Tool T

= Implemented as an Eclipse Plug-In e

= Once installed, may be used like any —— ::
other element of the Eclipse IDE et 1

» Automates most of the work required e :ﬁ |
to generate the initial files for a data- . "
type Plug-In naaried (e

— Automatically creates the required
directory structure for the Plug-In

— Generates class stubs for the required

Java classes m—
— Generates initial configuration and build output Diectory: | [ erowse
fl|eS | Generate Plugin |
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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: 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:

s Select Show View—Other... from the
Window menu to display the Show —
VIEW dla|Og @ Plugin Creator

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

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

AL

| Plugin Creator =

(<] | 1>

| cancel '|
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Raytheon
Accessing ADE Plug-In Creation Tool (cont’d)

Java - Eclipse SDK

File Edit Navigate Search Project BRun Window Help

Civ Fv O Qv |8 #H G &S £ |&§java)
= Navig @ Plugi & -~ = O = 0|5 Qutlin &2 -~ =0

Eclipse Install Path: L
An outline is not

Organization Dormain: available.

Organization Name:

Plugin Narme: Move the tool to position it in a convenient
IPersistable: |OC8tI0n

Create Separator:
m Once positioned, Eclipse will remember the

Field Name:

reldpe: [ location, even if you close and reload it.

;tw - = You will also need to resize the tool, making it
(addried|  [clear] wider, to expose all its functionality.

Name Type Prec| | E Console &3 LS =

No consoles to display at this time.

[«

ok
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Creating a Plug-In With the Tool

Raytheon

i Packag T Hierarc

» Enter the eclipse install path —
. . . Eclipse Install Path:
= Enter basic Plug-In information {Drganmn i
—Organization name and domairr i et

Plugin Name:
« Domain may include dots {1Persistah1e:
Create Separator:
—Plug-In name /

Field Name:;
= Enter auxiliary information Feld Type:
—Check “IPersistable” if the Plug-In e
will persist data to HDF5 it
—Check “Create Separator” if the Name  Type
Plug-In should implement a data
separator.

Note: The message Plug-in, which is a
text based product, does not persist to _
H D F5 Qutput Directory:

Generate Plugin

Remove Feld |

"~ AWP.TRG.SWCTR/TO6.ADE/CAVE-04.01 ADE/CAVE Module 4: Data Type Plug-in

s Navigat @ PluginC 22 kim

Hhomemfeg an,rf-clipse,.'.

[gov v
|noaa.nws

message

7

Precision URI

Browse
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Raytheon
Creating a Plug-In With the Tool (cont’d)

- SpeC|fy the fle|dS fOF the data # Packag | [3 Hierarc %5 Navigat & Plugin € 22 kim
repl’esentatlon Eclipse Install Path: mume.-'rnfeqan,rfclipse,.’. b
) . ) Organization Domain; ' b
— Enter the field name and type information SR —
Organization Name: noaa.nws
— Click to include in data URI Plugin Name: message
— Add the field to the plug-in wenistanie.
. wgs Create Separator: W
definition
= Caution: Use care when deciding S i
fields to include in the dat i s
ields to include in the data Lo =
URI Data URI: W
Add Field Clear

— Include enough fields to uniquely identify the
data_ Name Type

Note: The data URI provides a unique identifier of
the data in the PostgreSQL database, and acts
as the HDF5 pointer for binary data.

Remove Feld |

Qutput Directory:

Generate Plugin
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Precision URI
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Raytheon
Creating a Plug-In With the Tool (cont’d)

i Packag | Ty Hierarc %= Navigat & PluginC 2 kim

= For the message Plug-In, _ |
there are two data fields: g ————"
header and body. Because LT ==
the header uniquely identifie -G
the message, no other fields —

are needed for the data URI. Feld Tpe: Sting

Precision: 4096

= Once the fields for the data
have been added, use the e
browse button to display the N
Select Output Path dialog
and select the location to
create the Plug-In.

Output Directory: Browse

Generate Plugin
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Creating a Plug-In With the Tool (cont’d)

s The Select Output Path dialog ¢ CRIRERONEPHEE |
prOV|deS a means to browse |:g| ‘ﬂ[m mfegan H projects || AWIPSEdex \ extensiuns‘ |Create Folder.
for the desired OUtpUt Places | Name v Modified [~

. ] S [4 search |2 .svn Yesterday
dlrectory. Note: T_he plug-inis | ~ ° " | R
created in a subdirectory of the | e peswop B plugin-binightning 10/25/2007
d. t I t © File System :D plugin-bufrua 01/15/2008

Irec Ory yOU selecCl. < Floppy Drive _j_EZ.‘r plugin-gfe Yesterday

“ ” awinsem | | B2 plugin-grib 10/25/2007
u For the message Plug-ln’ we zdatr::_sture |2 plugin-message 01/25/2008 |||
will create the code in the ©6 D plugin-obs 12/18/2007
. . | |2 plugin-pire 01/07/2008
EDEX extensions dlreCtOry. |_'7O = — 'ElﬁDzluzin—fadapr 10/25/2007
. A .
The folder created will be 2= B plugin-receo 02,07/2008 9
plugin-message. " Xcancel | [ @ox |
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Raytheon
Creating a Plug-In With the Tool (cont’d)

i Packag | Ty Hierarc . Navigat & PluginC &1 Fallm

= Generate the Plug-in code: _
. Eclipse Install Path: Mhomemfegan/eclipsef
— Click the Generate Plugin button it Dokt faov 2

[ Once the Plug_ln haS been Organization Mame: [noaa.nws

Plugin Name: message

generated, close the Plug-In persistable:

. Create Separator: W
Creation Tool
Field Name; body
Field Type: | String
] . Precision: 4098
Note: In order for Eclipse to pick up the Data URI: |
new code, you will need to refresh the Add Held Gl
. . MName Type Precision URI
prOJeCt dlsplay header  String 50 true
body string 4096 false

Remove Feld |

Output Directory: |fhome/mfeganjpr Bruwse

Generate Plugin
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Raytheon
Creating a Plug-In With the Tool (cont’d)

= 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 uEngine

tasks.
= One final reminder: The name of the Plug-In must be
added to the deployment properties file

— See
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Adding Plug-In to EDEX Ingest
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Plug-In Architecture: Raytheon
Adding the Ingest End Point

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

= To use the Plug-In for data ingest, add a Mule descriptor to
its ingest configuration file

— <plugin-name>-ingest.xml is located in res/endpoints in the plug-in
directory

= <plugin-name>-ingest.xml is generated by the plug-in
creation tool
— Normally, no changes are needed to the tool-generated file
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Plug-In Architecture: Raytheon
Adding the Ingest End Point

.
= This example shows the <7 wwceica=s1. 0t amondicg= o 1o
<IDOCTYPE mule-configuratien PUELIC "- f/Mulescurce //DTD mule-configuration XML vl1.0//EN"

