

             12 December 2008

1


             12 December 2008

TO9 IV&V Report


DRAFT
AWIPS II 
Independent Validation & Verification Report 

for 

Task Order 9

National Weather Service
Office of Science and technology

Systems Engineering Center
December 12, 2008

Revision History

	Rev. No.
	Date
	By
	Description of Changes

	1.0
	12/12/08
	Jim Calkins
	Initial Draft Version

	
	
	
	

	
	
	
	






















































41
General Information


41.1
Purpose:


41.2
Executive Level Overview


52
Test Results


52.1
Raytheon test cases


72.2
Raytheon test cases


92.3
NWS Test Cases


122.4
Performance Testing


122.4.1
RCP Application Test System (RATS)


122.4.2
Other Performance Testing


133
Delivery Content Assessment


133.1
Menu Mapping


133.2
Infrastructure Assessment


Appendix A…………………………………………………………………………………………………………..15

Appendix B…………………………………………………………………………………………………………..17



1 General Information

1.1 Purpose: 
This document describes the results of the Advanced Weather Information Processing System replacement (AWIPS II) Task Order 9 (TO9) Independent Verification & Validation (IV&V) Test Plan as well as the results of additional TO9 IV&V activities.
The results detailed in this document include evaluations of the execution and evaluation of Raytheon and National Weather Service (NWS) test procedures, the expected content delivered in TO9, and the performance of AWIPS II from a Graphical User Interface (GUI) perspective.
1.2 Executive Level Overview

Raytheon reported that 56 TTRs were fixed in the TO9 release.  Of those 56 TTRs, the IV&V Team found that  33 were fixed, 16 failed, and 1 was invalid. [6 results pending]
The IV&V Team noted 32 Raytheon Delivery Test categories.  Of those 32 categories, 6 passed unconditionally, 20 passed with new TTRs being written for minor issues, 0 failed, and 6 were untested due to time constraints.
The NWS identified 57 additional test procedures to more fully test the TO9 software.  Of those 59 procedures, 8 passed unconditionally, 4 passed with additional TTRs for minor issues, 27 failed, and 1 was untestable.  14 of the test procedures were NAWIPS test cases and failed as expected.  [3 results pending]
RATS metrics proved unreliable in TO9 and will be reassessed in TO10.
121 GUI performance tests were run, with 60 showing improvement from AWIPS I to AWIPS II, 60 showing a degredation, and 1 showing neither improvement nor degredation.  The 60 that showed degredation were larger in magnitude, resulting in an overall average degredation of 1.35 seconds per test.  Products deemed critical to severe weather operations by WFO Boulder showed a degredation approximately twice as large.
The IV&V Team mapped the D2D, GFE, and AvnFPS menu items in AWIPS I and compared the results to the TO9 content.  D2D had 49% of the menu items (20% partial or full functionality), GFE had 69% of the menu items (65% partial or full functionality), and AvnFPS had 57% of the menu items (43% partial or full functionality).
Due to the large number of functions that cannot be accessed directly from the GFE menu, additional metrics were developed in order to more accurately reflect the true level of GFE functionality delivered in TO9.  These metrics showed that the true functionality delivered in TO9 is considerably less than what the GFE Menu Map numbers indicate.  GSD ran an exhaustive set of test procedures, designed to fully test the contents of TO9.  They found that 28% of those test steps ran correctly.  In addition, the IV&V Team found that 35% of the “infrastructure” items were present and 14% of those items were partially or fully functional.
16% of the WarnGen templates were delivered and partially/fully functional.  Of the 35 WarnGen template customizations identified, 40% of them were partially/fully functional.

