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1. Overview

This document provides procedures for verification of work completed for NNEW during the federal
fiscal year 2009 (FY ’09). In many cases, these capabilities are extensions to the capabilities developed
for NNEW in previous years, 2007-2008. Specific mention will be made when appropriate.

NNEW implementation during FY ’09 was focused primarily on 5 areas: implementing federated
registry/repositories, developing a Web Coverage Service Reference Implementation (WCSRI),
developing a Web Feature Service Reference Implementation (WFSRI), orchestrating services in the Fuse
ESB container mandated by the FAA’s System-Wide Information Management (SWIM) program, and
developing an initial security infrastructure for managing data access.



2. Test Requirements

The verification procedures outlined in this document may be executed on any computer that satisfies a
minimum set of requirements. System requirements include basic system dependencies and demonstration
applications.

System dependencies can be satisfied by installing publicly available components, typically released by
parties unaffiliated with the NNEW project. In all cases, these components are available without licensing
costs.

Demonstration applications are specialized tools that facilitate interaction with NNEW standard services
or formats. In many cases, these applications were created by NNEW developers primarily for the
purpose of this test. Those tools may be unavailable or unsupported after the test is complete.

2.1 System Dependencies

System dependencies are required to run the demonstration applications. These include computer
memory, network connectivity, libraries, and utility packages. All of the items below must be installed
prior to installing and configuring the demonstration applications:

e Memory

The test computer should have a minimum of 1048M of RAM. This memory is primarily needed
for responsiveness when running the NNEW FY 09 IT Demonstration Integrated Java
Application. Performance for visualization of some of the larger datasets is greatly improved for
clients with 512M or 1G of RAM.

e Internet Connection

The test computer must be able to initiate an outgoing TCP/IP connection to port 80 of a remote
host. The test computer must also be able to receive data across the connection it initiates. This
fundamental capability can be verified using any commercial off-the-shelf web browser.

The test computer may be connected via a proxy server and/or have its data filtered through a
web filter, as long as the intervening software does not corrupt digital signatures on data. Some
web filters have been known to invalidate the certificate signatures on valid data when they
attempt to inspect its contents. If you encounter corrupted certificate errors when running the
tests, please contact your system administrator for assistance.

e Java Web Start
The test computer must have the latest stable version of Java installed. This is currently Java

1.6.0_16 (eg: build_1.6.0_16-b03). Java may be downloaded and installed by pointing a web
browser to the following URL.:

http://java.com
Installation requires administrator privileges on most platforms.

The latest version of Java includes Java Web Start. Java Web Start is a client-side Java Virtual
Machine environment that facilitates execution of code downloaded from the internet. Java Web


http://java.com/�

Start provides many security protections not available when running applications directly. It also
allows signed applications to request access to local printers, create and load files on the local file
system, initiate outgoing TCP/IP connections, etc. The NNEW FY ’09 IT Demonstration
Integrated Java Application and Catalog/Registry Interface Application both require Java Web
Start.

¢ Maven

The Maven exec plugin is required by the SoapUI application.

e Subversion

Subversion is required to download source code and components from the NNEW code
repository.

o Fuse ESB 4.1.0.2 (ServiceMix)

The Fuse ESB is the platform on which the WCSRI and WFSRI services are hosted. This ESB is
required by the FAA System-Wide Information Management (SWIM) program.

e NetCDF 4 C Libraries

The NetCDF 4 C libraries must be installed and available via the $LD_LIBRARY_PATH
variable when running the Fuse ESB. The NetCDF 4 libraries are used by the MIT NetCDF JNI
libraries, described below.

e HDF5

The HDF5 library is required by the NetCDF 4 libraries. It is available for download from the
NetCDF web site.

e MIT Lincoln Labs NetCDF JNI Libraries

The Lincoln Labs NetCDF JNI C libraries must be built, installed and available via the
$LD_LIBRARY_PATH variable when running the Fuse ESB Demonstration Applications.

2.2 Demonstration Applications

Several applications were developed or modified to demonstrate the FY ‘09 implementation. These
applications were created because there is no way for a person to interact with NNEW system using
existing, off-the-shelf, software; security requires authentication of clients, access services adhere to rigid
protocols for information exchange, and returned datasets are typically encoded in compact binary
formats. In addition, the 4D Weather Functional Requirements for NextGen Air Traffic Management
specifically calls for “Weather integrated directly into sophisticated decision-support capabilities.” That
requirement clearly pushes development focus towards machine-to-machine interoperability and away
from human interfaces. As a result, the NNEW team has chosen to avoid documenting the interactions
needed for users to test the implementation directly, and instead, provides custom applications that test
the implementation.

The demonstration applications range from simple, single-use, tools to complex, integrated, displays. In
addition to verifying the implementation, these applications demonstrate the flexibility of the operational



concept: many types of clients, interacting with the system using several different protocols, and
requesting data at many different granularities. The demonstration applications are:

o NNEW FY ‘09 Integrated Java Application

This is an extension of the Phase 1l demonstration application. It integrates most of the products
produced for the NNEW FY ‘09 demonstration. This tool demonstrates the use of the service
registries, gridded data services, and feature services from all three NNEW laboratories.

e Catalog/Registry User Interface Application

This tool connects to a registry and allows for interactive uploading, querying, and downloading
of service information (WSDL’s and associated schemas), dataset metadata, classification
taxonomies, and other artifacts associated with geospatial data artifacts, such as coordinate
reference system dictionaries. The Ul may be launched by pointing your web browser to the
following URL.:

http://www.wellfleetsoftware.com/files/ui/4.4/jnlp/wellgeo-ui-swing.jnlp

¢  WFSRI Administration User Interface
This is the user interface for administration of the Web Feature Service Reference
Implementation.

e Ontology Alignment User Interface

This application facilitates the alignment of ontologies.

e Firefox Web Browser
A standards-compliant web browser is required to run several of the web applications and web
user interfaces. While these tests may run on non-standards-compliant browsers, user satisfaction
may be impacted. To ensure that graphical layout, event handling, and performance are

optimized, the latest stable release of Mozilla Firefox is highly recommended. This application
may be downloaded from:

http://www.firefox.com

e SoapUl 2.5.1and 3.0

SoapUl is an application that provides viewing and invocation of SOAP XML requests, as well as
viewing of SOAP XML responses. Version 2.5.1 is required for Section 7, Implementation
Verification — Flight Hazard Service and High Level Service Capability. Version 3.0 is required
for all other sections that use SoapUI. Both versions may be installed on a test system in parallel.

e Ncdump

The ncdump application is a simple script for printing out the data structures of NetCDF files. It
is used in this verification as a way to confirm the metadata of weather variables in returned data
files (their name, dependent dimensions, units, etc). Ncdump comes bundled with the NetCDF
library. The library can be downloaded from the following URL (please ensure that the
downloaded libraries support NetCDF version 4):
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http://www.unidata.ucar.edu/software/netcdf
e ToolsUl

The ToolsUI application is a Java Web Start application that provides viewing of the data
structures of NetCDF files. The version of ToolsUI must support NetCDF 4.

11


http://www.unidata.ucar.edu/software/netcdf�

3. Implementation Verification - Registry / Repository

The NNEW registry is used to store high-level information about datasets and their associated services.
Service interface information is used at build-time to generate client applications that conform to a given
interface. At run time, a common usage model for the registry is to discover datasets using concepts such
as “air_temperature’, and then discover the service(s) capable of serving those datasets. The ability to
discover datasets classified as members of the NextGen Single Authoritative Source (SAS) for weather is
also an important use case.

The NNEW registry is deployed as a federated registry consisting of a group of individual registry
instances, each operated independently by a different NNEW member Organization. Interoperability
between different registries in the federation is enabled by the OASIS eb XML RegRep 4 specifications.

The test cases in this chapter cover these core build-time and run-time usage scenarios.

3.1 Test Environment and Setup

3.1.1 Client Software

The series of registry tests defined in this document use the following registry client software:

e A Java-based Registry Administration Ul — This registry client provides a Ul that enables publish
and discovery of datasets, service instances, service interfaces, taxonomies and more. Its
discovery features allow searching individual registries using local searches or searching registry
federations consisting of multiple registries using federated searches.

o A RegqistryTestClient command line program - This registry client is a test program that is used
to test the fault-tolerance and client-side support for federated queries within the registry client

API library regrep4-client .

In addition to above clients, the NNEW Phase Integrated Java Application is also used as a user-oriented
registry client application within this test plan.

3.1.2 Registry and Federation Setup
The 2009 test plan defines the following registry and federation setup:
o NNEW Federation 1 - A federation with the following registries

0 Lincoln Labs Registry 1 - A registry actively operated by MIT Lincoln Labs. Abbreviated
as “MIT-LL registry”.

0 NWS Registry 1 — A registry actively operated by National Weather Service.
Abbreviated as “NWS Registry”

0 GSD Registry 1 — A registry operated by NOAA / GSD. This registry is not actually
active for the 2009 Test plan and exists only to test fault-tolerance aspects of federated
search.

12
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Exact configuration for above federation is available as an ebRIM file

o FAA Technology Center 1 — A registry actively operated by the FAA Technology Center. This
registry will be used a backup registry for the registries in NNEW Federation for the registry
client API fault-tolerance tests. Abbreviated as “FAA Registry”.

3.1.3 Initial Data Setup
At the start of the test, each registry is pre-loaded with the following types of information:

o Dataset descriptions for datasets provided by the organization that operates the registry. A
Dataset description consists of a file formatted to the ISO 19139 metadata standard, a worldwide
standard that is slated to replace the FGDC standard in the U.S. in the years ahead. The following
datasets are pre-loaded into each registry:

o Datasets in MIT-LL Registry:

= MIT-LL Datasets: Vertically Integrated Liquid (VIL), EchoTops, Lightning

= NCAR Datasets: CEIL, CIP-20, CIPSEV-20, FLTCAT, GTG2, METARS-1,
PIREPS-1, RUC20_Air_Temperature, RUC20_Relative_Humidity,
RUC20_Wind, VIS

= DoD Datasets: DOD_Air_Temperature
o Dataset in NWS Registry:
=  NWS Datasets: WindDirection-NDFD-CONU, WindSpeed-NDFD-CONUS

= GSD Datasets: MDCRS-1, METARS-1, PIREPS-1, RR_Air_Temperature-1,
RR_Wind-1, Surface_Air_Temperature-1, Surface_Dewpoint-1, Surface_Wind-1

e Service descriptions for the services provided by the organization that operates that registry.
Service information is specified as a combination of 1ISO 19139 metadata and W3C WSDL files.
The following service descriptions are pre-loaded into each registry:

0 Service in MIT-LL Registry:

=  MIT-LL Services: MIT WCS-01/02/03, MIT WFS

= NCAR Services: NCAR WCS, NCAR WFS-01
= DoD Services: DOD-JMBL-01

o Services in NWS Registry:
=  NWS Services: NDFD-WFS-01

= GSD Services: NOAA-WCS-01, NOAA-WCS-02, NOAA-WFS-01

13
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e Taxonomies and other configuration for each registry. These include any taxonomies, object
types, association types and other configuration that are required by the NNEW registry profile.
An example is the weather cube taxonomy. These pre-loaded objects are defined using the
ebXML RegRep 4 Registry Information Model schema.

Note that all test metadata is defined in the wxcube-metadata project at WxForge. The hyperlinks above
link to organization specific directories within the project. Testers MUST checkout the wxcube-metadata
project in a test directory (refered to as STEST_DATA_DIR in this plan).

3.1.4 Launching the Registry Administration Ul version 4.4

For most tests we will be using the Registry Administration Ul version 4.4. This version of the Ul may be
launched by one of the following methods:

e  Point your web browser to the following URL.:
http://www.wellfleetsoftware.com/files/ui/4.4/jnlp/wellgeo-ui-swing.jnlp

e Use the javaws program as follows:
javaws http://www.wellfleetsoftware.com/files/ui/4.4/jnlp/wellgeo-ui-swing.jnlp

This will launch a Registry Administration Ul version 4.4 that has the various NNEW registries
configured. By default, the admin Ul will connect to the MIT-LL registry. To select another registry (e.g.
NWS) you may select the URL for that registry in the “Registry Base URL” field of the “Options” dialog
which is access via the Tools / Option menubar action. Note that switching registry URL may take up to a
minute and no busy indicator is shown during the action.

3.1.5 Launching the Registry Administration Ul version 4.5-SNAPSHOT

For federated search tests we will be using the Registry Administration Ul version 4.5-SNAPSHOT™.
This version of the Ul may be launched by one of the following methods:

e Point your web browser to the following URL:
http://www.wellfleetsoftware.com/files/ui/4.5-nnew/jnlp/wellgeo-ui-swing.jnlp

e Use the javaws program as follows:
javaws http://www.wellfleetsoftware.com/files/ui/4.5-nnew/jnlp/wellgeo-ui-swing.jnlp

This will launch a Registry Administration Ul version 4.5-SNAPSHOT that also has the various NNEW
registries configured. By default, the admin Ul will connect to the MIT-LL registry. To select another
registry (e.g. NWS) you may select the URL for that registry in the “Registry Base URL” field of the
“Options” dialog which is access via the Tools / Option menubar action. Note that switching registry
URL may take up to a minute and no busy indicator is shown during the action.

! The reason for using a newer version of the Ul is that it shows the name of the source registry for
objects in federated search results
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3.2 Discovery of Dataset by Weather Phenomenon Type

This test demonstrates the query capabilities of the Registry/Repository. In particular, it demonstrates:

1.

Unfiltered Search: Discovery of all registered datasets without specifying any specific filter
criteria.

Filtered Search: Discovery of all registered datasets filtered by a particular weather phenomenon
type. The filter provides an exact match or a regular expression match to the specified weather
phenomenon.

Semantic Filtered Search: Discovery of all registered datasets filtered by a particular weather
phenomenon type and other phenomenon similar to it. The filter in this case expands the specified
weather phenomenon to all similar phenomenon using an ontology.

Federated Search: Discovery of datasets within multiple registries in a registry federation.

3.2.1 Dataset Discovery - Unfiltered Local Search

This test performs an unfiltered search for all registered data sets in the MIT-LL Registry.

1.

o M W

Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will
connect with the MIT-LL registry.

Click on the Search tab in upper left corner of Ul to access the Search Tool panel.
Make sure that the Federated Query Options combo box shows “Local Query” as selection
Select “Find Data Set” in the Select Query combo box.

Click the “Search” button at the top of the Search Tool panel. An unfiltered list of all the
registered datasets will appear. Click on the “Name” column heading to sort the datasets by hame
/ Name (alphabetical order).

Verify that the list of datasets returned includes the following:

e Current Icing Potential

e Current Icing Potential

e Current Icing Severity

e DoD Model Air Temperature

e Echo Tops (Experimental)

e Echo Tops (Pending SAS)

e Echo Tops (SAS)

e Echo Tops (SAS Backup)

o Flight Category at Surface

e Geometric Height at Cloud Base
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e Lightning

¢ METARS

¢ National Convective Weather Forecast Model
e PIREPS (ADDS Source)

¢ RUC Model - 20 kilometer resolution

e Turbulence

o Vertically Integrated Liquid (VIL)

o Visibility at Surface

Note: The sorting based on Name is transient and does not currently remain in effect from query-to-
query. This has been submitted as a feature request for the UI.
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File View Tools Help
2 : User ID*:
NextGen Metadata s '
Registry/Repository 3 = { Password*:
Weather COI 4 =

Search | Explore | Taxonomies

Federated Query Options:

oA

‘Ln(al Query |v|
Select Query:
|Find Data set [~]

Query Description:
Finds Datasets by ISO metadat, fields

Match on ANY Parameter:
|

Title:

Abstract

keywords:

Classification:

Topic Categories:

‘lj MD_TopicCategoryCode
Has Status:
—

Find Data Set

Row MNarne ~ | Type Description Status |
8|Current Icing Potential Dataset|lcing potential produced by the CIP-20 model { Types: current_icing_potential } Gubmitt ||
9|Current Icing Severity Dataset|lcing severity produced by the CIP-20 model { Types: current_icing_severity } Submitt...
000D Model Air Temperature  |Dataset Alr Temperature produced by DOD-run weather model { Types: MBL temperatureAir } Subrnint
2|Echo Tops (Experimental) Dataset|Echo tops data describes the height of storms based on the extent of the radar echo { Types: CF.convective_cloud_top_altitude }  [Submitt...
4|Echo Tops (Pending SAS) Dataset|Echo tops data describes the height of storms based on the extent of the radar echo { Types: CF.convective_cloud_top_altitude }  |Subrmitt...
1|Echo Tops (S45) Dataset|Echo tops data describes the height of storms based on the extent of the radar echo { Types: CF.convective_cloud_top_altitude }  [Submitt
2|Echo Tops (345 Backup) Dataset|Echo tops data cescribes the height of storms based on the extent of the radar echo { Types: CF.convective_cloud_top_altitude }  |Submitt...
10|Flight Category at Surface Dataset|Flight category at surface { Types: flight_categony } Subrmit...

7|Geometric Height at Cloud Base |Dataset|Geometric height at cloud base { Types: cloud_base_altitude } Submitt

5 |Lightning Dataset|Raw lighting observations { Types: lightning } Submitt...
12|METARS Dataset|&ation Routine Weather Reports | Types: CF.air_temperature, CF.eastward_wind, CF.northward_wind, CF.cew_point_temperatur... |Subrmin
13 |PIREPS (ADDS Source) Dataset|Pilot Reports { Types: CF.air_temperature, CF.eastward_wind, CF.northward_wind, CF.turbulence } Submitt...
14|RUC Model Air Temperature Dataset|Air Ternperature produced by the RUC-20 model { Types: CF.alr_temperature } Subrnit...
15|RUC Model Relative Humidity Dataset|Relative humidity produced by the RUC-20 model { Types: CF.relative_humidity } Submitt
16|RUC Model Wind Speed and D...|Dataset Winds information produced by the RUC-20 model { Types: CR.wind_speed, CFwind _from_direction } Submitt...
11{Turbulence Dataset|Turbulence data produced by rmodel { Types: wrbulence } Subrmit...

&Vertically Integrated Liquid (VIL) |Dataset|Integrated reflectivity within a column of air. { Types: CF.atmosphere_cloud _liquid_water_content } Submitt....
17|visibility at Surface Dataset|Visibility at surface { Types: visibility_in_air } Submitt.... [

Figure 3.1: Dataset Discovery - Unfiltered Local Search: Shows datasets from MIT-LL registry

3.2.2 Dataset Discovery - Unfiltered Federated Search

This test performs an unfiltered search for all registered data sets across all registries in the NNEW
Federation 1 which currently includes MIT-LL and NWS registries.
1. Launch the Registry Admin Ul version 4.5-SNAPSHOT as described in section 3.1.5.

2. Repeat the previous test “Dataset Discovery - Unfiltered Local Search” with one change; Make
sure that in step 3, the Federated Query Options combo box shows “NNEW Federation 1” as
selection.
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3. Verify that the list of datasets returned includes datasets from both the MIT-LL and NWS
registries as indicated by the last column labeled “Registry” in search result.

File View Tools Help

NextGen Metadata
Registry/Repository

Weather COf

User ID*:
Password*:

Search |’Ex|)lure rTaxunumies r Organizations ::
[ ] Match older versions
Federated Query Options:
[NNEW Federation 1 [+]
Select Query: I
|Find Data ser [~]
Query Description:
|Finds DataSets by 150 metadata, fields ‘j
o =
Match on ANY Parameter: i
m] =
Title:
Abstract: [~
Find Data Set
Ro! Mame Type Description Status | Versio... Version ID Registry =
0/MDCRS Dat... |Metecrological Data Collection and Reparting System { Types: CF.air_temperature, CF.wi... Sub... bed3f9c3efc63ad4de3933ca... [ NWS Registry 1 =
1|PIREFS Dat... |Filot Reports { Types: CFair_temperature, CF eastward_wind, CF.northward_wind, CF.tu...|Sub... 352ba3ff04aBh589416c 1216, |4 NWS Registry 1
2|Rapid-Refresh mod... |Dat... |Air temperature from Rapid Refresh model. {Types: CF.air_temperature} Sub... 09d61dc59d5890703705 1h... [
3|Rapid-Refresh mod. Dat... U, V components of wind, from Rapid refresh model {Types: CF.eastward_wind, CF.nort... Sub dd1472a910f5685b22aeal &% NWS Registry 1
4/Surface air temperat... |Dat... [Surface air temperature, from Real-Time Mesoscale Analysis. {Types: CF.air_temperature}|Sub. 92a0bcdf0120507da33590a |4 NWS Registry 1
S|Surface dewpoint te Dat... Surface dewpoint temperature, from Real-Time Mesoscale Analysis {Types: CF.dew_poi... Sub 95c2c54c65487434bc46989e (4@ NWS Registry 1
&/Surface wind Dat... U, V components of surface wind, from Real-Time Mesoscale Analysis {Types: CF.eastw... Sub 30d5d25182b6b192d41427 &% NWS Registry 1
7|Wind Direction Dat... |NDFD wind direction represents the NWS forecaster's forecast for the direction of the wi... & NWS Registry 1
&/Wind Speed Dat... |[NDFD wind speed represents the NWS forecaster's forecast for the velocity of the wind a... & NWS Registry 1
9/DOD Model Air Tem... Dat... |Air Temperature produced by DOD-run weather model { Types: IMEL.temperatureair } - |Sub... 5faf7f2f21452f2decd 10613 b... Lincoln Labs Registry 1
10\Echo Tops (SAS) Dat... |Echo tops data describes the height of storms based on the extent of the radar echo { ... [Sub. edc2beB53172b2e395ddas Lincoln Labs Registry 1
11 Echo Tops (SAS Back... |Dat... |Echo tops data describes the height of storms based on the extent of the radar echo { ... Sub... 57782ffdf24f283e27882 1ed... Lincoln Labs Registry 1
12|Echo Tops (Experim Dat... |Echo tops data describes the height of storms based on the exient of the radar echo { Lincoln Labs Registry 1
13 |Echo Tops (Pending Dat... |Echo tops data describes the height of storms based on the exient of the radar echo { Sub. 916d51b41f9f3dE5 14cafd54. Lincoln Labs Registry 1
14|Lightning Dat... |Raw lighting observations { Types: lightning } Sub. 549afc79ccB64292af049d6. Lincoln Labs Registry 1
15 Vertically Integrated Dat... |Integrated reflectivity within a column of air. { Types: CF.atmosphere_cloud_liquid_wate... Sub 4bS59a54069b0a5624c 1812 Lincoln Labs Registry 1
18 /Geometric Height at ... |Dat... (Ceometric height at cloud base { Types: cloud_base_altitude } Sub. 7d3bee74c22bSbeb3 Bcfd 7T, Lincoln Labs Registry 1
17 \Current Icing Potential |Dat... |lcing potential produced by the CIP-20 model { Types: current_icing_potential } Sub. 73bff4808d7c60feelee22bb... Lincoln Labs Registry 1
18\Current Icing Severity  |Dat... (lcing severity produced by the CIP-20 model { Types: current_icing_severity } Sub. 3b430b78cc36fc48aed0cB82. .. | Lincoln Labs Registry 1
139Flight Category at Su... |Dat... |Flight category at surface { Types: flight_category } Sub. Shed2c77df924d0dd53d7 1c. | Lincoln Labs Registry 1
20(Turbulence Dat... [Turbulence data procuced by model { Types: turbulence } Sub. 50b6a3f099c852a437a310d. | Lincoln Labs Registry 1
21 METARS Dat... |Aviation Routine Weather Reports { Types: CF.air_temperature, CF.eastward_wind, CF.n... Sub e23ffeSfed2al089c3978e512 | Lincoln Labs Registry 1
22|PIREPS (ADDS Source) |Dat... |Pilot Reports { Types: CF air_temperature, CF eastward_wind, CF.northward_wind, CF.tu... Sub. df1a748b35d4cf2623c0541 | Lincoln Labs Registry 1
23|RUC Model Air Temp...|Dat... [Air Temperature produced by the RUC-20 model { Types: CF.air_temperature } Sub. EC808630c450e6e91eb3d3 | Lincoln Labs Registry 1
24|RUC Mode| Relative Dat... |Relative humidity produced by the RUC-20 model { Types: CF relative_humidity } Sub. a477ed4fB574af1cdD095 5e | Lincoln Labs Registry 1
25 RUC Model Wind Spe... Dat... |Winds information produced by the RUC-20 model { Types: CF.wind_speed, CF.wind_fr... Sub... 616a459478ef173 1ah5d80 | Lincoln Labs Registry 1
26|Visibility at Surface Dat... Visibility at surface { Types: visibility_in_air } Sub... c3f9b6cal16a925ecOff08c30, | Lincoln Labs Regisuy 1 «|

If necessary, launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it

Figure 3.2: Dataset Discovery - Unfiltered Federated Search
Shows datasets from MIT-LL and NWS Registries

will connect with the MIT-LL registry.

3.2.3 Dataset Discovery - Local Search Filtered By Dataset Field

This test performs a filtered search for all data sets within MIT-LL registry with the weather phenomenon
type air_temperature, where air_temperature is a Climate and Forecast (CF) conventions term; and

weather phenomenon type temperatureAir, where temperatureAir is a Joint METOC Broker Language
(JMBL) term.

2. Click on the “Search” tab in upper left corner of Ul to access the Search Tool panel.
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Make sure that the Federated Query Options combo box shows “Local Query” as selection
Select “Find Data Set” in the Select Query combo box.

Type the following text in the “Dataset Field”:

alr_temperature

Click the “Search” button. A filtered set of all registered datasets with weather phenomenon type
of air_temperature are returned. Click on the “Name” column heading to sort the datasets by
name / Name (alphabetical order).

Observe the matching data sets that are returned include:

1. METARS
2. PIREPS (ADDS Source)
3. RUC Model - 20 kilometer resolution
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ile View Tools Help

NextGen Metadata
Registry/Repository

Weather COI

User ID*:
Password*:

Search | Explore | Taxonomies

Federated Query Options:

.y

‘Ln(al Query

Select Query:

|Find Data set

Query Description:

Finds Datasets by ISO metadat, fields

Match on ANY Parameter:

|

Title:

Abstract

keywords:

Classification:

Topic Categories:

‘lj MD_TopicCategoryCode

Has Status:

Geographic Bounding Box:

Spatial Operator:

‘lj Spatial Operator

Dataset Field:

[air temperature

Field Threshold:

[ Find Data Set | Find DataSet |

Row Name Type Description Status |
O|MET ARS Dataset |Aviation Routine Weather Reports { Types: CF.air_temperature, CF.eastward_wind, CF.northward_wind, CF.dew_point_temperature, CF Submitted ||
1|PIREPS (ADDS Source) Dataset |Pilot Reports { Types: CF.air_temperature, CF.eastward_wind, CF.northward_wind, CF.turbulence } Subrmitted
2|RUC Moclel Alr Temper... |Dataset |Ajr Temperature produced bythe RUC-20 model { Types: CF.alr_temperature } Subrnitted

4]

Figure 3.3: Dataset Discovery - Local Search Filtered By Dataset Field:

Shows filtered res

ults from MIT-LL registry matching Data Set Field = air_temperature

7. Repeat the search only this time type the following text in the “Data Set Field”:

temperatur

eAlr

8. Click the “Search” button. A filtered set of all registered datasets with weather phenomenon
type of temperatureAir are returned.

9. \Verify that the single matching data set that is returned is:
e DOD Model Air Temperature
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File View Tools Help

Weaiher COI

2 “f .- : userio: [ |
NextGen Metadata s - -
Registry/Repository s £ % / Password [ |

[ ‘Search | Explore | Taxonomies

Federated Query Options:

Y

|Loca| Query |v|

Select Query:

|Find Data set [~]

Query Description:
Fincls DataSets by IS0 metadan, fields

Match on ANY Parameter:

]

Title:

Abstract

keywords:

Classification:

Topic Categories:

||j MD_TopicCategory Code
Has Status:

Geographic Bounding Box:

Spatial Operator: =k

||j Spatial Operator
Dataset Field:

[temperaturasid
Field Threshold:

||

W

[ Find Data Set | Find Data Set | Find Data Set |

Row | Iame [ Type ‘ Description ‘ Status

0|DOD Model Ar Temperature |Daraset |Air Temperature produced by DOD-run weather moclel [ Types: JMBL1emperatureir } [submitted

IDNE:

4]

Figure 3.4: Dataset Discovery - Local Search Filtered By Dataset Field:
Shows filtered results from MIT-LL registry matching Data Set Field = temperatureAir

3.2.4 Dataset Discovery - Federated Search Filtered By Dataset Field

This test performs a filtered search for all data sets across all registries in the NNEW Federation 1 which
currently includes MIT-LL and NWS registries. The filter is the same as previous test with the weather
phenomenon type air_temperature, where air_temperature is a Climate and Forecast (CF) conventions

term; and weather phenomenon type temperatureAir, where temperatureAir is a Joint METOC Broker

Language (JMBL) term.

1. Launch the Registry Admin Ul version 4.5-SNAPSHOT as described in section 3.1.5.
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2. Repeat the previous test “Dataset Discovery - Local Search” with one change; Make sure that in
step 3, the Federated Query Options combo box shows “NNEW Federation 1” as selection.

Verify that the list of datasets returned in step 7 includes datasets from both the MIT-LL and NWS
registries as indicated by the last column labeled “Registry” in search result:

e MDCRS

e PIREPS

¢ Rapid-Refresh model air temperature
e Surface air temperature

e METARS

e PIREPS (ADDS Source)

e RUC Model - 20 kilometer resolution
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File View Tools Help
Tk & . =X : User ID*:
NextGen Metadata e r L Y
Registry/Repository s % Password*:
Weather CO! . e
Search rExnIure rTaxunumies rorganizaliuns :
[ ] Match older versions
Federated Query Options:
[NNEW Federation 1 [~]
Select Query:
|Find Dara ser [~]
Query Description:
|Finas DataSets by 50 metadata, fields U
a7
Topic Categories:
||j MD_TopicCategoryCode |'|
Has Status:
[ |
Geographic Bounding Box:
[ |
Spatial Operator:
||j Spatial Operator |V|
Dataset Field:
[air_temperature] |
Field Threshold:
T
Find Data Set | Find Data Set
Ro MName Type Description Status |Version. Version ID Registry E‘
0MDCRS Dataset Meteorological Data Collection and Reporting System { Types: CF.air_temperature, C...|Subm bed3f9c3efc53a44de3933c &% NWS Registry 1 [~
1PIREPS Dataset Pilot Reports { Types: CF.air_temperature, CF.eastward_wind, CF.northward_wind, Subm 352ba3ff04aBb5894fEd 121, &% NWS Registry 1
2|Rapid-Refresh mod Dataset Air temperature from Rapid Refresh model. {Types: CF.air_temperature} Subm 09dE1dc59d5 8907037051 &% NWS Registry 1
3|Surface air temperat... |Dataset Surface air temperature, from Real-Time Mesoscale Analysis. {Types: CF.air_tempe... Subm. 92a0bcdf0120507da33590 &% NWS Registry 1
4|METARS Dataset ‘Aviation Routine Weather Reports { Types: CF.air_temperature, CF eastward_wind, ... [Subm. e23ffe5fed2al09c3978e5 1, | Lincoln Labs Registry 1
S|PIREPS (ADDS Source) |Dataset Pilot Reports { Types: CF.air_temperature, CF.eastward_wind, CF.northwarc_wind, C...|Subm. dfla748b35d4cf2623c0541 | Lincoln Labs Registry 1
&|RUC Model Air Temp...\Dataset Ajr Temperature produced by the RUC-20 model { Types: CF.air_temperature } Subm. GCB086230c450e6e31eh3d3 | Lincoln Labs Registry 1 -

Figure 3.5: Dataset Discovery - Federated Search Filtered By Dataset Field
Shows filtered results from MIT-LL and NWS registries matching Data Set Field = temperatureAir

3.2.5 Dataset Discovery - Semantic Filtered Search

This test performs a semantically-enhanced filtered search for all data sets with the weather phenomenon
type temperatureAir, where temperatureAir is a Joint METOC Broker Language term; air_temperature,
where air_temperature is a Climate and Forecast conventions term; and CloudLiquidWater, a Joint
METOC Broker Language term for vertically integrated liquid. The Climate and Forecast term equivalent
to CloudLiquidWater is atmosphere_cloud_liquid_water_content. The test uses the weather phenomenon
ontology, Climate and Forecast, and Joint METOC Broker Language taxonomies, and alignments
between these different entities.

Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will connect with
the MIT-LL registry.
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Click on the “Search” tab in upper left corner of Ul to access the Search Tool panel.

Make sure that the Federated Query Options combo box shows “Local Query” as selection
Select “Find Data Set” in the Select Query combo box.

Type the following text in the “Data Set Field”:

temperatureAir

Type the following value in the “Data Set Threshold”:

0.5

The threshold indicates that data sets whose weather phenomenon type matches the specified
weather phenomenon type at the threshold value or above are returned to the user. The threshold
takes a value in the range of 0.0 to 1.0. Set the threshold to 0.5 to pick up any datasets whose
weather phenomenon type matches temperatureAir with a 0.5 confidence or higher.

Click the “Search” button. A filtered set of all registered datasets with weather phenomenon type
of temperatureAir and similar (confidence > 0.5) weather phenomenon types are returned. Click
on the “Name” column heading to sort the datasets by Name (alphabetical order).

