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1 General Information

1.1 Purpose: 
This document describes the results of the Advanced Weather Information Processing System replacement (AWIPS II) Task Order 11 Delivery 4/5 (TO11D4/5) Independent Verification & Validation (IV&V) Test Plan as well as the results of additional TO11D4/5 IV&V activities.
The results detailed in this document include evaluations of the execution of Raytheon and National Weather Service (NWS) test procedures, the expected content delivered in TO11D4/5, and the performance of AWIPS II.
1.2 Executive Level Overview
The IV&V Team’s priorities were changed for the TO11D4/5 timeframe.  As part of the TO11 Agreement, Raytheon took ownership of the existing Master Deliverables Matrix (MDM) test cases.  The government became responsible for testing the items in the MDM that did not have test case coverage, also known as “The Gap.”   The IV&V Team was tasked with creating test cases to address that Gap, and it became a top priority (along with DR verification).
36 new test cases were written and several Raytheon-owned test cases were enhanced during the D4/5 test period.  The MDM Gap (items with no test case coverage) dropped from 8557 at the start of D4/5 to 5838 at the end of the D4/5 period – a drop of over 2700 items.  The IV&V Team focused on the Gap items deemed most Critical to test based on their migration method to AWIPS II and their overall importance to the NWS Mission.  As a result, the Critical Gap fell from 3975 to 2030…a drop of nearly 50%.
The IV&V Team developed test cases that needed to be executed in TO11D4/5.  The test cases were not formally run during the D4/5 timeframe due to time constraints, however they were informally run.  Sections of non-working and missing functionality were noted and documented as TTRs (and eventually DRs).
129 unverified DRs were fixed in TO11D4/5 and previous releases.  Of those 129 DRs, the IV&V Team found that 62 were fixed, 19 failed, 5 could not be tested due to unavailable data and/or insufficient knowledge, 1 was OBE, and 42 were not tested due to time and/or system resource constraints.  The non-closed DRs will be verified in TO11D6.

An assessment was done on the DRs which failed.  Of the xx failures, x were related to xxxx.

Due to the focus on Gap Test Case creation and DR verification, little time remained for TTR verification.  Of the 271 unverified TTRs fixed in TO11D4/5 and previous releases, the IV&V Team found that 23 were fixed, 1 was Overcome by Events (OBE), 9 failed, and 238 were not tested due to time and/or system resource constraints.  The non-closed TTRs will be verified in TO11D6.
RATS was not used to evaluate any of the TO11D4/5 software due to time constraints.
General performance testing was not part of the IV&V Team’s TO11D4/5 formal activities.  A separate Performance Team has formed and they are focused on that effort.  As such, only subjective observations on the performance of AWIPS II will be included in this and future IV&V reports.
The MDM’s Function Map (FM) continued to show a rightward creep in the number of FM items delivered per TO11 slice/delivery.  Of particular note is the fact that nearly 56% of AWIPS’ complete functionality is scheduled for delivery in TO11D6 and the “Snap-up” delivery.  This number should be watched, as it is a sign of a considerable test effort needed before System OT&E (Spring 2010).  The volume of functionality delivered in D6 (48% of the total FM items) also suggests that there is a significant potential that a high number of TTRs/DRs will be discovered and created late in the TO11 delivery timeframe.  This poses a danger to the overall AWIPS II schedule, however since Slice 6 is the final major release of TO11 this is nearly a moot point.
The IV&V Team also gathered some subjective information regarding TO11D4/5.  The IV&V Team continues to be concerned about the content and stability of TO11D4/5.
Details of each of these metrics may be found in the following sections of this report.
2 Test Results

The team verified the Raytheon-fixed TTRs in TO11D4/5 and the MDM test cases relevant for TO11D4/5.
2.1 TTR testing
Raytheon reported that 271 TTRs were fixed in TO11D4/5 and previous releases.  Out of those 271 TTRs, 23 passed, 1 was OBE, 9 failed (in RED), and 238 were not tested due to time/resource constraints.  The detailed results of the IV&V retest of those TTRs are in Table 2-1.
	TTR
	Testing Org
	Pass/Fail
	TTR
	Testing Org.
	Pass/Fail