Details of each of these test metrics may be found in the following sections of this report.
2 Test Results

The team performed the following NWS defined tests in addition to selected planned tests performed at the Raytheon Omaha test facility. This intention of this was to verify tests carried out by Raytheon.
2.1 Raytheon test cases

Raytheon reported that 56 TTRs were fixed in TO9.  The results of the IV&V retest of those TTRs are in Table 2-1.
	TTR
	Testing Org
	Pass/Fail

	2
	MDL, SEC
	PASS

	3
	MDL, SEC
	PASS

	4
	MDL, SEC
	PASS

	7
	MDL, SEC
	PASS

	8
	MDL, SEC
	PASS

	10
	MDL, SEC
	PASS

	15
	GSD
	PASS

	16
	GSD, MDL
	PASS

	20
	GSD, MDL
	PASS

	22
	GSD, MDL
	FAIL

	23
	SEC
	PASS

	27
	MDL
	FAIL

	28
	MDL, SEC
	PASS

	30
	MDL
	PASS

	33
	SEC
	PASS

	34
	MDL
	PASS

	36
	MDL
	FAIL

	37
	MDL
	INVALID TTR

	39
	MDL
	PASS

	43
	MDL
	PASS

	44
	MDL
	FAIL

	45
	MDL
	FAIL

	46
	OPS
	<TBD>

	47
	MDL, SEC
	PASS

	48
	MDL, SEC
	PASS

	52
	GSD, MDL
	PASS

	59
	MDL
	FAIL

	61
	MDL
	FAIL

	63
	MDL
	FAIL

	68
	MDL, SEC
	PASS

	69
	MDL, SEC
	PASS

	86
	MDL
	PASS

	96
	MDL, SEC
	PASS

	100
	MDL
	PASS

	101
	GSD
	PASS

	102
	MDL
	FAIL

	105
	MDL
	FAIL

	106
	MDL
	PASS

	107
	MDL
	FAIL

	108
	MDL
	PASS

	109
	MDL
	FAIL



	110
	MDL
	FAIL

	113
	SEC
	FAIL

	114
	OPS
	<TBD>

	116
	MDL
	FAIL

	117
	MDL, SEC
	PASS

	136
	MDL
	PASS

	139
	MDL
	PASS

	153
	MDL
	PASS

	156
	OPS
	<TBD>

	158
	OPS
	<TBD>

	160
	OPS
	<TBD>

	161
	OPS
	<TBD>

	170
	MDL
	PASS

	175
	GSD, MDL
	PASS

	202
	MDL, SEC
	FAIL


Table 2-1.  TO9 Fixed TTR Re-test Results.

2.2 Raytheon test cases

The Raytheon test cases for TO9 are mainly focused around TO9 capabilities.  This list is from the AWIPS-II Task Order 9 (TO9) Delivery Test Report.  The results of these test cases – and any newly created TTRs – can be found in Table 2-2.
	Test Name
	TO9 DVD Filename(s)
	Test location (s)
(GSD, MDL, NCEP, OHD, SEC)
	Results
	TTRs

	TO9 Fixed TTRs
(IV&V Test Case TO9_8011)
	N/A
	GSD, MDL, SEC
	See Table 2-1
	 N/A

	AvnFPS Cig/Vis Distribution (DT)
	AvnFPS_CeilingVisDist_AWIPS_II.pdf
	MDL
	PASS
	<TBD>

	AvnFPS Cig/Vis Trend (DT)
	AvnFPS_CeilingVisTrend_AWIPS_II.pdf
	MDL
	PASS
	<TBD>

	AvnFPS initial Configuration (DT)
	AvnFPS_InitialConfig_AWIPS_II.pdf
	MDL
	PASS
	<TBD>

	AvnFPS METAR and MOS Decoders (DT)
	AvnFPS_METAR_and_MOS_Decoders_AWIPS_II.pdf
	MDL
	PASS
	<TBD>

	AvnFPS METAR’s (DT)
	AvnFPS_METARs_AWIPS_II.pdf
	MDL
	PASS
	<TBD>

	AvnFPS TAF (DT)
	AvnFPS_TAF_AWIPS_II.pdf
	MDL
	PASS
	<TBD>

	AvnFPS View Current TAF (DT)
	AvnFPS_ViewCurrentTAF_AWIPS_II.pdf
	MDL
	PASS
	<TBD>

	AvnFPS Weather Plot (DT)
	AvnFPS_WeatherPlot_AWIPS_II.pdf
	MDL
	PASS
	

	AvnFPS Wind Rose (DT)
	AvnFPS_WindRose_AWIPS_II.pdf

	MDL
	PASS
	

	Basic GFE Menus (DT)
	Basic GFE Menus _ac001__TO9_DT_with_Req.pdf
	GSD, MDL
	MDL – PASS
	<TBD>