Verify the matching data sets that are returned are:
o DOD Model Air Temperature
e METARS

e PIREPS (ADDS Source)
¢ RUC Model — 20 kilometer resolution
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2] WellGEO RegRep Admin Ul [=]e]x]

File View Tools Help

Current User: rod
NextGen Metadata

Registry/Repository - i o " f*

Weather COI

Search rEx|1Inre r/Taxunnmies

Federated Query Options:

T

|Lucal Query ‘v‘
Select Query:
|Find Data set [~

Query Description:
Finds DataSets by ISO metadat, fields

Geographic Bounding Box: - :

Spatial Operator:

||j Spatial Operator ‘V‘
Dataset Field:

[remperaruraair | HI:
Field Threshold:

[os |

[4]

-

Find Data Set | Find Data Set

Row Mame Type Description status |
0|DOD Model Air Temperature Dataset [Air Temperature produced by DOD-run weather model { Types: MBL temperatureAir } Submitted ||
1|METARS Datasel [Aviation Routine Weather Reports { Types: CF.air_temperature, CF.eastward_wind, CF.northward_wind, CF.dew_point_temperature, CF.surface_air.
2|PIREPS (ADDS Source) Dataset |Pilot Reports { Types: CF air_temperature, CF eastward_wind, CF northward_wind, CF turbulence }
3|RUC Model - 20 kilometer resolu... |Dataset |Data produced by the RUC-20 model { Types: CF.air_temperature }

Figure 3.6: Snapshot of the Registry Ul showing the results of semantic filtered search, with
Data Set Field = temperatureAir, and Data Set Threshold = 0.5.

8. Repeat the Search for Data Set (Step 4). Type the following text in the “Data Set Field”:
air_temperature

9. Type the following value in the “Data Set Threshold”:
0.5

10. Click the “Search” button. A filtered set of all registered datasets with weather phenomenon type
of air_temperature and similar (confidence > 0.5) weather phenomenon types are returned. Click
on the “Name” column heading to sort the datasets by Name (alphabetical order).

11. Verify that the matching data sets are the same as the ones returned in Step 7.
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WellGEOQ RegRep Admin UI EI\EIE

File View Tools Help

Current User: rod
NextGen Metadata

Registry/Repository = & 6 ’ _ f*

Weather COI

Search rEx|1Inre r/Taxunnmies

T

Federated Query Options:

|Lucal Query ‘v‘

Select Query:
|Find Data set [~

Query Description:
Finds DataSets by ISO metadat, fields

Geographic Bounding Box: - :

Spatial Operator:

||j Spatial Operator ‘V‘
Dataset Field:

[air_termperature | HI:
Field Threshold:

[os |

[4]

-

Find Data Set

Row Mame Type Description Status

DE

0|DOD Model Air Temperature Dataset [Air Temperature produced by DOD-run weather model { Types: MBL temperatureAir } Submitted

METARS Datasel [Aviation Routine Weather Reports { Types: CF.air_temperature, CF.eastward_wind, CF.northward_wind, CF.dew_point_temperature, CF.surface_air.

4
2|PIREPS (ADDS Source) Dataset |Pilot Reports { Types: CF air_temperature, CF eastward_wind, CF northward_wind, CF turbulence }
3

RUC Model - 20 kilometer resolu... |Dataset |Data produced by the RUC-20 model { Types: CF.air_temperature }

12.

13.
14.
15.

16.

17.

Figure 3.7: Snapshot of the Registry Ul showing the results of semantic filtered search, with
Data Set Field = air_temperature and Data Set Threshold = 0.5.

Repeat the Search for Data Set (Step 4). Type the following text in the “Data Set Field”:
CloudLiquidWater

Leave the “Data Set Threshold” blank.

Click the “Search” button. No records are found as this constitutes a search without ontologies.
Type the following value in the “Data Set Threshold”:

0.5

Click the “Search” button. A filtered set of all registered datasets with weather phenomenon type
of CloudLiquidWater and similar (confidence > 0.5) weather phenomenon types are returned.

Verify that the following data set is returned:
e \Vertically Integrated Liquid (VIL)
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2] WellGEO RegRep Admin Ul [=]e]x]
File View Tools Help

A 4 o - Current User: rod
NextGen Metadata $ — . o ] X

Registry/Repository A . 2 ' B

Weather COI

Search I’Explnre r/Taxunnmies

Federated Query Options:

e

|Lucal Query ‘v‘
Select Query:
|Find Data set [=] |4

Query Description:

Finds DataSets by IS0 metadat, fields

Geographic Bounding Box: - :

Spatial Operator:

||j Spatial Operator ‘V‘
Dataset Field:

[CloudLiquicwater | Ll
Field Threshold:

[os |

Find Data Set |

Row ‘ Mame | Type | Description ‘ Status
O‘V‘E‘n\[al\vmlegrated Liquid (VIL) |Dalaset |Imegraled reflectivity within a column of air. { Types: CF.atmosphere_cloud_liquid_water_content } ‘Submmed

Figure 3.8: Snapshot of the Registry Ul showing the results of semantic filtered search, with Data Set
Field = CloudLiquidWater and Data Set Threshold = 0.5

18. Type the following value in the “Data Set Threshold”:
0.8

19. Click the “Search” button. No results should be returned as there are no registered datasets with
weather phenomenon type CloudLiquidWater or similar (confidence > 0.8) weather phenomenon
types.

3.2.6 Dataset Discovery — REST Search Filtered By Dataset Field

This test is identical in function to the earlier test name “Dataset Discovery - Local Search Filtered By
Dataset Field”. The only difference is that this test verifies the ability to search the registry using its
REST interface using an HTTP GET URL to initiate the search and get results in ebXML RegRep’s
ebRIM XML format. The REST interface is suitable for building REST clients to the registry.

The search URL includes the query ID as well as query parameters as URL parameters as shown in the
template URL below:
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#Template URL for parameterized query invocation
<server base url>/search?queryld=<the query id>&{<param-name>=<param-
value>}*&format=<application/xml | application/json>

Applying this to our dataset discovery query filtered by dataset field we have the following URL for the
MIT-LL registry:

http://ngenwww?2.wx.ll.mit.edu:8080/omar-server-

test/rest/search?queryld=urn:ogc:specification:regrep:profile:1S019139:query:DatasetDiscoveryQuery&fi
eld=air temperature&format=application/xml

1. Click on above URL to open it in a web browser

2. Verify that the matching data sets that are returned include:
e METARS
e PIREPS (ADDS Source)

e RUC Model - 20 kilometer resolution

Ele Edt yiew History Bookmarks Jools Help

& - & = & T rquend ge:spacif grep profile 150151 3%:quenyDat yQuaryihialds air_temg farmat. HBIFE 2,

Thig XML file does not appear to have any style information iated with it. The tree is shown below.

—ensd:QueryResponse totalResultCount="3" startindex="0" status="urn:oasis:names:te:ebxml-regrep:ResponseStatusType:Success' =
—«ns7:RegistryObjectList>
—<RegistryObject xsi:type="ExtrinsicChjectType" status="urn:oasis:names:tc:ebuml-regrep:StatusType tted” owner="rod" objectType="urn:ogc:def:ebRIM
OpjactTypa:0GC:Datasat” Hd="urn:fde:near.ucar.adu:Dataset-METARS-1" id="urn:fdc:ncar.ucar.adu:Dataset:METARS 1 "»
F=Slol Hjid B4" name="urn:1so:TC211:181 1 5:slot:fields™></SloL>
=<Mame Hjid= Bl">
<lLocalizedString Hjid="26782" value="METARS" charset="UTF-8" xml:lang="an-U5">
=/Name:=
—<Description Hjid="25775">

CF.surface_air_preseure }" charset="UTF-8" xml:lang="en-Us"/>
=/Description=
<VersionInfo Hjid="26783" versionName="e23Maflad2a] 09c3078a51 281 05408227 (e840 >
=fRegistryObject =
—«<RegistryObject xsi:type="ExtrinsicObjectType" status="urn:oasis:names:tc:ebxml-regrep:StatusType tted” owner="rod" objectType="urn:ogc:def:ebRIM
OhjectType:05C:Dataset" Hd="urn:fdc:ncar.ucar.edu:Dataset:FIREFS-1" id="urn:fdc:ncar.ucar.edu:Dataset-PIREPS-1">
FaBlot Hjld " names="urn:so:TC211:191 1 5:slot:fields™=</Slot>
=hMame Hjid BETI" >
<LocalizedString Hjid="26673" value="BIREFS (ADDS Sourcs)” charset="UTF-8" xml:lang="an-Us"/>
=Nama=
—=Description Hjid="26570">
<LocalizedString Hild="28671" value="Filct Reports { Types: CF.air_temperature, CF.eastward_wind, CF.northward_wind, CF.turbulence }" charset="UTF-8"
xml:lang="on-Us7>

=/Description=
<Versioninfo Hjid="28674" versionName="d1 a748b35d4cl2623c0541 2ecdl 76ccdlala¥d >
<fRegistryObject>
—<RegistryObject x3i-type="ExtrinsicObjectType" status="urn:oasis:names:te.ebyml-regrep:StatusTyp bmitted” owner="rod" objectType="urn:ogc:def:ebRIM-

ObjectType:0GC:Dataset” Hd="um:fdc:ncar.ucar.edu:Dataset:RUC20_Air_Temperature” id="urn:fdc:ncar.ucar.edu:Dataset:RUC20_Air_Temperature">
#<Slok Hjid ame="urn:iso:TC211:18115:slobfields"=</Slot>
=Mame Hjld= "
<LocalizedString Hjid="26842" value ="RUC Modsl Air Tempearature” charset="UTF-8" xml:lang="en-Us"/>
<Mamaz
—eDescription Hjid="26538"=
<LocalizedString Hild="26540" value="Air Temperature produced by the RUC-20 model { Types: CF.air_temperature }" charset="UTF-8" xml:lang="en-Us"/>
=/Description>
<Versioninfo Hjld="26943" versionName="6c808630c450a6e01 ob3d34c4be4oB3G0866D7T2" >
=/RegistryObject>
</nsT:RegistryObjectList>
=msd:QueryResponses

& Find: [ Matgh case

Done

Figure 3.9: Dataset Discovery - REST Search Filtered By Dataset Field = air_temperature
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http://ngenwww2.wx.ll.mit.edu:8080/omar-server-test/rest/search?queryId=urn:ogc:specification:regrep:profile:ISO19139:query:DatasetDiscoveryQuery&field=air_temperature&format=application/xml�
http://ngenwww2.wx.ll.mit.edu:8080/omar-server-test/rest/search?queryId=urn:ogc:specification:regrep:profile:ISO19139:query:DatasetDiscoveryQuery&field=air_temperature&format=application/xml�
http://ngenwww2.wx.ll.mit.edu:8080/omar-server-test/rest/search?queryId=urn:ogc:specification:regrep:profile:ISO19139:query:DatasetDiscoveryQuery&field=air_temperature&format=application/xml�

3. Now we will change the URL to specify field name “temperatureAir” using the following
URL:

http://ngenwww?2.wx.ll.mit.edu:8080/omar-server-
test/rest/search?queryld=urn:ogc:specification:regrep:profile:1SO19139:query:DatasetDiscovery
Query&field=temperature Air&format=application/xml

4. Click on above URL to open it in a web browser
5. Verify that the matching data sets that are returned include:

o DOD Model Air Temperature

Ble Edr Yew History Bookmarks Jools Help

- - & -3 lB sertastrest! hrquenadsurmn:age sp grepprofle 50191 35-query DatasetDiscoveryQuerysdield= MRERINRRIN-format = application/nl ]-| Q- a

This XML file does not appear to have any style information associated with it. The document tree is shown below.

—=nsd:QueryResponse totalResultCount="1" startindex="0" status="urn:oasis:names:te.ebuml-regrep:ResponsaStatusType:Success's
—«ns7:RegistryObjectList>
—<RegistryObject xsi:type="ExtrinsicChjectType" status="urn:oasis:names:tc:ebuml-regrep:StatusType ted” owner="rod" objectType="urm:ogc:def:ebRIM

OpjactTypa:0GC:Datasat” Hd="urn:fdc:afwa.af. mil:Dataset:DOD_AIr Temperatura” ild="urn:fdc:afwa.af.mil:Datasat:DOD_Air Temparatura™:»

<Slot Hjid="27863" name="urm:i5o:TC21 1:181 1 S:slot:fields™>
=<ValueLisl Hjid="27884">

=<ValueListitem xsi:type="StringValuseTyps" Hjid="27885">

=Valuestemperaturedir<WValuae=
</ValueListltem=>

<MNalueList:>
</Slot=
=hame Hjid="27E60">

<LocalizedString Hjid="27861" value="D0O0 Modsl Air Temparatura” charset="UTF-8" xml:lang="an-U5">

=MName=

—=<Description Hjid="27858"»>

<LocalizedString Hjild="27858" value="Air Temperature produced by DOD-run weather model { Types: JMBL.temperatureAir }* charset="UTF-8" xml:lang="en-US"f>

=/Description:
=Versioninfo Hjid="27862" versionName="5Sfal71291 452{2decd 1 081304BB57344beBhbal" >

</RegistryObject>

=/nsT:RegistryvObjectList=
</nsd:QueryResponse>

& Find: [ Matgh case
Dane +#

Figure 3.10: Dataset Discovery - REST Search By Dataset Field = temperatureAir

6. Now perform the last REST query but specify format=application/json instead of
format=application/xml and verify that the result is returned in JSON format.

http://ngenwww?2.wx.ll.mit.edu:8080/omar-server-
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http://ngenwww2.wx.ll.mit.edu:8080/omar-server-test/rest/search?queryId=urn:ogc:specification:regrep:profile:ISO19139:query:DatasetDiscoveryQuery&field=temperatureAir&format=application/xml�
http://ngenwww2.wx.ll.mit.edu:8080/omar-server-test/rest/search?queryId=urn:ogc:specification:regrep:profile:ISO19139:query:DatasetDiscoveryQuery&field=temperatureAir&format=application/xml�
http://ngenwww2.wx.ll.mit.edu:8080/omar-server-test/rest/search?queryId=urn:ogc:specification:regrep:profile:ISO19139:query:DatasetDiscoveryQuery&field=temperatureAir&format=application/xml�
http://ngenwww2.wx.ll.mit.edu:8080/omar-server-test/rest/search?queryId=urn:ogc:specification:regrep:profile:ISO19139:query:DatasetDiscoveryQuery&field=temperatureAir&format=application/json�

test/rest/search?queryld=urn:ogc:specification:regrep:profile:1S019139:query: DatasetDiscovery
Query&field=temperatureAir&format=application/json

7. Click on above URL to open it in a web browser

8. Verify that the browser return a JSON format document representing the DOD Model Air
Temperature dataset. If you wish to see the document in a pretty formatted then specify above
URL in the following web site which offers a JSON formatter:

http://jsonformat.com/

Bl Edt Wiew Hgtery Bockmarks Tocls Help

& - & = (s o ~ | iG]+ json form
[ httpingermewe.. pheationgemnl - | 8] J50N Farmat - yaur anline 5. & -
Load JSON Data from URL [eampl ur) =

mar-server-tast/res/ s ear hquaryld=um; age: spec fication: regrep: prolile 1501 4139:query: Dt as et Disc oveey Ousry &1 juon

Lacus Fermel Pricders Cimnue Framemwech Expeds Oftshers Wek Dovelegmend
i 5 9 o . b
i

Process | | Claar |

Formatted JSON Data

{ *PegastryCbyectiist® * : [ { 'Dascription® : { "Hyid' : 27854,
Localized ng” : [ { "Hiid~ ¢ 27ese,
rature produced by DOO-run weather model { Types: JMEL. temperaturesir
i
11
L&
*Hama* : { *
"Locall * 1 2788),
9" @ “en-lS,
alue” : "pOD Model Alr Temperature®
b1
sslots : [ { *Hjid~ : vme3,
*valusbast® : { "Hpjd* : 27884,
*ValueListItem" : [ { "Hpid* : 2788,
=valuo® : *TemperaturaAirt,
ALAK Devalnpmant
frae Quotan - Mubls Sugclers  Wabstas Achanced Portals, Riks
Pt Bk Daal & Tarve! MAX. Wale 28, PHP 3 NET22
Frotars Bunpardions com e e e o
e o Google
General JSON information Large Formal Prinling
pwon.ong - home of JSON, Detailed inlormation on the data fomat Fast. Hi-Guallty. Low prices Posters, Banners,
kbl . 1R . raneed e ririnn ol 1S0M and Wikinadis Displays & More

Figure 3.11: Dataset Discovery - REST Search With Results in JSON Format

3.3 Discovery of Datasets by Weather Cube Domain Classification

The weather cube is partitioned into multiple domains and sub-domains. One of the important sub-
domains is the Single Authoritative Source (SAS), referred to often in the high-level weather cube
CONOPS documents. This test demonstrates browsing for data sets by weather domain capabilities of the
Registry/Repository. In particular, it demonstrates:

1. Viewing an existing taxonomy using the Registry Admin UlI.
2. Unfiltered Search: Discovery of all registered data sets irrespective of weather cube domain.

3. Filtered Search: Discovery of all registered data sets for a particular sub-domain.
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3.3.1 Viewing an Existing Taxonomy

Domains can be organized as a taxononomy. This test performs the viewing of a pre-loaded taxonomy
using the Registry Admin UlI.

1.

o &~ wb

Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will
connect with the MIT-LL registry.

Click on the “Taxonomies” Tab.
Scroll down to the “FAA/NOAA/DOD Data Cube Domain Taxonomy”
Expand the “Taxonomy” tree node by clicking on the handle.

Verify that the structure of the taxonomy matches the test taxonomy that has been defined and
stored in the registry.
e DataCube
0 Restricted
* Restricted-Government
» Restricted-Commercial
o Unrestricted
= Regulatory
e Regulatory-Government
¢ Regulatory-Commercial

= SAS
e Backup
e PendingPrimary
e Primary
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3.3.2

WellGEO RegRep UI

e View Tools Help

NextGen Metadata
Registry/Repository .,

Weather COI

[»

Search Explore | Taxonomies
(o= [ EFFGrHEncngm el o
o= [ ErrorseverityType
o= [ EventType
¢ I FAA/NOAA/DOD Data Cube Domain Taxonomy
¢ CJ DataCube
¢ ] Restricted
o= [ Restricted-Commercial
o= [ Restricted-GCovernment
¢ 3 Unrestricted
¢ I Regulatory
o= 9 Regulatory-Commercial
o= ] Regulatory-Government
¢ Cd5As
o= 9 Backup
o= 9 PendingPrimary
o= 3 Primary
o= [ Geographical regions of the world
o= 9150 19119 Geographic senvices taxonomy
o= []IS0 3166-1: Codes for the representation of names o

o= [ Inwvnrationindel
e

Figure 3.12: Snapshot of the Registry Admin Ul showing the test taxonomy

Dataset Discovery - Local Search Filtered By Any Weather Cube Domain

This test performs the discovery of all datasets registered as classified by the data cube domain taxonomy.

1.

o &~ WD

Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will
connect with the MIT-LL registry.

Click on the “Search” tab in upper left corner of Ul to access the Search Tool panel.

Make sure that the Federated Query Options combo box shows “Local Query” as selection
Select “Find Data Set” in the Select Query combo box.

Type the following text in the “Classification” Field:

*DataCube*

Note: The ™' is a wildcard character to match zero or more arbitrary characters

Click the “Search” button. A filtered set of all registered datasets with weather phenomenon
classified by the NNEW DataCube taxonomy are returned. Click on the “Name” column heading
to sort the datasets by name / Name (alphabetical order).
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7. Observe the matching data sets that are returned include:

8. All data sets are currently registered as being members of the cube. Verify that all data sets are
returned and include the following:
e Current Icing Potential
e Current Icing Potential
e Current Icing Severity
o DoD Model Air Temperature
e Echo Tops (Pending SAS)
o Echo Tops (SAS)
e Echo Tops (SAS Backup)
o Flight Category at Surface
o Geometric Height at Cloud Base
e Lightning
e METARS
¢ National Convective Weather Forecast Model
e PIREPS (ADDS Source)
e RUC Model - 20 kilometer resolution
e Turbulence
e \Vertically Integrated Liquid (VIL)
e Visibility at Surface
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File View Tools Help
s E B User ID*: ’7
NextGen Metadata i S L
Registry/Repository i B Password*:
Weather COt - . {

[ ‘Search [ Explore | Taxonomies

Federated Query Options:

P

|Ln(al Query ‘v‘
Select Query:
|Find Data set I~

Query Description:
Fincls Datasets by 150 metadat, fields

Match on ANY Parameter:
O

Title:

Abstract

keywords:

Classification:

|*DalaCube’
Topic Categories:

||j MD_TopicCategoryCode
Has Status:

P

Find Data Set |

Row MName -~ | Type Description Status |
7|Current Icing Potential Dataset|lcing potential procuced by the CIP-20 model { Types: current_icing_potential } Subrmitt... ||
8|Current Icing Severity Dataset|lcing severity produced bythe CIP-20 model { Types: current_icing_severity } Subrnit..
0|DOD Model Ar Temperature Dataset|Air Temperature produced by DOD-run weather model { Types: IMBEL.temperatureair } Submitt..
3|Echo Tops (Pending SA5) Dataset|Echo tops data describes the height of storms based on the extent of the radar echo { Types: CF.convective_cloud_top_altitude }  |Submitt..
1|Echo Tops i5A5) Dataset|Echo tops data describes the height of storms based on the extent of the radar echo { Types: CF.convective_cloud_top_altitude }  |Subrnitt
2|Echo Tops (SAS Backup) Dataset|Echo tops data describes the height of storms based on the extent of the radar echo { Types: CF.convective_cloud_top_altitude } Submitt..
9|Flight Category at Surface Dataset|Flight category at surface { Types: flight_category } subrnit..
&|Geometric Height at Cloud Base |Dataset|Geometric height at cloud base { Types: cloud_base_altitude } Submitt.
4|Lightning Dataset|Raw lighting observations { Types: lightning } subrnitt..
11{METARS Dataset|Aviation Routine Weather Reports { Types: CF.air_temperature, CF.eastward_wind, CF.northward_wind, CF.clew_point_temperatur... Subrmit..
12|PIREPS (ADDS Source) Dataset|Pilot Reports { Types: CF air_temperature, CF eastward_wind, CF northward_wind, CF.turbulence } Submitt..
13|RUC Maodel Air Temperature Dataset|Air Ternperature produced by the RUC-20 model { Types: CF.air_temperature } Subrnitt..
14|RUC Model Relative Humidity Dataset|Relative humidity produced by the RUC-20 model { Types: CF.relative_humidity } Submitt.
15|RUC Model Wind Speed and D...|Dataset|Winds information procuced by the RUC-20 model { Types: CF.wind_speed, CF.wind_from_direction } Submitt..
10[Turbulence Dataset|Turbulence data produced by model { Types: turbulence } Subrnit..

5\Wertically Integrated Liquid (VILy |Dataset|Integrated reflectivity within a column of air. { Types: CF atmosphere_cloud_liquid_water_content } Submitt.
16|Visibility at Surface Dataset|Visibility at surface { Types: visibility_in_air } Subrnitt..

-

Figure 3.13: Dataset Discovery - Local Search Filtered By Any Weather Cube Domain
Shows datasets classified by Weather Cube taxonomy from MIT-LL registry

3.3.3 Dataset Discovery - Local Search Filtered By “Unrestricted” Weather Cube Domain

This test performs the discovery of all datasets registered as members of the “Unrestricted” domain.

1. Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will
connect with the MIT-LL registry.

2. Click on the “Search” tab in upper left corner of Ul to access the Search Tool panel.
3. Make sure that the “Federated Query Options” combo box shows “Local Query” as selection
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4. Select “Find Data Set” in the Select Query combo box.
5. Type the following text in the “Classification” Field:

*DataCube/Unrestricted*
6. Click the “Search” button.

7. Verify that all data sets in MIT-LL registry with the exception of “Lightning” dataset and “DOD
Model Air temperature” dataset, are registered under the “Unrestricted” domain. The lightning
data set is classified as “Restricted” for commercial reasons.

8. Type the following text in the “Classification” field:

*DataCube/Unrestricted/SAS*
9. Click the “Search” button.

10. Verify that the results are the same as that in previous search indicating that all services in
“Unrestricted” are also in the “SAS” domain.

11. Type the following text in the “Classification” Field:

*DataCube/Unrestricted/SAS/Primary*
12. Click the “Search” button.

13. Verify that the following Primary, Backup, and PendingPrimary SAS data sets are included in the
result set:
e Current Icing Potential
e Current Icing Potential
e Current Icing Severity
e Echo Tops (SAS)
o Flight Category at Surface
e Geometric Height at Cloud Base
e METARs
o National Convective Weather Forecast Model
e PIREPS (ADDS Source)
e RUC Model - 20 kilometer resolution
e Turbulence
o \fertically Integrated Liquid (VIL)
¢ Visibility at Surface

34 Discovery of Services Instances

A “Web Coverage Service’ is any service capable of retrieving data as ISO ‘Coverages,” which
encompass gridded data but also other forms of coverages, such as vertical wind profiles or measurements
of weather phenomenon along a trajectory. The OGC Web Coverage Service and JMBL are two examples
of services with these capabilities.
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This test demonstrates discovery of weather services registered in the Registry/Repository. In particular, it
demonstrates:

1. Unfiltered Search: Discovery of all registered service instances.
2. Filtered Search: Discovery of all registered service instances using the 1ISO 19119 taxonomy.
3. Service Endpoint Retrieval: Retrieve the service endpoint for a specified service instance.

A service instance will be referred to as a service in this document for brevity.

3.4.1 Service Discovery - Unfiltered Local Search

This test performs an unfiltered search for all registered services in the MIT-LL Registry.

1. Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will
connect with the MIT-LL registry.

Click on the “Search” tab in upper left corner of Ul to access the Search Tool panel.

Make sure that the “Federated Query Options” combo box shows “Local Query” as selection

Select “Find Service” in the Select Query combo box.

a M w0

Click the “Search” button at the top of the Search Tool panel. An unfiltered list of all the
registered services will appear. Click on the “Name” column heading to sort the datasets by name
/ Name (alphabetical order).

6. Verify that the list of services returned includes the following:

o DOD_JMBLService-01

e MIT_WebCoverageService-01

o MIT_WebCoverageService-02

e MIT_WebCoverageService-03

e MIT_WebFeatureService-01

e NCAR_WebCoverageService-01
e NCAR_WebFeatureService-01

e NCAR_WebFeatureService-01
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Spatial Operator:

||j Spatial Operator |V|
Service Type:
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Data Format:

F |

.

Find Service |

Row Marne | Type Description Status |
0|DOD_JMBLService-01 Service Motional AFWaA-Hosted JMEL Web service Submittec | = |
1MIT_WebCoverageService-01  |Senvice MIT WCS serving CIWS gridded data products. Primany SAS service Submitted
2|MIT_WehCoverageSenice-02  [Service MIT WCS serving CIWS gridded data products. Backup/Pending SAS service Subrmittec
3|MIT_WebCoverageService-03  [Service MIT WCS serving gridded data products. Experimental data products
4|MIT_WebFeatureService-01 Service MIT Web Feature Service instance. Supports HTTF interface Submittec
5|NCAR_WehCoverageService-01 [Service NCAR WCS serving gridded data products Subrmined
G|NCAR_WebFeatureService-01  [Service MNCAR Web Feature Service instance (HTTP interface). Serves MET AR and PIREPS data, and potentially other non-gridded... Submitted |

Figure 3.14: Service Discovery - Unfiltered Local Search: matches all service in MIT_LL registry

3.4.2 Service Discovery - Unfiltered Federated Search

This test performs an unfiltered search for all registered services across all registries in the NNEW

Federation 1 which currently includes MIT-LL and NWS registries.

1. Launch the Registry Admin Ul version 4.5-SNAPSHOT as described in section 3.1.5.
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2. Repeat the previous test “Service Discovery - Unfiltered Local Search” with one change; Make
sure that in step 3, the Federated Query Options combo box shows “NNEW Federation 1” as
selection.

3. Verify that the list of services returned includes services from both the MIT-LL and NWS
registries as indicated by the last column labeled “Registry” in search result.

File View Tools Help
) y - - } User ID*:
NextGen Metadata e r Y
Registry/Repository o oE = Password*:
Weather CO/ . B e ]
Search rExnIure rTaxunumies rorganizaliuns :
[ ] Match older versions
Federated Query Options:
[NNEW Federation 1 [~]
Select Query:
|Find Service |v‘
Query Description:
|Finds Service by 15O metadata, and dataset format, fields, service type ‘j
a7
Match on ANY Parameter: p |
m]
Title:
Abstract L
keywords:
Classification:
| H
Topic Categories:
||j MD_TopicCategoryCode |v|
Has Status:
Geographic Bounding Box:
Spatial Operator: ]
I—= 1 |~
T
Find Service |
MName Type Description Status Registry =]
0|NOAA_WebCoverageService-01 [Service NOAA/CSD Web Coverage Service #1 - RTMA Datasets Submitted | #% NWS Registry 1 [~
1NOAA_WebCoverageService-02  |Service NOAA/CSD Web Coverage Service #2 - Rapid-Refresh Model Datasets Submitted | @ NWS Registry 1
2|NOAA_WebFeatureService-01 Service NOAA Web Feature Service instance (HTTP interface). Serves PIREP data, and potentially other non-gridded dat... Submitted |# NWS Registry 1
3ndfdXML Service |The service has 2 exposed functions, GmiLatLonList and GmiTimeSeries. For the GmiLatLonList function, the service regu. & NWS Registry 1
4|NWS-NDFD-WFS-01 Service  |NWS NDFD Web Feature Service that supports an HTTP interface. & NWS Registry 1
5|DOD_JMBLSenvice-01 Service Motional AFWA-Hosted JMEL Web service Submitted Lincoln Labs Registry 1
&|MIT_WebCoverageService-01 Service MIT WCS senving CIWS gridded data products. Primary SAS service Submitted Lincoln Labs Registry 1
7|MIT _WebCoverageService-02 Service MIT WCS senving CIWS gridded data products. Backup/Pending SAS service Submitted Lincoln Labs Registry 1
&|MIT_WebCoverageService-03 Service MIT WCS senving gridded data products. Experimental data products Lincoln Labs Registry 1
A|MIT _WebFeatureService-01 Service MIT Web Feature Service instance. Supports HTTP interface Submitted Lincoln Labs Registry 1
10|NCAR_WebCoverageService-01 |Service MNCAR WCS serving gridded data products. Submitted Lincoln Labs Registry 1
11 NCAR_WebFeatureService-01 Service MNCAR Web Feature Service instance (HTTF interface). Serves METAR. and PIREPS data, and potentially other non... Submitted Lincoln Labs Registry 1 ||

Figure 3.15: Service Discovery - Unfiltered Federated Search
Shows results from MIT-LL and NWS Registries

3.4.3 Service Discovery - Local Search Filtered By Service Type

This test performs the discovery within MIT-LL registry of registered services filtered by service type
using the 1SO 19119 Geographic services taxonomy.

1. Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will
connect with the MIT-LL registry.
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Click on the “Search” tab in upper left corner of Ul to access the Search Tool panel.

Make sure that the “Federated Query Options” combo box shows “Local Query” as selection
Select “Find Service” in the Select Query combo box.

Select “Feature Access Service” in the “Service Type” choice box.

Click the “Search” button. Afiltered set of all registered services with service type of “Feature
Access Service” are returned. Click on the “Name” column heading to sort the datasets by name /
Name (alphabetical order).

Verify that the result set contains the following list of services:

e DOD_JMBLService-01

e MIT_WebFeatureService-01

e NCAR_WebFeatureService-01
¢ NCAR_WebFeatureService-01
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Figure 3.16: Service Discovery - Local Search Filtered By Service Type

matches Feature Access Services

8. The Feature Access Service classification used in Step 5 is an abstract classification and does not
represent a particular implementation. To refine the query to return only OGC-compliant Feature
Access Services (OGC WFS spec), specify the “Web Feature Service (WFS) service” sub-type in

the “Service Type” choice box.

9. Click the “Search” button.

10. Click the “Name” to sort the services by name.
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11. Verify that the result set contains the following OGC WFS feature access services only and not
the JMBL service that was matched in previous test:

e MIT_WebFeatureService-01
e NCAR_WebFeatureService-01
e NCAR_WebFeatureService-01
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Figure 3.17: Service Discovery - Local Search Filtered By Service Type matches Web Feature Service
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12.
13.

Click the “Search” button.

Repeat Step 5 selecting “Coverage Access Services” in the “Service Type” choice box.

14. Click on the “Name” to sort the services by name.

15. Verify that that result set contains the following coverage services. Note that JMBL is capable of
acting as both a feature and a coverage access service, so it appears in both coverage and feature
access service requests.

e DOD_JMBLService-01

e MIT_WebCoverageService-01

e MIT_WebCoverageService-02

o NCAR_WebCoverageService-01
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Figure 3.19:

Service Discovery - Local Search Filtered By Service Type
matches Coverage Access Service

3.4.4 Service Discovery - Federated Search Filtered By Service Type

This test performs the discovery within all registries in NNEW Fedetaionl of registered services filtered
by service type using the 1SO 19119 Geographic services taxonomy.

1. Launch the Registry Admin Ul version 4.5-SNAPSHOT as described in section 3.1.5.

2. Click on the “Search” tab in upper left corner of Ul to access the Search Tool panel.
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Make sure that the “Federated Query Options” combo box shows “NNEW Federation 1” as

selection

Select “Find Service” in the Select Query combo box.

Select “Feature Access Service” in the “Service Type” choice box.

Click the “Search” button. A filtered set of all registered services with service type of “Feature

Access Service” are returned.

Verify that the list of services returned includes all Feature Access services from both the MIT-LL
and NWS registries as indicated by the last column labeled “Registry” in search result.
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Row| Mame Type Description Status | Registry =
0|NOAA_WebFeatureSer... |Service MNOAA Web Feature Service instance (HTTP interface). Serves PIREF data, and potentially other non-gridded data sets Submitted NWS Registry 1 =

DOD_JMBLSenvice-01  |Service Motional AFWA-Hosted JMBL Web service

Submittec

Lincoln Labs Registr...

1
2|MIT _WebFeatureSerdc... [Service) MIT Web Feature Service instance, Supports HTTP interface
3

Submittec

Lincoln Labs Registr...