	9
	SEC
	
	13
	GSD
	

	14
	GSD
	
	17
	GSD
	

	20
	GSD
	
	26
	OHD/HSD
	Reassign

	27
	OHD/HSD
	Reassign
	28
	MDL
	PASS

	30
	MDL
	
	33
	GSD
	

	34
	MDL
	PASS
	35
	MDL
	

	36
	MDL
	
	37
	MDL
	FAIL

	38
	OPS/SST
	
	41
	OPS/SST
	

	42
	OPS/SST
	
	44
	OPS/SST
	

	45
	OPS/SST
	
	46
	OPS/SST
	

	48
	MDL
	PASS
	49
	OPS/SST
	

	51
	GSD
	
	54
	GSD
	

	56
	GSD
	
	57
	GSD
	

	58
	GSD
	
	62
	OPS/SST
	

	64
	MDL
	FAIL
	65
	MDL
	FAIL

	66
	MDL
	PASS
	71
	SEC
	

	74
	SEC
	
	75
	OPS/SST
	

	78
	SEC
	
	79
	GSD
	

	80
	GSD
	
	83
	GSD
	

	89
	OHD/HSD
	Reassign
	90
	SEC
	

	91
	SEC
	
	92
	SEC
	

	93
	SEC
	
	94
	SEC
	

	96
	MDL
	PASS
	97
	SEC
	

	99
	SEC
	
	114
	OPS/SST
	

	115
	OPS/SST
	
	120
	GSD
	

	121
	GSD
	
	122
	GSD
	

	123
	GSD
	
	124
	GSD
	

	127
	OPS/SST
	
	130
	OPS/SST
	

	131
	OPS/SST
	
	132
	OPS/SST
	

	133
	OPS/SST
	
	134
	OPS/SST
	

	135
	OPS/SST
	PASS (Stowe)
	136
	GSD
	

	137
	GSD
	
	138
	GSD
	

	141
	GSD
	
	142
	GSD
	

	146
	OPS/SST
	
	147
	GSD
	

	150
	GSD
	
	151
	GSD
	

	153
	GSD
	
	154
	OPS/SST
	

	155
	OPS/SST
	
	156
	OPS/SST
	

	157
	OPS/SST
	
	160
	OPS/SST
	

	161
	OPS/SST
	
	163
	GSD
	

	164
	GSD
	
	165
	GSD
	

	172
	GSD
	
	173
	GSD
	

	174
	GSD
	
	176
	GSD
	

	180
	SEC
	
	183
	GSD
	

	184
	OHD/HSD
	Reassign
	185
	SEC
	PASS

	188
	OHD/HSD
	Reassign
	193
	MDL
	FAIL

	194
	MDL
	FAIL
	195
	SEC
	

	196
	OHD/HSD
	Reassign
	198
	SEC
	PASS

	199
	SEC
	PASS
	200
	SEC
	FAIL

	205
	SEC
	
	206
	SEC
	

	209
	OPS/SST
	
	210
	SEC
	

	211
	MDL
	PASS
	212
	MDL
	PASS

	213
	OPS/SST
	
	214
	GSD
	

	215
	OPS/SST
	
	217
	OPS/SST
	

	218
	GSD
	
	219
	OPS/SST
	

	220
	OPS/SST
	
	221
	OCWWS
	

	222
	GSD
	
	224
	SEC
	PASS

	225
	SEC
	
	226
	SEC
	

	227
	SEC
	
	228
	SEC
	

	229
	SEC
	
	230
	SEC
	

	231
	SEC
	
	232
	SEC
	

	233
	SEC
	
	234
	SEC
	

	235
	SEC
	
	236
	SEC
	

	237
	SEC
	
	238
	SEC
	

	239
	SEC
	
	240
	SEC
	

	241
	SEC
	
	242
	SEC
	

	243
	SEC
	
	244
	SEC
	

	245
	SEC
	
	246
	SEC
	

	247
	SEC
	
	248
	SEC
	

	249
	SEC
	
	250
	SEC
	

	251
	SEC
	
	252
	SEC
	

	253
	SEC
	
	254
	SEC
	

	255
	SEC
	
	258
	GSD
	

	259
	GSD
	
	261
	GSD
	

	262
	GSD
	
	264