	Basic GFE Toolbar (DT)
	Basic GFE Toolbar _ac002__TO9_DT_with_Req.pdf
	GSD, MDL 
	MDL – PASS
	<TBD>

	Basic GHG Monitor (DT)
	Basic_GHG_Monitor__gh001-gh009__TO9_DT_with_Req.pdf
	GSD, MDL 
	MDL – PASS
	<TBD>

	GFE Derived Parameters – Gridded (DT)
	Derived_Parameters-Gridded_with_Req.pdf
	GSD, MDL 
	MDL – PASS
	

	GFE Aids (DT)
	Aids_ai_1-25_PDT_AWIPS_II.pdf
	GSD, MDL
	MDL – PASS
	<TBD>

	GFE Edit Areas (PDT)
	Edit_Area_ea_1-47_PDT_AWIPS_II.pdf
	GSD, MDL 
	MDL – PASS
	<TBD>

	GFE Edit Preferences (PDT)
	Edit_Pref_ep_1-9_PDT_AWIPS_II.pdf
	GSD, MDL 
	MDL – PASS
	<TBD>

	GFE Frame Behavior (DT)
	Frame_fn_1-4_PDT_AWIPS_II.pdf
	GSD, MDL
	MDL – PASS
	

	GFE Interpolation (PDT)
	Interpolation_ip_1-5_PDT_AWIPS_II.pdf
	GSD, MDL 
	
	

	GFE Layout (DT)
	Layout_la_1-6_PDT_AWIPS_II.pdf
	GSD, MDL
	
	

	GFE Populate (DT)
	Pop_po_1-8_PDT_AWIPS_II.pdf
	GSD, MDL
	
	

	GFE Publish (DT)
	Publish_pu_1-3_PDT_AWIPS_II.pdf
	GSD, MDL
	
	

	GFE SE (PDT)
	SE_Contour_sc_1-11_PDT_AWIPS_II.pdf
SE_Edit_Area_st_1-6_PDT_AWIPS_II.pdf
Spatial_Editor_se_1-31_PDT_AWIPS_II.pdf
	GSD, MDL 
	MDL – PASS
	<TBD>

	GFE Smart Tools (PDT)
	Smart_Tools_sm_1-24_PDT_AWIPS_II.pdf
	GSD, MDL 
	MDL - PASS
	<TBD>

	GFE Grid Manager (DT)
	Grid_Manager__ac003__TO9_DT_with_Req.pdf
Grid_Manager_gm_1-24_PDT_AWIPS_II.pdf
	GSD, MDL 
	MDL – PASS
	<TBD>

	GFE Smart Tools and Procedures (DT)
	Smart Tools_Procedures_ac009__TO9_DT_with_Req.pdf
	GSD, MDL 
	
	

	GFE SOA Plug-Ins (DT)
	SOA_Plug_Ins_2.0_with_Req.pdf
	GSD, MDL 
	MDL – PASS
	<TBD>

	GFE Spatial Editor Color Bar Popups and Status Bar (DT)
	Spatial_Editor_Color_Bar_Popups_Status_Bar__ac005__TO9_DT_with_Req.pdf
	GSD, MDL 
	MDL – PASS
	<TBD>

	GFE Spatial Editor Legends (DT)
	Spatial Editor Legends _ac004__TO9_DT_with_Req.pdf
	GSD, MDL 
	MDL – PASS, factoring in existing DRs
	

	GFE Text Products (DT)
	Text Products_ac010__TO9_DT_with_Req.pdf
	GSD, MDL 
	MDL – PASS
	

	Performance (DT)
	Performance_2.0.pdf
	GSD, MDL
	
	

	WarnGen (DT)
	WarnGen_2.0_with_Req.pdf
	MDL 
	MDL – PASS
	<TBD>

	WFO Generated Products (DT)
	WFO_Generated_Products_TO9_DT_with Req.pdf
	MDL 
	MDL – PASS
	<TBD>


Table 2-2 Raytheon Test Cases

2.3 NWS Test Cases
The NWS has developed additional test procedures designed to more completely test the functionality delivered in each TO release.  The results of that testing – and any newly created TTRs – are listed in Table 2-3.