NCAR_WebFeatureSer. . |Service NCAR Web Feature Service instance (HTTP interface). Serves METAR and PIREPS data,

and potentially other non-gridded

Submitted

3
2]
2]
8]

Lincoln Labs Registr...

4]

Figure 3.20: Service Discovery - Federated Search Filtered By Service Type
matches Feature Access Services in entire Federation

8. Repeat Step 5 selecting “Coverage Access Services” in the “Service Type” choice box.

9. Click the “Search” button.
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10. Click on the “Name” to sort the services by name.

11. Verify that the list of services returned includes all Coverage Access services from both the
MIT-LL and NWS registries as indicated by the last column labeled “Registry” in search result.

File View Tools Help
o ; 3 . E an r User ID*:
NextGen Metadata E e B = 55 v ]
Registry/Repository - oy 2 oy, Password*:
Weather COf . . o |

Search I/Explure rTnunumies r()rganizaliuns

[ ] Match older versions

Federated Query Options:

[NNEW Federation 1 I~
Select Query:
|Find service I~

Query Description:

|Fmds Service by [SO metadata, and dataset format, fields, service type |j

P

Y

Match on ANY Parameter:

O

Title:

Abstract:

keywords:

Classification:

Topic Categories:

||j MD_TopicCategoryCode |v‘
Has Status:

Geographic Bounding Box:

Spatial Operator:

||j Spatial Operator |"
Service Type:
||j Coverage access service |v‘

Data Format:

[4]

Find Service |

Row Mame Type Description Status Registry =
0|NOAL WebCoverageSerice-01  |Service MNOAAJGSD Web Coverage Service #1 - RTMA Datasets Submitted & NWS Registry 1 =
1MOAA WebCoverageSendce-02  |Service MNOAAJGSD Web Coverage Service #2 - Rapid-Refresh Model Datasets Submitted & NWS Registry 1
2|DOD_]JMBLSenvice-01 Service Motional AFWA-Hosted JMEL Web service Submitted Lincoln Labs Registry 1|=
3MIT _WebCoverageService-01 Service MIT WCS serving CIWS gridded data products. Primary SAS service Submitted Lincoln Labs Registry 1| |
4MIT _WebCoverageService-02 Service MIT WCS serving CIWS gridded data products. Backup/Pending SAS service Submitted Lincoln Labs Registry 1|+|

Figure 3.22: Service Discovery - Federated Search Filtered By Service Type Matches Coverage Access
Service

3.4.5 Service Endpoint Retrieval
This test retrieves the service endpoint for a selected service.

1. Query for services using the test “Service Discovery - Unfiltered Local Search” from Section
3.4.1.

2. Left-click on the MIT_WebCoverageService-01 service endpoint in the result set pane to select
it. Right-click and select “Open” to open a more detailed service end-point sub-pane.
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View the detailed information presented in the top right information pane.

Left-click on the service endpoint to select it. Right-click to open a more detailed service end-
point sub-pane to display the service endpoint URL (shown at the bottom of the
ServiceEndpointType window).

Verify that for the MIT_WebCoverageService-01, the URL is:

http://ngen-wesri.wx.|l.mit.edu/nnew/fy09/wcs/soap

WellGEO RegRep Ul [= (= ](*]

File View Tools Help

NextGen Metadata
Registry/Repository . ,

: ServiceEndpointType
Weather CO!I

Object Type: ‘ﬁ ‘ |

Search |/ Explore rTaxunumies Name: Keywords: =
Select Query: |WCSSuap ‘ | |

|Fim:| Sia Description:

Query Description: | |J

Finds Service by IS0 metadat, and dataset fi Related Link:

SRVIEEYVER) LRL Description 5]

4]

Service Grounding:

|
Geographic Bounding Box: D: ‘ ‘ Open Relationship
Spatial Operator: Name: Remove Relationship

||j Spatial Operator Endpeint URL: |hnp //ngentst.wx. |l.mit.edu: 8080 /wcs-1, 1-netcdf4/soap | Bes
Service Type:

||j Coverage access service

| Done Editing | ‘ close | [
Data Format
[ | Endpoints: Data Sets:
URL | Name [&] Narme Fi
:‘ : hitp: //ngentst.wx. Il.mit. edu: 8080 fwcs-1. L-ne.. |WCSSU. S
] B 1 DN
o
Find DataSet | Find Service | Find Service | Find Service | Find Service |
Row Name Type Description Status ==
0|DOD_JMBLService-01 Service Motional AFWA-Hosted JMBL Web service Submitted o
1|NOAA_WebCoverageSenvice-01 Service NOAA/CSD Web Coverage Service #1 - RTMA Datasets Submitted 2
2| MOAA_WebCoverageService-02 Service MOAA/CSD Web Coverage Service #2 - Rapid-Refresh Model Datasets Submitted
3|MIT_WebCoverageService-01 Service MIT WCS serving CIWS gridded data products. Primary SAS service Submitted —
Al 1= RAIT L ccad dat cliicte Dacl Doncl bnaittocl AL

Figure 3.23: Service Endpoint Retrieval
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http://ngen-wcsri.wx.ll.mit.edu/nnew/fy09/wcs/soap�

[ WellGEO RegRep Admin Ul [==]lx]
File View Tools Help

3 : User ID*:
NextGen Metadata e D % Y E—
Registry/Repository a £ A Password™:

Weather COI e - y

Search ’/Explm rTaxunumies :rMlT,WEI]CHVEI’ﬂgESErViEE*Ul \

|

Federated Query Options:

[Local query [~] |] opieqrvne; = L1

Select Query: B ETVICEENdPOINCIyPE 5
Find Service -
Query Description: Simple Detail XML
Finds Service by 150 metadat, and =
ields, service type ~ =
Object Type: ‘D | | (=
== Name: Keywords:
Match on ANY Parameter: |w[gsgap | |
O =]
Description: =
Title: =
Abstract ;
keywords: Related Link: ields 2
URL Description = de, convective_cloud_top_..
— water_content, atmosphere.
Classification: |~
Topic Categories: =
Service Grounding:
I MD_TapicCategoryCode - -
TR e 1D: [ | Open Relationship

Name: Remove Relationship

Geographic Bounding Box:
int URL: \h[tp Jingentst.wx Il.mit.edu: 8080 /wes-1. 1-netcdi4/soap

Spatial Operator:

[T Spatial Operator

Service Type: Done Editing | ‘ Close

[J Coverage access service =

Data Format E
E Name: Remove Relationship

Open Relationship

T
I I 4]

—

Find Service

Row Name Type Description Status %)
0|DOD_|JMBLService-01 Service Motional AFWA-Hosted |MBL Web service Submitted |~ |
1|MIT_WebCoverageService-01 Service MIT WCS serving CIWS gridded data products. Primany 545 service Submitted
2|MIT_WebCoverageSenice-02 Service MIT WCS serving CIWS gridded data products. Backup/Pending SAS service Submitted
2|NCAR_WebCoveragasenice-01 Service NCAR WCS sening gridded data products Submittad -

3.4.6 Viewing Datasets Related to a Service

This test verifies that a user can view datasets related to a service. It also illustrates how to view any
object that is related to an object using an Association (relationship) as defined by ebRIM in ebXML
RegRep.

1. Query for services using the test “Service Discovery - Unfiltered Local Search”.

2. Left-click on the MIT_WebCoverageService-01 service endpoint in the result set pane to select
it. Right-click and select Open to open a more detailed service end-point sub-pane.

3. View the information presented in the top right information pane.
4. Click on the “Detail” button to show additional details about the service

5. Verify that the Associations table shows to associations of type “OperatesOn” with Target
Object’s EchoTops and VIL datasets. Note that the 4.5 release displays the values in a more
human friendly manner than current 4.4 release.
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6. Press the Control key (for selecting multiple rows) and the left click the EchoTops and VIL
associations in the table so they show selected visual. Now right-click to display context menu.
Now select the “Open Related Objects” menu.

7. Verify that the EchoTops and VIL datasets are displayed in new tabs within the editor panel.

WENGEO RegRepAdmmnTul
e View Tools Help
Current User: rod
NextGen Metadata
Registry/Repository
Weather COf
Search r Explore rTaxnnnmies MIT_WebCoverageService-01 |
| simple ” Detail H XML ‘
Federated Query Options: i
[Locar query [=] Unique ID*:
Select Query: |urnfde I mit edu:Serice: WCS-0 1:Sendce: MIT_WehCoverageService-0 1 |
[Find service [=] Logical ID™;
Query Description: |urn fdc:ll.mit edu:Service: WCS-01:5envice:MIT _WebCoverageService-01 |
[Finds Service by 50 metadat, and dataset |=|| | Classifications: Slots:
ormat, fields, service type value & Name Type value &
= urn:oge:seniceType: WebCoverageService | 1=
W urn:ogcserviceType: WebCoverageService
keywords:
Classification: |
I Associations:
Topic Categories: Association Type Source Object Target Object il
- urn: oasis:names:1c: ebxml-regrep:AssociationType:OperatesOn  |urn:fdcIl.mit. edu:Service: WCS-0... [urn:fde:ll.mit. eclu:Dataset:EchoTops-001517087404 |~|
||j MD_TopicCategoryCode urn: oasis:names:1c ehxml-regrep: AssociationType:OperatesOn  |urn:fde:ll. mit edu:Service: WCS—-0... |urn:fdc:ll.mit. edu:DataserVIL-0015 170B74D4
Has Status: urn:oasis.names tc.ebxml-regrep: AssociationType:HasCatalog. Open -01 |urn:fdcll.mit. eduService: WCS-01:5ervice:MIT _WebC.
|Gen raphic Bounding Box: - New
Ues g Remove
| o Export
Spatial Operator: et
[Sspatiat operator Open Related Objects
Service Type:
||j ISO 19119 Geographic services taxon (|
Data Format:
ax
Find Data Set_| Find Service
Row MName Type Description Status g‘
0DOD_|JMBLService-01 Service Motional AFWA-Hosted JMEL Web service Submitted |~ |
1 MIT_WebCoverageService-01 Service MIT WCS serving CIWS gridded data products. Primary SAS service Submitted
2|MIT_WebCoverageService-02 Service MIT WCS serving CIWS gridded data products. Backup/Pending SAS service Submitted
3|MIT_WebCoverageService-03 Service MIT WCS serving gridded data products. Experimental data products
4|MIT_WebFeatureSenvice-01 Service MIT Web Feature Sence instance. Supports HTTP interface Submitted
5|NCAR_WebCoverageService-01 Service MNCAR WCS serving gridded data products. Submitted
&NCAR_WebFeatureService-01 Service MNCAE Web Feature Service instance (HTTP interface). Serves METAR and PIREPS data, and potentially other non-gridded data sets Submitted

Figure 3.24: Viewing Datasets Related to a Service
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File View Tools Help

Current User: rod
NextGen Metadata

Registry/Repository o B =

Weather COf

Search chpIure rTaxnnnmies : fMIT,WehCuverageService—ul r Echo Tops GAS) rVenically Integrated Liquid (VIL) \
[ simpte || petan | xm |
Federated Query Options: i
|L"H| Query |'| | object Type: |D ‘ |
Select Query:
- - 1 Name: Keywords:
[Find service [=] |4
3 |Ver1i:a\lv\megratad Liguid (VIL) | |
Query Description: | Description:
Finds Service by IS0 metadat, and dataset ||| | [ragrated reflectivity within a colurn of air. { Types: CF.atmosphere_cloud_liquid_water_content } -
ormat, fields, service type 3 =
N o -
[ /]| Related Link
keywords: i URL Description 2]
Classification: | —
Topic Categories: i| DataFields:
||j T e e Field Name e}
- TopicCategoryCode H atmosphere_cloud_liquid_water_content |
Has Status: || |atmosphere_cloud_liquid_water_content.status_flags
Geographic Bounding Box: 0
Spatial Operator: v
||j Spatial Operator ;| Summary:
Service Type: | |Keywords: Aviation, Weather,urn:ogc:def.ebRIM-ClassificationNode:FAA DataCube:Unrestricted SAS Primary 1=
||j |50 19119 Geographic services taxon| | Spat%al Extent: POL\E'GON[[_flzo 025.0,-70.025.0,-70.040.0, -120.0 40.0, -120.0 25.0))
- || |Spatial Representation: gricl L
Data Format: ‘| |Spatial Resolution: 1000.0m
[ Coordinate Reference System: urn:EP5G:1438 [
| |Responsible Organization: MIT Lincoln Laboratory Email: olivern@11.mit.edu
— Data Lineage: VIL data is being procuced from radar data which has been quality edited -
e
Find Data Set_| Find Service
Row MName Type Description Status g‘
0DOD_|JMBLService-01 Service Motional AFWA-Hosted JMEL Web service Submitted |~ |
1 MIT_WebCoverageService-01 Service MIT WCS serving CIWS gridded data products. Primary SAS service Submitted
2|MIT_WebCoverageService-02 Service MIT WCS serving CIWS gridded data products. Backup/Pending SAS service Submitted
3|MIT_WebCoverageService-03 Service MIT WCS serving gridded data products. Experimental data products
4|MIT_WebFeatureSenvice-01 Service MIT Web Feature Sence instance. Supports HTTP interface Submitted
5|NCAR_WebCoverageService-01 Service MNCAR WCS serving gridded data products. Submitted
&NCAR_WebFeatureService-01 Service MNCAE Web Feature Service instance (HTTP interface). Serves METAR and PIREPS data, and potentially other non-gridded data sets Submitted

Figure 3.25: Opening Datasets Related to Service

35 Creation of an Experimental Weather Cube Taxonomy

The research community is continually refining weather products and generating new weather products.
For testing and evaluation purposes, it is often convenient to have available a test version of the weather
cube that provides information about the experimental data sets. The registry is capable of storing
information about an arbitrary number of weather domains, as they are simply stored within the registry
as taxonomies.

An experimental taxonomy is provided with the test data package to test out the loading of custom
weather domains. As constructed, it essentially mimics the official weather cube domain, but different
unique identifiers are used for all the taxonomy nodes. This is for test purposes - custom weather domains
are not necessarily limited to the same structure as the official weather domain taxonomy.
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This test demonstrates the loading of a new taxonomy and verifies that the loaded taxonomy is similar to

the weather cube domain taxonomy

1.

Figure 3.26: Snapshot of the Registry Admin Ul displaying the interface for loading a taxonomy.

Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will
connect with the MIT-LL registry.

Login to the registry using a valid User 1D and Password.
Select “Tools = Wizards > Import Files” to open the file import window.

Browse to the $STEST_DATA_DIR/wxcube-metadata/taxonomies directory provided with the test

package.
Select the experimental version of the data cube domain taxonomy:
ebrim-classificationScheme-TriAgencyDataCubeExp.xml

Click on “Finish” to perform the load. After a short pause, an indication of load success is
returned.

Close the file import window.

v WellGEO RegRep UI =8
File View Tools Help

NextGen Metadata
Registry/Repository ,

Weather COJ

Search Explore | Taxonomies sl

o= [ AssociationType o
o= [ Cl_DateTypeCode

o= 3 Cl_OnLineFunctionCode

o= [ Cl_PresentationfFormCode

o= 9 Cl_RoleCode

o= ] Codes for the Representation of Mames of Languages

o= [ CollectionType

o ContentManagementService

=y

Steps Specify file location

1. Specify file location
This step allows you to specify the location of the file being imported.
The following list identifies the behavier when certain types of files are specified:

@ Specifying a file containing an ebXML RegRep 4.0 SubmitObjectsRequest,
RegistryObjectList or RegistryObject will import those objects
# Specifying a directory will import the directory and all files and directories within it

Enter file location:

m—classificationScheme—Tr\AgencyDataCubeExp.xml|
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8. The taxonomy now resides in the registry. However, the Registry Admin Ul session isn’t
automatically aware of it (if the Ul is restarted, it will be loaded). In order to refresh the Registry
Admin Ul without restarting the application, use View - Reload. This operation takes
approximately 30 seconds, so please be patient.

9. Click the “Taxonomies” tab. Navigate to “NOAA/NCAR/LL Experimental Data Cube
Taxonomy. ”

10. Browse the taxonomy tree and verify that it matches up with the official weather cube taxonomy.

e DataCube
0 Restricted
» Restricted-Government
» Restricted-Commercial
o Unrestricted
= Regulatory
e Regulatory-Government
e Regulatory-Commercial

= SAS
e Backup
e PendingPrimary
e Primary

: WellGEO RegRep Ul
File View Tools Help

NextGen Metadata
Registry/Repository .,

Weather COf

[»

PrT—,

Search Explore Taxonomies

o= I MD_TopologylevelCode
o= I M¥_ScopeCode
? |j|NOANNCAR,.fLL Experimental Data Cube
¢ 3 DataCube
¢ [3 Restricted
o~ [ Restricted-Commercial
o= [ Restricted-Government
¢ [ Unrestricted
¢ 3 Regulatory
o= ] Regulatory-Commercial
o= [ Regulatory-Government
¢ 545 -
o= [ Backup
o= [ PendingPrimary
o= [ Primary
o= [ ModeType i
o= O NotificationOptionType 3 (5[
o [ ObjectType i
o= [ PhoneType

e L

| ¥




3.6 Publication of an Experimental Data Set and Accompanying
Experimental Data Access Service

This test demonstrates the publication of an experimental data set and an accompanying data access
service. In order to demonstrate publication of datasets and related services, metadata for an
additional (not pre-loaded) experimental dataset and service is included in the test package.

Note that although this test exercises dataset and service publication in an experimental context, the
overall actions and results are the same for non-experimental datasets.

3.6.1 Publish Dataset

This test demonstrates the publication of an experimental data set.

1. Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will
connect with the MIT-LL registry.

2. Login in using a valid User 1D and Password using the login controls in upper right of the
screen.

3. Open the “Register Datasets” wizard using “Tools” 2 “Wizards” = “Register Datasets” in
the menu bar.

52



(&

File View Tools Help

NextGen Metadata
Registry/Repository

Weather COt

Search ’/Explm rTaxunumies 1

WellGEO RegRep Admin Ul

Current User: rod

= EVEY

Federated Query Options:
I

2

Steps

HEGISLEr Datasets

1. Select parent folder in registry for the published file
2. 5elect 30 19139 Metadata

Select parent folder in registry for the published file

This step allows you to specify the parent folder within the registry which will contain the object that is being published.
The following list describes how to select a parent folder for the new object:
# The screen below shows the folders in the registry
# Registry folders play the same familiar role in organizing information as in most desktop environment
# An object created in one folder may be moved to another folder at some later point
# An object created in one folder may also be placed within any number of other folders at some later point.
# A folder may be selected by simply clicking on it with left mouse button
# A new folder may be created as a child of an existing folder using right mouse click on existing folder and selecting New Folder
# Anew folder may be created as a top level folder using right mouse click when no folder is selected and then selecting New Folder

# An object may be added without a parent folder if no folder is selected when proceeding to the Next step using the Next button
# Afolder may be deleted using right mouse dick and selecting Remove

# Once a folder has been selected proceed to the nest step by selecting the Next button

Select Parent Folder

o [[7 Basic extension package for Web Registry Service
o 9150 19139 Profile
o= 3 MIT Mode Configuration
o [ registry
o= J wsdlProfile
[ AIR/SIGMETs
D Canonical¥MLCatalogingService
[ canonicalMLFitteringservice
[ canonicaixmLvalidationservice
D Current Icing Potential
D Current Icing Potential
D Current Icing Severity
D Current Icing Severity
[ oD JmBL servce
[y DOD Model Air Temperature
[ n0n Madal Air T,

a

Prev H Next > H Finish H Cancel

Figure 3.28: Dataset Publish - Select Parent Folder

step 2 (“Select 1SO 19139 Metadata”) as shown in steps window at left side of Wizard.

Browse to STEST_DATA_DIR/wxcube-metadata/datasets/mit-1l, and select the file:

iso-metadata-dataset-EchoTops-Exp-01.xml
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B3] WellGEO RegRep Admin Ul
File View Tools Help

= EVEY

NextGen Metadata
Registry/Repository

Current User: rod

Weather COt

Search ’/Explm rTaxunumies 1

Ei

aderatad Ouery Ontinns:
E

Steps

Select ISO 19139 Metadata

1. Select parent folder in registry for the published file
2. Select ISO 19139 Metadata

Select File to upload

Look In: ‘ﬁ mit-11

-] (=22 ]

D iso-metadata- dataset-EchoTops-Backup-0L1.xml

D iso-metadata- dataset-EchoTops-Exp-01.xml

D iso-metadata- dataset-EchoTops-PendingPrimary-01.xml
D iso-metadata- dataset-EchoTops.xml

D iso-metadata- dataset-Lightning-1.xml

D iso-metadata- dataset-VILxml

File Name: |\su-metadata—da\asat—EchuTups—Exp—Ol.xml

]
Files of Type: [XML files

<prev |[ wex - [[ Fmsn ][ cancer |

Figure 3.29: Dataset Publish - Select 1ISO 19139 Metadata File

Click on the “Finish” button to publish the dataset specified in the ISO 19139 metadata file. An
indication of success is returned in the Summary page.

Verify that the dataset was successfully published by searching for all datasets in the registry.
Added to the former list of datasets should be one with the name Echo Tops (Experimental).
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File View Tools Help

NextGen Metadata
Registry/Repository

Weather COI

WellGEO RegRep Admin Ul

HEE

Current User: rod

Search | Explore | T

Steps

1. Select parent folder in registry for the published file
2. 5elect 50 19129 Metadata
3. Summary

uccessfully completed publish action|

< Prev H Next

H Finish || Close

Figure 3.30: Dataset Publish - Finish Screen

3.6.2 Publish Service Instance

This test published a service instance to the registry. Publication of services currently requires that two
items be specified, a WSDL file and an accompanying ISO 19139 metadata file. In the Publish Service
Instance wizard, the WSDL file is specified first, followed by the 1SO 19139 file.

1. Launch the Registry Admin Ul version 4.4 as described in section 3.1.4. By default it will
connect with the MIT-LL registry.

2. Login in using a valid User ID and Password using the login controls in upper right of the

screen.
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3. Open the “Register Service Instance” wizard using “Tools” 2 “Wizards” = “Register Service
Instance” in menu bar.

[ WellGEO RegRep Admin Ul [==]lx]
File View Tools Help

Current User: rod

NextGen Metadata
Registry/Repository

Weather COt

Search ’/Explm rTaxunumies |

Saarch

T

HEGISter Service Instance:

Select parent folder in registry for the published file

1. Select parent folder in registry for the published file

2. Select Service Instance WSDL file This step allows you to specify the parent folder within the registry which will contain the object that is being published.
2. Select IS0 19129 Metadata The Tollowing list describes how to select a parent folder for the new object

# The screen below shows the folders in the registry

# Regisury folders play the same familiar role in organizing information as in most desktop environment

# An object created in one folder may be moved to another folder at some later point

# An object created in one folder may alse be placed within any number of other folders at some later point

# Afolder may be selected by simply dicking on it with left mouse button

# A new folder may be created as a child of an existing folder using right mouse click on existing folder and selecting New Folder

# A new folder may be created as a top level folder using right mouse click when no folder is selected and then selecting New Folder
# An object may be added without a parent folder if no folder is selected when proceeding to the Next step using the Next button

# Afolder may be deleted using right mouse dick and selecting Remove

® Once a folder has been selected proceed to the nest step by selecting the Next button

Select Parent Folder

o= ] Basic extension package for Weh Registry Senvice |
o150 19129 Profila
o 3 MIT Mode Configuration
o [ registry
o= wsdlProfile
[y AIRSIGMET S
[ canonicaixm LcatalogingService
D CanonicalXMLFilteringservice
D CanonicalXMLValidationservice
D Current lcing Potential
D Current lcing Potential
[ current Icing severity
D Current Icing Severity
[ oD JMEL Service
[} DoD Model Air Temperature
4 nAN Madsl Air Tamnsratir =

prev |[ nexts ][ Finisn |[ cancel

Figure 3.31: Service Publish - Select Parent Folder

4. Click on the Next button to skip the optional step 1 (“Select Parent Folder”) and go to step 2
(“Select Service Instance WSDL file”).
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[ WellGEO RegRep Admin Ul [==]lx]
File View Tools Help

3 o8 Current User: rod
NextGen Metadata L - P Ve

Registry/Repository 5 GE - ~ *

Weather COf

Search ’/Explure rTaxunumies 1

Saarch

Steps Select Service Instance WSDL file

1. Select parent folder in registry for the published file
2. Select Service Instance WSDL file N
3. Select 150 19139 Metadata Select File to upload

took i [ mit-n -] EE

[ MiT-wes-o1.wsdl
[y miT-wes-o02.wsdl

() MIT-wes-03.wsdl

[y MIT-wFs-0Lwsdl

File Name: \MIT*WCS*OB wsdl |

Files of Type: [WSDL files |~

<prev |[ nexts || emsn [ cancel |

Figure 3.32: Publish Service Instance - Select WSDL File

5. Specify the WSDL file for the service instance. Browse to $TEST_DATA_DIR/wxcube-
metadata/services/mit-Il, and select the appropriate WSDL file: MIT-WCS-03.wsdl.

6. Select Next to go to “Select 1ISO 19139 Metadata” step
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7. Specify the ISO metadata file. Browse to $TEST_DATA_DIR/wxcube-metadata/services/mit-Il,

(this should still be there by default from the previous step) and select the appropriate 1ISO 19139
file: iso-metadata-service-MIT-WCS-03.xml

[E3]

File View Tools Help

NextGen Metadata
Registry/Repository

Weather COI

WellGEO RegRep Admin Ul

HEE

Current User: rod

Search | Explore | T

Search

Steps

Select ISO 19139 Metadata

1. Select parent folder in registry for the published file
2. Select Service Instance W5DL file
3. Select IS0 19139 Metadata

Select File to upload

Look In: |ﬁ mit-1l

oo
|v‘ E

D iso-metadata-service-MIT-WCS-0L.xml
D iso-metadata-service-MIT-WCS-02.xml
D iso-metadata-service-MIT-WCS-03.xml|
D iso-metadata-service-MIT-WFS-01.xm|

File Name: [iso-metadata-service-MIT-WCs-03 xml

Files of Type: ‘XMLfiIes

< Prey H Next >

H Finish H Cancel |

ax

ok

Figure 3.33: Publish Service Instance - Select ISO 19139 Metadata File
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File Edit View History Bookmarks Tools Help

Mozilla Fil

wx.Il.mit.

« > 00n

4P Cetting Started [ Latest Headlines || GeoTools - Home

Publish ...

Steps

Select Type
Select Folder
Resume
Success

Type

This step allows you to select the type of information you wish to
publish.

Select the type of information you wish to publish——————————

Type : | Service Instance (OK)
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Mozilla Firefox BEE)
File Edit View History Bookmarks Tools Help Eo)

* B - e @ @ h wll.mit. iweb/ [x[ ] [[C-[Google [<]

# Getting Started |5 Latest Headlines | | GeaTools - Home

B

' ] 0 || @

Name i [ Last Modified [m
MIT-WCS-service-01.wsdl 09/13/08 13:31:25
MIT-WCS-service-01.wsdl~ 09/13/08 11:51:48
MIT-WCS-service-02.wsdl 09/13/08 13:31:12
MIT-WCS-service-02.wsdl~ 1855 09/13/08 12:19:04
MIT-WCS-service-03.wsdl 1848 09/14/08 11:54.08
MIT-WCS-service-03.wsdl~ 1856 09/13/08 12:14:22
MIT-WFS-service-01.wsdl 1193 08/13/08 11:53:14
iso-metadata-service-MIT-WCS-01.xml 12681 09/13/08 11:52:04

0-metadata-service-MIT-WCS-02.xml 10847 09/13/08 12:53:08
,o-metadata-service-MIT-WCS-03.xml 10760 09/14/08 11:54:21
,o-metadata-service-MIT-WCS-03.x... 10768 09/13/08 12:18:12
tadar jiea MITWES.O1 yml 10274 DO/12OR 11-63-25 ®
File name:  [MIT-WCS-service-03.wsdl |

Files of type: | All Files (%
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Publish ...

Steps

Select Type

Import WSDL

Import 19139 Metadata
Select Folder

Resume

Success

Title Service Instance

This step allow you to publish a service instance and its endpoints. The
service instance MUST be described by a WSDL 1.1 file. The metadata
for the service instance WSDL file must be described by an ISO 19139
metadata document.

Import WSDL 1.1 file

it | P ——
File : | aracas/l _Browse...

Title : MIT WCS #3
Description : [MIT Experimental WCS|

Previous Next
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P Getting Started 53 Latest Headlines [ | GeoTools - Home

File Upload [*]
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Name < | Size [ Last Modified [=
MIT-WCS-service-OLwsdl~ 1834 09/13/08 11:51:48 hed
MIT-WCS-service-02.wsdl 1974 09/13/08 13:31:12
MIT-WCS-service-02.wsdl~ 1855 09/13/08 12:19:04
MIT-WCS-service-03.wsdl 1848 09/14/08 11:54:08
MIT-WCS-service-03.wsdl~ 1856 09/13/08 12:14:22
MIT-WFS-service-01.wsdl 1103 009/13/08 11:53:14
iso-metadata-service-MIT-WCS-01.xml| 12681 09/13/08 11:52:04
iso-metadata-service-MIT-WCS-02.xml 10847 09/13/08 12:53:08
iso-metadata-service-MIT-WCS-03.xm| 10760 09/14/08 11:54:21
iso-metadata-service-MIT-WCS-03.xml|~ 10768 09/13/08 12:18:12
iso-metadata-service-MIT-WFS-01.xml 10274 09/13/08 11:53:25

File name:  [iso-metadata-service-MIT-WC5-03.xm| |
Files of type: | All Files () B

] Show hidden files and directories
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8. Click on the “Finish” button to publish the service instance specified by the WSDL and the 1SO
19139 metadata file. An indication of success is returned in the Summary page.

9. Verify that the service was successfully published by searching for all services in the registry.
Added to the former services should be one with the name MIT_WebCoverageService-03, with a
description that includes an indication that it is the new experimental service.

3.7 Fault Tolerance Support in Registry Client API

This section verifies the fault tolerance capabilities of the registry client API available from the WxForge
regrep4-client project support fault tolerant registry access. This test assumes that the regrep4-client
project’s trunk tree has been checked out of WxForge svn repository with its root directory at
$SREGREP4_CLIENT.

The tests in this section use a command line Java program called RegistryTestClient which performs a set
of queries against its target registry. The RegistryTestClient program uses the regrep4-client Java client
library developed by MIT Lincoln Labs. A specific benefit of using the regrep4-client library is that it
provides the ability for a registry client to specify an infinite chain of backup registries in addition to a
target registry. The regrep4-client Java client library first attempts to send the request to the target registry
which is first in the back chain. If the target registry is unavailable or if the connections times out after a
configurable time period then the library must re-route the request to the next registry in the backup chain.
This process is repeated until a registry in the backup chain is able to respond to the request in the
configured timeout period.

A client program specifies the backup registries and timeout period using a configuration file. For the
RegistryTestClient this configuration file is specified via the “-c” option. For the following test we use a
configuration file that specifies:

e A backup chain consisting of the following sequence of registries:

1. MIT/LL-Primary — A registry representing the primary MIT-LL registry. It is configured
with an incorrect URL with a nonexistent host to simulate the scenario that the registry
is unavailable.

2. MIT/LL-Backupl - A registry representing the secondary or backup MIT-LL registry. It
is configured with an incorrect URL with a non-existent port to simulate the scenario that
the registry is unavailable.

3. FAA/Backupl — A registry representing the FAA registry that contains a union of data in
MIT-LL and NWS registries and serves as backup for both of them

e 20 seconds as timeout period for all registries in the back up chain

1. Inashell window change directory to: $SREGREP4_CLIENT/client
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2. Type the following command to run the RegistryTestClient test with the specified configuration
file:

./RegistryTestClient -c src/test/resources/registry-config-
faultTolerant.xml | tee /tmp/test.log

Note that the configuration file specifies that client requests are to be sent to the MIT-LL registry
and if it is not available are to be rerouted to a backup registry which is the FAA registry. The
URL for the MIT-LL registry is deliberately incorrect to simulate the MIT-LL registry to be
unavailable.

The output of the command is logged in file /tmp/test.log

3. Read file /tmp/test.log and verify that the following registries are blacklisted as they are
unreachable:

Blacklisting registry "MIT/LL-Primary"
... text omitted for brevity ...
Blacklisting registry ‘"MIT/LL-Backupl'

4. Jump to the end of the /tmp/test.log and verify that no errors are reported and the final output
looks like:

/DataCube/Unrestricted/Regulatory/Commercial
Registry not writeable - done

64



4. Implementation Verification —
Web Coverage Service Reference Implementation (WCSRI)

The Web Coverage Service Reference Implementation (WCSRI) is used to provide gridded data (i.e.,
coverages) access and services for the NNEW 4-D Weather Data Cube. This capability was included in
previous fiscal year NNEW demonstrations, however, the WCSRI has been completely rewritten for FY
’09. The WCSRI work this year has focused on requirements analysis, design and implementation of this
primary NNEW 4D Weather Data Cube component.

The WCSRI is intended to provide an “out-of-the-box” solution for gridded data access services. The
WCSRI is completely written in Java and therefore has no explicit platform or hardware requirements. It
provides a simple configuration mechanism to allow Service Providers to specify the coverages they wish
to serve, coverage data directory paths, coverage identifiers, coverage metadata and other coverage
specific information. In addition, the WCSRI provides coverage subsetting capabilities by field, time and
geographical constraints.