'"http://mule.mulescurce.org/dtds /mule/mule-1.4.0- gpring-configuration.dtdr>

ingest definition for the e me———

Bndpoint to stage MESSAGE Data -->

<mode]l name="edex" type='seda'>
message ug- n aS <mule-descriptor name="awips.Mule.Service. StagingSrv-message"
gingleton="trus" implementaticn="ocom.raythecon. edex. services.StagingSrv!
outboundBndpoint="jms: / /ar /message ">
generated by the Plug-In
<erdpoint name="messagelngestEndpoint!
address="file://.. /.. /data/sbn/message /*transformers=Fil eToString ">

tOOI <properties>
<property name="antoDelete" walus="false" />
i

<property name='moveToDirectory! walue='../../processing" />

= Some changes made to the

<threading-profile maxThreadsactive="1" maxThreadsIdle="1" /=

Ingest specification in TO 8 g e

<l -- Bndpoint to archive MESSAGE Data -->
=mule-descriptor name='"Awips.Edex.Service. Archivesrv-megsage"

= More details on the modified o Dot o 1/ ey Ay

<inbo router>
int name="AR-Mesgage' address="jms://ar/message" />

. . . .
S pe C I fl Catl O n ava I I a b I e I n :’ill'jl]j.]:;‘{l?ijll_l;:?;.; e maxThreadsactive="4" maxThreadsIdle="dn />

<properties

MOd u Ie 1 2 . I O8 AD E 1 O <property name='pluginName" valus="MESSASE" />
y . rty name='archiveDirectoryLocation® value=r../../data/archive/message/" />

roname="jmModecn" value="trus" /=

</properties>
Deve Oper U p ateS_ </mile-descriptor>
<l -- Bndpoint to ingest MESEARSE Data -->
<mule-descriptor name="Awips.Bdex.Service. IngestSrv-messagea"
gingleton="false" implementaticn="com.raythecn. edex. services. IngestSrv!>
<inbound- router>
<erdpoint name='"CP-Message' address="jms://cp/message’ />
</inbound - routers>
<gutbound - router>
<rounter className="org.mule.routing.outbourd.FilteringlistMessagesplitter>
<endpoint address="vm://indexvMousus" />

4" maxThreadsIdle=ndn />

property name='pluginName" value="MESSAGE" />
=/properties:
</mle-descriptor
fmodel>
onf igura ticnoe
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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 e-mail 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 Module 3, MicroEngine Scripting.
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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.)
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Raytheon
Hands-On Exercise: Data Type Plug-In (cont’'d)

Sample Messages for the

Final Exercise iigubeiiones S T
send.to. nameidzend. Lo, address;
1. A complete message. Note Sopy st o i mltoLy. Fo. ol s
] gubject line of the message;
that each header element is khe Doty of the Meccddes May

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

on a separate line. - che seperdbe Line:

2. A message with a missing
header element. The

missing element is denoted ¢ rebruary 2007,
by a Iine Containing 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 JMX

Management of User-Defined
Attributes

Hides Interface Details to Container
Extracts Message

AbstractSrvMBean AbstractMessageSrv Calls +processQ on Return
Reports Exceptions
+onCall() /ﬁ\
. __—
f +register() | Registers with JMX for
3 Remote Monitoring

AsciilngestSrvMBean

Does the Work of the Service

_ SBNsatingestSrv Eegurn_ PtUtS Message on Outbound
ndpoin
/
+process() ~—
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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

A4 get the message from the context of Mule ESB event
meszage = eventContext.getMezszage () : N—

// 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 + filelame:

Executes +process()
Chiect 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.getPayloadlsEvtes()
+ 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.filellame
+ "len: " 4+ w=ag.length);
Getting a reference to the
fiprocess the meszage Plugin
long hegin = System. currentTimeMillis(); 9
try {

IProduct productType = PluginFactory.getlinstance() .getPlugini

THORRT, TELUGIIT: ﬁecoding the file name to get
metadata

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

return returnval;

) L the Outbound End Point
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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="S5BH-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' value="1888" />

../ .. fdatassbnssat/?transformers=FileToString'>

Inbound Endpomt isa ESB

File sniffer with dir reference Outbound Endpoint

Virtual memory queue
SEDA scaled

AWP.TRG.SWCTR/TO6.ADE/CAVE-05.01  ADE/CAVE Module 5: Service Oriented Architecture (SOA)
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Raytheon
Mule ESB/ Container Startup Reads Wiring

Mule ESB uses library scanning to

L opt build CLASSPATH
{:I data
B0 esh start.bat (concept borrowed from ANT)
23 b —— 1
{21 conf start Fer mre_mone=. ... -~nule
1 log SET JYTHOM_HOME=._\..\..\jython
O temp SET CUSTOM_LIB=..\lib

SET CLASSPATH=..\conf;%JYTHOH_HOME%

fcall %ZMULE_HOME%\binumule.bat console ~
-config "file:../conf/global.xml, ~
file: .. /conf/product._xml,
file:../conf/fdisseminate.xml,
ile:._/conf/ingest.xml, ~
file:__/conf/persist.xml,
File:../conf/index.xml, ~
File:._/conffadapter.xml, ™
File:._/conf/notify._xml, ™
file:__/conf/fautobld._ 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:flocalhost: 1099/ server |Runtime

SBNsatIngestSrv
Remote Monitoring Through JMX

AWP.TRG.SWCTR/TO6.ADE/CAVE-05.01

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-{@) MBeans 51 Attribute -
IMImplernentation1) L@ Exetdttribute exposedJint Jl J
=] Mule(s) o i@ Execdttribute expusedJIong JEDSZ JZI
name=alobal”onfiguration, tbype=org LI_I ﬂ
name=MuleServerInfo,bype=arg.mu
narme=Mx4jHttpAdapter MBean 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=Productsry.1
[+ & type=server
R edex.services.noaall)
type=server(4)
& name=ascilngestsry, 1
[+ & type=server
EI java.lang{9) [
. java.util. loggingl 13 -
Kl L
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Exercise: Monitoring an SOA Service Raytheon
SBNsatingestSRY Monitoring

Startup: Server Process {activeMQ, Mule, Tomcat}

1.

a &~ Wb

. AWP.TRG.SWCTR/TO6.ADE/CAVE-05.01  ADE/CAVE Module 5: Service Oriented Architecture (SOA)

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

1.
2.

B

. AWP.TRG.SWCTR/TO6.ADE/CAVE-05.01  ADE/CAVE Module 5: Service Oriented Architecture (SOA)

Debugging
Attach Eclipse IDE debugger to Mule.