	Test
	Test Name
	Test Location(s)
	Results
	TTRs

	TO9_0001
	AC - GFESuite Acceptance
	GSD
	FAIL*
	<TBD>

	TO9_0002
	AI - Aids (Topography/Maps/Samples)
	GSD
	FAIL*
	<TBD>

	TO9_0003
	CG - GFE Configuration
	GSD
	FAIL*
	<TBD>

	TO9_0004
	CS - ifpServer Configuration
	GSD
	FAIL*
	<TBD>

	TO9_0005
	EA - Edit Areas
	GSD
	FAIL*
	<TBD>

	TO9_0006
	EP - Edit Preferences
	GSD
	FAIL*
	<TBD>

	TO9_0007
	FN - Frame Behavior
	GSD
	FAIL*
	<TBD>

	TO9_0008
	GM - Grid Manager / Time Editing
	GSD
	FAIL*
	<TBD>

	TO9_0009
	IN - Initialization
	GSD
	FAIL*
	<TBD>

	TO9_0010
	IP - Interpolation
	GSD
	FAIL*
	<TBD>

	TO9_0011
	PO - Populate
	GSD
	FAIL*
	<TBD>

	TO9_0012
	SE - Spatial Editor Legends/Popups
	GSD
	FAIL*
	<TBD>

	TO9_0013
	SC - Spatial Editor - Contour/Pencil Tools
	GSD
	FAIL*
	<TBD>

	TO9_0014
	ST - Spatial Editor - Edit Area Based Tools
	GSD
	FAIL*
	<TBD>

	TO9_0015
	SM - Smart Tools
	GSD
	FAIL*
	<TBD>

	TO9_0016
	TE - Temporal Editor
	GSD
	FAIL*
	<TBD>

	TO9_0017
	Functional Tests
	GSD
	FAIL
	379, 381, 382, 392, 393, 395, 396, 416

	TO9_0018
	Data Integrity
	GSD
	FAIL
	376, 380, 383, 384, 391, 394

	TO9_0019
	Derived Parameters
	GSD
	FAIL
	380

	TO9_0020
	BUFR & Redbooks
	GSD
	FAIL
	<TBD>

	TO9_0021
	
	GSD
	PASS
	

	TO9_0022
	
	GSD
	FAIL
	421 – 427

	TO9_0023
	
	GSD
	PASS
	

	TO9_0024
	
	GSD
	PASS
	

	TO9_0025
	
	GSD
	PASS
	

	TO9_2001
	Time of Arrival/Lead Time Test
	MDL
	FAIL
	193, 194

	TO9_2002
	Plot Model Regression Testing
	MDL
	PASS
	36, 207, 211

	TO9_2003
	Time of Arrival/Lead Time Product Button map
	MDL
	Completed**
	

	TO9_2004
	AVNFPS Button map
	MDL
	Completed**
	

	TO9_4201
	Global Grid Ingest, Decode and Display Test
	NCEP
	PASS
	<TBD>

	TO9_4202
	NDFD Ingest, Decode and Display Tests
	NCEP
	PASS
	<TBD>

	TO9_4203
	Ingest, Decode and Display Grids with Bitmaps/Missing Data
	NCEP
	FAIL***
	<TBD>

	TO9_4301
	METAR Decode and Display Test Cases
	NCEP
	PASS
	

	TO9_4302
	TAF Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4303
	PIREP Decode and Display Test Cases
	NCEP
	PASS
	

	TO9_4304
	AIREP Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4305
	BINLIGHTLING Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4306
	BUFRUA Decode and Display Test Cases
	NCEP
	PASS
	

	TO9_4307
	GRIB Decode and Display Test Cases
	NCEP
	PASS
	

	TO9_4308
	MODELSOUNDING Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4309
	PROFILER Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4310
	RADAR Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4311
	RECCO Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4312
	REDBOOK Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4313
	SATELLITE Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4314
	SFCOBS Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4315
	SHEF Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4316
	WARNING Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_4317
	CCFP Decode and Display Test Cases
	NCEP
	FAIL***
	<TBD>

	TO9_5101
	SHEF Decoder Parse and Post to the IHFS Database
	OHD
	FAIL
	<TBD>

	TO9_5201
	Hydrologic Time Series Viewer
	OHD
	FAIL
	<TBD>

	TO9_8001
	Text, Satellite, GRIB, & Radar Throughput & Latency Test Case
	SEC
	PASS?
	