The test cases in this chapter will demonstrate the following capabilities:
e WCSRI Administration
1. Adding and configuring a coverage
2. FUSE Servicemix Integration
e WCSRI Core Services
1. GetCapabilities, DescribeCoverage and GetCoverage Operations
2. Netcdf 4 Responses
A number of different client applications will be used to perform the verification, as follows:
e Maven and SoapUI plugin (black box test suite)
e SoapUl GUI
e ToolsUlI

e NNEW FYO09 Integrated Java Application
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4.1 Test Environment and Setup

4.1.1 Dependency Installations

The tests contained in this chapter have a number of dependencies on various packages that must be
installed prior to running these tests successfully. These specific prerequisite dependencies are listed
below and are described in Section 2, Test Requirements. Additional details are included below where
necessary.

Memory

The test computer should have a minimum of 1048M of RAM

Internet Connection

Java Web Start

Apache Maven

Version 2.1.0 minimum. Verify that your Maven settings.xml file contains the following:

<profile>
<id>mitProfile</id>
<repositories>
<repository>
<id>mitRepo</id>
<name>MIT Wxforge Repository </name>
<url>http://wxforge.wx.ll.mit.edu:8080/archiva/repository/local</url>
</repository>
</repositories>
</profile>

<activeProfiles>
<activeProfile>mitProfile</activeProfile>
</activeProfiles>

Fuse ESB 4.1.0.2 (ServiceMix)
Verify that the SFUSE_ESB_HOME/etc/org.apache.servicemix.features.cfg file contains the
following entries in the featuresBoot property:

featuresBoot=activemg,camel,jbi-cluster,web,servicemix-cxf-bc,servicemix-file,servicemix-
ftp,servicemix-http,servicemix-jms,servicemix-mail,servicemix-bean,servicemix-
camel,servicemix-cxf-se,servicemix-drools,servicemix-eip,servicemix-osworkflow,servicemix-
guartz,servicemix-scripting,servicemix-validation,servicemix-saxon,servicemix-wsn2005

HDF5

Verify that the hdf5 libraries are accessible in any of the directories listed in the
$LD_LIBRARY_PATH variable.
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Netcdf 4 C Libraries

Verify that the netcdf 4 libraries are accessible in any of the directories listed in the
$LD_LIBRARY_PATH variable.

MIT Lincoln Labs Netcdf JNI Libraries

Verify that the liblInetcdf.so library file is available in any of the directories listed in the
$LD_LIBRARY_PATH variable.

SoapUul

At a minimum, SoapUl version 3.0.x must be installed on the system, in a directory henceforth
referred to as $SOAPUI_HOME. To run SoapUlI, first verify that the
$SOAPUI_HOME/bin/soapui.sh is executable, and then type the following command (replacing
the $SOAPUI_HOME variable as appropriate):

$SOAPUI_HOME/bin/soapui .sh

There is a known issue with SoapUl, in that it may immediately crash on startup when run in a
Linux environment. To date, the fix for this issue is to edit the soapui.sh file in
$SOAPUI_HOME/bin. Verify or edit the line containing the first reference (i.e., the declaration
of) to the “JAVA_OPTS” property, such that it contains the “-Dsoapui.jxbrowser.disable=true”
entry as below. In addition, verify that the —Xmx memory option is at least 384m:

JAVA OPTS="-Xms128m -Xmx384m -Dsoapui.properties=soapui.properties -
Dsoapui.home=$SOAPUI_HOME -Dsoapui.jxbrowser.disable=true"

SoapUl also requires a number of jar files to be placed in the $SOAPUI_HOME/bin/ext directory
in order to successfully execute the tests within the WCSRI SoapUI project. From the steps as
described in the WCSRI Installation section below, copy the following bundle jar files into the
$SOAPUI_HOME/bin/ext directory:

$WCSRI_HOME/bundles/gds-pojo-service-[version].jar
$WCSRI_HOME/bundles/wcs-service-[version].jar

In addition, copy the gds-pojo-service-[version].jar to a temporary directory, and extract the file
“netcdf-api-4.0.48.jar” from the gds-pojo-service-[version].jar by typing:

jJar xvf gds-pojo-service-[version].jar
Copy the extracted “netcdf-api-4.0.48.jar” into the $SOAPUI_HOME/bin/ext directory.
Ncdump

The netcdf 4 version of ncdump is required.
ToolsUI

ToolsUl is a Java Web Start application that will be used to validate the Netcdf 4 data returned
from the WCSRI.
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WCSRI Installation

The tests in this chapter verify the correct configuration and functioning of the WCSRI, but do not
include the installation as part of the test plan. Rather, the installation of the WCSRI is a
prerequisite.

Installing the WCSRI requires you to download the following two files from
https://wiki.ucar.edu/display/NNEWD/Releases:

e wecsri-[version]-release.zip [or tar.gz ]
e wecsri-[version]-validation.zip [or tar.gz]

Extract the files into a directory, referred to as $WCSRI_HOME in this document. Follow the
directions as specified in $WCSRI_HOME/INSTALLATION.txt. You may skip the steps
involving starting ServiceMix as well as the validation steps, as these will be performed as part of
the test plan. However, verify the following prior to moving on to the tests:

o Verify that the SWCSRI_HOME/conf/wecsri.cfg has been copied to
$FUSE_ESB_HOME/etc.

e Verify that the $FUSE_ESB_HOME/etc/wcsri.cfg file has the [wcs.rootDataDir]
property set to the root data directory for your WCSRI instance. Verify that the root data
directory exists and has appropriate read and write privileges. In the remainder of this
document, this directory will be referred to as $WCSRI_ROOT_DATA_DIR.

e Verify that the $WCSRI_HOME/conf/servicesMeta.xml file has been copied to
$WCSRI_ROOT_DATA DIR.

e Verify that the SFUSE_ESB_HOME/etc/wcsri.cfg file has the [wcs.endpoint] property
set to the exposed endpoint for your WCSRI instance. This endpoint will be referred to as
SWCSRI_ENDPOINT in the remainder of this document.

4.2 WCSRI Administration

There are several steps one should take to verify the installation of the WCSRI. Though some of the
following information is duplicated from Section 4.1.1, these test steps illustrate the configurability of the

server.

First, edit the SFUSE_ESB_HOME/etc/wecsri.cfg file, and verify the following configurable property
settings:

[wes.rootDataDir] property is set to the root data directory for your WCSRI instance. This will be
referred to as SWCSRI_ROOT_DATA_DIR.

[wcs.tempDir] property is set to a valid temporary directory. The WCSRI will use this to write
temporary data files.

[wes.servicesMetaFile] property is set to the name of a valid services metadata file. Also, verify
that the named file exists in the SWCSRI_ROOT_DATA_DIR.
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e [wecs.endpoint] property is set to the exposed endpoint for your WCSRI instance. This will be
referred to as $WCSRI_ENDPOINT.

e [wcs.mtomEnabled] property is set to true. Further test steps require MTOM to be enabled.
4.2.1 Services Metadata

The WCSRI’s GetCapabilities operation provides a high level description of the capabilities of the server.
The description consists of metadata about the server, including detailed information regarding the
Service Provider, a description of the exposed endpoints and a summary of the coverages served by the
particular WCSRI instance. In this section, we will configure some sample metadata for an instance of the
WCSRI.

Edit the [wcs.servicesMetaFile] found in the SWCSRI_ROOT_DATA _DIR. If you originally copied the
file from the $WCSRI_HOME/conf distribution directory, then it should initially look similar to Error!
Reference source not found.. Modify the content of the “Serviceldentification” and “ServiceProvider”
elements to specify the details of your organization. For example, set the “ProviderName,”
“IndividualName,” and “ContactIinfo” appropriately. In addition, (optionally) search and replace the
“http://mymachine:9090/wcs” entries with your $WCSRI_ENDPOINT.

[¥ servicesMata

i <7xml version="1.0" encoding="UTF-8" standalone="no"7>
$<Capah1 Tities xmins="http://www.opengis.net/wcs/1.1"
: xmins:ows="http:/ www.opengis.net/ows/1.1"
xmins:gml="http: //www.opengis.net/gml "
i xmins:xTink="http://www.w3.org/1999/x1ink" version="1.1.1">
6 <ows:Serviceldenti fication>
: <ows:T1tle>NNEW Web Coverage Service Version 1.0 (WCS)</ows:Title:
=] <ows:Abstract>This is a trimmed down implementation of the WCS 1.1.2 specification {see
www.opengeospatial .org). The intent of the server is to provide gridded
data access services for aviation weather, as part of the NextGen Network
[&] Enabled Weather (NNEW) program.</ows:Abstract:>
<ows: ServiceType-WCS< /ows : ServiceType>
<ows: ServiceTypeVersionz1.1</ows: ServiceTypeversion:
<ows: Fees>None< /ows : Fees>
<ows: AccessConstraints:=none< /ows: AccessConstraints:
</ows:Serviceldenti fication>
<ows : ServiceProvider:
<ows:ProyiderName>NextGen Network Enabled Weather (NNEW)</ows:ProviderName:
<ows:ServiceContact>
<ows ; IndividualName-Rob Weingruber< ows: IndividualName:>
<ows:Posi tionName>Software Engineer</ows:PositionName:
<ows : ContactInfo>
<0ws ; Phone:
<ows : Voicex303-497-2850< /ows : Voi cex
</0ws : Phone:-
<ows ; Address:
<ows:DeliveryPoint-FL2< ows:DeliveryPoint>
<ows:DeliveryPoint>3300 Mitchell Lane</ows:DeliveryPoint>
<ows:C1ty>Boulder< /ows:City>
<ows:Administrativeirea-Colorado</ows: Administrativeirea-
<ows : Pos talCode>B80305< /ows : Pos tal Code:
<ows:Country>U.S. </ows:Country:>
<ows:ElectroniclailAddress:-weingrub[atJucar [dot]edu< /ows :ElectronicMailAddress:
</0ws: Address:
<ows :0nTineResource xTink:href="http://ral.ucar.edu/projects/nnew/ "~
<0ws : Hours0 fServi ce>8x5x365< /ows : HoursDfservi ce>
<ows : ContactInstructions-enail</ows:ContactInstructions:
</ows :ContactInfo>
<ows:RolexLead Engineer</ows:Role>
= /ows:ServiceContact:
</ows:ServiceProvider:>
<ows ; OperationsHetadata:-
<ows:0peration name="GetCapabilities">
<ows : DCP>
<ows ; HTTP>
<ows:Post x1ink:href="http://mymachine: 9090 wes">
<ows :Constraint name="S0AP" />
< /ows:Post>
</ows HTTP>

T e (T} T

T
{T-

-

Ia
=

Figure 4.1: Sample servicesMeta.xml File



4.2.2 Configuring a New Coverage

In order to validate the WCSRI, we will download, install and configure a sample data set. These
instructions are in $WCSRI_HOME/INSTALLATION.txt, and are summarized here.

Extract the wcsri-[version]-validation.zip [or tar.gz] into a temporary directory. From the extracted
content, copy the wcsriValidation/testData/ruc-mdvConvert-nc4 subdirectory into your configured
$WCSRI_ROOT_DATA_DIR. This new directory, named “$WCSRI_ROOT_DATA_DIR/ruc-
mdvConvert-nc4” and referred to as WCSRI_TEST_COVERAGE_DIR, contains XML configuration
files for a test dataset (i.e., coverage) as well as a number of weather data files within several
subdirectories. The content of the SWCSRI_TEST_COVERAGE_DIR should look similar to Figure 4.2:

Listing of WCSRI_TEST_COVERAGE_DIR.

(J-P— = ruc-mdwiZomvert-ncd

& [ 2009

20050618
& w_ 180000
w2 10000

20050619
000000

Er W 0E 0000

sy DE0000

L 20090618 v 180000 _|_ 0000000 no

L 20090618 v 210000 _|_0000000 no

L 20030615 v _000000_1_0010800.nc
L 20090619 v 030000 _|_002 1600 no
L 20090619 v 0E0000_|_003 2400 no

— [# coverageMetal xmi
— [ coveragesCanfig. xml

Figure 4.2: Listing of WCSRI_TEST_COVERAGE_DIR

Look at the content of the coveragesConfig.xml
particular coverage (i.e.,

contains configuration information regarding the
below the $WCSRI_TEST_COVERAGE_DIR
convention. Since the black box tests executed in
coverage, do not edit this file. However, notice that
Review the following entries (for informational

[ ]
e |d - the unique identifier for this coverage
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file, which is located in the root directory for this
$SWCSRI_TEST_COVERAGE_DIR). This file

test coverage dataset, whose weather data files exist
with a specific directory and file naming
subsequent test steps depend on this specific

the content of that file is similar to Figure 4.3.
purposes only):

fileExtension — the file extension for the weather data files considered as part of this coverage

Field - the fields of data available from this coverage



CoverageMetadataFile — the name of the coverage metadata file, that must exist in this
$WCSRI_TEST_COVERAGE_DIR. Verify that the name is “coverageMetal.xml”.

| [ coveragesCanfig

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

= <DataSource type="FileSystem" fileExtension="nc">

- validTimesTvpe s optional. Twpe="Timelist" iz the default. --»
<! --ValidTinesType type="Tinelist"/-—>

<¥alidTimesType type="TimeRange” resolutionSeconds="10800"/>

=) <Janitor enabled="false">

<l-- Cron pattern formzt: Sec Min Hour DoM Mon Dol (Year) --»
<ScrubFrequency cronPattern="0 0 2 ? * ="/
=] zl-— Duration format: "Pr¥aMnDTnHaMas"

"-PSY2MI0D" = Five years, 2 wonths, 10 days age
"-P1sD" fifreen davs ago

"-PT15H" = 15 hours age

"-PTZHIFON" = 2 hours and 30 minutes ago
"-FTASM" = 45 minutes ago

=] -

<KeepTime duration="-P13D" />

& </lani tors

<l-— You way Tist multiple Coverage elements if multiple coverages come frow the same data files. --»
=] <Coverage:>

«l-- The unigue id of the coverage, taken from the NNEW Registry --»
<Id=urn: fdc:ncar.ucar.edu:Dataset : PoxDvixonNe tcd fARUC20_Air_Temperature</Td>

zl-— The name of the WS 1.1 compliant metadarz File for this coverage, in this directory —-—=
<CoverageMetadataFile name="coverageMetal.xml”/ >

=) <l-- Nulriple fields are allowed, bur Tthey must be homegensus wrt dimensishs.

If they are not homogenous, then getloverage requests will produce an error
for volumescorridor reguests.

Field's pame artribure is the name of the variakle within the data files.
] Figld's id attribute will be used in the future. --»

<Field name="THP" id="urn: fdc:ncar.ucar.edu:Field: Air_Temperature" />

L L L L LU L L L L L B B P Bl P B B B Rl Dl 2
[t s Rl S B TR R i i 'S B O T B O PO R Ao O P R O I R P Ny SR T I RS YT, RSN FU R Y

a </Coverage:

41 O </DataSources

Figure 4.3: coveragesConfig.xml

Edit the coverageMetal.xml file located in the $WCSRI_TEST_COVERAGE_DIR. This file, shown in
Figure 4.4: coverageMetal.xml contains metadata regarding the test coverage dataset, and allows the
Service Provider to enter metadata specific to their coverage. Much of this file is dynamically generated
metadata (e.g., Identifier, Field, TemporalDomain), though other parts of the XML document may be
edited or configured by the Service Provider. Change the contents of the “Title” and “Abstract”
elements, and add an additional “Keyword” element.

As a result of this data set installation step, you have already configured a new coverage to be served by
your WCSRI instance. Placing the weather data files (using the naming convention) in a subdirectory
under the 3WCSRI_ROOT_DATA_DIR, and configuring the coveragesConfig.xml and
coverageMetal.xml files, will allow the WCSRI to automatically notice the offered coverage on startup.

71



coverageMetal

1 c<?xml version="1.0" encoding="UTF-8" standalone="no" 7>

2 Cl<wes : Coveragebescriptions xmins:wes="http:/ /www.opengis.net/wcs/1.1"

3 xmins:gml="http: //www.opengis.net/gml™

4 xmins:ows="http:/ /www.opengis.net/ows1.1"

5 xmins:xTink="http://waww.w3. 0rg/1999/x1ink">

& = <wcs:CoverageDescription:

7 <ows:TitlexRUC Air Temperature {Pox Dixon Netcdf 4)</oms:Titles

8 <ows:Abstract:=This dataset consists of RUC data for the Air Temperature 3D field. Its native
o

10 = <ows : Keywords:>

11 <ows : Keyword=RUC- /ows : Keyword>

12 <ows : Keyword=-Di xon- /ows : Keyword:-

13 <ows : Keyword:=Pox< /ows : Keyword:

14 <ows : Keyword:>-Netcd 4 /‘ows :Keyword:>

15 =@ </0ws : Keywords:

16

17 <ows:Metadata xlink:type="simple” about="http://weather.aero"/ >

18

19 l-— Do NOT edit] - Tdeprifier will he Tilled out dynamically -—

20 gl-—aws: Identi Figr=Urn: Fdcrncar uoar, edl: Dataset RUCZ0 Awcs: Tdenti fiars—-»
21

22 | <wes :Domain:-

23 |2 <wCs :Spatialbomain=

24 = <0ows : BoundingBox crs="urn:ogc:def:crs:EPSG:6.13:9801">

25 <ows : LowerCorner:--3332.14 -588. 89 /ows : LowerCorner:

26 <ows : UpperCorner=2783.58 3982.66< /ows:UpperCorner:

27 ] </ows : BoundingBox:

I = <ows :BoundingBox crs="urn:ogc:def:crs:0GC:2: 84"

29 <ows : LowerCorner=-126.227 16.168< /ows: LowerCorner:

30 <ows : UpperCorner=-57.244 55.506-< /ows:UpperCorner:

1 = < /0ws : BoundingBox:

2 |9 WS GrideRS>

33 <wes:GridBaseCRS-urn:ogcdef:crs:EPSG:6.13: 9801 /wes : GridBaseCRS >~
E </nes; GrideRs>

EET </wes : Spatial Domain:

Els l-— Do NOT edit! - Temporz1Dowzin will ke added and Filled out dvnamically --»
37 gl ——gwes: Temporal Domaine - —=

38 sl s Temporal Donaine——»

¥ |2 </wes : Domai ne-

i

41 = <wes; Range:-

42 <l-— Do NOT edit! - Figld elements will he added and Filled sur dvnawically —-»
43 gl-—qwrsiFields-—>

44 Sl-—g o Figlde——=

45 =

L3

47 <1-- TODD SupportedCRy should be the (RS of the data, eg: WGSEAHATEKR -
48 <wes : Suppor tedCRSurn: ogc:def:crs:EPSG:6.13: 9801 /wcs : Suppor tedCRS >

48

50 <l-— Do NOT edit! - SupportedFarmat will be Filled oot dvmamically —-»
51 wl-—zwcs: SupportedFormzt=image midve Awc s SuppartedFornzts—-—»

52 gl-- Additionz]l metz datz per WCS x5ds --»

53

54 |z </wes:CoverageDescription:

55 [C</wes:CoverageDescriptions>

56

Figure 4.4: coverageMetal.xml

4.2.3 Starting Fuse/ServiceMix

Open a console and change directory to $FUSE_ESB_HOME. Verify that the $LD_LIBRARY_PATH
variable contains the location of the various needed libraries (e.g., liblInetcdf.so, the Netcdf4 libraries, and
the HDF5 libraries). Verify that the gds-pojo-service-[version].jar and wcs-service-[version].jar has been
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copied into the $FUSE_ESB_HOME/deploy directory (from $WCSRI_HOME/bundles). Start
ServiceMix by typing:

./bin/servicemix

Verify that there are no exceptions thrown on startup. If there are, you may have to “exit” (or Ctrl-C)
ServiceMix, and restart. ServiceMix uses hew OSGI technology, and on occasion, has race-conditions on
startup. This means that depending on the speed of loading certain bundles, ServiceMix may encounter an
unresolved dependency. If that’s the case, simply restart ServiceMix and the problem usually disappears.
In the ServiceMix console, type the following (in boldface):

smx@root:/> osgi

The ServiceMix console should now appear similar to Figure 4.5.

ServiceMix Kernel (1.1.0.1-fuse)
ServiceMix (4.1.0.2-fuse)

Type 'help' for more information.
smx@root: f>

smx@root: /> osgi

smx@root: osgi> []

Figure 4.5: ServiceMix Console

In the ServiceMix console, type the following (in boldface):
smx@root:osgi> list | grep GDS
smx@root:osgi> list | grep WCS

Verify that the “GDS POJO Service” and “WCSRI Web Service” bundles have been installed and
started successfully. The console should look similar to Figure 4.6, and “Started” should appear for each
bundle. It takes several moments for ServiceMix to start the bundles, therefore, repeat the command until
“Started” appears.

smx@root:osgi> list |grep GDS

[ 44] [Active ] [Started] [ 60] GDS POJO Service (GDS core) (1.0.0.beta-4)
smx@root:osgi> list |grep WCS
[ 43] [Active ] [Started] [ 60] WCSRI Web Service (1.0.0.beta-4)

smx@root:osgi> []

Figure 4.6: Successfully started bundles.
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Switch to the “log” subshell by typing 1og from with the ServiceMix console:

smx@root:osgi /> log

Please note that depending on your log buffer settings for ServiceMix, you may or may not see the log
test result described below. However, type the following command into the ServiceMix console:

smx@root:log /> d | grep DataSourceConfigurator

This should (depending on ServiceMix’s log settings) display the $WCSRI_ROOT_DATA_DIR that was
found from the WCSRI configuration, as well as a summary of each coverage configuration found by the
WCSRI. The logging information should look similar to Figure 4.7. Verify that the WCSRI is using the
correct SWCSRI_ROOT_DATA _DIR, that the test data coverage was found with an identifier of

“urn:fdc:ncar.ucar.edu:Dataset:PoxDixonNetcdf4ARUC20_Air_Temperature”, and that “TMP” is an
offered field.

&3 Shell - Konsole <3>

|[=l[oal[3¢]

Session Edit View Bookmarks Settings Help

me@ruut:lug> d |grep DataSourceConfigurator

DataSourceConfigurator 413 | Starting up Janitor for /tmp with cron schedule @/15 * * * * ? and max age of -PT1SM
DatasourceConfigurator: found a coverage directory (path = /dl/wcsTempData/ruc-mdvConvert-nc4).

DataSourceConfigurator: found an offered coverage with id = urn:fdc:ncar.ucar.edu:Dataset:PoxDixonNetcdf4RUCZ0_Air_Temperature with
offered fields TMP and with a root directory = /dl/wcsTempData/ruc-mdvConvert-ncd).

DataSourcecConfigurator: using /d1l/wcsTempData as the GDS root data directory and servicesMeta.xml as the GDS services meta data filename.

~~|| = Shell

Figure 4.7: Log output

You should now have a successfully running WCSRI instance. The next set of tests will verify the
exposed endpoint and the WCSRI functionality, and each requires that ServiceMix remains running.

4.3 WSDL Verification

If the WCSRI is running successfully, it’s a good idea to verify the validity of the exposed endpoint. Start
a Firefox browser, and enter the URL of the $WCSRI_ENDPOINT followed by “?wsd1” into the
location bar. Figure 4.8 shows an example URL in the location bar, as well as a sample of what the
response should look like. Note that this test case demonstrates the WSDL capabilities of the WCSRI

instance, and that different browsers may render the XML content differently than what you see in Figure
4.8.
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(@& Mozilla Firelox <2> o]
File Edit View History Delicious Tools Help

o v @ o ﬂ u E a | 8] http:jgranite: &S nnew fy09 wes/soapwsdl - |_'

B httn:a’furanlte;..J\wcsfsoan?wsdll 4

10 s

This XML file does not appear to have any style information associated with it. The document tree is shown below.

<definitions name-"wece" targetNamespace = "http:/fvww.opangis.natiwesfwedl "=
=lypas>
—axsd:schema elementFormDelaull="gualilled"” targelNamespace="hllpJlwww.opengis.neliwes/1.1" version="1.1.2
xml:lang="sn"=
<xsd:include schemalocation="http:fgranite-8888mnew/fy00wes/soaprrsd=. /schemasfwes/1.1 2wesAll xsd ">
<fisd:schemas
</types=
=message name-"describeCoverageRaqueastMsg =
=parl elemenl="wcs:DescnbeCoverage” name="paramelers"> </parl>
</message>
—<message name="getCapabilitiesResponseMsg">
<part element="wecs.Capabilities" name="parameters"> </part:>»
</message:
=message name-"galCovarageRagqueastMsg =
=parl elemenl="wcs:Celloverage” name="paramelers"> </parl>
</message>
—<message name="getCapabilitiesRequestMsg™>
<part element="wecs.GetCapabilities” name="parameters"> <fpart>
</message:
—amessage name="scaplionfaportMag >
=parl elemenl="vws:ExceplionBeporl” name="paramelsrs"> </parl>
=/message>
—<message name="getCoverageResponseMsg'>
<part element="wecs.Coverages" name="parameters"= </part>
</message:
=<message name=
=parl elemenl="y
=/message>
—<portType name="wcsPortTypa">
<operation name="gstCapahilitiesCperation">
<documentation=Sarvice definition of function getCapabilitias</documentation=
<inpul ge="tnz:getCapabililiseRagquastMag"> <finpul>
=oulpul message :gelCapabilities ResponseMsy™> <foulpul>
<fault message="tns:cxceptionReportMsg” name="ExceptionReport™> </fault>
<foperations
<operation name="dsscribeCoverageOparation"=

loveragelssponsahMag > =
iCoverageDescriplions” name="paramelers"> </part>

<documentation=5arvice definition of function describeCoverage</documentation=
<inpul message="lnz:dezcribeCow acquestMag™s <finpul>
=oulpul message describeC geRssponseMsyg"> <foulpul>
<fault message=" xeeptionReportMsg” name="ExceptionReport™s </fault>
<foperations
<operation name-"gstCoverageOperation”=
<documentation=Sarvice definition of function getCoveraga</documentation=
<inpul message= ageRegquestMsgs <finpults
=oulpul message gelloverageResponseMsy™> <foulpul>
<fault message="tnsexceptionReportMsg” name="ExceptionReport™s </fault>

<foperations
</portTypes=
<hinding name="wecs" type="tns:wesPortTypa"=
=soan:binding stvle="document” Lransport="hlto:fschemas xmlscan.oralzoanhiiof= 1=
|x n‘nd:l @ = [ Match case
l Done |ﬂ B3 | 4

Figure 4.8: WSDL Output

4.4 Verification using Maven and Black Box Testing

The WCSRI distribution contains a suite of black box tests that verify that the server is working correctly
with the test dataset/coverage (as installed in Section 4.2.2). Though a description of the validation steps
are outlined in the SWCSRI_HOME/INSTALLATION.txt file, a summary is provided below since
running the tests is a good indication that the server is working as intended. In addition, the black box
tests will verify the GetCapabilities, DescribeCoverage and GetCoverage (for volumes and corridors)
operations of the server, against the test data set as installed in Section 4.2.2.

Open a console (not ServiceMix!), and change directories to the
$WCS_VALIDATION_HOME/wcsriValidation/soapUl/wcsri-web-service/ directory. Carefully edit the
pom.xml file in that directory. Search for the string "Service Providers", and change the “argument”
element’s URL to match the endpoint of your $WCS_ENDPOINT, as configured in the wcsri.cfg file. For
example:
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<!-- Service Providers: Change the following URL to point to your $WCS_ENDPOINT -->
<argument>-e http://granite:8888/nnew/fy09/wcs/soap</argument>

Run the following Maven command from the console:

mvn org.codehaus.mojo:exec-maven-plugin:1.1.1:java >
myTestResults. txt

This will run a series of black box tests against the exposed endpoint of the WCSRI. The engine for the
black box tests is a 3" party application called SoapUl, and when run through Maven, the SoapUI-Plugin
is being used to perform the tests. Each test case issues an XML request, over SOAP, to the WCSRI
endpoint and then verifies that the response is correct. Some of the test cases expect valid SOAP
responses, and others expect valid SOAP fault responses. By running the above command, the test output
should be redirected into the file called “myTestResults.txt” in the same directory from which it was run.

Verify that the output indicates that each of the tests were successful. Do so by opening the file
“myTestResults.txt” in a text editor, and search for status text similar to:

“Finished running soapUl testcase [GetVolume 1], time taken: 1653ms, status: FINISHED”

None of the tests should have status of “status: FAILED”.

4.5 Verification using SoapUl GUI and ToolsUl

In this test step we will run the SoapUI user-interface to look at and execute a few black box tests, instead
of using the Maven plugin.

45.1 Starting SoapUl and Configuring the WCSRI Endpoint
The first step is to start SoapUI. Open a console and move to the following directory:
$WCSRI_VALIDATION_HOME/wcsriValidation/soapUl/wcsri-web-service

From that directory, start SoapUI by issuing the following command (replacing with the
$SOAPUI_HOME variable as appropriate):

$SOAPUI_HOME/bin/soapui -sh

On startup, SoapUl should look similar to Figure 4.9. Select the “File” — “Import Project,” and then
import the project file, called WCSRI-112-soapui-project.xml, from the following directory:

$WCSRI_VALIDATION_HOME/wcsriValidation/soapUl/soapui/wcsl12/robsSoapUl
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) soapUi 3.0 =@l

File Tools Deskop  Help
a B @é S % |E SearchForum| |l|ﬂ L2

Projects

Workspace Properties

‘ Froperty | Walue |
|Name Projects =

[Properties| ‘ soapUllog hitp log ety log  error log  wsrm [0g  memory log ||

Figure 4.9: SoapUIl GUI

#H soapul 3.0 |E|@E

File Tools Deskiop  Help

el 08 4 XKW Search Forum

Projects
=Bl wesrisoapll
- X wies

- B Testsuite for RUC (ruc-mchvConvert-nc4)
B Testsuite for RUC (grib2)

B Testsuite for llegal Reguests

B Testsuite for 2D Coverages

B oTo

@@ Ceiling

i @

erJEct Properties rtusmm Properties ‘

Property ‘ alue ‘
Mame WesrisoapUl 4
Cescription
File Jd1 addsfsystem )t
; ‘ soapUl log http log jettylog errorlog wsrm log  memory [og ||
e =l

Figure 4.10: SoapUl Project

Once the project is imported, SoapUI should look similar to Figure 4.10. Double click on the green
hourglass entry labeled “wcs” (i.e., = X wes) and a new frame will appear. From within the new frame,
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click on the tab labeled “Service Endpoints.” SoapUI shold now look similar to Figure 4.11. Click on the
“plus” button (i.e., %)) to add a new endpoint for SoapUI, and set the URL for this new endpoint to be the
value of your SWCSRI_ENDPOINT. Select your new endpoint from the list (in the Service Endpoints
tab), and click on the “Assign” button. Select “- All Requests and TestRequests —,” as in Figure 4.12.
The test cases in the SoapUI project are now configured with the endpoint of your WCSRI instance.

- soapul 3.0 2o
| Elle Tools [peskiop  Help
|ﬂ| an 08 » Ve Suarch Forum| 0
7 = |1 wes &f B
| Projec: ] ] [ - 1
. E TEMIE. Overview Service Endpoints WSOL Consemn Wa-1 Compliance
18l |= @ wesrsaapln
g I ws |z 0
o descris ageoperatian
ks i Gl Endping Usemname  Password | Domain | WSS-Type WSS-Ti.  Oulgnin. Incomin. | Mode
# @ geCapabditiesOperaion
. bz nnp:  flocalhost 3090 wes COMPLEM...[=]
& @ geilaveragedgerstion g, ferash 9050 wes COMPLEM
3-8 Testuite for RUC {nxc-mdvComrt-n) NI ferash BEEE, w9 fwe s saap COMPLEM
- B e e ather. agro fnnew TyOS iwis /s COMPLEM
+ B Testsuite far Negil Requests g/ granite: SEGE/nnEw/ Y02 wes s COMPLEM
0 E it /{14050 90 BR BD fwes COMPLEM

Inverface Properies
Froperty Wadur
PartType wes

|Description
Deefinirion LRL file- home fweingrub |

Binding (L, f fovorws, upreniis. n
EOAP Version S04 1 2
Carhed e

|Froparties soaplilog hwip log  jemnylog ermoriog  wsrm log  memory log

Figure 4.11: SoapUI Service Endpoints

I wcs

(O\rer\n’ew rSenn'ce Endpaints r WSDL Content rWS—I Compliance

*: % [Assion]

Endpoint Username | Fassword | Domain WS5-Type | WS5-Ti.. | Oulgoin... | Incomin.. | Mode

http:/ flocalhost 3050 fwes COMPLEM...
http: [/ ferash: 90590 fwes COMPLEM...
http: f ferash: BEEE fnnew /09 fwcs fsoap COMPLEM...
http: f fwreather. aerofnnew ff0S fwcsfs... COMPLEM...
http:/ fgranite: 8858 nnew Ty 9 fwcs fs. COMPLEM...
http: //140.90.90.88: 80 fwcs COMPLEM...

£ ~* Assign Endpoint

Assign selected endpoint and authorization to..
- All Requests with no endpoint -

- All Requests and TestReguests -

- All Requests with no endpoaint -

http: fflocalhost: S090 fwcs

hitp:f ferash: 9080 /wis

http:f ferash: 8888/ nnew fy09 fwis fs0ap
http: f jweather. aero/ nnew,/ 709 fwesfsoap
http: f jgranite: BEEE nnew /09 fwesfsoap
http: /140,90, 90.88:80 fwcs

Figure 4.12: SoapUI - Assigning the endpoint.
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4.5.2 Executing the Black Box Test Suite

Double click the “TestSuite for RUC (ruc-mdvConvert-nc4)” as listed on the left hand side of SoapUl.
This will display a tree of test cases intended to validate the test dataset/coverage as configured in Section
4.2.2, and will open a new frame on the right hand side. Maximize the new frame. From the new frame,
click on the green “play” button (i.e., *). All of the tests should be successful, and the test suite frame
should now appear as in Figure 4.13.

