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NOTICE
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information exchange. The United States Government
assumes no liability for the contents or use thereof.

The United States Government does not endorse
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EXECUTIVE SUMMARY

This report provides the final test results of the Automated
Weather Observation System (AWOS) Data Acquisition System
(ADAS) /Automated Lightning Detection and Reporting System _
(ALDARS) Operational Test and Evaluation (OT&E). This testing
was performed by the ACT-320 Weather Branch at the Federal

'Aviation Administration (FAA) William J. Hughes Technical Center

and comprised two phases: OT&E #1 for ADAS/ALDARS software
version 4.18 and OT&E #2 for ADAS/ALDARS software version 4.19.

" software version 4.19 corrected all the Critical and Major -

problems identified in version 4.18 and some of the Moderate
problems. ACT-320 recommends a positive deployment decision for
the ADAS/ALDARS software build 4.19. ' e

The ADAS/ALDARS version 4.18 software was the result of
modifications to the original ADAS. These modifications were
necessary because of three National Airspace System (NAS) Change

 Proposals (NCPs). The modifications resulted in the capability

for ADAS to generate Aviation Routine Weather Report (METAR)
format weather messages, process and disseminate National
Lightning Detection Network (NLDN) lightning data, and interface

“with the Integrated Terminal Weather_System (ITWS) .

The following summarizes the contents of the Test Results,
Conclusions, and Recommendations sections of the Final Report.

Test Results : '

During OT&E #1, the ADAS/ALDARS functionality was comprehensively
tested. A total of 38 open Program Trouble Reports (PTR) were
generated, of which 22 were classified as either Critical or
Major. The remainder of these PTRs were designated as Moderate.
OT&E #2 included both Regression testing and Correction testing.

" As a result of the Regression testing, seven PTRs were opened,

none of which were Critical. The Correction test results _
indicate that 24 of the 26 OT&E #1 PTRs (of the 38 total opened),
which were committed to be fixed, were properly corrected.
Problems still exist for two OT&E #1 PTRs which were classified
as Moderate. These PTRs remain open. ' o =

As a result of OT&E #1 and #2, a total of 21 open PTRs exist.
This total is the sum of the 7 PTRs that remain open from the
OT&E #2 Regression phase, the 2 PTRs which did not test
successfully during the OT&E #2 Correction phase, and the 12 OT&E
#1 PTRs which were not scheduled to be fixed until the ADAS/Year
2000 (Y2K) software build. None of the 21 open PTRs are i
classified as Critical, 9 PTRs are classified as Major, and 12
are classified as Moderate. BAppendix B contains a description of
all open PTRs. : ' -

Preceding Page Blank : vii




Conclusions : - ' _ : .
Overall, the ADAS software version 4.19 is ‘robust, and the
original ADAS functionality, which tested successfully for
versions 4.18 and 4.19, remains intact. All OT&E #1 PTRs o
designated as.Critical were successfully tested and verified as
corrected. 'No new Critical PTRs were generated during OT&E #2.
A few Major PTRs remain open, but overall ‘do not present a
critical problem. ‘ o .

‘Recommendations _ ’ : :

ACT-320 recommends a positive deployment decision for the
ADAS/ALDARS software build 4.19. This decision is based on 2
criteria: (1) there are no outstanding Critical PTRs, and (2)
~all of the 21 open PTRs appear to be correctable. ACT-320
recommends that the remaining open ADAS software PTRS be .
corrected in the ADAS/Y2K software build and that the ADAS
documentation PTRs be corrected before Y2K Development Test and
Evaluation (DT&E). commences. ACT-320 recommends that all
corrected software PTRs undergo thorough DT&E and OT&E to verify
that the software modifications have been properly implemented.

viii




1. INTRODUCTION.

This report provides the final test results of the National
Airspace System (NAS) AWOS Data Acquisition System :
(ADAS) /Automated Lightning Detection and Reporting System

(ALDARS) Operational Test and Evaluation (OT&E). - ADAS designates
the Automated Weather Observation System (AWOS) Data Acgquisition
System. ALDARS is an enhancement to ADAS. The objective of
ALDARS is to augment the weather observations from AWOS by :
reporting the occurrence of lightning within 30 nautical miles
(nmi) of the airport. Along with the ALDARS enhancement to ADAS,
two additional enhancements were made: (1) ADAS conversion to
the Aviation Routine Weather Report (METAR) format, .and (2) ADAS
' communication with the Integrated Terminal Weather System (ITWS) .-
" All three enhancements were governed by approved NAS Change
Proposals (NCP). The ADAS/ALDARS OT&E verified that the