	TO9_8002
	Text Latency with Large Binary Volume Performance Test Case
	SEC
	PASS?
	

	TO9_8003
	Data Ingest & Storage Performance Test Case
	SEC
	UNTESTABLE
	

	TO9_8004
	CAVE Feature Test Cases
	SEC
	Skew-T test FAILED; others PASS
	

	TO9_8005
	Product Storage Stress & Performance Test Case
	SEC
	PASS?
	

	TO9_8006
	CAVE & Graphics Card Memory Stress Test Case
	SEC
	PASS
	451

	TO9_9001
	Active warnings during life cycle
	OPS
	FAIL
	

	TO8_9002
	Proper WarnGen format
	OPS
	FAIL
	

	
	
	


Table 2-3 NWS Test Cases
Table 2-3 NOTES

* GSD performed more robust versions of the existing TO9_0xxx series procedures.
** These Menu Mapping exercises were erroneously listed as test cases in the TO9 IV&V Test Plan.  They are mentioned here only for consistency.

*** The NCEP test cases that failed were only failures due to missing NAWIPS functionality.  With respect to AWIPS I, all NCEP tests passed.

3 Performance Testing
4 RCP Application Test System (RATS)
5 Results of the RATS tests were compared to baseline results from OB8.3 and TO9 to ensure there was no significant performance degradation.
Although the RATS results showed a significant performance problem in TO9, it was determined the data were skewed due to two major issues:
1) There was a contouring bug (TTR 337) which caused a degredation in the WPR number of “3x to 4x” in TO9.  This bug has been fixed in TO10.
2) RATS itself impacts the performance of CAVE to a certain degree.  A correction factor was included in the numbers in the WPR Report; however, there is still some question about the validity of such a correction.

Raytheon and the NWS have agreed to repeat this assessment in TO10 when issue #1 has been resolved.  At that point, a better estimate of the RATS impact to performance can be determined. 
6 Other Performance Testing
7 Data Ingest Performance Testing
8 Due to the impending change from mule ESB to camel ESB, the IV&V Team determined that Data Ingest Performance metrics would not be of value in TO9.
9 User Interface Testing
GSD compiled Performance Metrics for D2D menu items using the OB8.1 software.  These metrics, gathered by using a stopwatch, were performed by repeating the tests using two sets of live data.  The response time for each of the D2D menu items was logged in an Excel spreadsheet.  Averages were calculated to smooth out spikes and valleys in system performance.
In addition to testing the GUI responsiveness, the tests will also implicitly capture performance metrics on underlying calculation algorithms within the GUI-based software.  No attempt was made to separate those metrics.
10 These tests were repeated using the TO9 software, albeit with a limited set of ingest data (required for system stability purposes).  A successful test was defined as:

1) The overall average response time of the GUI is not worse than OB8.1
2) There is no “significant” degradation for any of the individual menu items as compared to OB8.1.

Data for 240 operations were collected using OB8.1 two sets of live data.  The metrics were compared to results gathered from TO9.  The operations missing in TO9 due to missing functionality did not contribute to the final metrics, leaving 121 comparisons.  Of those 121, 60 showed improvement, 60 showed a degredation, and 1 remained the same.  However the degredations were larger in magnitude than the improvements, leading to an overall degredation from OB8.1 to TO9.  The worst degredation for a product was 21.9 seconds.
The assessment also identified “highly used” products during severe weather by a Boulder WFO forecaster (“Yellow” items) and the top 25 products used during a severe weather event, also at Boulder WFO (“Orange” items).  The metrics for these critical products were approximately twice as poor as the overall GUI performance metrics.
Table 2-4 details the results of the GUI performance testing.
	OB8.1 Time Metric
	TO9 Time Metric
	TO9 Degradation
	Yellow Degradation
	Orange Degradation

	2.16s
	3.51s
	1.35s
	3.91s
	3.34s


Table 2-4 GUI Performance Metrics
10.1.1.1 Data Dissemination Testing

Due to the impending change from mule ESB to camel ESB, the IV&V Team determined that Data Dissemination Performance metrics would not be of value in TO9.

