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1 General Information

1.1 Purpose: 

This document describes the test objects, the test objectives, the test strategy, the test types, the test resources, and the tools and automation of the test process for project AWIPS Evolution.

1.2 Scope

This document establishes the Software Test Plan (STP) for Task Order 8 (TO-8) deliverable of the AWIPS Development Environment (ADE) for the Advanced Weather Information Processing System (AWIPS).

1.3 System Overview

The Verification and Validation (V&V) is considered to be a life cycle process based on the principle that detecting problems early in the project will cost less than if they are detected later.  Early detection allows more time for correction and allows more degrees of freedom for corrective actions.  

For TO-8, the AWIPS ADE extends the ADE capabilities delivered under TO-6 AWIPS Continuous Technology Refresh (CTR) Re-Architecture initiative.  The capabilities of ADE 1.0 provide the services support required for end-user applications. 

This document describes the IV&V methodologies that are used to verify the above capabilities. It shall be used to assess that the coding is of sufficient quality, contains sufficient internal documentation, responds correctly to commands provided by the user, carries out the mathematical calculations to the required accuracy, and meets the performance requirements when applicable.

2 Reference Documents

· AWIPS Software Product Improvement Plan

· Task-order 8 proposal by Raytheon

· Internal Software Test Plan by Raytheon

3 Acronyms and Abbreviations

The following list of the 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

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

OST
Office of Science and Technology

RTM
Requirements Traceability Matrix

SEC
System Engineering Center 

STD
Software Test-Case Document

STP
Software Test Plan

TO
Task Order

TP
Test Procedure

V&V
Verification and Validation

WFO
Weather Forecast Office

4 Test Objects 

The team will perform the following NWS defined tests in addition to selected planned tests performed at the Raythoen Omaha test facility. This is intended for verifying tests carried out by Raytheon.

4.1 Raytheon test cases

The Raytheon test cases for TO-8 are mainly focused around TO-8 capabilities.  The test cases are divided into subsystem (EDEX and CAVE) or nonfunctional (CM/Build/Deploy Pattern, ADE, Common, and General/Non-Functional) categories as outlined in the Requirements Traceability Matrix (RTM).

Test Name
Test location (s)

TBD
GSD, MDL, NCEP,OHD, SEC




Table 4‑1 Raytheon Test Cases

4.2 NWS Test Cases

Test
Test Location(s)

TO8_0001
GSD

TO8_0002
GSD

TO8_0003
GSD

TO8_0004
GSD

TO8_0005
GSD

TO8_0006
GSD

TO8_0007
GSD

TO8_0008
GSD

TO8_0009
GSD

TO8_2001
MDL

TO8_2002
MDL

TO8_4001
NCEP

TO8_4002
NCEP

TO8_4003
NCEP

TO8_4004
NCEP

TO8_4005
NCEP

TO8_8001
SEC

TO8_8002
SEC

TO8_8003
SEC

TO8_8004
SEC

Table 4‑2 NWS Test Cases

4.2.1 GSD Test Cases

Assumptions:  

· Metrics collection will be done on the FSLC system which is very similar to that which is in a forecast office.

· Test data will be collected from sites that had severe weather outbreaks over a 24-hour period.

· Collected result will be used to compare ADE performace metrics on the same hardware/software configurations.

4.2.1.1 TO8_0001

· Test objective: Determine the adequacy of the documentation and training for T08 testing.

· The type of information to be recorded: adequate/inadequate 

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

4.2.1.2 TO8_0002

· Test objective: Determine whether T08 software can be successfully installed with the accompanying documentation/instructions.

· Type of information to be recorded: pass/fail

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

4.2.1.3 TO8_0003

· Test objective: Determine whether Raytheon test procedures and results can be replicated at GSD using both real-time and supplied static data. 

· The type of data to be recorded: pass/fail

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

4.2.1.4 TO8_0004

· Test objective: Ensure the capabilities promised for TO8 are actually in the release.

· The type of data to be recorded: true/false

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

4.2.1.5 TO8_0005

· Test objective: Compare T08 performance with T06 performance for test procedures that  can be run on both builds (this will give us an idea how performance is changing from one build to the next).  This will involve a certain amount of regression testing.