	GSD
	

	270
	GSD
	
	271
	GSD
	

	273
	GSD
	
	274
	GSD
	

	277
	GSD
	
	279
	GSD
	

	282
	GSD
	
	289
	GSD
	

	292
	OHD/HSD
	Invalid TTR
	300
	OPS/SST
	

	312
	GSD
	
	316
	GSD
	

	317
	GSD
	
	319
	GSD
	

	320
	GSD
	
	321
	GSD
	

	322
	GSD
	
	325
	GSD
	

	326
	GSD
	
	329
	GSD
	

	330
	GSD
	
	332
	GSD
	

	334
	GSD
	
	337
	GSD
	

	344
	GSD
	
	346
	GSD
	

	347
	GSD
	
	349
	GSD
	

	351
	SEC
	
	352
	SEC
	

	356
	SEC
	
	361
	SEC
	

	362
	SEC
	
	365
	OPS/SST
	

	367
	SEC
	
	370
	SEC
	

	371
	SEC
	
	373
	SEC
	

	377
	SEC
	PASS
	378
	GSD
	

	379
	GSD
	
	380
	GSD
	

	383
	GSD
	
	384
	GSD
	

	387
	GSD
	
	389
	GSD
	

	390
	GSD
	
	392
	GSD
	

	395
	GSD
	
	396
	GSD
	

	397
	GSD
	
	398
	GSD
	

	399
	GSD
	
	400
	GSD
	

	401
	GSD
	
	402
	GSD
	

	403
	GSD
	
	405
	GSD
	

	406
	GSD
	
	407
	GSD
	

	408
	GSD
	
	409
	GSD
	

	410
	GSD
	
	411
	GSD
	

	412
	GSD
	
	413
	GSD
	

	414
	GSD
	
	415
	GSD
	

	416
	GSD
	
	417
	GSD
	

	418
	SEC
	
	419
	SEC
	

	420
	SEC
	
	421
	MDL
	PASS

	422
	MDL
	PASS
	423
	MDL
	

	424
	MDL
	PASS
	425
	MDL
	PASS

	426
	MDL
	
	427
	MDL
	FAIL

	428
	OPS/SST
	
	431
	GSD
	

	432
	MDL
	FAIL
	434
	OPS/SST
	

	437
	MDL
	PASS
	438
	OPS/SST
	

	439
	OPS/SST
	
	442
	OPS/SST
	

	446
	GSD/OCWWS
	
	447
	GSD
	

	448
	GSD
	
	449
	GSD
	

	450
	GSD
	
	454
	MDL
	PASS

	455
	MDL
	FAIL
	459
	GSD
	

	461
	MDL
	
	465
	SEC/OCWWS
	

	466
	OPS/SST
	
	467
	OPS/SST
	PASS (Stowe)

	469
	SEC/OCWWS
	
	470
	OPS/SST
	

	471
	SEC
	
	472
	GSD
	

	475
	GSD
	
	478
	GSD
	

	485
	SEC
	
	488
	OHD/HSD
	PASS

	489
	GSD
	
	494
	MDL
	

	496
	MDL
	
	499
	OHD/HSD
	PASS

	515
	SEC
	
	521
	OPS/SST
	

	530
	OPS/SST
	
	582
	GSD
	

	587
	NCEP
	
	588
	OHD/HSD
	Reassign

	598
	SEC
	
	601
	NCEP
	

	647
	OHD/HSD
	PASS
	685
	GSD
	

	686
	GSD
	
	
	
	


Table 2-1.  TO11D4/5 Fixed TTR Test Results.
2.2 DR testing
Raytheon reported that 129 DRs were fixed in TO11D4/5 and previous releases.  Out of those 129 DRs, 62 passed, 19 failed (in RED), 5 could not be tested (in BLUE), 1 was OBE, and 42 were not tested due to time constraints.  The detailed results of the IV&V retest of those DRs are in Table 2-2.