11 Delivery Content Assessment

The IV&V Team assessed the content of each TO release by quantifying the presence of menu items for each application.  Each of those menu items was then assigned a percentage functionality value, representing the completeness of the functionality.  Menu Mapping does NOT factor in the criticality of the menu items.  For example, a menu item that changes the color of a contour is given the same weight as a menu item that saves grids to the official database.

In some cases, most notably the Graphical Forecast Editor (GFE), menu mapping alone is not a reliable indicator of the amount of software delivered in each TO release.  Additional “infrastructure” metrics address that discrepancy by measuring the level of functionality of the “under the hood” software.

In short, an application with 100% of the menu items working MAY indicate that the application is complete in AWIPS II, but it does not necessarily guarantee that.

According to the Raytheon’s Product Improvement Plan, we should expect 90% of D2D, 90% of GFE, and nearly all of AvnFPS to be delivered in TO9.
11.1 Menu Mapping

Menu mapping for D2D, GFE, and AvnFPS are listed in Table 3-1.  
	Application/Function Evaluated
	Total Items in OB8.3
	Menu  Items/ Functions Present in TO9
	Menu  Items/ Functions Partially or Completely Working in TO9

	D2D – Application 
	4752
	49%
	20%

	GFE – Menu Mapping
	1002
	69%
	65%

	AvnFPS – Application
	1486
	57%
	43%


Table 3-1 Menu Mapping Metrics
11.2 Infrastructure Assessment

The IV&V Team and the NCLADT assessed the non-menu item contents of TO9 by comparing them to what is present in AWIPS I (OB8.3).  The results are found in Table 3-2.
	Application/Function Evaluated
	Total Items in OB8.3
	Menu  Items/ Functions Present in TO9
	Menu  Items/ Functions Partially or Completely Working in TO9

	WarnGen Templates
	19
	16%
	16%

	Template Customization Tests
	35
	71%
	40%

	Derived Parameters
	147
	10% 
	10% 

	GFE – Test Cases
	521
	28%
	28%

	Baseline SmartTools, SmartInits, and Procedures 
	82
	24%
	24%

	GFE Tool Infrastructure
	258
	38%
	11%


Table 3-2 Infrastructure Assessment
Appendix A – Acronyms and Abbreviations
The following list of acronyms and abbreviations are used in this document:

	Acronym
	Definition

	ADE
	AWIPS Development Environment

	AWIPS
	Advanced Weather Interactive Processing System

	CAPE
	Convective Available Potential Energy 

	CAVE
	Common AWIPS Visualization Environment

	CCB
	Configuration Control Board

	CIN
	Convective Inhibition 

	CM
	Configuration Management

	CTR
	Continuous Technology Refresh

	DR
	Discrepancy Reports

	EDEX
	Enterprise Data Exchange

	FTD
	Functional Test Driver

	FTP
	File Transfer Protocol

	GRIB
	GRIdded Binary

	GSD
	Global Systems Division

	GUI
	Graphical User Interface

	I&T
	Integration and Test

	IV&V
	Independent Verification and Validation

	MDL
	Meteorological Development Laboratory

	METAR
	Meteorological Aviation Routine Weather Report

	N-AWIPS
	National Centers AWIPS

	NCEP
	National Centers for Environmental Prediction

	NSHARP
	National Centers Sounding Hodograph Analysis Research Program

	NWS
	National Weather Service

	OHD
	Office of Hydrologic Development

	OPS
	Office of Operational Systems/AWIPS Support Branch W/OPS21

	OST
	Office of Science and Technology

	RTM
	Requirements Traceability Matrix

	SEC
	Systems Engineering Center 

	SHEF
	Standard Hydro meteorological Exchange Format

	STD
	Software Test-Case Document

	STP
	Software Test Plan

	TO
	Task Order

	TP
	Test Procedure

	V&V
	Verification and Validation

	WFO
	Weather Forecast Office
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