5t soaplll 3.0 ==
File  Tools Deskiop  Help
Bag 08 & XB
—I— B TestSuite for RUC guc-mdvConvert-net) =
= (' = J
@ o Cetvolume 1 -
& Cetvolume 2 | TesiCases
wi- o Cervolume 2 of f:h|
wi- o Cervolume 4 .
w-d Cetvolume 5 DescribeCoverage 1
o Genvounme s e e
@ of Cervalume 7
© of CenCorridor L Getvalurme 1
¢ o Grcomaor2 L e
® of CerCorridor 3
@ of CenCorridor 4 Getvalume 2
7 . e
B
B GetVolume 3
3 =
- | Getvalume 4
e e e
=& CetCapabilities 1
5-§5 TestSteps 2) GetValume: §
& Load Tests ()
o @ =
+: BB 1o lanal Bacussts Covalma 6
 Tersuke Fropenies [Tem Froguris | e
Property [ Valus
Hame Testsuite for RUC (ruc-.. Cevohime 7 L
Description  Properties Setup Scnipt  TearDown Scnpt
Testouite Log
soaplll log  Hitp log  jettylog  error log  werm Do memarg log seript lag |
-

Figure 4.13: Successful Test Suite

4.5.3 Executing GetCapabilities

Double click on the “GetCapabilities 1” node, listed in the left-hand tree under the “TestSuite for RUC
(ruc-mdvConvert-nc4)”, and maximize the new frame. Within the new frame, double click on the “Test
Request” (i.e., @ Test request ) and maximize the new frame. Within that new frame, execute the test by
pressing the “play” button (i.e., ® ). The test should execute successfully, and SoapUI should now look
similar to Figure 4.14. The “Test Request” frame should be divided in half (or have two tabs), where the
left hand side contains the XML for a GetCapabilities request, and the right hand side contains the XML
response (note that the SOAP headers have been hidden by SoapUl). Verify that the XML response
contains the metadata modifications that were made to the servicesMeta.xml file, as configured in Section
4.2.1. This test illustrated a successful GetCapabilities request.
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Figure 4.14: GetCapabilities 1 Request/Response
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4.5.4 Executing DescribeCoverage

Double click on the “DescribeCoverage 1” node, listed in the left-hand tree under the “TestSuite for
RUC (ruc-mdvConvert-nc4)”, and maximize the new frame. Within the new frame, double click on the
“Test Request” (i.e., & Test Request ) and maximize the new frame. Within that new frame, execute the test
by pressing the “play” button (i.e., ® ). The test should execute successfully, and SoapUI should now

look similar to Figure 4.15. The “Test Request” frame should be divided in half (or have two tabs),

where the left hand side contains the XML for a DescribeCoverage request, and the right hand side
contains the XML response (note that the SOAP headers have been hidden by SoapUl). Note that the
XML request contains the identifier of the test coverage/dataset, as configured in Section 4.2.2. Verify
that the response contains the coverage metadata modifications that were made to the coverageMetal.xml
file, as configured in Section 4.2.2. Also note that “TimePeriod” contains the “BeginPosition” and
“EndPosition” signifying the valid times (time period) of the coverage’s data availability. In addition,
“TMP” is an available Field for the coverage. This test illustrated a successful DescribeCoverage request.
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Figure 4.15: DescribeCoverage 1 Request/Response

45.5 Executing GetCoverage for a Volume

Double click on the “GetVolume 1” node, listed in the left-hand tree under the “TestSuite for RUC
(ruc-mdvConvert-nc4)”, and maximize the new frame. Within the new frame, double click on the “Test

Requ

est” (i.e.,
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pressing the “play” button (i.e., ® ). The test should execute successfully, and SoapUI should now look
similar to the figure below. The “Test Request” frame should be divided in half (or have two tabs),
where the left hand side contains the XML for a GetCoverage request, and the right hand side contains the
XML response (note that the SOAP headers have been hidden by SoapUl). The figure below depicts the
GetCoverage request for a volume of data. Note the following features of the request:

e The “Identifier” matches that of the test coverage dataset.

e The “BoundingBox” extends from a lower left of (-120.0, 38.6, 3.893606) to an upper right of (-
106.6, 42.5, 3.893606) where the units are (longitude, latitude, altitude in km).

e The “TemporalSubset” for the request is “2009-06-19T03:00:00.000Z,” for which there is data
available (according to the results of DescribeCoverage).

e The “Identifier” for the requested “FieldSubset” is “TMP”.

soapul 3.0 ‘EHEE
Eile  Tools Deskiop Help
Bap @68 4 ¥[8 Search Forum |
5 'jz Test Request 7
E Projects
S |5 P P ED v
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- & Getvolume 1 =nsi:lowerCorner=-120.0 38.6 3.893606</n51:LowerCorners
515 Test Steps ) y <25é:Up§erC;rner>-1OE.E 42.5 3.893606</ns1: Uppercarners /;/
</ns1:Boundi ngBoxs =/ Co
H ~# Load Request XML and Croowy =1--Dptional _?,, </s0ap:B
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Load Tests (0} <l--You have a CHOICE of the mext 2 items at this level--»
o Getvalume 2 =ns:TimePeriods

=ns: BeginPosi tion=2008-06-19T03:00:00,0002<,/ns: BeginPositions

& Getvolume 3 =ns:EndPosition=2009-06-19T03:00:00,000Z=/ns: EndPositions

& Getvolume 4 <l--Dptignal:--=

o Getvalume 5 <l--ns: TineResolution=T</ns: TineResslution--=
=/ns:TinePeriods

</ns:Temporal Subsets

- & Getvolume 7 </ns:Domai nsubsets

- & GetCarridor 1 <1--Dprional:--»

& Getvolume &

) <ns:Rangesubsets

e GetCorridor 2 <1--1 or more reperirionsi--»

- GerCorridor 3 <ns:FieldSubsets

- & GetCarridor 4 <nsl:Tdentifier-THP</ns1: Tdentifiers
- & GetCorridor 5 <i--Optional:--=

) </ns:FieldSubsets
- o GetCarridor 6 </ns:Rangesubsets

- & GetCarridor 7 <ns:0utput fornar="application/nercdfd” store="false"s
- & GetCarridor 8 =/ns: DuTpuT-
& GetCorridor & =/nsiGetloverages

=/50ap: Body=
& GetCarridor 10 < /s0ap: Envelopes

(TestRequest Froperties rTes( Properties |

Property ‘ Walue |
Mame Test Request -
Description
Encoding T
Encoding UTF-8
Enclpoint ftti:/ fweather. aera/n At Headers (0 Anachments (0) WS—A WS-RM
Bind Address
Fallow Redirects false @ Assertions (5) Request Log (1)
Interface wes ~| | | response time: 240ms (55755 bytes) 1:1
Propenies soapUl log  hitp log  jettylog  errorlog  wsrm log  memorylog  script log

Verify that the response contains the Identifier as listed in the request, and that the response frame looks
similar to Figure 4.16. Click on the “Attachments” tab near the bottom of the response frame, and you
should see one attachment as shown in Figure 4.16. This illustrates the successful application of MTOM
technology, which is similar to SOAP with Attachments. Select the single attachment, and just above it,
click on the “Save Attachment” button (i.e., [2)). Save the file to “volumel.nc”. This test illustrated a
successful GetCoverage request for a regular (single altitude) volume. [Keep SoapUI running].
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@8 Test Request = /soap: Envelopes
@ Load Tests (0)
- Getvolume 2
& Getvolume 3
- Getvolume 4
- Getvolume 5
& Getvolume &
- Getvolume 7 <
o GetCorridor 1 =
- GetCorricor 2 h
- GetCorridor 2
& GetCorricor 4
- GerCorricor 5 L
& GetCorricor & - =
& GetCorridar 7 < D
- GetCorricr 8 < & P
& GetCorridor & </s:/a’:? ®
-« GetCorridar 10 =/suap:Em‘f Marne Famem wpe | Size | Pant Type Cantent|D
d93e8110-1165... application/octet-... 54487 c83e8110-1165... XOP <da3e8110-116...
fTeisequest Froperties rTest Froperties |
Property ‘ Walue ‘
Marne Test Reguest -
Description =
Message Size 1586
Encumgng UTF-8 HE T
Endpoint htip:/ jweather aero/n Headers (4) [Aftachments (1)
Eindl Address
Follow Redirects false @ Assertions (5) Recuest Log (1)
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Figure 4.16: GetVolume 1 Response

4.5.6 Visualizing GetCoverage Volume Results

In this step, we will use a 3" party Java Web Start application called ToolsUI to visualization the volume
obtained in the last test step. The application is available from Unidata’s website, therefore, start Firefox
and enter the following into the location bar:

http://www.unidata.ucar.edu/software/netcdf-java

The web page should appear as in Figure 4.17. Start ToolsUI version 4.0 by clicking on the first
appearance of the words “launch from webstart” as shown in the bottom of Figure 4.17. After it
downloads, ToolsUI should appear similar to Figure 4.18. Click on the “FeatureTypes” tab, then the
“Grids” tab, and open the “volumel.nc” file (from the previous section) by clicking on the “Open Folder”
button (i.e., =) to the right of the “dataset” text field. After the dataset is opened, select the
“Temperature” or “TMP” grid as shown below. Click on the “Red Alien” button (i.e., E) to open
another window, called the “Grid Viewer” similar to Figure 4.19 (th@ﬁh when it first appears, it will be
black-ish). In the Grid Viewer, click on the “Red Alien” button (i.e., %) to visualize the volume. Zoom
out as necessary. This test case illustrated visualization of Netcdf 4 volume data returned as a result of
issuing a GetCoverage request.
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@ o ?& @ ﬁ E EI |Q‘http:f/www‘umdata‘ucar‘edu/suftwarelnetcdf-java/ h

¥ NetCDF Java Library Home %

A

hat 2} ience, enha

sc 1
Data Tools Community Downloads Sup advanced

c NetCDF Java Library

The NetCDF-Java Library is a Java interface to NetCDF files, as well as to many other types of scientific data formats.

The library is freely available and the source code is released under the (MIT-style) netCDF C library license. Previous versions use the GNU Lesser
General Public License (LGPL)

The preferred place to ask questions, discuss problems and features and get support is in the NetCDF-Java emall list, which you can subscribe to
from this page. Also you might want to search or browse previous netCDF-Java support gquestions

Overview

The NetCDF-Java library implements a Camman Data Model (CDM), a generalization of the NetCDF, OpenDAF and HDF5 data models. The library
is a prototype for the NetCDF-4 praject, which provides a C language APl for the "data access layer" of the CDM, on top of the HDF5 file farmat. The
MetCDF-Java library is a 100% Java framewaork for reading netCDF and other file formats into the COM, as well as wrifing to the netCDF-3 file format.
The NetCDF-Java library alsa implements NchL, which allows you to add metadata to CDM datasets, as well as to create virtual datasets through
aggregation

Which jar files do | need? See Jar Dependencies for explanation of which library you want

Which version of Java? All active versions (2.2.22 and 4.0) require Java 5 or above. Performance and stability is improved in version &, and sa
the latest version of Java 6 is recommended. NetCDF-Java version 4.1 will likely require Java 1.6. If you are stuck with Java 1.4, you can use the
MetCDF-Java 2.2.20 release, but no support or bug fixes are done on that version

Current stable version 4.0 (requires Java 1.5)

See Jar Dependencies for explanation of which library you want:

® The unbundled netCDF library (MDS) allows you ta choose which other jars you need.

* The complete netCDF library (MDS) implements the full CDM model, with all dependent jars included

® The camplete zip file (MDS) includes all the jar files you might need

 The toalsUl jar (MDS5) allows you to run the netCDF ToolsUl application directly from it

® The ncldv jar (MDS) which you can use in the IDV

® The minimal library (MD3) just reads netcdf-3 files.

* The unbundled GULjar (MD5) for GUI applications that want to choose which other jars are needed

« The source code (MD5) (unzip and follow the README)

® See CHANGES for version changes

® Try out the 4.0 version of ToolsUl application: launch from webstart =
x Find @ 3 [ Mmatch case
Done [3E3 |@

Figure 4.17: Unidata's Web Site
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= NetCDF (4.0) Tools T=1a=
Lystem  Modes Debug Help
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Figure 4.18: ToolsUlI

[==4 Grid viewer [=1[Ol[x]
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Dataset Configure Controls rrm: 0||3 8936 ¥ 2009-06-19 03:00:002 | }Zlg|@|@ \g"ghg"ﬁ

-\

!39.24N 104.4W outside grid area

Figure 4.19: Grid Viewer
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4.5.7 Executing GetCoverage for a Corridor

Returning to SoapUl, double click on the “GetCorridor 3” node, listed in the left-hand tree under the
“TestSuite for RUC (ruc-mdvConvert-nc4)”, and maximize the new frame. Within the new frame,
double click on the “Test Request” (i.e., @ Test Request ) and maximize the new frame. Within that new
frame, execute the test by pressing the “play” button (i.e., ® ). The test should execute successfully, and
SoapUl should now look similar to Figure 4.20. The “Test Request” frame should be divided in half (or
have two tabs), where the left hand side contains the XML for a GetCoverage request, and the right hand
side contains the XML response (note that the SOAP headers have been hidden by SoapUl). Figure 4.20
depicts the GetCoverage request for a corridor of data. Note the following features of the request:

e The “Identifier” matches that of the test coverage dataset.

e The “TemporalSubset” for the request contains two valid times “2009-06-19T03:00:00.000Z”
and “2009-06-19T06:00:00.000Z,” for which there is data available (according to the results of
DescribeCoverage).

e The “ldentifier” for the requested “FieldSubset” is “TMP”.
¢ Note the “GridBaseCRS” entry. It specifies the following:
1. 500 sample points for the corridor

2. The next several numbers specify waypoints for the corridor’s trajectory, in units of
latitude, longitude, altitude in kilometers and time (seconds since 1970) respectively.

Waypoint 1: 39.863, -104.648, 1.609, 1245380400000 (i.e., 2009-06-19T03:00:00.0002)
Waypoint 2: 40.795, -111.98, 1.288, 1245385800000 (i.e., 2009-06-19T04:30:00.000Z)
Waypoint 3: 47.451, -122.316, 0.132, 1245391200000 (i.e., 2009-06-19T06:00:00.000Z)

¢ Note the “BoundingBox” entry. This specifies the left/right and vertical dimensions for the
corridor. The following significant values are specified:

1. +/-5.0 km extents in the lat/lon plane perpendicular to the trajectory.
2. +/- 0.5 km extents in the vertical direction.

e Note the “GridOffsets” entry. This specifies the resolution in the left/right and vertical
dimensions for the corridor. The following significant values are specified:

1. 0.1 kmresolution in the lat/lon plane perpendicular to the trajectory.
2. 0.05 km resolution in the vertical direction.

Verify that the response contains the Identifier as listed in the request, and that the response frame looks
similar to Figure 4.21. Click on the “Attachments” tab near the bottom of the response frame, and you
should see one attachment as shown in Figure 4.21. This illustrates the successful application of MTOM
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technology, which is similar to SOAP with Attachments. Select the single attachment, and just above it,

click on the “Save Attachment” button (i.e.,

). Save the file to “corridor3.nc”. This test illustrated a

successful GetCoverage request for a temporal trajectory, or a corridor.
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Figure 4.20: GetCorridor 3 Request
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Figure 4.21: GetCorridor 3 Response
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4.5.8 Visualizing GetCoverage Corridor Results

In this step, we will use a 3" party application called ncdump to “visualize” the corridor obtained in the
last test step. Since the corridor is 3-dimensional, it is difficult to visualize, and therefore we will just
verify the structure of the corridor data file.

Use ncdump (version 4) to dump out the structure of the corridor obtained from the previous step, by
typing the following from a command line:

ncdump corridor3.nc | more

The result should be similar to Figure 4.22. Glancing at the picture of a corridor displayed in Figure 4.23
may help in interpreting the results. In the ncdump output, notice that the resulting corridor has a z, y and
x dimension. The x dimension has a value of 500, which is the number of sample points taken along the
corridor’s trajectory. The y dimension is perpendicular to the corridor’s trajectory in the lat/lon plane, and
contains ( (5.0 km extent + 5.0 km extent ) / 0.1 km resolution ) + 1 = 101 grid cells. The z dimension is
altitude (km MSL) in the vertical, and contains ( (0.5 km extent + 0.5 km extent) / 0.05 km resolution ) +
1 =21 grid cells. Also note that the “time” variable is a function of x, the longitude and latitude variables
are functions of y and x, and the altitude variable is a function of z and x. Lastly, note that TMP (i.e.,
Temperature) is a function of z, y and x. This test case illustrated the structure of Netcdf 4 corridor data
returned as a result of issuing a GetCoverage request.

If you haven’t already, you may now close the SoapUl and ToolsUI applications.
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&1 Shell No. 2 - Konsole <2>

|[=IEx]

Session Edit View Bookmarks Settings Help

Hetcdf corridor3 {

dimensions:
z_dim = 21 ;
y_dim = 101 ;
x_dim = 500 ;
variables:

double time(x_dim) ;
time: Fillvalue = NaN ;
time:long_name = "time" ;
time:standard_name = "time" ;
time:units = "ms" ;

float longitude(y_dim, x_dim) ;
Tlongitude:_Fillvalue = NaNf ;
Tlongitude:long_name = "longitude" :
longitude:standard_name = "longitude" ;
longitude:units = "degrees" ;

float latitude(y dim, x_dim) ;
Tlatitude:_Fillvalue = NaNf ;
latitude:long_name = "latitude" ;
latitude:standard_name = "latitude" ;
latitude:units = "degrees" ;

float altitude(z_dim, x_dim) ;
altitude: Fillvalue = Nanf ;
altitude:long_name = "altitude" ;
altitude:standard_name = "altitude" ;
altitude:units = "km" ;

float TMP(z_dim, y_dim, x_dim) ;
TMP:long_name = "Temperature" ;
TMP:standard_name = "TMP" ;
TMP:units = "C" ;
TMP:_Fillvalue = Nanf ;

// global attributes:

:FileFormat = "Netcdf4" ;

:Conventions = "CF-1.4" ;

:history = "Produced by ModelDerive" ;

ititle = "GFS model output." ;
rcomment = ;
data:

time = 1245380400000, 1245380429924, 1245380459848, 1245380489772,

rsource = "/dl/adds/system/data/ruc/mdv/lambert/20090518/g_210000/f_00032400.mdv" ;

[ | =l shell No. 2

Figure 4.22: ncdump of corridor3.nc
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Figure 4.23: Sample Corridor

4.6 Verification with NNEW FY09 Integrated Java Application

The section will illustrate integration of coverages served by different WCSRI instances into a single

integrated Java application. Launch the application by pointing a web browser to the following URL.:
http://weather.aero/nnew/fy09/demo/NNEWFY09Demo.jnlp

or alternatively, visit:

http://weather.aero/nnew/fy09/demo
and click on the link labeled “Launch the NNEW FY09 Demo.”

The first time the application is started, it will take several moments for the application itself to download.
Thereafter, the application will be cached on the client machine, and any updates to the application will
be checked for and automatically downloaded each time the application is started.

Select and load the “Default” configuration in the “Configuration Manager” window, as shown in
Figure 4.24.

..~ Configuration Manager Tl
ddds Figne path Toal

‘-il- ,__‘\\_' -"‘%"'{j“._._!-_ .. e i

Select 3 Configuration File fram which 1

[Detauit |+

Load Cancel

[l Dot show this dialog again, Load Uhe selected configuration on stanup

Figure 4.24: Configuration Manager

After a few moments, the main application window, titled “NNEW IT Demonstration Client,” will
open. It should appear similar to Figure 4.25. At this point, the user will see a map of the continental
United States, with an overlaid colored grid of temperature valid for a recent time at 16,000 ft.
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Figure 4.25: NNEW IT Demonstration Client

Select each gridded dataset in turn, by selecting it from the “Weather” heading in the menu bar. The gridded
datasets are listed in Table 4.2 Gridded Data SetsError! Reference source not found., below. The datasets
are served from different data server instances: RAL’s WCSRI 1.0 server, Lincoln Lab’s WCSRI 1.0 server,
NOAA GSD’s WCSRI 1.0 server and NOAA NWS’s WCSRI 1.0 server. In addition, some of the datasets
contain a forecast component and are 3-dimensional, whereas others are observational data with only 2
dimensions.

As appropriate for each dataset, use the time controller and the altitude controller to test the various datasets.
Change the selected time by adjusting the orange slider (as in Figure 4.26) which will likely cause a data
reload, depending on the server-side availability of data. Time loops can be done by using the animation
controls on the bottom right-hand side of the screen. Animation is done by loading data, rendering images and
caching the imagery on the first loop, and thereafter using the cached images for the animation — hence, the
first loop in an animation is slower than subsequent loops. To test the 3-dimensionality of data, click on
various altitudes within the altitude controller (as in Figure 4.27) which will also cause a data reload and re-
rendering of the appropriate data “slice.” Notice that the bottom right-hand corner of the map will display a
status message for all datasets that are visible. This includes the dataset’s valid time and altitude.

16,000
10:26 MDT
16:26 UTC 14 000
eI N
13:302 15:002 16:30Z 18:00Z 19:302 21:002 22:302 0:002 12000
- < o] C - [N
Longer Dwell Shorter Play Sloweer Speed Faster
g.000
Figure 4.26: Time Controller 5,000

Figure 4.27: Altitude Controller
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A visual catalog of each of the gridded products is shown below as a series of images. The order of the
images is the same as the order of the datasets under the “Weather” menu. In general, the imagery
displayed by the application for each dataset should be similar to the appropriate imagery shown in the
visual catalog below. Clearly, the images displayed in the application will be different from those in the
visual catalog due to differences between the selected time, altitude and zoom level. In addition, one
might compare rendered data with plots from another source.
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Table 4.1 Gridded Data Sets Visual Catalog
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Zooming and panning should also be tested in the application, thereby testing re-retrieval of data based on
geographic location. Zooming is done by double left-clicking at the desired location on the map to zoom
in, and single right-clicking at the desired location to zoom out. Panning is accomplished by dragging the
map with the left mouse button depressed. Each zoom or pan results in a new request for data by sending
new latitude/longitude bounding box, altitude and time constraints to the server(s). For ease of use, a
default geographic location can be selected from the “View” menu.
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3-dimensional datasets as listed in Error! Reference source not found. should also be tested for cross-
section (i.e., corridor) capabilities (with the exception of Rapid Refresh Wind Speed). From the “Tools”
menu, select “Flightpath” — “Click Way Points” to enter the waypoints for a cross-section. For each
waypoint, left click on the map. After you have created all of the waypoints, right click and select “Show
Cross-section” to display the vertical cross-section window. Alternatively, submitting the last waypoint
can be done with a double left click, also opening the cross-section window. Note that cross-sections are
implemented essentially as GetCoverage requests for corridors of 0-length width, for a constant time and

altitude.

Table 4.2 Gridded Data Sets

Dataset Name Description Host Service Protocol Forecast | 3D

Temperature Rapid Update Cycle | Exp ADDS RAL WCSRI WCS 1.1.2 over X X
(RUC) model 20km 1.0 Server SOAP

Relative Humidity | Rapid Update Cycle | Exp ADDS RAL WCSRI WCS 1.1.2 over X X
(RUC) model 20km 1.0 Server SOAP

Wind Speed Rapid Update Cycle | Exp ADDS RAL WCSRI WCS 1.1.2 over X X
(RUC) model 20km 1.0 Server SOAP

(i.e., Wind Barbs)

Flight Category Ceiling and Visibility | Exp ADDS RAL WCSRI WCS 1.1.2 over X X
(C&V) 1.0 Server SOAP

Ceiling Ceiling and Visibility | Exp ADDS RAL WCSRI WCS 1.1.2 over X X
(C&V) 1.0 Server SOAP

Visibility Ceiling and Visibility | Exp ADDS RAL WCSRI WCS 1.1.2 over X X
(C&V) 1.0 Server SOAP

Turbulence Graphical Turbulence | Exp ADDS RAL WCSRI WCS 1.1.2 over X X
Guidance (GTG) 1.0 Server SOAP

Icing Current/Forecast Icing | Exp ADDS RAL WCSRI WCS 1.1.2 over X X
Potential (CIP/FIP) 1.0 Server SOAP

Icing Severity Current/Forecast Icing | Exp ADDS RAL WCSRI WCS 1.1.2 over X X
Potential (CIP/FIP) 1.0 Server SOAP

Icing Super Current/Forecast Icing | Exp ADDS RAL WCSRI WCS 1.1.2 over X X

Cooled Liquid Potential (CIP/FIP) 1.0 Server SOAP

Droplets

LAMP LAMP NOAA/NWS NOAA/NWS WCS 1.1.2 over X N/A

Convective WCSRI 1.0 SOAP
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Forecast Server
NDFD Wind | NDFD NOAA/NWS NOAA/NWS WCS 1.1.2 over N/A N/A
Speed WCSRI 1.0 SOAP
Server
Rapid Refresh | WRF Rapid Refresh, | NOAA/GSD NOAA/GSD WCS 1.1.2 over X X
Temperature North America 13km WCSRI 1.0 SOAP
model Server
Rapid Refresh | WRF Rapid Refresh, | NOAA/GSD NOAA/GSD WCS 1.1.2 over X X
Wind Speed North America 13km WCSRI 1.0 SOAP
model Server
CIWS VIL CIws Vertically MIT/LL MIT/LL WCSRI | WCS 1.1.2 over N/A N/A
Integrated Liquid 1.0 Server SOAP
CIWS Echo Tops | CIWS Cloud Tops MIT/LL MIT/LL WCSRI | WCS 1.1.2 over N/A N/A
1.0 Server SOAP
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5. Implementation Verification —
Web Feature Service Reference Implementation (WFSRI)

Non gridded data includes, but is not limited to, airport, reporting station, and navaid information, surface
and aloft observations, aircraft trajectories, and airspace volume boundaries. Standards for encoding and
dissemination of these data are not as mature as those for gridded data. Ongoing work with Eurocontrol
on the development of the Weather Exchange Model (WXXM, Version 1.1), together with standard
interfaces for Web Feature Service (WFS, Version 1.1) by Open Geospatial Consortium (OGC) have laid
the foundation for encoding and disseminating these data.

For the NNEW FY ‘09 IT Demonstration, the team has developed a Web Feature Service server that
conforms to OGC WFS Specification 1.1 and provides features for publishing and retrieving WXXM
Version 1.1 compliant feature data. The WFSRI supports both “pull” retrieval of data via a
request/response OGC WFS compliant mechanism, as well as “push” retrieval of data via a subscription
mechanism that extends the OGC WFS specification. Additionally, the WFSRI supports geospatial and
temporal subsetting as well as filtered access to the data.

Figure 5.1 gives an architectural overview of the WFSRI. The WFSRI server Version 1.0 requires the
following software be installed prior to the installation of the WFSRI itself:

e Oracle Database 11.1.0.6 with PatchSet 11.1.0.7. The Oracle installation must include:
0 Oracle Spatial
0 Oracle XDB
0 Oracle Advanced Queues

e Service Mix

e Apache Tomcat, version 6.X with JDK 1.6

e JavaJDK 1.6

Oracle Configuration

To configure Oracle 11g for the WFSRI perform the following steps:

1. Download the WFSRI Oracle package from wxforge.

svn co
http://wxforge.wx.Il.mit.edu/svn/wfsri/tags/wfsri-1.0.0/src/sql
oracle-sql

2. The oracle-sql directory should contain the following sub-directories

e install
e main
o test
e logs

e samples

3. Install the WFSRI Package. Change directory to oracle-sql/install and type the following
command on the command line:
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sglplus "sys/syspass as sysdba' @wfs_install <NNEW_WFS USR>
<password> <Tablespace-for-WFS> <Temp-Tablespace-for WFS>

Replace:
<syspass> Password for your Oracle DBA
<NNEW_WFS_USR> Name of the nnew_wfs_user
<password> Password for the nnew_wfs_user. This password is
also used as the default for the NNEW system user
(NNEW_WEFS).
<Tablespace-for WFS> Name for the NNEW tablespace. This is the

tablespace that holds the WFSRI metadata. While
this can be set to use an existing tablespace,
SYSAUX for example, we recommend using a
distinct tablespace for the WFSRI metadata. The
tablespace will be created by the installation script.

<Temp-Tablespace for WFS> Name of tablespace to be used by the WFSRI for
writing temporary files and logs.

This script creates a NNEW_WFS user, and installs all required WFSRI metadata tables and libraries into
the NNEW_WFS user space. To test the installation of the NNEW_WFS user, log into Oracle as the
NNEW_WFS user, and type the following command:

sglplus NNEW_WFS/<password>
sglplus> select table _name from user_tables;

You should see the following tables:

WFS_PRODUCER
WFS_PROD_FEATURETYPE
WFS_FEATURETYPE_QUEUE
WFS_ADMINFEATURE
ERRLOG

LOGGER

WESRI Software Installation

To install the WFSRI, download the WFSRI Version 1.0 (wfsri_versionl.0-beta2.war) war file from
https://wiki.ucar.edu/display/NNEWD/Releases and perform the following steps:

1. Drop the downloaded war file to the Apache Tomcat webapps directory.

2. Re-start Tomcat to build the war (soap-1.0.0) directory under the webapps directory, hereby
referenced as $WFSR1_HOME.
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3. Download and modify the properties files to reflect the configuration for the WFSRI. Checkout
the conT directory from the FUSE-WFSRI project:
svn checkout
http://wxforge.wx.ll._mit.edu/svn/fuse-wfsri/tags/soap-1.0.0/conf conf

Edit the wFsri _properties file to set the properties of the WFSRI.

brokerURLActivemq - The URL to the ActiveMQ broker.
oracle.dataSource.url - The URL to the Oracle data source.
oracle.dataSource.username — The username of the Oracle data source. This
should be set to nnew_wfs.

oracle._dataSource.password — The password for the NNEW_WEFS user.
wFs.url — The URL for the service.

Set the environment variable CONFIG_DIR to the location of the conf.

setenv CONFIG DIR ../conf/

4. Security Configuration. Version 1.0 of the WFSRI is not currently integrated with an LDAP service
for authenticating the username/password combinations. In lieu of the LDAP service, to add a
username/password pair for the service edit the CamelContext.xml file in
$WFSRI1_HOME/WEB- INF. Edit the property userMap in the mnemoryUserDetai IsService
bean in Came l1Context.xml to list the username/password pairs. The format for this is:

username=password,ROLE_USER

For example, a user tom with a password of riddle would be listed as:

<bean id="memoryUserDetailsService"
class="org.springframework.security.userdetails.memory. InMemoryDaolmpl'>
<property name="‘userMap''>
<value>tom=riddle,ROLE_USER</value>
</property>
</bean>

5. Re-start Tomcat to capture the latest changes in the properties files.

The remainder of this test plan assumes that the WFSRI installed at MIT Lincoln Laboratory with the
endpoint: http://ngen-wfsri.wx.Il.mit.edu/soap/wfs will be utilized.

The following series of tests demonstrate the functionality of the Web Feature Service Reference
Implementation (WFSRI) using a set of clients. The sequence of the tests below follows the lifecycle of
the WFSRI from set up to publishing feature data to feature retrieval. Figure 5.1 highlights the primary
flow of tasks that are undertaken by a feature producer and a feature consumer. Lightning and MDCR
data will be used throughout this demonstration. The Lightning data will be displayed using the Google
Earth Subscription Client. Client side adaptation of the CIWS display will be demonstrated as well.
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Figure 5.2 highlights the CIWS and WFSRI interaction. Screenshots are provided with which to verify the
validity of the output.

Section 5.1 describes the setup of the test environment, that is, the test clients used throughout this
demonstration. The remainder of the sections demonstrates the functionality highlighted in Figure 5.1.
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Figure 5.1 WFSRI Flow
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Figure 5.2: CIWS and WFSRI Interaction

5.1 Test Environment and Setup
5.1.1 Administration Client

The WFSRI Administrator provides administrative access, from registering a publisher/producer, to
registering feature types, to monitoring the WFSRI state. The WFS Administration client is bundled with
the WFSRI and can be accessed at:

http://ngen-atomwfs-data.wx.Il.mit.edu:61618/\WWFSAdmin
5.1.2 Publish Clients

The Publish Clients allow data providers to publish their feature data to the WFSRI server. The WFSRI
Version 1.0 provides two sample publish clients: a general purpose Publish client and a continuous
Lightning Publisher that integrates with and publishes the CIWS Lightning ATOM feed data to the
WFSRI server hosted at MIT Lincoln Laboratory. Figure 5.2: CIWS and WFSRI Interaction, shows a
schematic of the interaction between the CIWS ATOM feed, the ATOM-WFS-Bridge and the WFSRI.

Generic Client
Requirements:
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e Maven 2.0.9
e JDK1.6

Installation:

To install the generic client follow the steps outlined below.

1. Download the client from http://wxforge.wx.ll.mit.edu
svn co

http://wxforge.wx. Il ._mit.edu/svn/fuse-wfsri/trunk/client/soapclient
genericClient

2. Change directory to genericClient, and compile the client.
mvn compille; mvn appassembler:assemble

3. The above command creates an executable genericClient/target/bin/SoapClient.
Ensure that the SoapClient isexecutable.
chmod u+x target/bin/SoapClient

4. Set the REPO environment variable to point to your maven repository.
REPO=~/_.m2/repository
export REPO

Secure Publish Client

Requirements:

e Maven 2.0.9
e JDK 1.6

Installation:

1. Build the Client Library: To build the client library: Checkout the ogc-bindings project
from http://wxforge.wx.ll.mit.edu
svn checkout
http://wxforge.wx.ll.mit.edu/svn/ogc-bindings/tags/ogc-bindings-1.0
ogc-bindings

2. Navigate to the ogc-bindings/xmlbeans/nawx/1.1.0 _gml311 directory, then run the
command
mvn install

3. Check out the client library from wxforge.wx.ll.mit.edu
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svn checkout
http://wxforge.wx.ll_mit.edu/svn/nnew/ri-client/tags/wfsri-client-1.1
ri-client

4. Navigate to the ri-client/trunk/wfsri directory in the ri-client project, run the command
mvn install

mvn appassembler:assemble

5. This will generate the SamplePubl isherClientApp in target/bin. Add execution

privileges to the SamplePublisherClientApp.
chmod 755 target/bin/*

5.1.3 Retrieval Clients

The Retrieval Clients allow data consumers to access filtered feature data from the WFSRI
server. The WFSRI Version 1.0 provides two sample retrieval clients: a command line
Request/Response api through the generic client used for publishing data and an integrated
Google Earth subscription client.