NAS-SS-1000 requirements associated with these enhancements were
properly implemented. ‘ S :

The ADAS/ALDARS OT&E was performed by members of the ACT-320
Weather Branch at the Federal Aviation Administration (FAA)
William J. Hughes Technical Center and comprised two phases:

OT&E #1 for ADAS/ALDARS software version 4.18 and OT&E #2 for
ADAS/BLDARS version 4.19. Software version 4.19 corrected all
the Critical and Major problems, and some of the Moderate
problems, identified in version 4.18. OT&E #1 was conducted
during the period of July 25, 1997, through October 30, 1997, and
OT&E #2 was conducted during the period January 5, 1998, through
February 13, 1998. Both phases of the testing were conducted in
the ADAS Operational Evaluation Facility (OEF) located at the FAA
William J. Hughes Technical Center in Atlantic City, NJ. :

‘The objectives of the OT&E #1 (software version 4.18) testing
were to (1) verify new capabilities to insure that the :
ADAS/ALDARS met all the requirements set forth in the three
governing NCPs (as further defined in section 1.3, Background),
and (2) perform ADAS Regression testing to insure that the pre-
existing ADAS functionality was not compromised by incorporation
of the new capabilities. The objectives of the OT&E #2 (software
version 4.19) testing were to (1) verify that the 26 (out of the
38 total opened) OT&E #1 PTRs (as listed in appendix B), which
were committed to be fixed in software version 4.19, were
corrected, and (2) by Regression testing, insure that all
functions successfully tested during OT&E #1 (version 4.18) were
also correctly implemented in version 4.19. These functions
encompassed many functional categories including Lightning,
METAR, and ITWS. ' o -

The ADAS operational environment for both phases of the OT&E.
testing closely replicated the "‘environment at each Air Route
Traffic Control Center  (ARTCC). Actual National Lightning Data
Network (NLDN) hardware was employed and live NLDN data used for
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some parts of the testing. Additionally, some tests involved the
use of simulated NLDN data from the Interactive Process Simulator
(IPS). Also, the testing involved use of both live and IPS-
simulated AWOS/Automated Surface Observation System (ASOS),
Weather Message Switching Center Replacement (WMSCR), and the -
~Maintenance Processor Subsystem (MPS). ‘A simulated. Coded Time
Source (CTS) was used. Since the Weather and Radar Processor
(WARP), ITWS, and Data Link Processor (DLP) interfaces do not
presently exist, the IPS was used for the testing of the
ADAS/WARP, ADAS/DLP, and ADAS/ITWS functionality. NOTE: The FAA
does not plan to implement the DLP in its present state (see
appendlx E). : :

The ADAS/ALDARS new capabllltles and Regre551on testlng performed
during OT&E #1 and the Correction and Regression testing- .
performed durlng OT&E #2 covered the follow1ng functional Test
Categories: :

Category AL - Automated Lightning Tests . = v :
Category DE - Dégraded” Operations Tests (Error Handling)

Category DTE - DT&E tests incorporated into OT&E
Category IN - Integration Tests. o

" Category IT - ITWS Tests:

Category ME - - METAR L ;
Category MP - Maintenance Proce551ng Tests (Note This

category was not performed since none of the OT&E #1 Test
Trouble Reports were addressed in build 4.19).

Category OP - Operational Tests (Software Specification
Review (SSR), Specialist Interface (SI) menus/response time,
checkpoint processing)

-~ Category PT - PTR and Site Issue Tests
- Category RA - Reliability and Availability :
‘Category ST - Stress Tests (Updated to reflect new

configuration and maximum load requirements)
Category ADD - Additional Tests

1.1 PURPOSE OF REPORT

bThe objectlves of thlS OT&E Flnal Test Report are to

a. Provide an accurate account of the combined results of
‘both phases of OT&E testing which were conducted to verify
"compliance with three approved NAS Change ‘Proposals (NCPs) as
~discussed in the Background section 1.3, below.

b. Explain the Critical and Major PTRs remaining after'this
testing. . S : : : }

c. Identify other system def1c1enc1es as discussed in the‘
Moderate or Minor PTRs resulting from this testing. Identify any
time-critical items which may affect the life cycle or other
aspects of the program.