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

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

Step through the code from the breakpoint, watching the
variables as they change.
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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 B[=1E3
File Edit Help

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

ﬁ E Collaboration Perspective |E Default Perspective |

RCP Eclipse Plug-Ins

Visualization Core

Raster/Vector Rendering

Customization Plug-Ins

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)

EDEX Common

Eclipse Workbench

Resources

|Face

Platform Runtime
(Plugins)

SWT Widgets

054Gl

AWP.TRG.SWCTR/TO6.ADE/CAVE-06.01 ADE/CAVE Module 6: CAVE-Underlying Framework and Rendering
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Goal 1: Minimize Infrastructure, Maximize Reuse Haytheomn
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: Mini_mi_ze Infrastru_cture, Maximize Reuge 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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Goa_l 1: Minimize Infra_structure, I\_/Iaximize Reuse HRaytheon
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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Raytheon

BREAK
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Raytheon
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 Raytheon
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()

" AWP.TRG.SWCTRITO6.ADE/CAVE-06.01

ADE/CAVE Module 6: CAVE-Underlying Framework and Rendering
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Raytheon
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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Raytheon
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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Raytheon
CAVE Resource Capabilities

Felass capahilil:ie?/
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>
"i':'t"rfa':"" ainterfacas aintarfacas
iimagingResource fupdateableResource foutline Resource
+ getBrightness() : float + upd o (oS 0 0 o 9
: pdate (URL : void + getOutline Width() : int

+ geiContrast() . float . +  soutlined() - boolean

+ setBrightnessifloat) : vord + setOutlinetboolean) : wvoid

+ setContrastifioat! : void + setOuthineWidthiint) : wveid
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Raytheon
CAVE Resource Capabilities

= Many (not all) capabilities 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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Raytheon
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
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Exercise: Hands-On Rendering CAVE

» Practical Exercise:
— Launching CAVE From Source Baseline
— Imaging Resources in CAVE
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Exercise: Raytheon
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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Exercise: Raytheon
Launching CAVE From the Baseline (Cont’d

4. After the description @_SE i+ com raytheon viz... [J] CollaborationMana... P = 0| 5=

Overview

page |OadS, CIiCk On Product Definition

This section describes general information about the product. ~

th e i La u n Ch th e Specify the name that appears in the title bar of the application:

Product Name: CAVE

7
P rOd u Ct b I u e Specify the product identifier:
. Product ID: com.raytheon.viz product |Z| |W|
hyperlink. o

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 package
product's defining plug-in. and export the product defined in this

2. Test the product by launching a runtime configuration.

2 Launch the product To export the product to multiple platforms:

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

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

Overview | Configuration | Launcher | Branding GL
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Exercise: Raytheon
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
Open CAVE

2. File->Open GeoTIFF
3.
4

1.

Open “test.tif”

. 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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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

Raytheon

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

AWP.TRG.SWCTR/TO6.ADE/CAVE-07.01 ADE/CAVE Module 7: CAVE-User Interface
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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

AWP.TRG.SWCTR/TO6.ADE/CAVE-07.01

ADE/CAVE Module 7: CAVE-User Interface
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Raytheon
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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Eclipse Plug-In XML (cont’d)

Raytheon

Another example from Drawing's plugin.xmi:

<action

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.

AWP.TRG.SWCTR/TO6.ADE/CAVE-07.01 ADE/CAVE Module 7: CAVE-User Interface
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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: Raytheon
Creating a Custom Imaging 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

AWP.TRG.SWCTRITOB.ADE/CAVE-07.01  ADE/CAVE Module 7: CAVE-User Interface 6/22/07 | Page 237



Exercise: Raytheon
Creating a Custom Imaging Resource (Cont’d)

6. Once you have a bundle that you like:

— Copy the bundle file to cave/etc/staticMenu/Demos.
— Restart CAVE. The menu item 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
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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
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Additional Information (cont’d)

= \Wx-related projects
— Unidata NetCDF
— VisAD
— IDV
— OpenGIS/GeoTools
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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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Raytheon
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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Raytheon
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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Raytheon
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
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Toolbar Extension Example: WarnGen

[ Warmoen I
E (AT} |

ﬂ Fartial RL&RE | W | Ful KAk | W

a WarnGen toolbar action

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

« Enables a mouse handler that allows the
user to draw and manipulate warnings on

an -

the map. The handler interacts with the T R
warning layer, which actually draws the TR
warning e <

« Displays a pop-up window that displays M ek
the warning parameters. G T T R

Do ok LES IVRQWAR Gy CIW DTS Sl
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Raytheon
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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Raytheon
Extension Mechanism: New Editor

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

- Hydrograph

3

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

HG for Turin{turid4)

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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Raytheon

Exercise: Extending CAVE
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Raytheon
Creating a New Plug-In

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

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

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

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

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

Select a wizard <

Create a Plug-in Project

Wizards:

2. Choose “Plug-in Project.”

%% Java Project —

& Java Project from Existing Ant Buildfile

P (= General
P = cvs

I (= Eclipse Modeling Framework
B = lava

3. Click “Next >.”
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Raytheon

Creating a New Project in Eclipse (cont’d)

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

5. Click “Next>."

AWP.TRG.SWCTR/TO6.ADE/CAVE-08.01

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

Project name: [ ]

Use default location

Project Settings
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:
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Raytheon
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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Raytheon
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

£ : - 7 product’s defining plug-in. package and export the product defined in this
. 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

<= 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)

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

= New Java Class Bl
Java Class
Create a new Java class.
L] L] L]
3. 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 Bl

Java Class

Create a new Java class. @

Source folder: [gov.noaa.cave_trainingfsrc ]
Package: [gov.noaa.cave_training ]

[] Enclosing type:

Name: %yToobarAction)

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

Do you want to add co =d in the properties of the current project?

iGenerate commenth

\2) [ 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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Raytheon
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 -@:

IIIIIIIIIIII

clicking on the editorAction - o) e e
and choosing New->action. B

6. Fill in: name, class. -

/. Set toolbarPath to o =
“tools/g3.” Note: This is a e o
grouping placehc_)lder. Tools ) = B
specifies the main toolbatr, . : e

g3 SpeCIerS the third Overview| Dependenc ies | Runt ime |Extens ions| Extension Po ints | B 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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Raytheon
EDEX Installation (Linux) (cont’'d)

— 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) (cont’'d)

— 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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Raytheon
EDEX Installation (Linux) (cont’'d)

— 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 ‘
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EDEX Installation (Linux) (cont’'d)

— Select which components to install for the ADE
— Only the EDEX Server is required. Select Next to continue

IzPack - Installation of AWIPS EDEX Server,

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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Raytheon
EDEX Installation (Linux) (cont’'d)

— 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) (cont’'d)

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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Raytheon
EDEX Installation (Linux) (cont’'d)

— 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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Raytheon
EDEX Installation (Linux) (cont’'d)

= 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) (cont’'d)

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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Raytheon
EDEX Installation (Linux) (cont’'d)

= Installation is complete
— Select Done to exit the installer

. e R T A -

Installation has completed succassfully:
An uninstaller program has been created in:
fhomejflabuserfinstall/Uninstaller

{Made with 1zPack - http://izpack.org/)
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Raytheon
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 fssres)

Places | | Name *  Modified
[& search | D cave 03/05/2007
R MB EDEx_Server_1.0.vmx

& Desktop

s File Systemn
% Floppy Drive
o data_store

O awlpscm
Corpyrag it PSR 0% WWAamm e AN piels ] FroorSend iy oo o raienp i 5 Frtmed 14

ol BT, o RS, AT, T T PO T AT, O, b ARG el ] awlps archive
i S | bty gty =,

o P

af

Virtual Machines (* vmx) 2 |

| ¥ Cancel | | E¥Open J
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Raytheon
EDEX Installation (VMWare Player) (cont’d)

= VMWare Player will run the image
s EDEX Server available for use from the CAVE application