Google Earth Subscription Client
Requirements:

The Google Earth Subscription client requires that Google Earth be installed prior to its installation. To
install Google Earth:

1. Download Google Earth from:

http://earth.google.com/download-earth.html

2. Make the downloaded Google Earth file executable
chmod u+x GoogleEarthLinux.bin

3. Install Google Earth by executing this file by typing . /GoogleEarthLinux.bin inthe
directory where the file was downloaded. The install process will attempt to create a directory
$HOME/google-earth. Itis best if this directory is mounted on a local disk. If this is not a local
disk, have the install write to a local disk. Go to the directory where Google Earth was installed and
run it by typing:

-/googleearth

Installation:

To install the Integrated Subscription Client:
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1. Checkout the wfs-transformer project from http://wxforge.wx.ll.mit.edu
svn co
http://wxforge.wx.ll.mit.edu/svn/nnew/ri-client/trunk/wfs-transformer

2. Change directory to wFs-transformer. Compile the wFs-transformer code.
cd wfs-transformer
mvn compile ; mvn appassembler:assemble

This will create the directory target/bin and in there a shell script called GMLToKmITest.
Make this script executable by typing:

chmod +x target/bin/GMLToKmlTest

3. Now set the REPO environment variable to your maven repository.
setenv REPO $HOME/.m2/repository

For csh style shells, or for bash shells type:
REPO=$HOME/ .m2/repository ; export REPO

4. Next create a directory for the kml output to go, and populate it with some default files.
mkdir $HOME/kmI
cp wfs-transformer/src/main/resources/lightning* $HOME/kmI

Change directory to SHOME/kml and edit the file LightningFile_kml. Replace the 1 1/wlp/km
with the path SHOME/km1, with the environment variable expanded. Take care to maintain the double
slash after 'file:

For example, with an FAA user's home directory:
<href>file://home/faauser/kml/lightning.kml</href>

5.1.4 CIWS Display

Requirements:

e JDK16

Installation:

1. Insert the CIWS NNEW Display software disk into a CD or DVD ROM drive.
2. Make a directory on a disk with write privileges and at least a gigabyte of space.
3. Open two terminals and change both to the newly created directory.

4. In the first terminal, run the following command:
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tar —xvf PATH_TO_CDROM/ciws_nnew_display.tar

5. In the first terminal edit the “run” and the “run_LightningProcessor” scripts so that you can specify
your http proxy settings. There is a section for the proxy settings near the top of the file.

For no proxy use:
PROXYHOST="""
PROXYPORT=""""

If you do have a proxyhost (substitute somehost... for your proxy host):
PROXYHOST=""-Dhttp.proxyHost=somehost.somedomain.org"
PROXYPORT=""-Dhttp.proxyPort=8080"

6. In the first terminal execute the script by typing:
./run

7. Inthe second terminal run the “run_LightningProcessor” script
./run_LightningProcessor

8. To exit the display, invoke the “System” — “Exit” menu item. Type Ctrl-c from the second terminal
to terminate the lightning processor.

Notes:

Currently the program downloads and keeps product history. If disk space is an issue, stop the display
and delete the contents of the “data” and “tmp” directories (leave the “data” and “tmp” directories).

5.2 Register New Producer Using the WFSRI Administrator
Launch the WFSRI Administrator by pointing a web browser to the following URL.:

http://ngen-atomwfs-data.wx.Il.mit.edu:61618/WFSAdmin

Click on the “Register a new Producer” link at the bottom of the login screen. Fill in a name and
password and click “Register Producer.”
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Betumts Logm

You should see a screen that indicates that the producer has been successfully created.

5.3 Create Feature Table

MIT/LL staff will use a VPN connection to a MIT/LL machine to complete step 5.3
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Prior to registering a feature type that will be served up using the WFSRI, the producer must create the
table (Feature Type Table) that will store the feature instance data. A default “empty” schema is created
during the registration of the producer. To create the feature table for MDCR data:

1. Change to the AIREP directory (cd AIREP)

2. Login to the Oracle database using sqlplus and the producer credentials created above.
sqlplus AIREP/AIREP

3. You should see a sglplus prompt. Type the sql command shown below:
sql> select table name from user_tables;

4. This statement should return “No Rows Found”. To create the AIREP feature table, execute the
following from the sql prompt:

sql> @createAlREPTable.sql
5. You should see the following output:
SQL> @createAlREPTable.sql
Table created.
Sequence created.
Trigger created.
Trigger altered.
1 row created
Index created.
Grant succeeded.

5.4 Register Feature Type Using the WFSRI Administrator

Check out the AIREP table script from wxforge.wx.ll.mit.edu
svn co http://wxforge.wx.ll.mit.edu/svn/wfsri/trunk/examples/AIREP
AIREP

To register a feature type login with the credentials of the producer registered in Section 5.2. Click on the
“Register Feature Type” tab.

Fill in the fields on the form as shown below. Then, use the “Browse” buttons to find the “Feature Type
Description” and “Describe Feature Type” files.
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Use the drop-down and the “Select Schema” button to choose the Feature Table. Select one or more
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Make sure 1D is checked for column and mandatory column.
Use the text box and “Search List” button to retrieve supported Spatial Reference System namespaces.

Click the “Register Feature” button to register the Feature Type.
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The “Manage Feature Types” tab should be presented to the Producer showing that the Feature has been
registered successfully. (Leave this window available)

5.5 Transaction Insert
5.5.1 Using the Generic Client

The WFS-T specification provides interfaces to insert, update and delete feature data from the specified
WES server. The WFSRI supports only transaction insert. To insert MDCR feature data into the MIT LL
WES server:
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1. Download the MDCR data from wxforge.wx.Il.mit.edu. If you have already downloaded the AIREP
directory in Section 5.3, then skip this step. Else,

svn co http://wxforge.wx.ll.mit.edu/svn/wfsri/trunk/examples sample-requests

The AIREP directory contains several MDCR data files, labeled MDCRL....n.xml. Each file represents a
MDCR feature wrapped in an OGC WFS transaction element.

Type
cat ~/wxforge/sample-requests/AlREPTestData/mdcr .xml

<?xml version="1.0" encoding="UTF-8"?>
<wfs:Transaction service="WFS" version="1.1.0"
xmins:wfs="http://www.opengis.net/wfs"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.opengis.net/wfs http://schemas.opengis.net/wfs/1.1.0/WFS-transaction.xsd">
<wfs:Insert>

<avwx:AircraftReport

xmins:avwx="http://www.eurocontrol.int/wxxs/1.1"

xmins:wx="http://www.eurocontrol.int/wx/1.1"

xmins:wxont="http://wmo.int/ontologies/wx.owl#"

xmlns:om="http://www.opengis.net/om/1.0/gml32"

xmins:gml="http://www.opengis.net/gml"

xmins:xlink="http://www.w3.0rg/1999/xlink"

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

gml:id="id0"

xsi:schemalocation="http://www.eurocontrol.int/wxxs/1.1 ./int/eurocontrol/wxxs/1.1.0/wxxs.xsd">

<l--<Example of a MDCR based upon exmaple ADMAR-->

<avwx:aircraftReportType>AIREP</avwx:aircraftReportType>

<avwx:aircraftld codeSpace="urn:icao:Aircraft:type">IUAX02</avwx:aircraftld>

<avwx:airspaceWxObservation>

<wx:Observation gml:id="id6">

<om:samplingTime>

<gml:Timelnstant gml:id="id8">
<gml:timePosition>2009-08-28T03:19:00Z</gml:timePosition>

</gml:Timelnstant>

</om:samplingTime>

<om:procedure xlink:href="urn:fdc:icao:procedure:AircraftReport"></om:procedure>

<om:observedProperty

xlink:href="http://www.eurocontrol.int/ont/avwx/1.1/wx.owl#AirspaceWx"></om:observedProperty>

<om:featureOfInterest>

<avwx:Airspace gml:id="id4">

<gml:location>

<gml:Point gml:id="id5" srsName="urn:ogc:def:crs:EPSG::4326">

<gml:p0s>39.49 -78.25 6084.0 </gml:pos>

</gml:Point>

</gml:location>

</avwx:Airspace>

</om:featureOfInterest>

<om:result>

<avwx:AirspaceWx gml:id="id10">
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<avwx:windSpeed uom="kt">8</avwx:windSpeed>
<avwx:windDirection uom="deg">229</avwx:windDirection>
<avwx:airTemperature uom="C">262</avwx:airTemperature>
<avwx:turbulence>

<avwx:Turbulence gml:id="tb1"></avwx:Turbulence>
</avwx:turbulence>

</avwx:AirspaceWx>

</om:result>

</wx:Observation>

</avwx:airspaceWxObservation>

</avwx:AircraftReport>

</wfs:Insert>

</wfs:Transaction>

2. Change directory to where you downloaded the generic client (see Step 5.1).
cd genericClient

3. Execute the generic client as follows:

target/bin/SoapClient http://ngen-wfsri.wx.ll_mit.edu/soap/wfs
. ./sample-requests/AlREPTestDatas/mdcr.xml AIREP AIREP

4 _ Verify that the following message is returned from the client:

Sep 11, 2009 5:45:50 PM org.springframework.ws.soap.saaj.SaajSoapMessageFactory afterPropertiesSet

INFO: Creating SAAJ 1.3 MessageFactory with SOAP 1.1 Protocol

<?xml version="1.0" encoding="UTF-8"?><xml-fragment><wfs:TransactionSummary
xmlins:wfs="http://www.opengis.net/wfs"><wfs:totallnserted>1</wfs:totallnserted></wfs:TransactionSummary><

nn

wfs:InsertResults xmins:wfs="http://www.opengis.net/wfs"><wfs:Feature handle=""><ogc:Featureld

xmins:ogc="http://www.opengis.net/ogc" fid="1"/></wfs:Feature></wfs:InsertResults></xml-fragment>

5. Refresh the WFSRI Admin GUI and verify features has incremented to 1

5.5.2 Using the ATOM-WFS Bridge

The ATOM-WEFS bridge can be used to publish data to a WFS server. To publish data to the WFS server
using the ATOM-WEFS bridge, change to the directory where ATOM-WFS-Bridge was downloaded and
installed. Start the ATOM-WFS-Bridge using the following command:

mvn jetty:run
This connects to the CIWS ATOM feed and publishes data to the WFS Server.

Verify that data is being published to the MIT LL WFS Server by logging into the WFS Admin using the
username LTNPRODUCER and the password LTN. Verify that you see a number greater than O for the
features under the “LightningFlash” feature type.
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5.6 GetCapabilities Using the Generic Client

To retrieve the capabilities offered by the WFS server, you can pass in a GetCapabilities request to the
generic client used in Section 5.4 for publishing data. The WFSRI comes bundled with a set of examples

including a sample GetCapabilities request. To download the examples, checkout the samples directory
from wxforge using :

svn CO
http://wxforge.wx.ll.mit.edu/svn/wfsri/trunk/examples sample-requests
Change directory to where the generic client was downloaded and installed. Run the following command:

target/bin/SoapClient http://ngen-wfsri.wx.ll_mit.edu/soap/wfs
. -/sample-requests/getCapabilities.xml CONSUMER1 CONS

Verify that the output returned is similar to the text below (only a snapshot shown).

<ogc:Filter_Capabilities>

<ogc:Spatial_Capabilities>

<ogc:GeometryOperands>
<ogc:GeometryOperand>gml:Envelope</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:Point</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:LineString</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:Polygon</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:ArcByCenterPoint</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:CircleByCenterPoint</ogc:GeometryOperand>
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<ogc:GeometryOperand>gml:Arc</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:Circle</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:ArcByBulge</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:Bezier</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:Clothoid</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:CubicSpline</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:Geodesic</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:OffsetCurve</ogc:GeometryOperand>
<ogc:GeometryOperand>gml:Triangle</ogc:GeometryOperand>

</ogc:Filter_Capabilities>

</wfs:WFS_Capabilities>

5.7 DescribeFeatureType Using the Generic Client

The DescribeFeatureType request returns the XML Schema descriptions of the one or more specified
Feature types. To execute a DescribeFeatureType request, run the following command:

target/bin/SoapClient http://ngen-wfsri.wx.ll._mit.edu/soap/wfs
. ./sample-requests/describeFeatureType.xml CONSUMER1 CONS

Verify that this command returns the wxLightning.xsd.

INFO: Creating SAAJ 1.3 MessageFactory with SOAP 1.1 Protocol
<?xml version="1.0" encoding="UTF-8"?><wfs:DescribeFeatureTypeResponse xmlns:wfs="http://www.opengis.net/wfs-
util"><schema xmiIns="http://www.w3.0rg/2001/XMLSchema" xmins:gml="http://www.opengis.net/gml|"
xmins:nawx="http://www.faa.gov/nawx/1.1" xmlns:wx="http://www.eurocontrol.int/wx/1.1"
attributeFormDefault="unqualified" elementFormDefault="qualified" targetNamespace="http://www.faa.gov/nawx/1.1"
version="1.0">
<annotation>
<documentation>
Wx schema file for encoding lightning flash data
</documentation>
</annotation>
<import namespace="http://www.opengis.net/gml" schemalLocation="../../../..Inet/opengis/gml/3.1.1/base/gml.xsd"/>
<import namespace="http://www.eurocontrol.int/wx/1.1"
schemalocation="../../../../int/eurocontrol/wx/1.1.0_gmI311/wx.xsd"/>

<element name="LightningFlash" substitutionGroup="gml:_Feature" type="nawx:LightningFlashType"/>
<complexType name="LightningFlashType">
<annotation>
<documentation>
The LightningFlashType is an extension of wx:Abstract\WxFeatureType to allow
encoding of lightning flash data.
</documentation>
</annotation>
<complexContent>
<extension base="wx:AbstractWxFeatureType">
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<sequence>
<element minOccurs="0" name="associatedFeaturelD" type="1D">
<annotation>
<documentation>
Optional associated feature 1D for this lightning flash. For
example, this could be the gml:id of a StormCell that the
lightning flash is associated with.
</documentation>
</annotation>
</element>
<element name="strength" type="gml:MeasureType">
<annotation>
<documentation>
Strength and polarity, typically expressed as a signed value
in kiloamps.
</documentation>
</annotation>
</element>
<element name="numStrokes" type="integer">
<annotation>
<documentation>
Number of strokes in the flash
</documentation>
</annotation>
</element>
<element name="geometry" type="gml:PointPropertyType">
<annotation>
<documentation>
The location of this lightning flash
</documentation>
</annotation>
</element>
</sequence>
</extension>
</complexContent>
</complexType>
</schema></wfs:DescribeFeatureTypeResponse>

5.8 GetFeature Request/Response

The GetFeature Request/Response interface allows users to retrieve feature data from the WFS server for
a specified feature type. The generic Client can be used for retrieving unfiltered as well as filtered data
from the WFS server.

Prior to executing the following test cases load the data files in sample-requests/AIREPData into the WFS
server using the following as a sample command:
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target/bin/SoapClient http://ngen-wfsri.wx.ll_mit.edu/soap/wfs
. ./sample-requests/AIREPTestDatas/20090911092014 001335.xml AIREP
AIREP

Use similar methods to insert 7 additional files in
~/wxforge/sample-requests/AIREPTestData

5.8.1 Unfiltered Access

The file sample-requests/AIREPQueries/mdcrUnfiltered.xml (shown below) shows a
simple OGC filter that when executed retrieves all MDCR data that is available at the server. To run the
filter use the following command:

target/bin/SoapClient http://ngen-wfsri.wx.ll_mit.edu/soap/wfs
. ./sample-requests/AIREPQueries/mdcrUnfiltered.xml CONSUMER1 CONS

Verify that this returns results of the type:
<gml:featureMember xmiIns:gml="http://www.opengis.net/gml*>

<avwx:AircraftReport xmlns:avwx="http://www.eurocontrol.int/wxxs/1.1" xmlns:om="http://www.opengis.net/om/1.0/gml32"
xmins:wx="http://www.eurocontrol.int/wx/1.1" xmlns:wxont="http://wmo.int/ontologies/wx.owl#"
xmins:xlink="http://www.w3.0rg/1999/xlink" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" gml:id="id0"
xsi:schemalLocation="http://www.eurocontrol.int/wxxs/1.1 ./int/eurocontrol/wxxs/1.1.0/wxxs.xsd">

<avwx:aircraftReportType>AIREP</avwx:aircraftReportType>
<avwx:aircraftld codeSpace="urn:icao:Aircraft:type">IUAX02</avwx:aircraftld>
<avwx:airspaceWxObservation>
<wx:Observation gml:id="id6">
<om:samplingTime>
<gml:Timelnstant gml:id="id8">
<gml:timePosition>2009-08-28T03:19:00Z</gml:timePosition>
</gml: Timelnstant>
</om:samplingTime>
<om:procedure xlink:href="urn:fdc:icao:procedure:AircraftReport"/>
<om:observedProperty xlink:href="http://www.eurocontrol.int/ont/avwx/1.1/wx.owl#AirspaceWx"/>
<om:featureOfInterest>
<avwx:Airspace gml:id="id4">
<gml:location>
<gml:Point gml:id="id5" srsName="urn:ogc:def:crs:EPSG::4326">
<gml:p0s>39.49 -78.25 6084.0 </gml:pos>
</gml:Point>
</gml:location>
</avwx:Airspace>
</om:featureOfInterest>
<om:result>
<avwx:AirspaceWx gml:id="id10">
<avwx:windSpeed uom="kt">8</avwx:windSpeed>
<avwx:windDirection uom="deg">229</avwx:windDirection>
<avwx:airTemperature uom="C">262</avwx:airTemperature>
<avwx:turbulence>
<avwx:Turbulence gml:id="tb1"/>
</avwx:turbulence>
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</avwx:AirspaceWx>
</om:result>
</wx:Observation>
</avwx:airspaceWxObservation>
</avwx:AircraftReport></gml:featureMember>

5.8.2 Spatial Subsetting

The file sample-requests/AIREPQueries/airepBBOX.xml (shown below) shows a simple OGC filter that
when executed retrieves all Lightning data that is available for the specified bounding box. To run the
filter use the following command:

target/bin/SoapClient http://ngen-wfsri.wx.ll_mit.edu/soap/wfs
. ./sample-requests/AlIREPQueries/airepBBOX.xml CONSUMER1 CONS

Filter Query:

<wfs:GetFeature service="WFS" version="1.1.0" outputFormat="text/xml; subtype=gml/3.1.1"
xmins:nnew="http://wx.Il.mit.edu/nnew" xmlns:wfs="http://www.opengis.net/wfs"
xmlns:ogc="http://www.opengis.net/ogc" xmlns:gml="http://www.opengis.net/gml"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.opengis.net/wfs ../../../..]..I..Jogc-bindings/schemas/net/opengis/wfs/1.1.0-LL/wfs.xsd">
<wfs:Query typeName="AircraftReport">
<ogc:Filter>
<ogc:BBOX>
<gml:Envelope>
<gml:coordinates> 35.0,-88.0 40.0,-120.0 </gml:coordinates>
</gml:Envelope>
</ogc:BBOX>
</ogc:Filter>
</wfs:Query>
</wfs:GetFeature>

Verify that all results fall in the bounding box specified (35.0,-88.0 40.0,-120.0).
5.8.3 Temporal Subsetting

The file sample-requests/AIREPQueries/aireplssueTime_2 .xml (shown below) shows a simple OGC
filter that when executed retrieves all AircraftReports that falls within the specified temporal bounding
box. To run the filter use the following command:

target/bin/SoapClient http://ngen-wfsri.wx.ll_mit.edu/soap/wfs
../sample-requests/AlIREPQueries/aireplssueTime_2.xml CONSUMER1
CONS

Filter Query:
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<wfs:GetFeature service="WFS" version="1.1.0" outputFormat="text/xml; subtype=gml/3.1.1"
xmins:nnew="http://wx.Il.mit.edu/nnew" xmlns:wfs="http://www.opengis.net/wfs"
xmins:ogc="http://www.opengis.net/ogc" xmins:gml="http://www.opengis.net/gml*"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.opengis.net/wfs ../../../..]..I..Jogc-bindings/schemas/net/opengis/wfs/1.1.0-LL/wfs.xsd">
<wfs:Query typeName="AircraftReport">
<ogc:Filter>
<ogc:And>
<ogc:PropertylsGreaterThan>
<ogc:PropertyName>wx:issueTime</ogc:PropertyName>
<ogc:Literal>2009-09-10T12:51:34Z</ogc:Literal>
</ogc:PropertylsGreaterThan>
<ogc:PropertylsLessThanOrEqualTo>
<ogc:PropertyName>wx:issueTime</ogc:PropertyName>
<ogc:Literal>2009-09-17T12:51:34Z</ogc:Literal>
</ogc:PropertylsLessThanOrEqualTo>
</ogc:And>
</ogc:Filter>
</wfs:Query>
</wfs:GetFeature>

Verify that results returned fall between the specified temporal bounding box.

5.9 GetFeature Subscription Using Google Earth Subscription Client
The Integrated Google Earth subscription client demonstrates the subscription capabilities of the WFSRI.

The Google Earth Subscription Client establishes a subscription to the desired feature data at the WFS
server, in this case Lightning data, and displays the lightning flashes.

5.9.1 Unfiltered Subscription

Go the directory where you installed Google Earth. Run Google Earth using the following command:
./googleearth

In Google Earth, load the kml file that will monitor the output of GMLToKmITest. To do this click on

“File” in Google Earth, then “Open.” Use the window that came up to browse $HOME/kml. Click on
lightningFile.kml then click the “Open” button.
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In the window where GmIToKmlITest is, type

target/bin/GMLToKmITest -e http://ngen-wfsri.wx.ll_mit.edu/soap/wfs
CONSUMER1 -p CONS

Lightning bolts should be visible in Google Earth soon. A sample screenshot is shown below.
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5.9.2 Spatial Filtering Subscription

To demonstrate geometric subsetting, run GMLToKmITest with the —r flag. This will tell the program to
look at different regions. Currently the choices are CONUS, GULF, TX, and FL.

In the window where GmIToKmITest is, type

target/bin/GMLToKmITest -e http://ngen-wfsri.wx.ll.mit.edu/soap/wfs -u
CONSUMER1 -p CONS —-r FL

Lightning bolts over Florida should be visible. A sample screenshot is shown below.

5.10 Security

5.10.1 Verification of Unauthorized Access

Change directory to where you installed the SamplePublisherClientApp
(/home/nwec/wxforge/nnew/ri-client/trunk/wfsri).

Use the SamplePublisherClientApp script to publish to the WFS using an incorrect password.

target/bin/SamplePublisherClientApp -e http://ngen-
wfsri.wx.ll_mit.edu/soap/wfs -u LTNPRODUCER -p LTO
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Here the location of the WFS is specified with the —e option, the producer name is specified with the —u
option and the producer’s password is specified with the —p option. The password for this producer should
be LTN, not LTO. Verify that the server returns a “Bad Credentials” message.

ERROR: Bad credentials

5.10.2 Verification of Authorized Access
Use the SamplePublisherClientApp script with the correct password.

target/bin/SamplePublisherClientApp -e http://ngen-
wfsri.wx.Il.mit.edu/soap/wfs -u LTNPRODUCER -p LTN

Running this script should now show a response from the service with its own valid security measures.

L] - Sent request [SaajSoapMessage {http://www.opengis.net/wfs}Transaction]
] - Received response [S5aajScapMessage xml-fragment] for request [SaajSoapMes
lessage:486] - Validating message [SaajSoapMessage xml-fragment] with actions
pader: 230] - enter processSecurityHeader()
bader:241] - Processing WS-Security header for '' actor.
Found Timestamp list element
:62] - Preparing to wverify the timestamp
:66] - Current time: 2009-09-10T17:22:08.756Z

:69] - Timestamp created: 2009-09-10T17:22:08.741Z
:08

:73] - Timestamp expires: 2009-09-10T17:27:08.741Z

bader:343] - processHeader: total 3, prepare 1, handle 2
Preparing to verify the timestamp

Validation of Timestamp: Current time is 2009-09-10T17:22:08.75
Validation of Timestamp: Valid creation is 2009-09-10T17:12:08.7
Validation of Timestamp: Timestamp created is 2009-09-10T17:22:
Validation of Timestamp: Everything is ok

Verify that the request was sent, a response was received, and that the response was sent for the correct
actor with a valid timestamp.

5.11 Client-Side Service Adaptor — CIWS Display
In the first terminal execute the script by typing:
Jrun
In the second terminal run the “run_LightningProcessor” script

Jrun_LightningProcessor

120



5.11.1 Precip Product

Click on the “Precip” button. Click on “Time 0” in the Loop Controls.

Zoom out to national view, open product dialog (right click) and uncheck show coverage
limitations. Verify that the coverage limitations are shown when checked and masked out when
unchecked.

Zoom into some weather with all levels in it. Filter each level and verify that the level has been
filtered.

Close the product dialog with the close button. Verify that it has been closed.

swzvzrurizey X g B £ 1sziuic

5.12 Winter Precip Product

Click on the “Wntr Precip” button. Click on “Time 0” in the Loop Controls.

Zoom out to national view, open product dialog (right click) and uncheck show coverage
limitations. Verify that the coverage limitations are shown when checked and masked out when
unchecked.

Zoom into some weather with all levels in it. Filter each level and verify that the level has been
filtered.

Close the product dialog with the close button. Verify that it has been closed.
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5.13 Echo Tops Product
* Click the "Echo Tops" product button. Click on “Time 0” in the Loop Controls.

e Zoom into some weather with all levels in it. Filter each level and verify that the level has been
filtered.

» Close the product dialog with the close button. Verify that it has been closed.
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5.14 Lightning Product

Click the "Lightning" product button. You may want to leave the display and lightning
processor up for 30 minutes or so (to test past wx). Click on “Time 0” in the Loop Controls.

Animate the loop by clicking on the "play" button in the Loop Controls. Verify that Lightning is
visible in all of the past frames and time 0.

In the product dialog check "Time 0 only*. Verify that Lightning only appears in the time 0
frame.

Close the product dialog with the close button. Verify that it has been closed.

123



_PRECIP [t NOWE] - Cleveland _

26NN, ILSTIT

5.15 AIXM Overlays

Click on “Time 0” in the Loop Controls.
Add all of the ARTCC:s by clicking on the “View” — “Load AIXM Overlay...”

In the “Open” dialog click on CZE.xml hold down shift and click on ZTL.xml to select all of the
xml files. Click on Open.

Verify that the ARTCCs load. The red ARTCCs will be covered by orange AIXM equivalents.

Use the “View” — “Clear AIXM Overlays” to clear the AIXM overlays. Verify that they are
cleared (ARTCCs will turn back to red)
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6. NWS Data discovery and access
6.1 Introduction

As the foundation of the NWS Digital Services Program, the National Digital Forecast Database (NDFD)
consists of gridded forecasts of sensible weather elements (e.g., cloud cover, maximum temperature).
NDFD contains a seamless mosaic of digital forecasts from NWS field offices working in collaboration
with the National Centers for Environmental Prediction (NCEP). For the purposes of this demonstration,
NDFD might be considered a reasonable surrogate for the Single Authoritative Source (SAS). That said,
to date NDFD weather elements have not been focused on meeting the requirements of NextGen.

The National Digital Guidance Database (NDGD), a companion to the NDFD, contains gridded weather
forecasts produced by various automated techniques. Gridded forecasts of thunderstorm probability
produced by the NWS' Localized Aviation MOS Program (LAMP) are one component of the NDGD.

In 2006 the NWS declared operational a web service that uses Simple Object Access Protocol (SOAP) to
deliver NDFD and NDGD data to customers and partners. This web service does not follow OGC
standards. It predates many of the standards that are emerging for NextGen. It is largely focused on
delivering data for a single point, not a grid or a flight path. That said, the NDFD SOAP service is
operational, and the forecasts and guidance it delivers are official. The NWS web farm routinely services
millions of hits per day for the NDFD SOAP service. This service can be registered in the WellGEO
registry/repository software.

6.2 Test Environment and Setup
Setup for this test is described in Section 2.2, Demonstration Applications.
6.3 Discovery of NDFD/NDGD SOAP Service

This test uses WellGEO to find the operational NWS NDFD SOAP service. Then, it uses soapUl to show
the capabilities of the NDFD SOAP service.

1. Launch the Registry Admin Ul version 4.4 as described in section 3.1.4, above.

2. Click on the “Search” tab in upper left corner of the Ul to access the Search Tool panel.
3. Select “All Federations” in the “Federated Query Options” dropdown menu.

4. Select “Find Service” in the “Select Query” combo box.

5. Click the “Search” button at the top of the Search Tool panel. An unfiltered list of all the
registered services will appear. Click on the “Name” column heading to sort the datasets by
name / Name (alphabetical order).

6. Verify that the list of services returned includes “ndfdXML.”
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WellGEQ RegRep Admin UI
File View Tools Help

NextGen Metadata
Reagistry/Repository

Weather COI

l/ Search r Explore rTaxunomies

Federated Query Options:

| Federations [~]
Select Query:

|Find Service | - |
Query Description:

[

Finds Service by S0 metadat, and dataset
ormat, fields, senvice type

Find WSDL Document | Find WSDL Document | Find Service
F.. Mame Type Description Status [
Sy e unars e ! v ALy e rere e R T T
S|NCAR_WehCoverageService-01 Service MCAR WS serving gridded data products. fud
B|MCAR_WebFeatureService-01 Service MCAR Web Feature Service instance (HTTP interface). Serves METAR and PIREPS data, and pot...
TIMCAR_WebFeatureService-01 Service MCAR Web Feature Service instance. Supports HTTF interface Subrnitted
8|MoAA WebCoverageSenice-01 Service MOAMGEED Web Coverage Service #1 - RThMA Datasets Subrmitted
9|MOAA WebCoverageSenice-02 Service MOAMGED Web Coverage Service #2 - Rapid-Refresh Model Datasets Subrnitted
10|MOAS_WiehCoverageService Service MOAMGED Webh Coverage Service - Rapid-Refresh Model Datasets Submitted =
11 |ndfdxhL Service The semice has 11 exposed functions, NDFDgen, MOFDgenlatlonList, WOFDgenByDay,
12| MS-MDF D-wFS5-01 Serice MS MOFD Wieh Feature Service that supports an HTTP interface.
13|MWS_WehCoverageService-01 Service MWS WCS serving aridded data products. Supmitted |+

7. Right click the entry for “ndfdXML” and select “Download.”
Note: This may not work due to missing file. See next instruction:

8. Find the endpoint in the Regrep and paste the endpoint into the browser. Click on the “WSDL”
link. Copy the wsdl URL and save it to paste it into the soapUl.

9. Launch soapUl, and select “File” — “New soapUI Project.” Copy the wsdl URL into the Initial

WSDL box.

10. Verify that the list of operations includes “NDFDgen” and “NDFDgenByDay.” This list shows
the 12 SOAP operations that customers and partners can request from the service. NDFDgen and
NDFDgenByDay are the two primary operations for the NWS' operational NDFD SOAP service.
NDFDgen will be used later to query data.

11. Expand the operation named “NDFDgen”. Double click “Request 1”. Verify the list of
weatherParameters includes “wspd” and “wdir.” SoapUI allows one to see the calling parameters
needed for a query (lat/lon, time range, weather element). It also shows the list of various NDFD and
NDGD weather elements that are available.
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“wspd xsi:type="xsd:boolean">?</wspds
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“icons x=i-type="xsd-hoolean"=T< iconss
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6.4 SOAP Query of NDFD/NDGD Data

To support this demo, the NWS has set up a simple browser interface. It can query NDFD data for the
closest gridpoint from the operational NWS servers. Output is displayed in either XML or tabular form.

1. Open the following URL in a web browser:

http://www.weather.gov/forecasts/xml/SOAP _server/NextGenDemo.htm.

2. Select “Digital Weather Markup Language (DWML)”

3. Enter the latitude and longitude for one of the following “windy” Operational Evolution
Partnership (OEP) airports. Coordinates listed here are coarse, but sufficient to capture the
correct gridpoint.

Identifier

Latitude

Longitude

KSFO

37.62

-122.37

KBOS

42.36

-71.02
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KLGA 40.78 -73.88

KDFW 32.90 -97.02

If desired, change “Start Time” and “End Time.” The preset values will query all forecast
periods available in NDFD.

Select “Wind Speed” and “Wind Direction.”
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6. Click the “Submit” button at the bottom of the page. XML data will be returned. Valid periods, a
time series of forecast wind speeds, and a time series of forecast wind directions will be
recognizable.

a Mational Weather Service ...