" d. Provide conclusions of this testing.

e. Provide either a deployment recommendation with
substantiating reasons or an explanation of why such a
recommendation cannot be made at this time such as Critical
and/or Major deficiencies. In the case of a nondeployment
recommendation, clarify the conditions under which a positive
deployment - recommendation could be made.

1.2 SCOPE OF REPORT.

The scope of this Final Report was defined by the following
guidelines: : Lo ‘ . ‘

, a. This Finél Report will provide full details in _
substantiation of fulfilling the objectives as stated in the
Purpose of Report, section 1.1. . - '

b. Full analysis of the combined OT&E #1 and OT&E #2
testing results will be performed in realizing the objectives
stated in the Purpose of Report, section 1.1. '

1.3 BACKGROUND.

This Final Report applies to both phases of OT&E testing: OT&E
#1 for ADAS/ALDARS software version 4.18, and OT&E #2 for :
ADAS/ALDARS software version 4.18.- ‘ - »

The ADAS/ALDARS software version 4.18 addressed ADAS ,
modifications/enhancements intended to achieve compliance with
the following three approved NCPs: B :

a. NCP-16133 was approved on December 7, 1993, and
pertains to the ALDARS. This NCP provides for the automatic
detection of lightning strikes;, and eliminates the need for
manual observation of ‘thunderstorms. This NCP requires ADAS to
accept lightning data from the NLDN, filter and process this
‘data, and transmit this data, via Lightning Activity Data (LAD)
Messages, to the appropriate weather sensor subsystems
(AWOS/ASOS) . ’ S )

b. NCP-17445 was approved on September 28, .1992, and
pertains to the application of the METAR format to weather
" message contents. This NCP requires ADAS and ASOS to generate
METAR format messages under appropriate conditions, and requires
- ADAS to process and disseminate incoming METAR format messages
from ASOS. : : ' :

_ C. NCP-17331 pertains to the incorporation of lightning
data into the ITWS. This NCP integrates ALDARS data with ITWS,
and specifies that the ADAS provide (transmit to) ITWS with AWOS
format weather messages and Lightning Detection Data (LDD)
messages. ’




These'three'NCPs, each of Wthh affects ADAS, are ant1c1pated to-
improve the FAA’s automation of weather observation

The ADAS/ALDARS software version 4.19 1ncorporates
modifications/enhancements made to ADAS/ALDARS version 4.18.

Most of these modifications/enhancements were made to resolve the
PTRs generated as a result of the ADAS/ALDARS OT&E #1.
'Spec1fically version 4.19 is intended to fix all the version 4. 18
Critical PTRs and most of the version 4.18 Major PTRs.
Additionally, version 4.19 incorporates fixes to some of the
version 4.18 Moderate PTRs. A Critical PTR is defined as a
deficiency which will preclude a positive recommendation for
deployment. A Major PTR is defined as a deficiency which may, in
-combination with other Major PTRs, preclude a positive deployment
recommendation. A Moderate or Minor PTR is defined as a .
‘deficiency which does not preclude a deployment recommendation.
The identification of. all open PTRs and their spec1f1c status can
be found in appendix B of this Final Report.

C 2. REFERENCE DOCUMENTS

The following sections list the applicable documentation and
‘reference materials used ‘in the development of this document.

'-FAA DOCUMENTS

‘ EAA—STD 024b, Preparation of Test and Evaluation Documentation,
‘was used for primary guidance in the- development of this report.

FAA Standards:

' FAA-STD-024b " Preparation of Test ‘and Evaluation
' - Documentation: August 22 1994 -

~1810.4B : - FAA NAS Test and Evaluation Program
: ‘(October 1992)

NAS Documents:

NAS-DD-1000 = NAS Level I Design Document

NAS-SR—lOQO NAS System Requirements Spec1f1cation
_ . .(SRS) .

NAS-SS-1000 NAS System Specification‘ N o

NAS-MD-110 .~ Test and Evaluation (T&E) Terms and

Definitions for the National Airspace
System (March 27, 1987) .