«% Applications Places System %@Qg@

PostgresQL

Fle Edit View Terminal Tabs Help ActiveMQ

Starting PostgresgL: [] File Edit View Terminal Tabs Help
ACTIVEMQ_HOME: /home/user/awips/edex/activemg B
ACTIVEMQ_BASE: /home/user/awips/edex/activemq
Loading message broker from: xbean:file:../conf/activemg.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
Hle Edit View Terminal Tabs H{ INFO TransportConnector - Connector discovery Started
me: 1181326716495 descriptien: |INFO TransportserverThreadsupport - Listening for connections at: tcp://local
messageRateTime{ count: host.localdomain:616167wireFormat.maxInactivityDuration=0
erageTime: 1855.0 averageTimeEX INFO TransportConnector - Connector static Started
averagePerSecondExMinMax: 0.0 4 INFO TransportServerThreadSupport - Listening for connections at: stomp://loc
me: 1181326716495 descriptien: |alhost.localdomain:61613
} INFO TransportConnector - Connector stomp Started
pendingMessageCount{ co INFO BrokerService - ActiveMQ JMS Message Broker (localhost, I
ampleTime: 1181326715448 descri)D:localhost.localdemain-52293-1181326614562-0:0) started
messageRateTime{ count:|
erageTime: 1055.0 averageTimeE:
averagePerSecondExMinMax: 0.0 4
me: 1181326716495 description:

Fle Edit View Jerminal Tabs Help

Mule ESB and Integration Platferm version 1.4.0
MuleSource, Inc.
For more information go to http://mule.mulesource.org

Server started: Friday, June 8, 2007 6:17:52 PM GMT
Server ID: 8bal20a3-15ec-1ldc-a43a-7beec7def608
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
JMX Agent: service:jmx:rmi:///jndi/rmi://localhest:1099/server
MX4] Http adaptor: http://localhest:9999

Mule Admin: accepting connections on tcp://localhost:60504
Wrapper Manager: Mule PID #3420, Wrapper PID #3418

]

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: Normal Exec|

.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|
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Raytheon
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 AWIFS CAVE @VERSIONE@!
This software is dewveloped by

- Raytheon AWIPS <awips.omaha@raytheon. coms
The homepage is at: hitp:/ /'www.raytheon.com/

{Made with IzPack - http://izpack.org/)

Mext Quit |
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CAVE Installation (cont’dO

—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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CAVE Installation (cont’d)

—Accept the license agreement and select Next

IzPack - Installation of AWIPS CAVE - 9EE

Flease read the following license agreement carefully:
COPYRIGHT 0 1999-2008, RAYTHEON COMPANY
WL L RIGHTS RESERVED, An Unpublished Worl

.5 COVERMMENT UMLIMITED RIGHTS MOTICE

If the end user is the 1.5, Government or any agency thereof, this source
code is provided to the 5. 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 agreement.

Previous | Mext | Quit

(Made with 1zPack - http:{/izpack.org/)
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CAVE Installation (cont’d)

—Enter the installation path (or browse to it) and select Next

IzPack - Installation of AWIPS CAVE (== ][]

Select the installation path:

[fhome/labuser/cavel | Browse...

(Made with 1zPack - http://izpack.org/)

Previous | Mext Quit ‘
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Raytheon
CAVE Installation (cont’d)

= 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 ‘
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CAVE Installation (cont’d)

—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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CAVE Installation (cont’d)

Raytheon

= Installation is complete

— Select Done to exit the installer

(Made with 1zPack - http://izpack.org/)

IzPack - Installation of AWIPS CAVE

Installation has completed successfully.

[=)[=](x]
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Raytheon
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 (cont’d)

= 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>
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CAVE Menus (cont’d)

= 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 (cont’d)

= [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 (cont’d)

= 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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Exercise: Raytheon

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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Exercise: Creating a New Menu ltem Raytheon
Getting Started

= Create Plug-In “gov.noaa.menu_example”
2

Project name: | gov.noaa.menu_example|

Use default location

Location: |fhome/chammack/workspa

03a.menu_example

Pmoject Settings
Creats a Java project

Source folder. | src

s Click “Next”

Output folder: | bin

Target Platform
This plug-in is targeted fo run with

(@ Eclipse version

O an OSGi framewerk

(S

< Back Next > H Einish H Cancel ‘

New Plug:-in Project
Plug-in Content
Enter the data required to generate the plug-in

Plug-in Properties
Plug-in 1D: gov.noaa. menu_example
Plug-in Version: | 1.0.0

Plug-in Name: | Menu_example Plug-in

s Click “Finish” e

Plug-in Options

Generate an activator, a Java class that controls the plug-in's life cycle
Activator |gov.ncaa menu_example Activator

This plug-in will make contributions to the UL

Rich Client Application

Id you like fo create a rich client application?

O Yes @ No

@ < Back Next > ‘ | Einish | ‘ Cancel
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Exercise: Creating a New Menu ltem
Getting Started (cont’d)

Raytheon

= [o allow the new plug-in to participate

in the plug-in environment, add the
neW|y < Plug-ins and Fragments

Created plug—in to the Plug-ins and Fragments 1,

Select plug-ins and fragments that should be

featu re - Xm I packaged in this feature.

4+ com.ibm.icu (0.0.0)

<= com.raytheon.edex (0,0-0

<= com.raytheonsgdro (0.0.0)

= |ncom.raytheon.viz._awips, 4+ comreonviz 0.0
Open featu re ) Xm I ’ and Choose «= com.raytheon.vizalerts (0.0.0)
Plug-Ins Tab

== com.raytheon.viz.core (0.0.0)

<= com.raytheon.viz.core.catalog (0.[§
<= com.raytheon.viz.core.gl (0.0.0)
== com.raytheon.viz.core.graphing (Ci
= com.raytheon.vizdrawing (0.0.0)

H 1] ” = com.raytheon.viz.gectiff (0.0.0)
u CI ICk Add " <= com.raytheon.vizgfe (0.0.0)
== com.raytheon.vizgrid (0.0.0)
== com.raytheon.viz.pngtile (0.0.0)

<= com.raytheon.viz. pointdata (O.D.Uj:

= Add the newly created Plug-In, and | ... . vems 000
Save the Conflguratlon <= com.raytheon viz.satellite (0.0.0)

<= com.raytheon.viz.shapefile (0.0.0
[¥] : | [¥] Total 57

Plug-in Details

installation details for the selected plug-in,

MName: International Components for U
Version: 0.0.0

Download Size (kB) |0

Installation Size (kB): 0

[] Unpack the plug-in archive after the installation

Specify environment combinations in which the
selected plug-in can be installed. Leave blank if the
plug-in does not contain platform-specific code.

Operating Systemns: Browse...

Window Systems:

m || @
2|2
5 (8

Languages:

m
:
[3¢]

Architecture:

Overview | Information | Plug-ins | Included Features | Dependencies | Installation| Build| feature xmi | build properties |
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Exercise: Creating a New Menu ltem Raytheon
Creating the Action Class

New Java Class

a Create DemoActionHandler |...c...

Create a new Java class. (\;)

Source folder: gov.noaa.menu_example/sre Browse...

gov.noaa.menu_sxample Browse...
Irowse...

7] Enclos

type:

Name: DemoActionHandler
Medifiers: @ pub Crdefault O private O protected

I:labstract [] 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
| as con i

Bo you want to add commen gured in the poperties of the current project?