@view-snurce:http:,l',l'www.w... *

2 C f % wwrw weather, gov » O~ F-

Dictionary [ aMS W/ wiki [ webTaa & awc [ other bookmarks

2y coogle & AwrFPs [ EKDMOS 1

% weather.goy
WATH
L) e

A ".'4,

*$

>,
"-Tu L}

i

Site Map News  Organization search [ © nws @ ainnoaa

Local forecast by

National Weather Service

"City, St™
Weather Information Database
XMDI RSS Feeds Access Page

Warnings
Current Data Encoding Format
By State/County...
UV Alerts
Observations
Radar
Satellite

Snow Cover ) )
Surface Weather... Latitude 4238 | Longitude [-71.02 |
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<dwml version="1.0" xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalLocation=""http://www.nws .noaa.gov/forecasts/xml/DWMLgen/schema/DWML . xsd""
>

<head>
<product srsName="WGS 1984" concise-name=""time-series" operational-mode="official">
<title>NOAA"s National Weather Service Forecast Data</title>
<field>meteorological</field>
<category>forecast</category>
<creation-date refresh-frequency="PT1H">2009-09-09T17:51:05Z</creation-date>
</product>
<source>
<more-information>http://www.nws.noaa.gov/forecasts/xml/</more-information>
<production-center>Meteorological Development Laboratory<sub-center>Product Generation
Branch</sub-center></production-center>
<disclaimer>http://www.nws.noaa.gov/disclaimer.html</disclaimer>
<credit>http://www.weather.gov/</credit>
<credit-logo>http://www.weather_gov/images/xml_logo.gif</credit-logo>
<feedback>http://www.weather.gov/feedback.php</feedback>
</source>
</head>
<data>
<location>
<location-key>pointl</location-key>
<point latitude="42.36" longitude="-71.02"/>
</location>
<moreWeatherInformation applicable-
location="pointl">http://forecast.weather.gov/MapClick.php?textField1=42_36&amp;textField2=-
71.02</moreWeather Information>
<time-layout time-coordinate="local" summarization="nhone'>
<layout-key>k-p3h-n5-1</layout-key>
<start-valid-time>2009-09-09T14:00:00-04:00</start-valid-time>
<start-valid-time>2009-09-09T17:00:00-04:00</start-valid-time>
<start-valid-time>2009-09-09T20:00:00-04:00</start-valid-time>
<start-valid-time>2009-09-09T23:00:00-04:00</start-valid-time>
<start-valid-time>2009-09-10T02:00:00-04:00</start-valid-time>
</time-layout>
<parameters applicable-location="pointl">
<wind-speed type="'sustained"” units="knots" time-layout="k-p3h-n5-1">
<name>Wind Speed</name>
<Value>15</value>
<Value>14</value>
<value>10</value>
<value>8</value>
<value>11</value>
</wind-speed>
<direction type="wind" units=""degrees true' time-layout="k-p3h-n5-1'>
<name>Wind Direction</name>
<value>50</value>
<value>60</value>
<value>60</value>
<value>60</value>
<value>50</value>
</direction>
</parameters>
</data>
</dwml>

7. User the browser's “Back” button to return to the menu page.
8. Select “Text Table”
9. Enter the latitude and longitude for one of the following “thunderstorm-prone” OEP airports.

Identifier Latitude Longitude
KFLL 26.07 -80.15
KATL 33.63 -84.45
KORD 41.98 -87.93
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KDFW 32.90 -97.02

10. Select “LAMP Thunderstorm Probabilities.” only
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11. Click the “Submit” button at the bottom of the page. A table of valid times and thunderstorm
probabilities will be returned.
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element,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,
TSTMO2,

%] ,
%],
%],
%],
%],
%],
%],
%],
%],
%],
%],
%],
%],
%],

latitude = 26.07 longitude = -80.15

unit, refTime, validTime, (26.070000,-80.150000)
1., 200909091700,
200909091700,
200909091700,
200909091700,
200909091700,
200909091700,
200909091700,
200909091700,
200909091700,
200909091700,
200909091700,
200909091700,
200909091700,
200909091700,

200909092000,
200909092100,
200909092200,
200909092300,
200909100000,
200909100200,
200909100400,
200909100600,
200909100800,
200909101000,
200909101200,
200909101400,
200909101600,
200909101800,

49.000
48.000
43.000
32.000
22.000
12.000
7.000
5.000
5.000
7.000
9.000
13.000
20.000
32.000

6.5 Web Coverage Service Query of NDFD/NDGD Data

To support this demo, the NWS has set up a Web Coverage Service (WCS) based on the reference
implementation generated at NCAR. Our exposed endpoint is http://140.90.90.88/wcs. The NWS has
created four test Coverages (Convective Probability, Wind Direction, Wind Speed and Wind Gust) for the
purposes of this demonstration. The following guidelines have been created to access and use our WCS.
These guidelines assume the use of soapUI.

1.

Launch soapUl, and select “File” — “New soapUI Project.” A “New soapUI Project” GUI will
appear.

Next to “Project Name,” type:
NWS WCS

Next to “Initial WSDL/WADL,” type:
http://140.90.90.88/wcs?wsdl

Check to make sure that only the "Create Requests" box has a check next to it. If not, please make
sure this is the only box with a check in it. Then hit the "OK" button. This will create a project
called "NWS WSC".

Three features will be offered as apart of the WCS. These include describeCoverage, getCapabilities
and getCoverage.

Click on the “+” symbol for each of these features, and you will reveal a “SOAP Request 1”. These
soap requests serve as the interface between the user, and our WCS (where the data resides).

Double click on the “SOAP Request 1” associated with getCapabilitiesOperation. This will open a
2-panel GUI interface. The left-hand side of the interface contains the soap request being sent to our
WCS. The right-hand side of the interface contains the soap response from our WCS server. There
are no fields that need to be populated with this request. This is a simple request to find out what data
is available and more background information about our WCS. Before hitting the green submit
arrow, please take a look at the URL setting in the top center part of the 2-pane GUI. If this is not set
to “http://140.900.90.88/wcs,” please edit the URL and set it to “http://140.90.90.88/wcs.”
Then click on the green arrow (Submit request to a specified endpoint URL). After execution, a
getCapabilities soap response will appear in the right-hand pane indicating some background
information about who's offering the service, and what data is available via our WCS. The most
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important information that is contained in this soap response is the "ns2:parameter
name=""Identifier" parameter. This will provide ns2:Values parameter indicating what type of data is
available. The “urn” value form this soap response is an important input to the second request.

Double click on the "SOAP Request 1" associated with the describeCoverageOption. This will
open a 2-panel GUI interface. The left-hand side of the interface contains the describeCoverage soap
request being sent to our WCS. The right-hand side of the interface contains the soap response from
our WCS server. There is one input field (“ns:ldentifier”) that needs to be entered before the soap
request can be submitted.

a. To see the “Convective Probability” Coverage:

Replace the "?" by the “ns:ldentifier” tag with
“urn:fdc:weather.gov:Dataset:ConvectiveProbability-LAMP”.
Once this is in place, click on the green arrow (Submit request to a specified endpoint
URL).

b. To see the “Wind Direction” Coverage:

Replace the "?" by the “ns:ldentifier” tag with
“urn:fdc:weather.gov:Dataset:WindDirection-NDFD-CONUS-1".
Once this is in place, click on the green arrow (Submit request to a specified endpoint
URL).

c. To see the “Wind Speed” Coverage:

Replace the "?" by the “ns:ldentifier” tag with
“urn:fdc:weather.gov:Dataset:WindSpeed-NDFD-CONUS-1". Once
this is in place, click on the green arrow (Submit request to a specified endpoint
URL).

d. To see the “Wind Gust” Coverage:

Replace the "?" by the “ns:ldentifier” tag with
“urn:fdc:weather.gov:Dataset:WindGust-NDFD-CONUS-1". Once
this is in place, click on the green arrow (Submit request to a specified endpoint
URL).

After execution, a describeCoverage soap response will appear in the right-hand pane showing
information about the title of the data, some applicable keywords, the identifier of the data, the
spatial domain (lat/lon boundaries) for the data, what time(s) are available for the data, and what
supported output format is available. The following fields would normally need to be filled in
before a getCoverage soap request can be made (See list below). However, for the purposes of
this demonstration, the actual soap requests will be provided for each Coverage (See 8 below).

1. nsl:identifier
2. crs

(Please use urn:ogc:def:crs:0GC:2:84)
3. dimensions
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(Please use 2)
4.  nsl:LowerCorner for Lat/Long
(See available lat/long range specified in describeCoverage soap response
ns1:UpperCorner for Lat/Long
gml:timeposition
(Please comment this line out. For example: <!I--gml:timePosition
frame="#1SO-8601" calendarEraName="?"
indeterminatePosition="?">?</gml:timePosition--> )
7. ns:BeginPosition for start time

(See available options from the describeCoverage soap response)
8. ns:EndPosition for the end time

(See available options from the describeCoverage soap response)
9.  FieldSubset nsl:Identifier

(See available option from the describeCoverage soap response)
10. ns:Output for the output format

(Please use application/netcdf4).

oo

1. Double click on the "SOAP Request 1" associated with the getCoverageOption. This will
open a 2-panel GUI interface. The left-hand side of the interface contains the getCoverage
soap request being sent to our WCS. The right-hand side of the interface contains the soap
response from our WCS server. The fields highlighted in bold from above must be populated
in the soap request (left-side pane) and change the time stamps for the request to be a date
copy/pasted from the results of “describeCoverage” before submitting the getCoverage soap
request. For the purposes of this demonstration, re-populated soap requests have been
generated for each Coverage type. Copy and paste this information into the getCoverage
soap request (left-side window pane). Then click the on the green arrow (Submit request to a
specified endpoint URL). An attachment should show up in the soap response (right-side
pane).

2. To export the attachment, click once on the word *“Attachments” at the bottom of the soap
response window pane. A panel with “Name”, “Content type”, etc will appear. Below that
line is the netCDF4 file. Click once anywhere on this line. A green tab will appear that allows
for the export of the selected attachment to a file. Click that tab once, and an “Export
Attachment” GUI will appear. Save the file to a desired location. A number of programs can
be used to view the netCDF4 file, including ncview and ncdump.

a. To see the “Convective Probability” Coverage:

<soap:Envelope xmlns:soap="http://www.w3.0rg/2003/05/soap-envelope’
xmIns:ns="http://www.opengis.net/wcs/1.1"
xmIns:nsl="http://www.opengis.net/ows/1._1"
xmIns:gml="http://www.opengis.net/gml">
<soap:Header/>
<soap:Body>
<ns:GetCoverage service="WCS"™ version="1.1.2">

<nsl:ldentifier>urn:fdc:weather_gov:Dataset:ConvectiveProbability-
LAMP</ns1:ldentifier>
<ns:DomainSubset>
<nsl:BoundingBox crs="urn:ogc:def:crs:0GC:2:84"
dimensions="2">
<nsl:LowerCorner>-125.0 20.6</nsl:LowerCorner>
<nsl:UpperCorner>-60.0 49.0</nsl:UpperCorner>
</nsl:BoundingBox>
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<I--QOptional:-->
<ns:TemporalSubset>
<I--You have a CHOICE of the next 2 items at this level-->
<I-—gml:timePosition frame="#1S0-8601" calendarEraName=""7?"
indeterminatePosition="?">?</gml:timePosition-->
<ns:TimePeriod>
<ns:BeginPosition>2009-09-
03T17:00:00.000zZ</ns:BeginPosition>
<ns:EndPosition>2009-09-
03T17:00:00.000Z</ns:EndPosition>
<I--Optional:-->
<l--<ns:TimeResolution>?</ns:TimeResolution-->
</ns:TimePeriod>
</ns:TemporalSubset>
</ns:DomainSubset>
<I--QOptional:-->
<ns:RangeSubset>
<I--1 or more repetitions:-->
<ns:FieldSubset>
<nsl:ldentifier>Thunderstorm_probability</nsl:Ildentifier>
<I--Optional:-->
<ns:InterpolationType>?</ns:InterpolationType>
<I--Zero or more repetitions:-->
<ns:AxisSubset>
<ns:ldentifier>?</ns:Ildentifier>
<I--1 or more repetitions:-->
<ns:Key>?</ns:Key>
</ns:AxisSubset>
</ns:FieldSubset>
</ns:RangeSubset>
<ns:Output format=""application/netcdf4" store="false">
<I--QOptional:-->
<ns:GridCRS gml:id=""?">
<I--Optional:-->
<gml :srsName codeSpace="?"">?</gml:srsName>
<ns:GridBaseCRS>?</ns:GridBaseCRS>
<I--Optional:-->

<ns:GridType>urn:ogc:def:method:WCS:1.1:2dSimpleGrid</ns:GridType>
<I--Optional:-->
<ns:GridOrigin>0 0</ns:GridOrigin>
<ns:GridOffsets>?</ns:GridOffsets>
<I--Optional:-->

<ns:GridCS>urn:ogc:def:cs:0GC:0.0:Grid2dSquareCS</ns:GridCS>
</ns:GridCRS>
</ns:Output>
</ns:GetCoverage>
</soap:Body>
</soap:Envelope>

To see the “Wind Direction” Coverage:

<soap:Envelope xmlns:soap="http://www.w3.0rg/2003/05/soap-envelope’
xmIns:ns="http://www.opengis.net/wcs/1.1"
xmIns:nsl="http://www.opengis.net/ows/1_1"
xmIns:gml="http://www.opengis.net/gml">
<soap:Header/>
<soap:Body>
<ns:GetCoverage service="WCS" version="1.1.2">
<nsl:ldentifier>urn:fdc:weather.gov:Dataset:WindDirection-NDFD-
CONUS-1</nsl:ldentifier>
<ns:DomainSubset>
<nsl:BoundingBox crs="urn:ogc:def:crs:0G6C:2:84"
dimensions="2">
<nsl:LowerCorner>-125.0 20.6</nsl:LowerCorner>
<nsl:UpperCorner>-60.0 49.0</nsl:UpperCorner>
</nsl:BoundingBox>
<I--QOptional:--—>
<ns:TemporalSubset>
<!--You have a CHOICE of the next 2 items at this level-->
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<I-—gml:timePosition frame="#1S0-8601" calendarEraName=""?"
indeterminatePosition="?">?</gml :timePosition-->
<ns:TimePeriod>
<ns:BeginPosition>2009-08-
22T21:00:00.000Z</ns:BeginPosition>
<ns:EndPosition>2009-08-
22T21:00:00.000Z</ns:EndPosition>
<I--Optional:-->
<l--<ns:TimeResolution>?</ns:TimeResolution-->
</ns:TimePeriod>
</ns:TemporalSubset>
</ns:DomainSubset>
<I--QOptional:--—>
<ns:RangeSubset>
<I--1 or more repetitions:-->
<ns:FieldSubset>

<nsl:ldentifier>Wind_direction_from_which_blowing</nsl:ldentifier>
<I--Optional:-->
<ns:InterpolationType>?</ns:InterpolationType>
<I--Zero or more repetitions:-->
<ns:AxisSubset>
<ns:ldentifier>?</ns:Ildentifier>
<I--1 or more repetitions:-->
<ns:Key>?</ns:Key>
</ns:AxisSubset>
</ns:FieldSubset>
</ns:RangeSubset>
<ns:Output format="application/netcdf4" store="false'">
<I--QOptional :-->
<ns:GridCRS gml:id=""?">
<I--Optional:-->
<gml :srsName codeSpace="?"">?</gml:srsName>
<ns:GridBaseCRS>?</ns:GridBaseCRS>
<I--Optional:-->

<ns:GridType>urn:ogc:def:method:WCS:1.1:2dSimpleCGrid</ns:GridType>
<I--Optional:-->
<ns:GridOorigin>0 0</ns:GridOrigin>
<ns:GridOffsets>?</ns:GridOffsets>
<I--Optional:-->

<ns:GridCS>urn:ogc:def:cs:0GC:0.0:Grid2dSquareCS</ns:GridCS>
</ns:GridCRS>
</ns:Output>
</ns:GetCoverage>
</soap:Body>
</soap:Envelope>

To see the “Wind Speed” Coverage:

<soap:Envelope xmlns:soap="http://www.w3.0rg/2003/05/soap-envelope"
xmIns:ns="http://www.opengis.net/wcs/1.1"
xmIns:nsl="http://www.opengis.net/ows/1.1"
xmIns:gml="http://www.opengis.net/gml">
<soap:Header/>
<soap:Body>
<ns:GetCoverage service="WCS" version="1.1.2">
<nsl:ldentifier>urn:fdc:weather_gov:Dataset:WindSpeed-NDFD-
CONUS-1</nsl:ldentifier>
<ns:DomainSubset>
<nsl:BoundingBox crs="urn:ogc:def:crs:0GC:2:84"
dimensions="2">
<nsl:LowerCorner>-125.0 20.6</nsl:LowerCorner>
<nsl:UpperCorner>-60.0 49.0</nsl:UpperCorner>
</nsl:BoundingBox>
<I--QOptional:-->
<ns:TemporalSubset>
<I--You have a CHOICE of the next 2 items at this level-->
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<I-—gml:timePosition frame="#1S0-8601" calendarEraName=""?"
indeterminatePosition="?">?</gml :timePosition-->
<ns:TimePeriod>
<ns:BeginPosition>2009-08-
22T21:00:00.000Z</ns:BeginPosition>
<ns:EndPosition>2009-08-
22T721:00:00.000Z</ns:EndPosition>
<I--Optional:-->
<l--<ns:TimeResolution>?</ns:TimeResolution-->
</ns:TimePeriod>
</ns:TemporalSubset>
</ns:DomainSubset>
<I--QOptional:--—>
<ns:RangeSubset>
<I--1 or more repetitions:-->
<ns:FieldSubset>
<nsl:ldentifier>Wind_speed</nsl:ldentifier>
<I--Optional:-->
<ns:InterpolationType>?</ns: InterpolationType>
<I--Zero or more repetitions:-->
<ns:AxisSubset>
<ns:ldentifier>?</ns:ldentifier>
<I--1 or more repetitions:-->
<ns:Key>?</ns:Key>
</ns:AxisSubset>
</ns:FieldSubset>
</ns:RangeSubset>
<ns:Output format="application/netcdf4" store="false'>
<I--QOptional:--—>
<ns:GridCRS gml:id="?">
<I--Optional:-->
<gml :srsName codeSpace="?"">?</gml:srsName>
<ns:GridBaseCRS>?</ns:GridBaseCRS>
<I--Optional:-->

<ns:GridType>urn:ogc:def:method:WCS:1.1:2dSimpleCGrid</ns:GridType>
<I--Optional:-->
<ns:GridOrigin>0 0</ns:GridOrigin>
<ns:GridOffsets>?</ns:GridOffsets>
<I--Optional:-->

<ns:GridCS>urn:ogc:def:cs:0GC:0.0:Grid2dSquareCS</ns:GridCS>
</ns:GridCRS>
</ns:Output>
</ns:GetCoverage>
</soap:Body>
</soap:Envelope>

To see the “Wind Gust” Coverage:

<soap:Envelope xmlns:soap="http://www.w3.0rg/2003/05/soap-envelope’
xmIns:ns="http://www.opengis.net/wcs/1.1"
xmIns:nsl="http://www.opengis.net/ows/1_1"
xmIns:gml="http://www.opengis.net/gml">
<soap:Header/>
<soap:Body>
<ns:GetCoverage service="WCS"™ version="1.1.2">
<nsl:ldentifier>urn:fdc:weather.gov:Dataset:WindGust-NDFD-CONUS-
1</nsil:ldentifier>
<ns:DomainSubset>
<nsl:BoundingBox crs="urn:ogc:def:crs:0GC:2:84"
dimensions="2">
<nsl:LowerCorner>-125.0 20.6</nsl:LowerCorner>
<nsl:UpperCorner>-60.0 49.0</nsl:UpperCorner>
</nsl:BoundingBox>
<I--QOptional:-->
<ns:TemporalSubset>
<!--You have a CHOICE of the next 2 items at this level--—>
<I-—gml:timePosition frame="#1S0-8601" calendarEraName=""?"
indeterminatePosition="?">?</gml:timePosition-->
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<ns:TimePeriod>
<ns:BeginPosition>2009-09-
03T18:00:00.000Z</ns:BeginPosition>
<ns:EndPosition>2009-09-
03T18:00:00.000Z</ns:EndPosition>
<I--Optional:-->
<l--<ns:TimeResolution>?</ns:TimeResolution-->
</ns:TimePeriod>
</ns:TemporalSubset>
</ns:DomainSubset>
<I--QOptional:--—>
<ns:RangeSubset>
<I--1 or more repetitions:-->
<ns:FieldSubset>
<nsl:ldentifier>Wind_speed_gust</nsl:ldentifier>
<I--Optional:-->
<ns:InterpolationType>?</ns: InterpolationType>
<I--Zero or more repetitions:-->
<ns:AxisSubset>
<ns:ldentifier>?</ns:ldentifier>
<I--1 or more repetitions:-->
<ns:Key>?</ns:Key>
</ns:AxisSubset>
</ns:FieldSubset>
</ns:RangeSubset>
<ns:Output format="application/netcdf4" store="false'">
<I--QOptional:--—>
<ns:GridCRS gml:id="?">
<I--Optional:-->
<gml :srsName codeSpace="?"">?</gml:srsName>
<ns:GridBaseCRS>?</ns:GridBaseCRS>
<I--Optional:-->

<ns:GridType>urn:ogc:def:method:WCS:1.1:2dSimpleCGrid</ns:GridType>
<I--Optional:-->
<ns:GridOrigin>0 0</ns:GridOrigin>
<ns:GridOffsets>?</ns:GridOffsets>
<I--Optional:-->

<ns:GridCS>urn:ogc:def:cs:0GC:0.0:Grid2dSquareCS</ns:GridCS>
</ns:GridCRS>
</ns:0utput>
</ns:GetCoverage>
</soap:Body>
</soap:Envelope>

3. Please cut and paste this information into the soap request by referring to the information
returned in the describeCoverage soap response. Once all the fields described above have
been entered (as well as valid datetimes), then click on the green arrow (Submit request to a
specified endpoint URL). After execution, a getCoverage soap response will appear in the
right-hand pane showing whether or not there was a successful request. If successful, there
should be an attachment containing a netCDF4 file. Look for the word "Attachments"
towards to lower left-hand corner of the getCoverage soap response (right-side pane). Click
once on the word "Attachments”. A panel with "Name", "Content type", etc will appear.
Below that line is the netCDF4 file. Click once anywhere on this line. A green tab will
appear that allows for the export of the selected attachment to a file. Click that tab once, and
an "Export Attachment” GUI will appear. Save the file to a desired location. A number of
programs can be used to view the netCDF4 file, including ncview and ncdump. (toolUI was
used during the dry runs)
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7. Implementation Verification — Flight Hazard Service and High Level
Service Capability

A web service composed by the orchestration of several atomic web services has been developed to
demonstrate the retrieval of vertical and horizontal views of hazards along a trajectory. This test
demonstrates 4D trajectory/corridor capabilities and a higher-level service capability for coverage/gridded
2D/3D data. The addition of non-gridded/feature data is planned for future releases. The main goals of
this development are:

1. Demonstrate trajectory-based retrieval
¢ Validation of corridor specification
o Retrieval of multiple variables of interest
e Baseline quantification of system performance
2. Demonstrate the composition of fine-grained services
» Filter data within the cube
» Allow re-use by other clients
e Support further composition
» Serve as an initial model for DSS services
The test cases in this chapter cover these run-time usage scenarios.
7.1 Test Environment and Setup
7.1.1 Client Software
The tests defined in this document use the following client software:
e A Web Browser Ul

The Flight Hazard Tool Ul is intended to demonstrate how a trajectory-based planning tool might
get its data from the 4D Wx Data Cube. The tool runs in a web browser. Rather than retrieve
entire raw datasets to display, it retrieves information about hazards along a proposed flight
trajectory. The output information is a dynamically generated depiction of hazard boundaries in
space and time by a server-side process, which rely on the data provided by a higher-level Flight
Hazard Service.
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e SoapUl 25.1

The high-level Flight Hazard web service and the services part of the orchestration/composition
are exposed and can be accessed by any client using the SOAP interface. We will run several
soap requests to test service accessibility and atomicity.

e Toolsul 4.0

We will use the Netcdf tool to inspect some of the derived data previously created from running
the tests on the SoapUI.

7.1.2 Composite Services Setup
The FY ’09 Test Plan defines the following Flight Hazards service composition setup:
1. Uses MIT “NNEW Federation 1* Registry.

2. Targets NCAR Datasets: CEIL, CIP-20, CIPSEV-20, FLTCAT, GTG2, VIS, NCWD served by
NCAR WCS.

3. Threshold Decision Service. ldentifies threshold values for each hazard variable by running
aircraft and pilot characteristics through a rules engine. Deployed at NCAR.

4. Data Thresholding Service. Reduces continuously variable values of hazards into discrete bins
according to the thresholds provided. Results in a dataset with a small number of separate values.
Deployed at NCAR.

5. Corridor Image Generator Service. A service to portray vertical and horizontal views.
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7.2 Verification of 4D Trajectory Capabilities and Flight Hazard Service Composition

with Flight Hazard Tool Web Ul

These tests demonstrate the trajectory capabilities of WCS, the validation of the trajectory specification
and the atomic services composition into a higher level of Decision Support System. We are going to run
two tests, an historic use case that targets archived data so we are able to reproduce exactly the expected
results for this test plan and one case that will be driven by the tester’s choices to test the tool targeting
forecast data.

7.2.1 Weather Hazards Along a Flight Trajectory - Archived Use Case

This test demonstrates the derivation of weather hazards from several data coverage datasets given a
flight plan containing a trajectory created with the user provided inputs targeting archived data.

1.

2.

In a web browser, launch the Flight Wx Hazard Tool:
http://weather.aero/nnew/fy09/fwht

Use “nnew” and “TBOA4all” for the login credentials.

Flight Wx Hazard Tool

To identify flight weather hazards...

Werify flight settings  Define a route Identify Hazards

O Flight Settings
O Route

O Advanced

Rendered in 0.2281 seconds, using 1.78MB of memary.
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Figure 7.1 Flight Wx Hazard Tool User Interface

Click on “Flight Settings” label to verify flight settings:


http://weather.aero/nnew/fy09/fwht�

© Flight Settings

Aircraft type: Flight type:
| Turboprop ~| C)VFR @ IFR

Departure date:

09/09/2009 17/ | 05 UTC

Date (mmddddyyyy) Hour Minuta

Cruise altitude: Cruise speed:
25000 5 feet 300/ = knots

Ascent rate: Descent rate:
1500 < ft/min 1500/ 5 ft/min

Ascent speed: Descent speed:

250| % knots 250( % knots

Figure 7.2 Flight Settings Form

Set “Aircraft type” to “Turboprop”.
Set “Departure date” to “09/09/2009 17:00".

Click again on “Flight Settings” label to collapse the form and click on the “Route” label to
define a route.

Type the following waypoints into the text field:

Baltimore - click enter to add first displayed option “KBWI”

Hinch Mountain - click enter to add first displayed option “HCH”

OKW - click enter to add first displayed option “OKW”

Southeast Texas Rgnl - click enter to add first displayed option “KBPT”
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Figure 7.3 Route Form

7. Click the “Identify Hazards” button at the bottom. The tool submits a request to the Flight
Hazard Services and returns a response in about 8 to 10 seconds. The response time is higher for
archived cases than for forecast cases due to the higher amount of available data.
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e prop | ™ icing Severity
Flight type: IFR | review Il NO GO
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) | M wvrr M IFR
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X ! ™ ceiling
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Figure 7.4 Hazards View
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The tool displays a summary of the user Flight Plan on the left and displays the derived weather
hazards along the trajectory in the map and in a profile view of the trajectory at the bottom. Also
a legend with the colors used to identify different types the hazards is generated on the right.

8. Double click twice on the map over the middle of the flight trajectory to zoon in to identify
hazards on the corridor. Click also on the arrow on top of the summary to expand the map over
the left.
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Figure 7.5 Weather Hazards Map and Profile View

We can identify Icing Severity, Super Large Drop Icing and Convection hazards along the corridor
close to HCH and OKW waypoints.

9. Click on map and pan to the right until the landing KBPT airport (red icon) shows in the map.
Double click twice to zoom in to identify hazards.
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Figure 7.6 Weather Hazards Map and Profile View

We can identify Icing Severity, Icing Probability and Super Large Drop Icing and hazards along the

corridor close to KBPT landing airport.

10. Enable/disable hazard layers clicking on the check boxes on the layers/legends panel to identify

single types of hazards.
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Figure 7.7 Icing Severity and Probability Hazards
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Figure 7.9 Convection Hazards

11. Turn on all the hazard layers. Click on the “offsets” button under the map navigation controls.
Offsets refer to deviations from the centerline of the flight corridor. Adjusting these values allows
you to look around within the corridor. Type “1500” feet on the Z-Offset input box and click
somewhere on the interface so the change takes place. This triggers a request to display a
horizontal cross section of the corridor 1500 feet over the centerline of the trajectory. We can
observe that at this altitude for the same trajectory there is no icing probability hazard displayed.
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Figure 7.10 Z Offset

12. Spin down on the Y-Offset (profile) to “-15” miles. This triggers a request to display a vertical
cross section of the corridor -15 miles over the centerline of the trajectory. We can observe on the
profile view there are new Icing severity and probability hazards displayed on the right side
where the plane starts it’s descending.

Corridor Offset Adjustment x

Offsets refer to deviations from the center line of the
flight corridor. Adjusting these values allows you to
look around within the corridor.

Z-Offset (map): Y-Offset (profile):

Rendered in 0.0308 seconds, using 1.74ME of me 0}% feet 15[ miles About Disclaimer Feedback

Figure 7.11 Y Offset

13. Click the arrow at the top-left of the tool to get back to the summary view. Click “Make
Adjustments” to redefine some of the flight plan parameters.
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14. Click on “Flight Settings”. Select “Piston” and check that Flight Type is set to “VFR” instead
15. Click the “Identify Hazards” button
16. Using map navigation controls zoom out
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Figure 7.12 Modified Hazards

We can observe that a total different set of hazards is displayed for this flight plan that contains
the same trajectory but different aircraft and flight characteristics. We can observe several MVFR
and IFR flight conditions along the trajectory.

7.2.2 Weather Hazards Along a Flight Trajectory — “Near Future” Use Case

This test demonstrates the derivation of weather hazards from several data coverage datasets given a
flight plan containing a trajectory created with the user provided inputs. This test will target mostly
forecast data so the results cannot be predictable in advance.

1. Click on “Flight Settings.”

2. Select an “Aircraft type.” Feel free to change any other parameter also.

3. Set “Departure date” to a date in the future no further than 4 hours from now. Most of the
datasets does not go more than 12 hours in the future.
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4. Click again on the “Flight Settings” label to collapse the form and click on the “Route” label to
define a Route.

5. Define a route typing the desired waypoints on the input text.
6. Click the “Identify Hazards” button at the bottom.

7. ldentify hazards visually on the map and profile view. Zoom in on map if it’s necessary.

7.3 Verification of Flight Hazard Composition Service and Composite Services with
SoapUl

SoapUl is an application that provides viewing and invocation of SOAP XML requests towards web
services, as well as viewing of SOAP XML web services responses. Using these capabilities and some
additional ones that allow the transfer and creation of properties between different services responses and
requests we created test suits and test cases for the Flight Hazards Service and the services part of the
composition.

The Flight Hazard web service itself is an orchestrator service which main function is to orchestrate
several atomic services building service requests and adapting service responses and combine them into
new service requests for other services. The Flight Hazard Service orchestrates the MIT’s ebXML
Registry, WCS, a Thresholds Decision Service and a Data Thresholding Service. We exposed all this
service through a WSDL interface including the Flight Hazards Service.

In the test cases created using SoapUI we want to test and demonstrate each individual service, the
composition/orchestration of this services and the Flight Hazards Service as a black box.

1. Launch SoapUl 2.5.1 on a Linux machine.

Note: we will be using version 2.5.1 of the tool since some features required for some of the tests
are broken in version 3.0 and 3.0.1 of the tool.

2. Click “File” — “Import Remote Project” and type:
http://weather.aero/nnew/fy09/fwht/FlightHazardsService Composite-soapui-

project.xml
Click “OK” and then type “nnew” and “TBO4all” for the credentials.

Note: If, for some reason, this does not work, save the file locally and import the project from
the file system a pop up window will appear, warning about a missing attachment. This is an
expected message. Click “OK” and “Yes” to the “There are unresolved paths, continue?”
dialog.

7.3.1 Atomic Services Test Steps

We will test first each service part of the orchestration individually submitting a soap request and doing
some assertions on the response. We setup the services requests with values to simulate the same historic
use case we saw from the Flight Hazard Tool.
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http://weather.aero/nnew/fy09/fwht/FlightHazardsService_Composite-soapui-project.xml�
http://weather.aero/nnew/fy09/fwht/FlightHazardsService_Composite-soapui-project.xml�

Expand “FlightHazardsService_Composite™ project on the “Navigator” panel if it is not

expanded already.

Expand “FlightHazard Composition Services TestSuite” node and double click on

“Composition TestCase”.
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TestCase Description

This test case demonstrates the composition of atomic services to achieve a higher level service
composition.

Step 1 : Gets the xml request for the Flight Hazard Service given a Json representation of a
Flight Hazards Request.

Step 2: Sets aircraftType, flight rule and hazard of interest on a predefined Thresholds Decision
Service request. This service is close to a service lookup but uses Drools rules engine so is easily
extensible for more complex scenarios.

Properties  Setup Script  TearDown Script

in this case a Flight Wx Hazards Service. The process created here is a simplification of the real [

0% M X

Properties

‘ soapUl log http log jetty log error log memory log

Figure 7.13 Flight Hazard Service Test Suite

3. Expand the new opened window “Composition TestCase” until all the “Tests Steps” are visible.
NOTE: ALL OF THE STEPS IN THE TEST SUITE MUST BE RUN INDIVIDUALLY.
There is a bug in SoapUI which will cause it to hang if you attempt to run the entire suite at once.