NASéMD—792' COperational Requirements for the
Remote Maintenance Monitorlng System
(RMMS) (June 1984) o :




NAS-MD-793 ‘, RMMS_Functiohal-Requirements for the
. o RMS (February 28, 1986)

Other Documents:

NCP-17445 FAA's Conversion to Aviation Routine
Weather Report (METAR) and Terminal
Aerodrome Forecast (TAF) Weather
Messages (September 28, 1992)

NCP-16133 | ‘Automated Thunderstorm Detection
Requirements for ASOS and ADAS
(December 7, 1993)

NCP-17331 : _Integrated'Terminal Weather System -
: (ITWS) Requirements for ADAS
(October 24, 1994) s

3. SYSTEM DESCRIPTION.

3.1 MISSION REVIEW.

The AWOS ADAS is a weather processing subsystem of the Air
Traffic Control (ATC) NAS. The ADAS collects, archives,
processes, and disseminates data acquired from various AWOSs
AWOS-ASOSs, Federal AWOS, and Non-Federal AWOS) in the NAS.

An ADAS system is located in each of the 22 Air Route Traffic
Control Centers /Area Control Facilities (ARTCC/ACF). Each ADAS
acquires surface weather observation data from up to 137 '
ASOSs/AWOSs within the ADAS local area via multidrop
communications links, and processes and disseminates the data to
WARPs, the ITWS, the WMSCR, and to DLPs. The ADAS acquires LDD
from the NLDN, and generates and transmits LAD messages to AWOS
- and ASOS. LDD messages are transmitted to ITWS. The ADAS, in

. conformance with the RMMS requirements, incorporates a Remote -
Monitoring System (RMS) capability, and transmits maintenance
data to the MPS in response to commands from the MPS.

3.2 TEST SYSTEM CONFIGURATION.

As discussed in section 1, Introduction, the OT&E testing
comprised two phases: OT&E #1 for ADAS/ALDARS software version
4.18 and OT&E #2 for ADAS/ALDARS version 4,19. All of the
Critical and most of the Major PTRs opened during OT&E #1 were
resolved in version 4.19, and this is essentially the software
which will be used in the operational system. The hardware used
during both OT&E phases is identical to that of the operational
system, except that some of the interfaces were simulated rather
than “live.” The interfaces used during the testing are
discussed in section 3.3, ‘Interfaces. ‘ '




The ADAS hardware archltecture consists of the follow1ng four
major components: Processor Assembly, Input/Output (I/0)
Communications Controllers, System Control Peripherals, and NLDN
Data Reception Hardware. P -

~a. Processor Assembly - The Processor Assembly comprlses
seven Line Replaceable Units (LRU’s )- : ,

-1. One 51ngle board computer with 32-megahertz (MHz)
processing power, 16-megabytes (MB) main memory, Small Computer
Systems Interface (SCSI) mass storage controller, four serial
1nterfaces, and one parallel prlnter port

. 2. One fixed dlSk drive with 172-MB formatted capac1ty,
16.5- -millisecond (ms) average access tlme, and 1.25 MB per second
transfer rate. ;

_ 3. One cartrldge tape drive with 150 MB capac1ty and
112-kilobytes  (Kb) per second transfer .rate. :

4. One floppy disk drive with 650 Kb formatted
capacity. ' o ' ' R ".’ I

5. One Versa Module (VME) cha531s 1nclud1ng backplane
,‘and fans, rack mountable, with 12 VME bus slots for plug in
boards plus space for mass storage dev1ces

6. One 115-vac/60-hertz -(Hz) power supply with 650
watts output capac1ty ’ S

7. One remote maintenance interface (I/F) dial-up mode,
providing up to 2400-bits per second (bps) transfer rate.

b. I/0 Communlcatlons Controllers - The communlcatlons
controllers comprlse

l; An X.25 communlcatlons controller for .
communications, via the National Airspace Data Interface Network
(NADIN), with the ‘WMSCR, WARP, ITWS, MPS, and DLP ‘

2. Eight six- channel communlcatlons controllers for‘
ngh Level Data Link Control (HDLC) Normal Response Mode (NRM) »
Multidrop communications with AWOS (AWOS/ASOS/AOS) and allowing, -
“for up to 10 AWOSs on each a551gned channel -

3. Two four- channel RS232C communications controllers
used to input NLDN lightning strike data, and for . communlcatlons
. With the perlpheral dev1ces such as terminals and prlnters

4, Communlcatlons Tran51tlon Modules (CTM) which are
applled to the communications controllers and provide the
‘physical interface (electrical/mechanical) interface to the

circuits served by the controllers. | :




c. System Control Peripherals'— The System Control
‘Peripherals comprise two types:

: 1. Two Video Display Terminalé, one for the UNIX
Console and one for the ADAS Specialist Console.