Of the 19 failures, x were related to xxxx, and x were miscellaneous issues.
	DR
	Testing Org
	Pass/Fail
	DR
	Testing Org.
	Pass/Fail

	726
	GSD
	PASS
	740
	GSD
	FAIL

	829
	GSD
	PASS
	830
	GSD
	PASS

	931
	GSD
	Reassign to MDL
	944
	GSD
	PASS

	955
	GSD
	More Info Needed
	1242
	GSD
	FAIL

	1260
	GSD
	PASS
	1290
	GSD
	FAIL

	1302
	GSD
	PASS
	1306
	GSD
	PASS

	1318
	GSD
	PASS
	1345
	GSD
	PASS

	1352
	GSD
	PASS
	1365
	GSD
	PASS

	1371
	GSD
	PASS
	1372
	GSD
	PASS

	1375
	GSD
	
	1378
	GSD
	

	1382
	GSD
	
	1387
	GSD
	PASS

	1395
	GSD
	PASS
	1409
	GSD
	FAIL

	1413
	GSD
	FAIL
	1423
	GSD
	PASS

	1435
	GSD
	PASS
	1436
	GSD
	PASS

	1437
	GSD
	PASS
	1438
	GSD
	PASS

	1440
	GSD
	PASS
	1441
	GSD
	PASS

	1455
	GSD
	PASS
	1457
	GSD
	

	1460
	GSD
	FAIL
	1491
	GSD
	FAIL

	1665
	GSD
	PASS
	1703
	GSD
	

	1741
	GSD
	PASS
	1816
	MDL
	

	1868
	OHD/HSD
	PASS
	1876
	GSD
	PASS

	1935
	GSD
	PASS
	1937
	GSD
	FAIL

	1947
	GSD
	PASS
	1953
	GSD
	PASS

	1988
	GSD
	
	2001
	GSD
	FAIL

	2055
	GSD
	PASS
	2056
	GSD
	

	2087
	OHD/HSD
	FAIL
	2138
	GSD
	Deferred

	2171
	GSD
	PASS
	2172
	GSD
	PASS

	2178
	GSD
	
	2185
	GSD
	More Info Needed

	2191
	SEC
	
	2193
	GSD
	Reassign to OPS/SST

	2202
	GSD
	PASS
	2204
	GSD
	PASS

	2206
	GSD
	FAIL
	2225
	GSD
	More Info Needed

	2269
	OHD/HSD
	PASS
	2285
	OPS/SST
	

	2300
	GSD
	FAIL
	2304
	GSD
	FAIL

	2319
	GSD
	
	2326
	GSD
	PASS

	2338
	GSD
	More Info Needed
	2343
	GSD
	PASS

	2350
	GSD
	PASS
	2355
	GSD
	FAIL

	2364
	GSD
	FAIL
	2380
	GSD
	PASS

	2385
	OPS/SST
	
	2386
	OPS/SST
	

	2393
	OPS/SST
	
	2396
	OPS/SST
	

	2403
	OHD/HSD
	PASS
	2409
	GSD
	

	2410
	OHD/HSD
	PASS
	2411
	GSD
	FAIL

	2415
	OPS/SST
	
	2423
	OHD/HSD
	PASS

	2426
	MDL
	
	2431
	OPS/SST
	

	2432
	GSD
	Reassign toOHD/HSD
	2437
	SEC
	

	2438
	SEC
	
	2439
	GSD
	PASS

	2443
	GSD
	
	2444
	GSD
	PASS

	2445
	GSD
	
	2447
	OPS/SST
	

	2448
	OPS/SST
	
	2450
	GSD
	

	2451
	OPS/SST
	
	2453
	SEC
	

	2454
	GSD
	FAIL
	2455
	OHD/HSD
	OBE

	2456
	GSD
	
	2458
	SEC
	

	2460
	GSD
	PASS
	2463
	GSD
	FAIL

	2465
	OPS/SST
	
	2467
	OPS/SST
	

	2470
	OPS/SST
	
	2473
	GSD
	PASS

	2478
	GSD
	PASS
	2479
	GSD
	FAIL

	2485
	GSD
	PASS
	2491
	GSD
	PASS

	2493
	GSD
	PASS
	2509
	GSD
	PASS

	2510
	GSD
	PASS
	2526
	GSD
	PASS

	2532
	GSD
	PASS
	2533
	GSD
	PASS

	2545
	GSD
	PASS
	2551
	SEC
	

	2631
	GSD
	
	2694
	GSD
	PASS

	2696
	GSD
	PASS
	2705
	GSD
	PASS

	2708
	GSD
	PASS
	2716
	OPS/SST
	

	2739
	GSD
	
	2740
	GSD
	Reassign to MDL

	2762
	GSD
	PASS
	
	
	