Superclass:

» Extend AbstractHandler =~ [uwe="

‘Generate comments )

a Finish

7 > ‘ FEinish H) Cancal
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Exercise: Creating a New Menu ltem Raytheon
Creating the Action Class (cont’'d)

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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Exercise: Creating a New Menu ltem Raytheon
Building the Command XML

U S i n g ‘th e E Cl i pS e p I u g - i n &5 vizproduct ShapefilelmportActio | &g gov noaa menu_exampl 82 723 :"’E'

“ Extensions

manifest editor: —

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

org-echipse-ti-cammand name*:

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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Exercise: Creating a New Menu ltem Raytheon
Creating the Handler XML

. C re ate o “gov.noaa. menu_examp 1 DemeoActionHandler.ja

% Extensions

org.eclipse.ui.handlers TE s

Define extensions for this plug-in in the following section. Set the properties of "handler”. Required fields are

dencted by "*".

type filter text

I <= ong eclipse-di-commands

s Set commandld to match
command created
previously

s Point class to
DemoActionHandler class —

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>
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Exercise: Creating a New Menu ltem Raytheon
Creating the Handler XML (cont’d)

s Create org ecli pse.u l.menus T . ——— e

% Extensions

All Extensions laz Extension Element Details

Define extensions for this plug-in in the following section The selected element has no properties to set

type filtar text

s Create menuContribution: s s s

menu:org.eclipse.ui.main.menu?after=File ey ~
disabledicon:
II:W” hovericon:

B Hello worid {commana)

label:

Hello World
tooltip:

helpContextid:

= Create command =

— Set Label “Hello World”

— Match commandld to previously
created command

[

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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Raytheon

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: 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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6/22/07
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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 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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Raytheon
Objectives

= Provide updates to previously covered developer topics
iIncluding
— Modification to EDEX Ingest data flow and impact to data-type plug-in
development

— Modification to EDEX Data Access Layer and impact to data-type plug-
in development

— Modification to EDEX Data Base Definition pattern and impact to data-
type plug-in development

— Modifications to the EDEX Plug-in Creation Tool
— Additions to the AWIPS Il installers
— Preview of upcoming training and capabilities
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Revised Ingest Data Flow
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Modified EDEX Ingest Data Flow

s EXisting Ingest Data Flow was causing memory-related
problems
— This is critical to system stability in the future.

= For TO8, EDEX Ingest DATA Flow is simplified and
standardized

s Standardized: All data initially handled by a staging service to
facilitate automated load balancing in a clustered
environment

» Standardized: All data passes through an archive service to
allow archiving of data for future playback

» Simplified: Ingest and persistence services combined into a
single service

= Simplified: Standardization of data flows simplifies the
=configuration of data endpoints
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Ingest Data Flow Delivered in TO 6

Data Access Layer Add|t|onal
‘i' i‘ Processm

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

= Features separate mule endpoints for:
— Reading data files (StagingSrv)
— Decoding the data (IngestSrv)
— Saving Data to HDF-5 (PersistSrv)
— Writing meta-data to the database (IndexSrv)

= Not all data processed by PersistSrv
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Ingest Data Flow Delivered in TO 8

Data Access Layer Additional
i‘ ii Processing

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

= New service (ArchiveSrv) added to provide archiving of
iInbound data

= IngestSrv now handles both decoding of data and
persistence to HDF-5 based data store

= StagingSrv, ArchiveSrv and IngestSrv have a separate end-
point for each data type
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TO 8 EDEX Ingest Services

Service Description

StagingSrv | Listens on an SOA endpoint for data and moves the data to working
directory on a network shared device. Initially places file path on JMS queue
to allow cluster-based processing.

ArchiveSvr | Listens to JMS queue for available work. Copies files from working directory
to archive directory. Returns file path to JMS queue for further processing.

IngestSrv | Listens to JMS queue for available work. Reads file from working directory
and decodes file contents. Persists certain binary data to HDF-5 archive.
Passes metadata to JMS queue for further processing.

IndexSrv Listens to JMS queue for available work. Saves the metadata extracted
from the ingested data to PostgreSQL database for client retrievals. Passes
meta-data to JMS queue for further processing.
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Raytheon
Data Flow Impact

= First three stops of the modified data flow configured in a
single XML file in each data-type plug-in

— XML file is the xxx-ingest.xml file, located in the “res/endpoints”
directory of the plug-in (xxx represents the data type, e.g. satellite)

[Note: See next few slides for the default configuration for the satellite
plug-in.]
= Final stop of the data flow configured in the Index Server’s
configuration file, index.xml
— This file is located in “opt/esb/conf”

= All configuration files located in the EDEX baseline in the
ADE

Demo: Use Eclipse file
browser to show location.
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satelite-ingest.xm|

<?xml version="1.0" encoding=""UTF-8"?>

<IDOCTYPE mule-configuration PUBLIC '-//SymphonySoft //DTD mule-configuration XML V1.0//EN"
"http://www.symphonysoft.com/dtds/mule/mule-spring-configuration.dtd™>

<mule-configuration version="1.0">
<model name=""edex" type="'seda’>

<I-- Endpoint to stage Satellite data --—> A

Add configuration for endpoints
<I-- Endpoint to archive Satellite data --> }A”””””

<I-- Endpoint to ingest Satellite data -->

7

</model>
</mule-configuration>

This is the basic SOA configuration
file. Content represented by the three
comments is shown on the next three
slides.
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satelite-ingest.xml (cont’'d)

<I-- Endpoint to stage Satellite data --—>

<mule-descriptor |EDEX(JasshandHnglnessage
name=""Awips.Edex.Service.StagingSrv-satellite"
singleton="true"

implementation="com.raytheon.edex.services.StagingSrv
outboundEndpoint="jms://ar/sat'>
<inbound-router> [Outbound JMS queue. Inbound source directory.
<endpoint name="'sbnSatlngestEndpoint*
address="file://../../data/sbn/sat/?transformers=NoActionTransformer >

<properties>
<property name="moveToDirectory*
value="__/__/processing" />
</properties> . .
</endpoint> Move to working directory.

</inbound-router>
<threading-profile maxThreadsActive="1" maxThreadsldle="1" />

</mule-descriptor> (
Single instance used for this end point.
This is configuration for the satellite

staging service. It is configured to
“sniff” a directory and move each file

to the working directory.
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satelite-ingest.xml (cont’'d)

<I-- Endpoint to archive Satellite Data -->
<mule-descriptor IEDEX Class handling message.
name=""Awips.Edex.Service.ArchiveSrv-satellite"
singleton="false"
implementation="com.raytheon.edex.services.ArchiveSrv" 4—40utbound.JMESqueue.
outboundEndpoint="jms://cp/sat’'> <
<inbound-router>
<endpoint name="AR-Sat" address="jms://ar/sat" />

</inbound-router> *———Jinbound Jvs gueue.
<threading-profile maxThreadsActive="4" maxThreadsldle="4" />
<properties>

<property name=""pluginName" value=""SATELLITE"
<property name="archiveDirectorylLocation"
value=""__/.._./data/archive/sat/" />
<property name=""jmxModeOn" value="true" />
</properties>
</mule-descriptor>

Up to 4 instances used for this end point.

Move to working directory.