4. Double click on “HTTP Flight Hazards JSON Request to XML Request”.

This test step is a JSON request equivalent to the one the Flight Hazard Tool Ul generates. It
sends the JSON request to a proxy service that transforms it into a valid XML request for the
Flight Hazard Service
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5. Click the “submit request” icon on the left-top corner. If all assertions on the received response
are passed a green icon is displayed on the top-left corner of the window.

| . HTTP Flight Hazards JSON Request to XML Request

» *§ Method|POST

Raw | Reguest

~| Request URL: [new/fy09/fht/flightHazardsServiceProxy/isonProxy 8

O L tm

) |3

Name |

Value |

ignore_unknown
prety_print
requestType

false
true
xmiRequest

QUERY
QUERY
QUERY

L%

Media Type |form-urlencoded |Z|

=] [ Post Querystr

Hata=

"flightelanv: {

"ajircraftType": "turboprop",
"flightTyper:vvwEr»,
"departureDater: 1252515600000,
"cruisealtituder: 25000,
"cruisespeedv:300,
"ascentRate
"descentrat
"ascentSpee
"descentSpeead": 250,
"route":
"length":1019.505123159,

-

<

Faw | JSOMN XML

=nsi:SetFlightHazardskequest =mlns:nsi="http://www.rap.ucar.edu/flightHazay
“requestId=

“/requestIds
<nsi:eramElightElan>

<sourcerFlightHazardTool</source>
“unigqueId=fl0ec?aaf-374e-4d4%-87al-%b31lcablibil</uniquerd>

<formatTypesNas</formatType>
<aircraftIdrunkmown</aircraftId>
<departureFix*KEWI</departureFix>
<destination*KEET</destination>
<estimatedarrivalInstant>2009-09-09T20:00:00.0008</estimatedarrivalInl
<flightRules=v</ElightRules>
<typeofrlight=g</typeofFlight>
<numbercfaircraft>90</numberofrircraft>
<aircraftTyperturboprop</aircraftType=
<wakeTurbulencer ategory>UNKNOWN</wakeTurbulencec ategory>
“requestedCfruisinghevel=
<lewelUnits>HUNDREDS_OF_FEET</lewvellnitss
<walue=280</valuex
“<frequestedirnisinglewels
“requestedfruisingSpesads
<speedifnits>KNOTS</ speedinits>
<walue=300</value>
“frequestedirnisingSpeed:
<totalFlightTime>3.49064784078</totalFlightTime>
<altDestinationfercodromex15.0</altDestinationfserodromes
<otherInformation>totalRonteDistance:188%8.1235037046202</otherInforms
<wvipIndicatorrfalse</vipIndicator>
<flightState>PLAMMED</flightstate>
<proposedbepartureaTimex2009-09-09717:00:00.0008</proposedhepartureTim
<estimatedDeparturecontroalTime=2009-09-09T17:00:00.0008</estimatedDey

"name":"ntitled route", “planTrajectorys
"duration":3.49064784078%, “<trajectorykind=ATRCRAFT</trajectorykind=
"waypointsti[ <arrivalRegionStartTimex=2009-09-09T17:00:00.0008</ arrivalRegionsts
I <ouspse
'mame": "KEWI - Baltimaore'/wash <ouspE
User defined®, <listPosition=0</listPosition=
1282515600000, “<position=
9.175361, <latitude=39.17536</latitude>
TELEER333, <longitude>-T76.668335</longitude>
naltn:l4E </position>
T <altitude=1ldé</altitude>
I “absoluteTimex
"mame 3B.EBTAEZEAE4T 55, T8 <timevndefinedineTodoldrfalse«/timelndefinediueToHold>
"type Intermediater, “theTime=2009-09-09T17:00:00.0008</theTime=
"timer:1252516560000, <delayDuration=0.0</delayDuration
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RN D] b D&
Aut  Headers... Attachments... Representations (... Headers (4) Attachments (0) SSLInfo Representations (54)

@ Assertions (5)

Request Log (0)

Figure 7.14 Successful Test

“Close” the window prior to running the next test.

Double click on “Thresholds Decision Request.”

This test sends the thresholds request for a hazard of interest in this case for Icing Severity and for
aircraft type Turboprop and VFR flight rule and gets back a response that contains a set of
thresholds.

Click the “submit request” icon on the left-top corner. If all assertions on the received response
are passed a green icon is displayed on the top-left corner of the window. Click on the
“Assertions” button/label to display the passed assertions.
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. Thresholds Decision Reques
e i@ OC

-

[http:,f,fweather.aerofnnew;fwfohs,fDecisionSer\rice

i [fscapenviEnvelope xmins:scapenv="http://schemas.xmlsoap.org/soap/a & [<scap:Envelope wminz:socap="http://schemas.xmlsoap.orgs soap/|a
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“nsi:hazardsof Interest> “ns3:label>30</ns3:label>
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Figure 7.15 Passed Assertions

9. “Close” the window prior to running the next test.
10. Double click on “Registry ExecuteQuery Request.”

This test sends a registry query request to the MIT registry to get an endpoint to get the data for
the hazard of interest.

11. Click the “submit request” icon on the left-top corner. If all assertions on the received response
are passed a green icon is displayed on the top-left corner of the window. Click on the
“Assertions” button/label to display the passed assertions.
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'@ Registry ExecuteQuery Request
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<urn:valuerurn: fdeincar.ucar.edu:d <ns?iLocalizedString Hjid="4156%" walue=" MCER WCS ser
<furn:valueListItem> </nsi:Description>
<furn:valuenists “nsi:v¥ersionInfo Hjid="41573i"/ >
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</gueryRequest= </ S Body=
=/soapenviBody> =/ 5:iEnvelopss
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Figure 7.16 Assertions

12. “Close” the window prior to running the next test.
13. Double click on “GetCoverageOperation WCS Request.”

This test sends a predefined WCS corridor request to endpoint returned by the registry. In the real
implementation, the request is created from the Flight Hazards request provided data, concretely
from the ERAM flight plan and trajectory waypoints to create a WCS corridor request.

14. Click the “submit request” icon on the left-top corner. If all assertions on the received response
are passed a green icon is displayed on the top-left corner of the window. Click on the
“Assertions” button/label to display the passed assertions.
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. GetCoverageOperation WCS Request

P e i @O ®  [http://weather.aero/nnew,fyD9/wcs/s0ap

“soapiHeader/>
<soap: Body>

Raw | XML

“nsl:Domainfubset>

</nsl:EBoundingEox>
<ns?:TemporalSubsets
“nsi:TimeFeriods

“ns2:TimeResolution=ETlH</ns3: TimeResolution>
</nsiiTimePeriods
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</nsi:Domainsubsets
<nsl:Rangesubsets
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=nsl:Lowercorner=0,0 -1i0.7008 -0.6036 0.0</051:LOWerco)
<nsl:UpperCornars92.0 120.7008 0.6096 97.0</nsl:Uppercao

“<N5Z:BeginPosition=2009-03-09T17:00:00.0005</ 052 :Eeq
“nsi:EndPosition=2009-09-09T20:22:00.0008</ns3:Endro.

<nsi:GridBasecRSrurnincar:def:crsiMCAR_Corridor CRS:93:

“ns2:iGridoffsets=1.0 0.0 0,0 0.0 0.0 10.15% 0.0 0.0 0.0

Rawi HML

<scapiEnvelope wmlns:soap="Rbtp://www.ws.org/ 20027067 soap-envelope >
<soapiBody>
<Coverages xmlns="http://www.opengis.net/wes/l.1" xnlns:nsi=rh
<Coverages
<ns2:Identifierrurn:fdcincar.ucar.edn:Dataset:CIESEV-20<
“nsliabstractheferenceBase nsd:role="urniogosdefirole:wo
=/Coverager
“CoverageDatar
<xop:Include href=veoid:0c55d5h3-49f6-de6d-acdf-23h218406
</CoverageData>
“f{Coveragess
< soap:EBody=
</ soap:Enveloper

EI [*]all E1 [+]al|
Aut  Headers (0) Attachments (0) W5-A Headers (4) Attachments (1)
‘& » (7]
@ Not SOAP Fault - VALID
@ SOAP Response - VALID
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@ XPath March - Validate identifier - VALID
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[ Assertions (6)| Request Log (0)
response time: 1039ms (47124 bytes) 13 : 17

Figure 7.17 GetCoverage Test

15. “Close” the window prior to running the next test.

16. Double click on “Corridor Thresholding Request.”

This test sends a predefined Data Thresholding Service request with no corridor data attached
initially. In the FHS implementation the thresholds values are set from the previous Thresholds

Decision Service response.
17.

Click the “submit request” icon on the left-top corner. The test step request fails as it is

expected. Click on “Raw” tab on the request pane. Notice that the request provided does not have
netcdf corridor data attached. The file provided for attachment does not exist on the local file
system yet, so the service returns an invalid response in terms of schema (since it is missing the

location of the thresholded corridor data).
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e B
B @O a [http:},fweather.aer‘o}nnewff'.ro9{fhs}DataThreshoIdingSer‘vice - % - ®

| . Corridor Thresholding Request

[ J

= |POST http: [ /weather.aero/nnew,fy09/fhs /Datal= | ; {SC‘:E;E“‘_’;;PE wmlns:soap="http://schemas.umlsoap.org/soap/eta|
= |Accept-Encoding: gzip,deflate pinacy

z “nsd:weatherHarards >

B |Content-Type: multipart/related; type="applica </ms4:DataThresholdingresponses
MIME-Version: 1.0 o sompiBady>

User-Agent: Jakarta Commons-HttpClient/3.1 B E

Host: weather.aero
Content-Length: 3299

- : s <ns4:DataThresholdingresponse wmlns:nsS=rhttp: s fwww. op
SOAPAction: “urn:Thresholding

Faw | XML

—————— =_Part_0_1778589344.125293745024
Content-Type: application/xop+xml; charset=U
Content-Transfer-Encoding: 8bit

Content-ID: <rootpart@soapui.org>

<spapenv:Envelope xmins:soapenv="http://sch
—————— =_Part_0_1778589344.125293745024
Content-Type: application/octet-stream
Content-Transfer-Encoding: binary
Content-ID: < corridor=

|

K-~ »

Headers (4) Attachments (0)  SSL Info

L+ [E ’

e I X ®

& Not SOAP Fault - VALID

@ Response SLA - VALID

@ SOAP Response - VALID

@ Schema Compliance - FAILED

-> line 4: Expected element 'hazardDerivedData@http:/ /www.rap.ucar.edu/flightHazard fweatherhazards/schema/1.0' before the end

0 i
4 Assertions (4)| Request Log (0)

Figure 7.18 Failed Test

18. Torun the test successfully, double click on the “Groovy Script - Save attachment/ Upload
attachment” test step above the “Corridor Thresholding Request.”

This test script step saves the attachment containing the corridor data from the previous WCS
response and attaches it to the Thresholding Service request.

19. Click the “Run script” icon on the left-top corner. Check the logs after running the script in green
at the bottom of the window.
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--k Groovy Script - Save attachment; Upload attachment

»

Script is invoked with log, context and testrRunner variables &)

def ontFile

log.info| "Writing corrideor attachment to

WUID unigueId = WJID.randomWJID( ) ;
string filemame = "/tmp" + File.separator + "wosri_ " + String.waluedf| uniqueId.toString()

d=f teststep = testRunner.testCase.getTeststepByMame| '"SetCoveragedperation wWwos Request® )
d=f response = testStep.testRequest.response

= new java.io.Fileountpntstream|

def inStream = response.attachments[0].inputsStream

FY

+ filename );

filename )

il

Maon Sep 14 08:22:54 MDT 2009:INFO:Writing corridor attachment to /tmp/wcsri_eelaZeb9-5463-4167-§=~|
Mon Sep 14 08:22:54 MDT 2009:INFO:Attaching /tmp /wesri_eelaZeb9-5463-4167-8beb-831472c8d%ed

Figure 7.19 Groovy Script

20. Click the “submit request” icon on the left-top corner of the “Corridor Thresholding Request”
window again. This time we can see the netcdf corridor data attached on the “Raw” tab of the
request panel. The response now contains the location for the corridor thresholded data and the
thresholds applied to it. If all assertions on the received response are passed a green icon is
displayed on the top-left corner of the window. Click on the “Assertions” button/label to display
the passed assertions.
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<thresholdvalue>3.99</thresholdvalue> </ns?iintervalbarts
</intervalparts <nsliintervalBarts
</thresholdIntervals “us1:typerMAX_VALUE</nsl:types
<maskedvalue>1.0</maskedvalues <ns2:operator>alk; =</nsl:operator>
<color>336699</ colors <nsi:thresholdvaluss3.88</ns2: thrasholdy
</ thresholds </nsl:intervalBarts
<threshold> </nsirthresholdIntervals
<positionsic/pesitions <nslimaskedvaluer1.0</ns2imaskedvaloes
<label=HO 80</label= “ns2:icolor=336699</nsl: colors
<thresholdInterval> </ns2:threshold>
<intervalParts <ns2ithresholds
“type=MIN VALUE</ typer = “ns2ipositionsi<fusiiposition> =
r »
Aut Headers (0) Artachments (1) WS-A Headers (4) Attachments (0)

@ Assertions (4)

Request Log (D)

response time: 1164ms (2482 bytes)

Figure 7.20 Successful Test
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21. “Close” the window prior to running the next test.

22. Double click on the “Property Transfer - Step10/Step11” test step. Click on green icon “Run
selected property transfer”.

This step sets the URL location of the thresholded corridor data returned by the Thresholding
Service response into the DATA_URL parameter for the Image Generator Service.

|

Property Transfer - Step10/Stepll

g -

Transfers

Corridor URL

<
*

| I (7]
Source: |[@8 Corridor Thresholding... v| Property:|Response |

declare namespace soap="http://schemas.xmlsoap.org/soap/envelope,';

declare namespace nsl="http:/ fwww.rap.ucar.edu/flightHazard /types/schema/1.0";

declare namespace ns2 ='http:/ fwww.rap.ucar.edu/flightHazard /dataThresholdingService /schema/1.0";

declare namespace ns3="http:/ fwww.rap.ucar.edu/flightHazard fweatherhazards/schema/1.0";

declare namespace ns4="http:/ fwww.opengis.net/ows/1.1";
Jsoap:Envelope[l]/soap:Body[1]/ns2:DataThresholdingResponse[1]/ns2 :weatherHazards[1]/ns3 hazardDerivedData[1]/ns3:d

L [»
L%
Target: |MF HTTP Image Generat... | Property: |[DATA_URL -|
Fail transfer on error set null on missing source
Transfer text content [ Ignore empty/missing values
[] Transfer to all [[] use XQuery
[] Entitize transferred value(s) [ Transfer Child Nodes
O
Timestamp |Transfer Na.___| Transferred Values

Tue Sep 1... Corridor URL [http://weather.aero/nnew/fy09 /fht/hazards /data/thresholded_CIPSEV_69d57bfa-543¢c-457¢-98f6-7b4a83125848.nc]

| Transfer Log (1)

23. Double click on “HTTP Image Generator Request.”

This test sends a request to the corridor hazards image generator with the URL where the
thresholded data is stored as a query parameter. It simulates the request sent by the FHT user
interface send after receiving the response from FHS to the image generator service. The image

generator returns a PNG image that depicts the weather hazards. Soap Ul just displays the binary
content of the PNG image.

http://weather.aero/nnew/fy09/fht/imageGen/gen?DATA_URL=http://weather.aero/nnew/fy09/fht
/hazards/data/thresholded_CIPSEV_7fea9239-483d-45ac-a3b1-
0db9862ba7d5.nc&DATA_VARIABLE=CIPSEV_MSK&FORMAT=image/png&Y OFFSET=0&
ZOFFSET=0&CRS=EPSG:4326& THRESHOLDOCOLOR=transparent& THRESHOLD1COLO
R=996699& THRESHOLD2COLOR=330033&0OPACITY=0.5&LAYERS=1&SERVICE=WMS
&VERSION=1.1.1&REQUEST=GetMap&STY LES=&EXCEPTIONS=application/vnd.ogc.se_i
nimage&SRS=EPSG:4326&BB0OX=-83.823011148289,33.513190540344,-
73.514802944663,42.720171597872&WIDTH=571&HEIGHT=510
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24. Click the “submit request” icon on the left-top corner. If all assertions on the received response

are passed a green icon is displayed on the top-left corner of the window. Click on the

“Assertions” button/label to display the passed assertions. Click on the “Raw” tab on the
response panel to see detailed info about the response.

[ HTTP Image Generator Request g =
P *e Method [GET  ~| Request URL: [attn:/ /weather.aero/nnew/fv09/fht/imaaeGen/aen| %+ @
g0 v oa = @ [3|[2 [HTTP/1.1 200 0K ]
£l = |Server: Apache-Coyote/1.1
& Name | Value [ Z |Content-Type: image/png
DATA_URL http:f ferash.rap.ucar.edu/hazard /data/tresholde... QUERY O |Transfer-Enceding: chunked
E DATA VARIABLE CIPSEV_MSK QUERY ;‘ Date: 5un, 13 Sep 2009 02:55:29 GMT
FORMAT image/png QUERY ZlaPnG
YOFFSET 0 QUERY
ZOFFSET 0 QUERY IHDR ;, z ce.)(lD»\Tz&i’xleO @Q ™ci8:cAr 0 ac=,0 R>Bé-m %aeddi d
. E#xA*& VA = TARO+Z ...
RS EPsG:4326 QuUERY Soum L <50zY AV ANt~ S']
THRESHOLDOCOLOR transparent QUERY i78) §i2qC X6vAE < RiS:NIEC @ )E«FN@ yiq° 82x
THRESHOLD1COLOR 996699 QUERY §aA <>xAEZXABZXATEIVA pD jecEé r ATEE| § 3 §&) A'E«AC @I -¥v E>xA
THRESHOLDZ COLOR 330033 QUERY E ;wo+B ¥ +#pAkbgrFabAlinil D coTI'Fin“Né;DésD An IME«LECAECaLel wil
OPACITY 0.5 QUERY
LAYERS 1 QUERY
SERVICE WMS QUERY
WVERSION 1.1.1 QUERY
REQUEST GetMap QUERY
STYLES QUERY
EXCEPTIONS application/vnd.ogc.se_inimage QUERY
SRS EPSG:4326 QUERY
BEOX -83.823011148289,33.513190540344,-73.51... QUERY
WIDTH 571 QUERY
HEIGHT 510 QUERY
o L« [»]all
Aut  Headers (0) Attachments (0) Representations (0)
K @
@ Response SLA - VALID
| & Assertions (1)| Request Log (0)
response time: 159ms (2193 bytes) 1:1

25. “Close” the window prior to running the next test.

7.3.2 Flight Hazard Service Composition Test Case

This test demonstrates the composition of the atomic services to achieve a higher-level service through
composition and orchestration. The test case tries to simulate the FHS implementation for one single
hazard of interest, Icing Severity.

1. On the “Composition TestCase” window click on the icon on the top-left corner to run the test
case. The test case runs the requests tested previously in sequence order but uses the transfer steps
(XPATH/XQUERY and Groovy scripts) in between to set properties on the request from previous
responses. The final result on the last request of the orchestration test case is a PNG image
representing some of the icing hazards along the flight trajectory given a JSON representation of
a flight plan and the hazard of interest.
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1 Save Thresholded Data for use in ToolsUl test

File path: [IPSEV_7fea9239-483d-45ac-a3bl-0db9862 ba?dS.nr_|

|D_I<J | Cancel )

Figure 7.21 Save Data

Note that you should save this file path for use in 7.4 step 3

800 Corridor Hazards Simple Display

Figure 7.22 Image Generation Service Output

Compare the Icing Severity Hazards displayed from the image generator service with the same
case requested from the Flight Hazard Tool User Interface.
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Figure 7.23 Flight Hazard Tool Output

The test case also pops up a dialog box after the Thresholding Service request has ended. Save the
Thresholded data from the URL embedded in the xml response to the local file system. It will be
used in the next verification ToolsUI test to verify the thresholded corridor data contents.

The “Composition TestCase” window should look like the image below after running the test
case.
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| < Composition TestCase

P XAy = & (7]
. BNSHEOD
TestSteps

HA=T 10BN TR
. HTTP Flight Hazards JSON Request to XML Request
E

* Property Transfer - Stepl/Step3

[@) Thresholds Decision Request

* Property Transfer - Step1/5tep5

. Registry ExecuteQuery Request

* Property Transfer - Step5/5tep7

@ GetCoverageOperation WCS Request

*

& Groovy Script - Save attachment/ Upload attachment
. Corridor Thresholding Request

#

# Groovy Script- Alert save data locally

¥ Property Transfer - Step10/Stepl1

HTTFP Image Generator Request

TestCase Description

This test case demonstrates the composition of atomic services to achieve a higher
in this case a Flight Wx Hazards Service. The process created here is a simplificat
compaosition.

Step 1 : Cets the xml request for the Flight Hazard Service given a Json representat
Flight Hazards Request.

Step 2: Sets aircraftType, flight rule and hazard of interest on a predefined Threshg
Service request. This service is close to a service lookup but uses Drools rules engi
extensible for more complex scenarios.

Step 3 : Sends the tresholds request for a hazard of interest and gets back respon

1 :

Properties Setup Script TearDown Script

Jy -+

a
0% ™™ X

= FETTUTTITEW TrdTTISTET [IdZdTu UT TIETESL]

@ Step 3 [Thresholds Decision Request] OK: took 93 ms

@ Step 4 [Property Transfer - Stepl/Step5] OK: took 4 ms

-» Performed transfer [Hazard of Interest]

@ Step 5 [Registry ExecuteQuery Request ] OK: took 797 ms

@ Step 6 [Property Transfer - Step5/Step7] OK: took 2 ms

-> Performed transfer [WCS Registry Endpoint]

@ Step 7 [GetCoverageOperation WCS Request] OK: ook 851 ms

TestCase

[»

Ll

Figure 7.24 Composition Test Case
“Close” the window prior to running the next test.
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7.3.3 Flight Hazards Service — Black Box Test Case

This test case runs black box Flight Hazard Requests. The test case is composed by two tests. The first

test runs a JSON Flight Hazard Request for multiple hazard of interest and the second one runs an XML
Flight Hazard Request for multiple hazards of interest.

1. Double click on “Flight Hazards Service - Black Box TestCase” under “FlightHazard
Composition Services TestSuite” on the “Navigator” panel.
2. Click on the icon on the top-left corner to run the test case.

| < Flight Hazards Service - Black Box TestCase

ol [EH
.XQ’ &= WAL %\{’ ®
TestSteps
i =% -4 @ [# ¥

B8 HTTP Flight Hazards JSON Reguest
. GetFlightHazards Request

TestCase Description

This test case runs black box flight Hazard Requests targetting multiple
hazard of interest. In concrete Turbulence, Icing Severity/Probability/SLD,
Ceiling, Visibility, Flight Category and Convection.

Properties Setup 5cript  TearDown Script
Og ™ X

Test started at 2009-09-13 05:37:23.807
@ Step 1 [HTTP Flight Hazards JSON Request] OK: took 6465 ms
@ Step 2 [GetFlightHazards Request] OK: took 7378 ms
TestCase finished with status [FINISHED], time taken = 13843

TestCase Log

Figure 7.25 Black Box Test Case

3. Double click on the “Step 1” and “Step 2" links at the bottom of the window to check the
Request Message and Response message for each test.
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FE E ‘Message Viewer

Message Viewer

MessageExchange Results MessageExchange Results
See the request/response message below See the request/response message below
fRequest Message rResponse Message rPropenies fRequest Message rResponse Message rPropenies |
2 [POST http://weather.aero/nnew/fy09 /fht/flightHazardsServi| 2 “‘?;:g:g‘;z?“f"'*’l’j:"““11" contenthength="6827"></{
= | Accept-Encoding: gzip,deflate = "locatica” @ “http://weather.aerc/nnew/fy09/fh
= [Content-Type: applicationx-www-form-urlencoded = "metadata” :
3 |User-Agent: Jakarta Commons-HttpClient/3.1 8 "data” : aull, )
Host: weather.aero “units® : “"wra:fdoracar.acar.edordniterncne |
B “field ref" : "Turbulence EIGMET ATEMET",
Content-Length: 2633 Sigt i trooplt, - -
"type” : "COVERAGE",
data:{ "data_ref" : "ararfdeocrncar.ucar.edurDataset:
“flightPlan™:{ “thresholds” @ [ {
"aircraftType"-"turboprop” pes” 1 0,
5 . "label” : "go",
“flightType":"vfr", "eolor" : “"transpareat”,
“departureDate™ 1252515600000, ‘maskvalue® : 0, B
“cruiseAltitude™ 25000, 5 ?"E”’al 20 xoes 083
"crmseSpeeE‘:I 1300, Cpost r o1,
ascentRate™ 1500, "label"
“descentRate™ 1500, “eolor”
“ascentSpeed”:250, "’?azk”ﬂ?? . "5153 ‘% s 057"
"descentSpeed”:250, ; ?’ srwass s o8 =0
“route”:{ Tepost o2,
“length*:1019.50513159, lapel” ;o wo GO,
“name":“Untitled route”, ";Zizialgeffsg” .
Idurauqn :?.49064?840?8, interval® : " % > 0.88w
‘waypoints":[ 31
{ 3
. e ; oL
.nam:‘-_..- (1351 Baltllr:nore\,fWashmgton ) UE "location® : "http://weather.aero/nnew/Ey09/Eh
‘type":"User defined”, imetadata® : [
“time"1.2525156e+12, "data" : null,
“lat™:39.175361, "unitst @ vurn:fdeirncar.ucar.edusunits:perce
“lon":-76.668333, :f-;fld—r;fj;g; "CIEY,
"alt":146 ar st
"type" : "COVERRGE",
1 "data ref" : "urn:fdcincar.ucar.edu:Dataset:
{ "thresholds" : [ {
“name":*38.68795269642955,-78.0071207173 post s 0
"t\rpe":"lntermediate", " czlzr " iga;\sparent "
“time": 1252516560000, vmaskvaluer : 0,
“lat":38.6879526964, vinterwal® : v X <= 0.7"
“lon":-78.0071207174, e L =
"alt":25000 —
[ DE|
Header | Value |
Date Sun, 13 Sep 2009 11:37:30... |~|
#status# HTTP/1.1 200 OK i
| Headers (4)| Attachments (0)

7.4 Verification Derived Data with ToolsUI

1. Launch ToolsUI from
http://www.unidata.ucar.edu/software/netcdf-java/v4.0/webstart/netCDFtools.jnlp
2. Select the “NCDump” tab.

3. Inthe “command” input box type the path of the previous downloaded corridor thresholded file
and press Enter.

Reminder: This file should be located in the /tmp directory if it was not changed.
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http://www.unidata.ucar.edu/software/netcdf-java/v4.0/webstart/netCDFtools.jnlp�

NetCDF (4.0) Tools
System Modes Debug Help
| Viewer NCDump losp CoordSys FeatureTypes  THREDDS Fmrc  GeoTiff  Units NcML  URLdump !

command: | [tmp/CIPSEV_ec4475dd-ee93-4efe-950e-07f3b0ad6d93.nc L] = ﬁ @
netcdf /tmp/CIPSEV_ec4475dd-ee%3-4efe-950e-07f3b0a46d93.nc { .
dimensions:
z dim = 13;
y_dim = 25;
x_dim = 93;
variables:
int CIPSEV MSK(z dim=13, y dim=25, x dim=93);
:long_name = "Thresholded CIPSEV";
:standard name = "CIPSEV_MSK";
:threshold0 = "GO:transparent:0:MAX VALUE=<=2.99";
:thresholdl = "REVIEW:996699:1:MIN VALUE=>2.99:MAX VALUE=<=3.99";

tthreshold2 "NO GO:330033:2:MIN_VALUE=>3.99";
double time(x dim=93);

:_Fillvalue = NaN; // double

:long name = "time";

:standard name = "time";

itunits = "ms";
float longitude(y dim=25, x dim=93);

:long name = "longitude";

:standard name = "longitude";

runits = "degrees";

:_Fillvalue = NaNf; // float
float latitude(y dim=25, x dim=93);

:long name = "latitude";

:standard name = "latitude";

tunits = "degrees";

: Fillvalue = NaNf; // float L
float altitude(z_dim=13, x dim=93);

:long name = "altitude";

:standard name = "altitude";

:units = "km";

: Fillvalue = NaWNf; // float
float CIPSEV(z dim=13, y dim=25, x dim=93);

:standard name = "CIPSEV";

:units = "index";

: FillvValue = NaNf; // float

:long name = "CIP Severity ";

:FileFormat = "Netcdf4"; 1
:Conventions = "CF-1.4"; v

Figure 7.26 ToolsUI Verification

The thresholded corridor dataset contains the original corridor data (CIPSEV) and the thresholded
data (CIPSEV_MSK) . For this dataset the dimensions are 93 sample points along the flight
trajectory on the X dimension, 25 on the Y dimension of the corridor (width) and 13 on the Z
dimension of the corridor (height)

4. Add “-v CIPSEV” to the command after the dataset filename and press Enter to dump the
CIPSEV variable containing the original corridor data.
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NetCDF (4.0) Tools

Debug Help
NCDump

System Modes

Units  NcML  URLdump |

FeatureTypes  THREDDS  Fmrc  GeoTiff

CoordSys

losp

Viewer

Figure 7.27 Original Data

command: /tmp/CIPSEV_ec4475dd-ee93-4efe-950e-07f3b0a46d93.nc

press Enter to dump

5. Add “-v CIPSEV MSK?” to the command after the dataset filename and
CIPSEV MSK variable containin

g the thresholded corridor data.
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NetCDF (4.0) Tools

Debug Help

System  Modes

URLdump |

Units NcML

Fmrc  GeoTiff

FeatureTypes  THREDDS

NCDump  losp  CoordSys

Viewer

= 08 e

-

EV_ec4475dd-ee93-4efe-950e-07f3b0a46d93.nc

command: [tmp/CIPS

CIPSEV_MSK

{

-
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Figure 7.28 Thresholded Data
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8. Ontology Alignment Tool

This section demonstrates the Ontology Alignment Tool.
8.1 Test Environment and Setup

8.1.1 Ontology Alignment Ul

The Ontology Alignment Ul can be downloaded from wxforge using SVN. The command to download
the tool is:

svn checkout
http://wxforge.wx.ll_.mit.edu/svn/ontologies/alignment tools/trunk
alignment_tools

The remainder of this section will describe the installation as explained in the Ontology Alignment UI’s
installation.txt file.

Once the dependencies have been installed and the source downloaded, the Ul can be installed. The
“install”” shell script in the UI’s home directory uses maven to install dependencies in the local repository
and compile the source. If not installed, type the following command from the $Ul_HOME directory (the
directory to which the tool was downloaded):

./install
Then, to run the UI, type the following command also from the $Ul_HOME directory:
-/ontology gui

The installation can be tested with the NNEW weather ontology and the Climate and Forecast (CF)
ontology by loading these two ontologies—found in the $UI_HOME/src/main/resources directory—as
described in section 7.1.2.

8.2 Loading Ontology

To begin using the Ul, first load a source and target ontology. Begin by clicking on the "Ontologies"
menu item in the upper left-hand corner of the Ul. Select "Load Ontology..." and navigate to either the
sample ontologies in the $UI_HOME/src/main/resources directory, the ontologies downloaded from
wxforge, or any other valid .owl file. Select the .owl file that you would like to load and click the "Open"
button. Then, back on the main Ul window, click the "Open As Source™ button. Repeat the same process,
this time selecting another ontology and clicking "Open as Target." (Note: You can open the same
ontology as both the source and the target if desired.)
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Figure 8.1 Ontology Alignment Ul: Load ontology

At this point, two ontologies will be loaded side-by-side into the panes, the source on the left and the
target on the right. You can expand the hierarchies in the tree to see more about the tuples each class has;
the child node in the hierarchy shows the subclass restriction on the class.
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Figure 8.2 Ontology Alignment Ul - Expand tuple hierarchies

From here, you can either use a semi-automatic alignment algorithm to detect matches between the
ontologies or align them manually, which will be described in the following sections.

8.3 Manual Alignment of Ontologies

First click the “Edit Mapping” button to enter editing mode. (Note: In this mode, you will not longer be
able to expand or contract the hierarchies in the tree.) To create a match, click and release on a term in
either the source or the target ontology and click and release on its match in the other ontology. This will
draw a line between the two. To change the weight—the measure of semantic relatedness between the
two terms—right click on the line and selected “Change weight...” Enter a new weight between 1.0 and
0.0 in the dialogue box that appears. The line will then change color to reflect the updated weight.
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Figure 8.3 Ontology Alignment Ul - Create matches and edit weights

Lines can be deleted by right-clicking on the line and selecting “Remove Line.”

After you have finished creating matches, you can save the alignment by clicking the “Save As” button
under the “Mappings” section of the Ul. Choose a name for the alignment file and click “Save.”

8.4 Semi-Automated Alignment of Ontologies

To run an algorithm on the two ontologies for semi-automatic alignment, navigate to the "Algorithms"
menu. Select the algorithm from the menu that you would like to use. You can edit the configuration of
the algorithm by clicking the “Configure” button. When you have finished the configuration, click
IlRun'll
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Falcon Add

Configure

L]

Figure 8.4 Ontology Alignment Ul - Select alignment algorithm

M ConioueAloinm. . K3
bestMatchOnly Ifalse |
debug false |
upperThreshold |.5 |
lowerThreshold [.25 |
useWordNet Ifalse |
compositeMatching |fa|se |
contextWeight .1 |
Alignment file path |cm.rdf |

| OK || Cancel

Figure 8.5 Ontology Alignment Ul - Configure algorithm

After the algorithm finishes running, the results from the alignment algorithm will appear on the screen as
matches—Iines of varied weight between semantically similar concepts. These matches can be edited as
described above using the manual edit mode. These alignments will be automatically saved to the
filename you ascribe them the “Alignment file path” box in the configuration screen and will show up in
the “Mappings” box on the main screen of the Ul.
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Figure 8.6 Ontology Alignment Ul - Run alignment algorithm

8.5 Loading an Existing Alignment

Pre-existing or previously saved alignments can be loaded into the Ul for viewing or editing. First, load
the two ontologies to which the alignment pertains. Then, under the “Ontologies” menu, click “Load
Mapping...” Navigate to the alignment file between the two ontologies, select it, and click “Open.”
Then, click on the “Open” button under the “Mappings” section of the main Ul screen. The matches will
appear as lines between the two ontologies.
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