· The type of data to be recorded: action, number of seconds.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

4.2.1.6 TO8_0006

· Test objective: Compare T08 test procedures with same procedures run on an AWIPS build (i.e. side-by-side comparison).  Look at user interface, performance, etc

· The type of data to be recorded: action, number of seconds.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

4.2.1.7 TO8_0007

· Test objective: Once we see exactly what is in the build, conduct additional tests that will utilize the system based on our knowledge of operational use.

· The type of data to be recored: product name, decoder, number of seconds.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

4.2.1.8 TO8_0008

· Test objective: Determine the ease/difficulty that functionality within the current AWIPS can be ported to the T08 system (e.g. color tables, procedures, etc.).

· The type of data to be recored: function/application, ease or difficulty

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

4.2.1.9 TO8_0009

· Test objective: Incorporate Raytheon's OB8.1 SIT Test Cases into GSD's test cases.

· The type of data to be recored: function/application, pass/fail, product, scale.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

4.2.2 MDL Test Cases

4.2.2.1 TO8_2001

· Test objective: Verify AVNFPS funcationalities. Add additional test procedures to the Rahtyeon procedures as needed.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

· Qualification method: Compare output values for consistency.  Compare performance.

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step

4.2.2.2 TO8_2002

· Test objective: Coordinate with GSD to determine how best to complement GSD’s testing of the core AWIPS software.  MDL may, for example, perform detailed comparisons of radar and satellite data displays between AWIPS I and AWIPS II platforms, to verify that the decoding and mapping is consistent.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

· Qualification method: Compare output values for consistency.  Compare performance.

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step

4.2.3 NCEP Test Cases

NCEP strategy is to run a suite of tests that test capabilities that are of particular relevance to NCEP requirements.

Assumptions:  

· Specific test cases will be added and refined after a careful examination of Task Order 8 functionality upon receipt of the software..

· Test data and user input values for Barnes will be available to NCEP for input into N-AWIPS for comparisons.

· METAR data for other datasets besides those provided by Raytheon can be imported into ADE for testing purposes.

· Numerical grid values can be output from ADE for comparison purposes.

· Constraints are noted in each test procedure in the corresponding STD.

4.2.3.1 TO8_4001

· Test objective: Standard Regression Tests. These tests will be executed as was done with TO 6.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

· Qualification method: Compare output values for consistency.  Compare performance.

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step

4.2.3.2 TO8_4002

· Test objective: Decoders that are available in TO 8, e.g., METAR decoder, will be tested and compared with the output of NCEP decoders, where possible.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

· Qualification method: Compare output values for consistency.  Check for missing value handling. Compare performance.

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step

4.2.3.3 TO8_4003

· Test objective: Grid Access and Display Tests.  Access and display of grids will be tested including the quality and performance of the TO-8 contouring algorithm.  Functional capabilities associated with display of grid data will be examined and compared against NAWIPS capabilities where possible.  Specifically, the ingest and display of global gridded datasets will be tested to ensure proper handling and acceptable performance.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

· Qualification method: Compare output values for consistency.  Compare performance.

· Special requirements: N-AWIPS shall be used for comparison. 

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step

4.2.3.4 TO8_4004

· Test objective: Observational Data Access and Display Tests. Observational data access and display capabilities will be tested.  In particular, data sub-setting and plotting attribute capabilities will be examined and compared against NAWIPS capabilities, where possible.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

· Qualification method: Compare output values for consistency.  Compare performance.

· Special requirements: N-AWIPS shall be used for comparison. 

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step

4.2.3.5 TO8_4005

· Test objective: The object drawing tests conducted in previous Task Order deliverables will be executed for TO 8.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

· Qualification method: Compare output values for consistency.  Compare performance.

· Special requirements: N-AWIPS shall be used for comparison. 

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step

4.2.4 SEC Test Cases

4.2.4.1 TO8_8001

· Test objective: Test the throughput and latency of text, satellite, grib and radar messages passing through the ESB layer.

· Test Level: Conducted at the ESB level.