This is the configuration for the
satellite archive service. It is
configured to listen on a JMS queue
and process the file identified by the
message received from that queue.
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satelite-ingest.xml (cont’'d)

<I-- Endpoint to ingest Satellite data -->
<mule-descriptor
name=""Awips.Edex.Service. IngestSrv-satellite” g
singleton="false" ‘////
implementation="com.raytheon.edex.services. IngestSrv''>
<inbound-router> Inbound JMS queue.
<endpoint name="CP-Sat" address="jms://cp/sat" /><+— |
</inbound-router>
<outbound-router>
<router className="org.mule.routing.outbound.FilteringListMessageSplitter'>
<endpoint address="'vm://i1indexVMQueue" /> <—

</router> | Outbound JMS queue,

</outbound-router> splits multiple messages
<threading-profile maxThreadsActive="1" maxThreadsldle="1" /> b b ges.

<properties>
<property name="pluginName" value="SATELLITE" />
</properties> Thread pooling for this endpoint.

</mule-descriptor>

EDEX Class handling message.

This is the configuration for the
satellite ingest endpoint. It is
configured to listen on a JMS queue
and process the file identified by the
message received from that queue.

AWP.TRG.SWCTRITO8.ADE/CAVEL2.00  ADE/CAVE Module 12: TO8 ADE 1.0 Developer Updates 6/22/07 | Page 345



Raytheon

Questions?
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Raytheon

Revised Data Access Layer Implementation
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Raytheon
DAO Pooling: Overview

s Database performance, specifically slow database access
times, identified as an issue coming out of TOG6

— The Data Access Layer (DAL) was instantiating and destroying a
Data Access Object (DAQO) for each database interaction

— Because the DAO encapsulated the database connection, this
tends to be a (time-) expensive operation
s Pooling mechanism introduced in TO8 to limit the potentially
expensive operation of instantiating data access objects

— DAO created the first time it is needed, then maintained in a pool of
available objects

— When a client needs to access the database, it gets the DAO from
the pool rather than creating a new DAO object instance
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DAQO Pooling: Overview (cont’'d)

class dao-diagrams /

gethraoClassNamel): Class<™=
getbbMHamer) : String

gt TestOnRetum () - hoolesn
geit TestlWhileile ] | boolear

geit e Betweer EvickonRurslf V=] lomg
getllhenEchausted Action () © hite

b

Gerefoie yed OiyectFoo!
pioial ;Do Foal

getSessionF actoryMamer : String
getTxhlanagerMame] : String

wintefaces
pool::DacFPaclMBean pool ::0=0Corfig ;
+  gedlfaxdctivel) i + DEFAULT: DaoConfig = DaoConfigno ... freadOnitPEFAULT
gedidaxdctive () - iet
+  getlaxiie) int + DEFAULT DB MWAME: String = "metadata" {read0nly}
+  geddze Todal ) - int B2 e e yad Poolable ObectFactony :
+  getlMaxWait) @ long Fon Dac Eactany forEIass(Cla.ssf?tbj: DaoCu_:-nflg
+  gelfrEvictabledle Taeilis( : lorg fmClaSS(Str!ng)- aoConfig _
+  gethfrile it e DA e EAsR R forEIass(Str!ng. I:Ia.ss<’.-j>j: DaoEn.:-nflg
+  gediiun TestsPerSviotionfun) it + makeObjectObject) : Object :D'C'ESS(Str'ng-_Stnn_gJ.Daol:-_:-nfug
+  getTestOrSomue) - hoolean orlratab ase(String) : DacConfig
+
+
+
+

B s e o S U S

barrmdbjectObject) : Object
getinstancea’) : DaoPool
retumObjectObject, Object) : waid
retumObjectCaralran : woid

S

» DAO pooling mechanism consists of three classes
— DaoPool: A singleton, this is the class clients utilize to borrow and return a DAO
— DaoFactory: The class is used internally by DaoPool to instantiate appropriate DAO

— DaoConfig: This class contains information about the DAO; the database name,
Hibernate class, and the Hibernate session factory and transaction factory. Provides
static convenience methods for obtaining configurations.
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DAO Pooling: DaoPool Class

= Main class used for borrowing data  [s===edezan: 2
access objects cinerfaces

poolDzoPoalMBear
m Consists of two main methods:

— borrowQObiject(). Used to obtain the
DAQO from the pool

— returnObject(). Used to return the
DAO to the pOOI gt fieBetweenEvickion Aunsilliz] lomg
getlliher Exlau sted Action )  hyte

= Every call of borrowObiject() must be %
followed by a matching call of =
returnObject()

getidaxActive ) int

getilaale @ int

gedia: Tota!() @ int

getfa=Wai]) - lomrg
getifrEvictabledle TineEie] lomg
getifasale @ int

getlivs NestePerEvickionRun () @ int
gt festOrBomow ] @ hoolean

get FestOn Retum () @ hoolean

get Festilhilesle @ hoolean

S S N SO T N R S N T

Gerefoie yed OiyectPoo!

pool :OaoPool

borrowObject/Object) : Object
getinstance) : DaoFoal
returnObjectObject, Object) @ woid
returnObjectCarelaand : woid

+ + + o+
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DAO Pooling: Borrowing a DAO

= Make a call to DaoPool.getlnstance().borrowObject(Object key);

= Key may be any of 3 types object types: String, Class<?> and
DaoConfig
— String object: The value of the String is the name of a database
« A data access object for the specified database is returned

« The DAO will be usable only for database inserts and updates
(Hibernate requires a class instance to retrieve data)

— Class<?> object: The Class object of a DAO
« An instance of the DAO is returned
« The DAO has full database functionality available

— DaoConfig object: An instance of DaoConfig describing the
desired DAO

« The DaoFactory is used to construct a DAO matching the properties
of the DaoConfig object.

« This option allows user to create a DOA “on the fly” when the DAO
does not already exist
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DAO Pooling: Utilization

This code snippet is from the AIREP Decoder.

= As with any pooled resource, one must be careful to return
borrowed objects to the pool.

AirepDac daoc = (AirepDac) DaocPool.getInstance()
.borrowCbject(AirepDac.class) ;
try {
/f set up datalURI
Cbiject [] dbRpt = dao.gueryByDataURI (datalURI):
// use the results of the gquery

} catch (Exception e) {
// Handle Exception

} finally {
DacoPool.getInstance () .returnCbject(dac) ;

}

= Always use a try — finally block when using the DAO pool

= As shown here, the DAO class object is normally used to
borrow the DAQ instance
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DAO Pooling: Pool Configuration

= Pool Configuration options
located in the
DALConfig.xml file

= [hese may be
changed, but

YV name="

rop key="maxActiwve">150

. T =n ]
will not take S o S
" =nu i tn 2
effeCt untll : . tz§=“2i§:iiztabieIdieTimeMillis“ 10000
MUIe IS .- tziz:iiiijii;PervictionRun“ 10
restarted. B hatm cant tnnturuniaian

key="testWhileIdle"=false</

o key="timeBetweenEvictionRunsMillis"=60000<=/pz
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DAO Pooling: Additional Information

» EDEX Database pooling utilizes the generic object pooling
API provided by the Apache Commons Pool project

s More information available at:
http://commons.apache.org/pool/
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Questions?
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Revised Database Definition Pattern
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EDEX Plug-Ins: The Plug-In Concept