Table 2-2.  TO11D4/5 Fixed DR Test Results.
2.3 MDM test cases

The Raytheon test cases for TO11D4/5 are mainly focused around TO11D4/5 capabilities.  This list is from the Master Deliverables Matrix (MDM) version 3.2.  The results of these test cases – and any newly created TTRs – can be found in Table 2-3.
	 MDM Test ID
	MDM Test filename
	Results
	New TTRs

(* = existing TTR)

	???
	New Test Cases (Gap Fillers) run informally
	Various
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 2-3 MDM Test Cases
3 Performance Testing
4 RCP Application Test System (RATS)
Due to time constraints, this testing was not performed on TO11D4/5.
5 Other Performance Testing
A separate Performance Group has been formed to evaluate the performance of the AWIPS II software and how it compares to AWIPS I software.  Although the Performance Group consists of members of the IV&V Team, the IV&V Reports will only provide a subjective analysis of the AWIPS II performance.
See Section 3.3 for details on the subjective analysis.
6 Delivery Content Assessment

The contents of each TO release are assessed by using the MDM to determine what “complete” functionality was delivered versus what was expected.
6.1 MDM Metric Report
Prior to the delivery of TO11, Raytheon provided a “Checklist” that showed target deliveries for each AWIPS area of functionality (e.g., GFE, Warngen, Comms Infrastructure, etc.).  With each TO11 Slice delivery, that Checklist is updated.

Table 3-1 shows the initial number of MDM Function Map (FM) items scheduled for each Slice as well as the new Checklist schedule delivered with each Slice.  D1 represents Slice 1; D?? represents FM items that have not yet been assigned to a slice/delivery.  The last row in the table shows the MINIMUM percent of FM items that Raytheon considers complete.  Note that although some level of functionality has been delivered for a particular Checklist item, it is counted as 0% until its actual delivery date as defined by the Checklist.  For example, even though portions of GFE have been delivered since TO9, GFE’s FM items are not counted in the final row until D4/5 – GFE’s delivery date as defined by the Checklist.
	
	D1
	D2
	D3
	D4
	D5
	D6
	DS
	Total

	Pre-TO11 # FM items
	1809
	1135
	1260
	1698
	3856
	4680
	1154
	15592

	TO11D1 # FM items
	1729
	943
	1398
	1896
	3888
	4745
	993
	15592

	TO11D2 # FM items
	1729
	882
	1331
	1900
	3977
	4745
	1028
	15592

	TO11D3 # FM items
	1729
	882
	291
	1900
	5017
	4830
	943
	15592

	TO11D4/5 #FM items
	1729
	882
	291
	See=>
	4055
	7495
	1096
	15592

	Min. “Complete” FM items
	11.1%
	16.7%
	18.6%
	See=>
	44.5%
	92.5%
	100%
	100%


Table 3-1 Menu Mapping Metrics
Table 3-2 shows the number of test cases by slice and the FM items with no test case defined (i.e., “The Gap”).  Items that have no test case can only be tested by ad hoc testing – not a reliable method for the purposes of IV&V testing.

	
	D1-3.1
	D4/5
	D6
	DS
	Total

	Test Cases
	108
	582
	245
	6
	922

	FM Item Test Gap (no test cases)
	614
	1601
	3623
	0
	5838

	Covered with existing test cases
	78.7%
	60.5%
	51.7%
	100%
	62.1%


Table 3-2 Function Map Test Case Gaps
6.2 Infrastructure Assessment

Due to time constraints, this assessment was not determined in TO11D4/5.
6.3 Subjective Assessment

Although the data contained in this report serve to describe the state of the AWIPS II software in TO11D4/5, a subjective assessment of the software helps to provide a more complete understanding of the readiness of the AWIPS II software.  This section details some of the subjective information gathered during the TO11D4/5 IV&V efforts, including TO11D4/5’s stability, functionality, and future development priorities suggested by the IV&V Team.
6.3.1 Stability

The AWIPS II data ingest processes proved unstable when used in a normal fashion.  If the ingest software was configured to decode and store all incoming data (as most NWS Forecast Offices operate), EDEX frequently hung and/or crashed within several days.  Two remedies were used by various IV&V Team Members:

1) Use a cron job to restart the ingest software each night.