· Test type or class: Performance.

· Qualification method: Demonstration.

· Special requirements: NWS provided test driver ESB endpoints.

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step.

· The assumptions and constraints are noted in each test procedure in the corresponding STD

4.2.4.2 TO8_8002

· Test objective: Test the latency of sending text messages with a large number of binary messages going across the ESB. 

· Test Level: Conducted at the ESB level.

· Test type or class: Performance.

· Qualification method: Demonstration.

· Special requirements: NWS provided test driver ESB endpoints.

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step.

· The assumptions and constraints are noted in each test procedure in the corresponding STD.

4.2.4.3 TO8_8003

· Test objective: Test all data ingested are correctly stored in the repository (DBMS/hdf5 metadata). 

· Test Level: Conducted at the system level.

· Test type or class: Performance.

· Qualification method: Demonstration.

· Special requirements: NWS provided test driver ESB endpoints. 

· The type of data to be recorded: Entries, results, and a pass/fail grade of each test step.

· The assumptions and constraints are noted in each test procedure in the corresponding STD.

4.2.4.4 TO8_0004

· Test objective: Selected Raytheon's OB8.1 System Integration Testing Test Cases (Table 4-3) to verify D2D, Volume Browser, Skew-T, localization features in TO8.

· The type of data to be recored: product name, decoder, number of seconds.

· Test Level: Conducted at the system level.

· Test type or class: Listed in the RTM.

OB8.1 SIT test case name

SIT_Baseline_D2D_RAOB

SIT_Baseline_TextDB

SIT_Baseline_TextMSGPrio_1.3.4.3_V2-E

SIT_Baseline_TextWks

SIT_Baseline_TextWKS_1.3.12.1

Baseline_D2D_Reg_RADAR_1.4.1.19

SIT_Baseline_D2D_Loc_RADAR

SIT_Baseline_D2D_Reg_RADAR_1.4.1.19

SIT_Baseline_RadarCOMP_1.3.4.6_V3

SIT_Baseline_Radar_AlertRequest_1.15.1.5

SIT_Baseline_Radar_DistributionSBN_1.15.1.7

SIT_Baseline_Radar_FFMP_1.15.1.2

SIT_Baseline_Radar_FFMP_Service_Backup_1.15.1.2_V1

SIT_Baseline_Radar_MutipleRequests_1.15.1.6

SIT_Baseline_Radar_OneTimeRequests_1.15.1.1

SIT_Baseline_Radar_SCAN_1.15.1.3

SIT_Baseline_AvnFPS_TAF

SIT_Baseline_AvnFPS_TWEB

SIT_Baseline_D2D_VB_Plan_1.4.1.2_V4

SIT_Baseline_D2D_VB_Sound_1.4.1.8_V3

SIT_Baseline_D2D_VB_T-Z_1.4.1.6_V4

SIT_Baseline_D2D_VB_Time_1.4.1.9_V3

SIT_Baseline_D2D_Volume_1.4.1.14_V2

SIT_Baseline_D2D_VB_Xsect

SIT_Baseline_D2D_VB_XvsZ

SIT_Baseline_D2D_Maps

SIT_Baseline_RFC_MAPX

SIT_Baseline_WarnGen

SIT_Baseline_Warngen_NWRWAVES

SIT_Baseline_WGFullBckUp

SIT_Baseline_WGPrtBckup

SIT_Check_out_4.1.2_Skew-T

SIT_Baseline_WFO_TBW_Radar_Localization

SIT_Baseline_D2D_Procedures

Table 4-3

5 Test Resources 

5.1 Team Members

The following organizations/ team members are involved in the IV&V:

· GSD – Joanne Edwards,  Leigh Cheatwood, James Fluke

· MDL – Michael Churma, Cece Mitchell

· NCEP – David Plummer, Scott Jacob, Steve Gilbert

· OHD – XuNing Tan

· OST/SEC – Stowell Davison, Tom Kretz, John Olsen, James Williams, Cliff Wong

5.2 Test Machines

5.2.1 Hardware

5.2.1.1 GSD

The following hardware items are configured as the test computer at GSD:

•AWIPS 2 Test Hardware

· Computer: Dell Optiplex  Gx270t

· CPU: Intel 3.20 Ghz Piv (Single processor)

· Hard Disk: Seagate Barracuda 120 Gigabyte Sata

· CD-Writer Drive: Samsung 52/32/52x

· Graphics Card: Nvidia Geforce Fx 5200 128 MB AGP 8x VGA/DVI

· Memory: 2 Gigabyte RAM

· Monitor: Dell Ultrasharp 19 Inch Flat Panel Color W/Dvi

· Sound Card: Creative Labs Sound Blaster Live 5.1

•Collaboration test Hardware

· Computer: Dell Precision 690n

· CPU : Intel Xeon 2 x 2.33 Ghz, Dual Core

· Hard Disk: two Samsung 160 Gigabyte Sata

· CD-Writer Drive: Samsung 52/32/52x

· Graphics Card: Nvidia Quadro Fx 3450 with 256mb Video RAM, Dual VGA/DVI

· Memory: 2 Gigabyte RAM

· Monitor: Dell Ultrasharp 19 Inch Flat Panel Color W/Dvi

· Sound Card: Integrated Intel Chipset

• AWIPS 1 Metrics Collection Hardware – Linux Data Server

· Computer: dx: Dell Poweredge 2850 - Dual 3.2ghz w/ 4GB of RAM

· Computer: px: Dell Poweredge 2650 - Dual 2.4ghz w/ 1GB of RAM

• AWIPS 1 Metrics Collection Hardware – Linux Workstation 

· Computer: HP Model EA322AV – XW6200 --  2x 2.8ghz Xeon 64bit, 2mb cache

· Hard Disk: Seagate Cheetah 36.7gb 15k RPM, 8mb cache, ultra320 scsi

· CD Writer: Hitachi 48/24/48x

· Ethernet Adaptor: Intel 10/100/1000

· Graphics Cards: Nvidia Quadro Nvs 285 64mb Ddr Pci Vga/Dvi

Nvidia Geforce 7600gt 256mb Ddr3

· Memory: 4x 2 Gigabyte RAM

· Monitor: 3x Samsung SyncMaster 191n, 19 inch LCD

· Soundcard: Integrated (Intel chipset)

5.2.1.2 NWS HQ

The following hardware items are configured as the test computer at NWS HQ:

•Linux

· Computer: HP Workstation XW 6200

· Processors: Intel Xeon 2.8GHz

· Memory: 2 Gigabyte RAM

· Hard Drive: 32 Gigabyte SCSI

· Video Card: G Force 7600 GT with 256 Megabytes RAM

· Monitor: Three 19” LCD Monitors

• Windows 

· Computer: Dell Precision 380

· Processors: Dual Pentium D 2.4GHz

· Memory: 1.5 Gigabyte RAM

· Hard Drive: 100 Gigabyte IDE Hard Drives

· Video Card: NVIDIA Quadro FX 5500 with 256 Megabytes RAM

· Monitor: 19” LCD Monitors

5.2.2 Software

5.2.2.1 GSD

The following software items are configured as the test computer at GSD:

•Linux

· Red Hat Enterprise Linux (RHEL) 4 u2

· JAVA 1.6 update 1

· AWIPS OB8.1

5.2.2.2 NWS HQ

•Linux

· Red Hat Enterprise Linux (RHEL) 4 u2

· JAVA 1.6 update 1

· AWIPS OB 8.2

• Windows 

· Microsoft Windows Professional XP Service Pack 2

· JAVA 1.6 update 1

5.3 Test Facilities

5.3.1 GSD test site

The test facility for GSD (FSLC system) is the located in Boulder, CO.  

5.3.2 MDL / OHD test site

The test facility for MDL (HNDW system) and OHD (NHDA system) are located in 7F, SSMC-2, Silver Spring, MD.

5.3.3 NCEP test site

The test facility for NCEP is the NCEP facility, Camp Spring, MD.

5.3.4 OST/SEC test site

The OST/SEC test facility is the located in the NAPO labotory, 12F, SSMC-2, Silver Spring, MD.  