= EDEX plug-in contains
multiple classes and definition

plugin-satellite

files

I - Tes conf Note: “com/raytheon” may be
— A sample plug-in directory l S “"“d“‘iy replaced by "gov/lab”
structure — the satellite decoder | - com
plug-in — shown here } e
— A plug-in is not limited to this | R ke
directory structure; it may contain I I ' L}nft;tenite
additional directories | | |-- goes
. | | | "-- convert
s EDEX services use the Plug- | | [, -
In to decode data, store data, | ol s
retrieve data and convert data

for transfer to clients
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EDEX Plug-Ins: Plug-In Configuration Files

s Most aspects of an EDEX plug-in controlled by a set of files
— Although not strictly required, most Plug-Ins have these files

Folder File Description
<root> build-components.properties | Defines the build dependencies for the
plug-in
client-includes.dat Defines the files to include in the client
version of the plug-in
<root>/res binding.xml Defines the JiBX bindings for data
classes in the plug-in
<data-type>.db.xml Defines the database table definitions
for the plug-in
<data-type.hbm.xml Defines the Hibernate mappings for
the plug-in
<root>/res/conf plugin.xml Defines run-time configuration values
for the plug-in
<root>/res/endpoints | <name>-ingest.xml Defines the Ingest ESB definitions for
using the plug-in for data ingest

Note:
— <name> is the plugin name, e.g., grib
— <root> is plugin-<name>, e.g., plugin-grib
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EDEX Plug-Ins: DB Table Generation

» EDEX has ability to generate Plug-In related database tables

automatically
— Table generation controlled by the Plug-In’s <data-type>.db.xml files
— Each file contains the definition of a single database file

= A Plug-In’s tables are generated when the Plug-In is first
added to the EDEX system

— Tables are also added following a complete database purge
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EDEX Plug-Ins: Data Retention

s EDEX uses the data table definition file to specify data
retention for automatic data management

— Maintenance consists of deleting old data files (HDF5) and purging old
data from the database (PostgreSQL)

— Data maintenance is performed
« When the EDEX server initially starts
« At 15 minutes past the hour as EDEX continues to execute
s EDEX uses a partitioned approach to data management

— Data partitioned into 4 segments
« In the database, each data table has 4 partitions

— Data deletion accomplished by deleting/purging appropriate partition

= Example: If a retention time of 24 hours is specified, each
partition will contain 12 hours of data
— More on this later
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EDEX Plug-Ins: Data Table Partitions

Raytheon

clazs diagrams

weolumne

Main Table

*Plk datalRl: warchano)

2 field_1: bigint

*  field_2: char1d)

£ inzert_time: timestamp

arib_2

grid_d

«eolumny

7 datalRl: warchanS)
®  field_1: bigint

*  field_2: char1d)

7 inzert_time: timestamp

Partitions

= datallRl: warchan)
*  field_1: bigint

*  field_2: char10)

i inzert_time: timestamp

7 datalRl: warchansS)
®  field_1: bigint

*  field_2: char1d)

7 insert_time: timestamp

woolumny

datallRl: warcharS)

*  field_1: bigint
* field_2: char10)
i inzert_time: timestamp

wPkx
+ Fk_aribfvarcharn

+ FL_griblwarchar

wF ke

wPkx

+ Fl_ariblvarchar

xF ke

+ FL_griblvarcharn

s EDEX database uses PostgreSQL partitioning of database tables

— Each table has 4 partitions

— Each time data is purged; the oldest partition is deleted and re-created
» Partition usage (once the server is running)
— Two partitions contain archived data
— One partition is being actively used to store new data
— One partition is being deleted and re-created
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EDEX Plug-In: Data Table Partition Example

= Assuming a specified retention time of 24 hours
— Each partition will hold 12 hours of data

» Data stored into partition A & B, D as a A B D
“spare”
— After 24 hours, data begins to store into C
— A minimum of 24 hours data is retained

s When C is filled, data is stored into D
— At that point, A is purged and re-created A B G
— Once again, a minimum of 24 hours

= When D is filled, data is stored into A
— At that point, B is purged and re-created

= This process continues as long as EDEX
continues to execute!
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EDEX Plug-Ins: DB Table Definition

<tableDefinition>
<tableName>grib</tableNams>
<hibClass>com.rayvtheon.edex.plugin.grib.GribRecord</hibllass=>
<retentionHours=>24</retentionHours>
<prder>l</order>
<defaultClass>true</defaultllass=
<partitioned>=true</partitioned=
<]linkedExternallyv>true</linkedExternal lv=>

<gcolumnbefinition>
<name>datauri</names>
<columnType>varchar</columnType>
<constraintType>PRIMARY KEY¥</constraintType>
<precision=El2</precision=>
<scale>0</scale>
<dataURI>false</datalURI>
<index>none</index>

</columnDefinition>

Example of a db.xml file. The next
few slides explain each element.

</tableDefinition>
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EDEX Plug-Ins: DB Table Definition (cont’d)

Tag Description

tableDefinition Defines a single table. Each table definition file contains a
single tableDefinition tag set

tableName Defines the name of the database table to create

hibClass Defines the name of the class that represents a record in this
table

retentionHours Defines the number of hours to retain data in this table

order Defines the order in which related tables are created

defaultClass Specifies if this table is the default (base) table for the plug-in

partitioned Specifies whether the table may be partitioned

linkedExternally

Specifies whether entries in this table are linked to data in the
HDF5 repository

columnDefinition

Defines a column in the table. A each table contains multiple
column definitions

AWP.TRG.SWCTR/TO8.ADE/CAVE12.00
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EDEX Plug-Ins: DB Table Definition — Raytheon
Additional Information on Table Definition

= order tag: A Plug-In may specify multiple tables, each
specification in a separate file. The order tag determines the
order in which tables are created. Each table in a Plug-In
must have a different order value. This allows a Plug-In to:
— Specify multiple tables and
— Include dependencies between the tables.

» defaultClass tag: A Plug-In may define multiple tables for its
data. The defaultClass tag specifies if the table is the main
for the Plug-In. This table is the one used by term query.
Exactly one table may be designated as the default.
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EDEX Plug-Ins: DB Column Definition

Tag Description

columnDefinition Defines a single column of the table

name The name of the column

columnType The column type

constraintType Constraint type for the column. Valid values are
PRIMARY KEY, UNIQUE, FOREIGN KEY, NONE

precision The size, number of characters or digits, of the field

scale (For numeric floats only) the number of decimal places

dataURI Specifies whether this column is used in creating the
data DU

Index Specifies whether this column is indexed. Valid values

are single, composite, none
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EDEX Plug-Ins: DB Column Definition — Raytheon
Data URI Column

= Main table for a data-type plug-in includes a data

URI column

— The data URI column is the primary key for this
table.

— For externally linked tables, the data URI column
links the meta-data in the table to the binary data in
the HDF5 repository.

— Selected columns in the table contribute to the data

URI. These columns must be selected to provide a
unique column value.