2) Configure the ingest software to only ingest a subset of the available data.
These approaches are neither feasible or useable in an operational environment.  It should be noted that the current set of products being ingested is not complete – as each successive slice of TO11 is delivered, the total volume of data ingested will increase.  This increase is expected to magnify the current data ingest stability issues unless corrected.
6.3.2 Performance

The IV&V Team continues to note that the performance of the AWIPS II software is worse than that in AWIPS I.  Looping of data in CAVE and GFE is noticeably slower (at times, an order of magnitude worse).  It was noted that it takes several times longer to load a complete set of model data in GFE in AWIPS II (this is a normal operation for many WFOs).

The data ingest performance is equally troubling.  As mentioned in section 3.3.1, the stability of EDEX is poor when “normal” amounts of data are being ingested.  Even after some test locations backed off the amount of data being ingested to “less than operational” levels, severe queues including thousands of files waiting to be decoded/ingested are a common occurrence.  Needless to say, this would be unacceptable in the field.
6.3.3 Delivered Functionality

The IV&V Team continues to be concerned with the increase in the amount of functionality targeted for the later slices of TO11.  The later the functionality can be tested, the later defects can be reported to Raytheon.  Of course, the later Raytheon knows about the defects, the later those defects will be resolved.  This puts future schedules at risk since the software quality may not be high enough to enter phases such as SIT and OT&E.
Due to reasons described earlier in this document, the MDM alone cannot accurately represent the readiness of some parts of AWIPS because most MDM metrics measure COMPLETE functionality as it is delivered.  Perhaps the most obvious example of this is with GFE.  Some of GFE’s functionality has been delivered since TO9 and has been available as an “early look” at the software.  Additionally, not all Function Map items are equally important.  “Help->About this application” is a far less important FM item than, say, the menu item to create official NWS forecast products from GFE.
GFE Infrastructure, Warngen templates, and Warngen customization are just three areas whose functionality aids the National Core Local Application Development Team (NCLADT) and other Local Application developers.  The delivery of most of these pieces of functionality is a prerequisite for these developers.
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

	CAVE
	Common AWIPS Visualization Environment

	CTR
	Continuous Technology Refresh

	DR
	Discrepancy Report

	EDEX
	Enterprise Data Exchange

	FM
	Function Map

	GFE
	Graphical Forecast Editor

	GRIB
	GRIdded Binary

	GSD
	Global Systems Division

	GUI
	Graphical User Interface

	HSD
	Hydrological Services Division

	IV&V
	Independent Verification and Validation

	MDL
	Meteorological Development Laboratory

	MDM
	Master Deliverables Matrix

	NCEP
	National Centers for Environmental Prediction

	NCLADT
	National Core Local Application Development Team

	NWS
	National Weather Service

	OBE
	Overcome By Events

	OCWWS
	Office of Climate, Water, & Weather Services

	OHD
	Office of Hydrologic Development

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

	OST
	Office of Science and Technology

	RATS
	Rich Client Platform (RCP) Application Test System

	SEC
	Systems Engineering Center 

	SST
	Site Support Team

	STD
	Software Test-Case Document

	STP
	Software Test Plan

	TO
	Task Order

	TTR
	Trouble Ticket Report

	WFO
	Weather Forecast Office


Appendix B –IV&V Team Members
The following organizations/ team members were involved in the TO11 IV&V.  Without their hard work, this effort would not be possible:

· GSD – Carl Bullock, Leigh Cheatwood, Joanne Edwards, Jim Fluke, Tracy Hansen, Tom LeFebvre, Woody Roberts, Mike Romberg, Joe Wakefield, Susan Williams
· MDL – Mike Churma, Cece Mitchell, Steve Smith, Ken Sperow

· NCEP – Steve Gilbert, David Plummer, Scott Jacobs, Jianning Zeng
· OHD/HSD – Mark Fresch, Chip Gobs, Mark Glaudemans, Tom Kretz, Xuning Tan

· SEC – Olga Brown-Leigh, Jim Calkins (Team Lead), Stowe Davison, Brian Gockel, Ira Graffman, Tim Hopkins, Ashley Kells, Thomas McGuire, Oanh Nguyen, John Olsen, Pete Pickard, Tom Piper, Bob Rood, Alissa Thomas, Edwin Welles, Jim Williams, Wufeng Zhou
· OCWWS – Mark Armstrong, Randy Rieman, Michael Szkil, Cammye Sims, Kevin Woodworth
· OPS/SST – Berry Azeem, Neal DiPasquale, Wayne Martin, Mike Rega, Jay Morris, John Tatum
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