<columnDefinition>
<name>datauri</name>
<columnType>varchar</columnType>
<constraintType>PRIMARY KEY</constraintTyvpe>

<precislion>2bhé</precision>
<index>none</index>
</columnbDefinition>
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Questions?
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Tool Modifications for TOS8
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Problems Identified/Addressed

= Problems with the original Plug-In Tool identified by NWS:
1. A need to better handle the “package name space”
2. A need for scroll bars to be able to use the entire tool

= [n addition, there was some refactoring of the Plug-In pattern
3. A need update the tool to match the refactored Plug-In

s Of these,

— #1 and #3 addressed via code changes

— #2 is a consequence of Eclipse. We present a partial workaround.
At this point, there is no way to use the tool on a “small” screen.
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Displaying Plug-In Tool

Java - Eclipse SDK
File Edit Navigate Search Project BRun Window Help

i BT Ov QY (& #HE &S Y £ |&§java) »
s EATINREN, Drag tool to new position| T8 gfoutink O
Eclipse Install Path: I

Organizaton Doman: After the tool is displayed,

Organization Name:

drag it to the right side of

IPersistable:

Create Separator: ECIipse- Once that iS done,

G resize as desired.

Field Type:

Precision:

Data URI: 1

\Add Field| | Clear|

Name Type Prec ||E Console &3 Ci» = 8

No consoles to display at this time.

[
L ‘\IDrag from original position.
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Plug-In Tool, New Features

=8

= The Plug-In tool has been modified slightly =~ = tevoator|® Puan creators
to better f|t thePIug_In Creatlon pattern Eclipse Install Path: | home/devtools/eclipse/|

rganizaki omain: ov [l
— Code templates are part of the Plug-In, so you = E |
need to specify your Eclipse location. i e | |

— Wording of checkbox labels has changed — {lpersistabla

Organization Name: | |

does not change functionality. —— \creste separton -

— A precision value has been added to the feld ame: | |
section for defining data entries. This is used | "™ ™ N : :
mainly for defining database fields for strings. Data URL .

It should be set to zero (0) for other data types. | (el (Clear|
Name  Type Precision URI

|' Remove F|eld.|

Output Directory: | || Browse

| Generate Plugin '|
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Plug-In Tool, Demonstration

Java - Eclipse SDK

File Edit Navigate Search Project BRun Window Help
r By Ov Qv | & G| &S = ([@ava
= Navig @ Plugi & -~ = O = 0|5 Qutlin &2 -~ =0

o ol
Eclipse Install Path: ¢
An outline is not

Organization Dormain: available.
Organization Name:
Plugin Name:
IPersistable:

Create Separator:

Real time demo of Plug-In tool.

Field Name:
Field Type:

Precision:

Data URI:

1]

\Add Field| | Clear|

MName Type Prec| | E Console &3 ci» = 08
No consoles to display at this time.
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Questions?
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Code Example
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Raytheon
Code Walk-Through

Examination of Code for a
Data-Type Plug-In Using Eclipse
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Installer Modifications for TOS8

AWP.TRG.SWCTRITO8.ADE/CAVEL2.00  ADE/CAVE Module 12: TO8 ADE 1.0 Developer Updates 6/22/07 | Page 377



Raytheon
AWIPS Il Installer

= With AWIPS Il, there are now 3 installers
—CAVE installer
—EDEX installer
—ADE installer

» AWIPS Il Installers require Java

Note: Support for EDEX installer on Windows has been
dropped with TOS.
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AWIPS Il Installer Updates

IzPack - Installation of AWIPS EDEX Server

Please read the following information
[This will install a copy of the AWIPS EDEX 2.0.0
software in a selected directory.

m Versions have been updated

— Shown here is the general information
page, also on other pages

=l |Prior to running the installer, you should
uninstall any existing AWIPS EDEX installation
and close unneeded windows and applications.

|AWIPS EDEX Version: 2.0.0
Installer created: January 22 2008

< » = = |0

Previous Quit

{Made with 12Pack - http:/fizpack.org/)

IzPack - Installation of AWIPS EDEX Server

= Pack selection page has e~

Mote: greyed out packs are required.

¥ EDEX Server 222.08 M3

. ¥ Configuration Files 5.81 KB

— Fewer choices
y [¥  PostgresqL Database 93.68 MB

hra [~ Server Installation 11.76 K8

[T Clustered Server Support 142 bytes

— Support for clustered servers

The selected package has the following dependencies and/or excludes
Dependencies: Server Installation

Description
Install EDEX configuration files to support clustering

Total space Required: 50144 MB
Ayailable space, 7.28 CB

S i

Made with 1zPack - http://izpack.oraf)
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ADE Installer

= AWIPS Il ADE 2.0 now has a
separate installer

» Installs development tools
— AWIPS II (TO 8) code base e Al ami B e s
— Eclipse Europa (3.3.0)

(Made with |zPack - http:/fizpack.orgf)

IzPack - Installation of AWIPS ADE

s ADE installation location is

selectable at install time | -

. . « 1 \ Select the installation path:
— Default location is “~/ade st )

(Made with IzPack - http:/fizpack.org/)
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ADE Installer (cont’'d)

s ADE components installed are

selectable
— Must install code base

— Eclipse installation is optional
« Eclipse install required for CAVE work

= Uninstaller provided as part of the
ADE installation

AWP.TRG.SWCTR/TO8.ADE/CAVE12.00 ~ ADE/CAVE Module 12: TO8 ADE 1.0 Developer Updates

IzPack - Installation of AWIPS ADE

Select the packs you want to install
Mote: greyed out packs are required
¥ ADE Baseline 532.02 MB
[¥ Eclipse 2.3 339.62 MB
" -
Descri ption
Total space Required: 871.64 MB
Ayailable space: 551GB
ith |zPack - http:/fizpack org/)
revious | MNext (o] |

’?‘ This will remove the installed application(s)!

b

IzPack - Uninstaller

| Force the deletion of fhome/mfegan/ade:

[MNothing]

P L.Ininsta|||

@
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ADE Installer (cont’'d)

h 4 h 4 ¥
eclipse projects uninstaller
. $ ) : ) ¥
Eclipse 33 EDEX & CAVE Lninstaller JAR
exacutable source code

» Basic ADE 2.0 install structure shown here
— Name and location of the root directory is configurable (at installation)
— Default installation location:
<user-home>/ade (Linux)
C:\Program Files\ade (Windows)
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Questions?
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CAVE Modifications for TOS8

Other Items of Interest
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CAVE Modifications for TOS8

= TO8 implemented selected AWIPS | functionality in CAVE

— For the developer, this amounts to an addition of code to the baseline

— The basic patterns and techniques used by the CAVE developer have
not changed — refer to existing AWIPS |l modules

= Any questions?
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Coming in TO9

Raytheon

= Additional AWIPS I functionality
— Core GFE
— AVN FPS
— D2D functionality

= Python Scripting support
= Local application support

AWP.TRG.SWCTR/TO8.ADE/CAVE12.00 ~ ADE/CAVE Module 12: TO8 ADE 1.0 Developer Updates
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Coming in TO T1 Training Updates

= Documentation of existing uEngine Tasks
» Updates to existing Training Modules (1 — 11)
= Annotated code examples
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Questions?
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Wrap-Up
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Summary

s Covered modifications in EDEX dataflow introduced in TO8

= Covered modifications to the Data Access Layer
Implementation introduced in TO8

s Covered modifications to the Database Definition Pattern
introduced in TO8

= Covered modifications to the to the Plug-in Creation Ultility
introduced in TO8

s Covered modifications to the Installer for TO8
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Resources

= On the ADE 1.0 DVD (TO8)

— Current code available for examination in the CAVE baseline
— JavaDoc documentation available
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