2. Two printers (280 characters’per second (cps)), one
for the System Event Log and one for the ADAS Specialist Console
Log. ' ' o v

d. NLDN Data Reception Hardware - The ADAS NLDN Data
Reception Hardware comprises:. ,

1. An antenna dish with Low Noise Block
2. An interfacility link cable
3. A data receiver and buffer.

The ADAS software architecture is based on one Computer Software
Configuration Item (CSCI) which comprises the following 15 Top
- Level Computer Software Components (TLCSCs) . ,

a. Communications Control (CCN)_- Coordinates the
sequencing of the other communications TLCSCs.

b. Communications. Time Prbcessing (CTM) - Manages the
interface to CTS and maintains ADAS system time.

‘C. CommunicatiOns.High Level Data Link Control (HDLC)
Processing (CHD) - Manages the connections to the AWOS stations
and the transfer of data to and from the AWOS stations.

d. Communications DLP/WARP Processing (CDL) - Manages the
connection to DLP and WARP and controls the dissemination of AWOS
data to these devices. ’ ' B

" e. Communications WMSCR Processing (CWM) - Manages the
connection to WMSCR and disseminates METAR format messages to
WMSCR. ’ : :

f. Communications Maintenance Processor Subsystém (MPS) -
Processing (CMP) - Manages the connection to MPS and controls the
transfer of data to and from the MPS. - -

©g. Communications ITWS Processing (CiT) - Manages the
logical connection to all configured ITWS, and disseminates AWOS
format messages and LDD messages to these systems. '

'h. Weather Data/Conversion Processing (WDP) - Performs
trend analysis of AWOS format messages, and generates special,
periodic, and hourly METAR format messages. o




1. Weather Storage PrdceSs1ng (WSP) - Performs archival
-proce551ng for storage and retrleval handling of Metar messages

3. Malntenance Proce551ng (MP) - Generates performance
reports, alarms, alerts, and state change messages in support of
the MPS. .

k. System Log (SL) - Accepts error messages and events from
all TLCSCs and enters them 1n the error and event logs.

1. Mission Cycle Control (MCC) - Controls and sequences the
l-minute mission cycle. ' ’ :

m. Startup Shut down Recovery (SSR) - Handles system
initialization, shut down, and general process control of all
TLCSCs. : S L ' L

n. .Specialist Interface (SI) - Provides an 1nterface to
allow the ADAS specialist to access and control the ADAS system.

0. nghtnlng Processing (LHT) - Manages the logical
connection to the commercial NLDN, performs flash and »
geographical screening on incoming LDD messages, generates LAD
messages for distribution to lightning configured AWOS sites, and
‘maintains internal RMS data p01nts for dellvery to the MP TLCSC .

. upon request

‘3.3,INTERFACES{

As mentioned in section 1, Introductlon, much of the  ADAS/ALDARS
OT&E testing involved use of the Interactive Process Simulator
(IPS) to simulate those interfaces not operational (“live”). - In
the following discussion of the interfaces employed during the
OT&E testing, the extent of IPS usage w1ll be 1dent1f1ed

a. AWOS/ASOS - The Operatlonal ADAS/ALDARS 1nvolves a

- maximum conflguratlon of 50 ASOS and 25 AWOS stations connected
to ADAS/ALDARS via the eight six-channel HDLC nultidrop
communications controllers. Up to 10 stations can be connected
to any one of the 48 channels. However, only three “live”
stations were available during the testing - two AWOS type and
one ASOS type. Therefore, much of the testing involved IPS-
simulation of these stations. Intensive use was made of the
“live” stations to verify the link protocol (HDLC - NRM),
command/response timing, and the correctness of the processing of
the LAD messages sent them.

The IPS was used to (1) simulate multldrop conflguratlons, (2)
simulate various message scenarios involving the generation of
different message types (METAR, Aviation Selected Special Weather
Report (SPECI), Standard Hydrological Exchange Format (SHEF))
from ASOS stations and AWOS format messages from AWOS stations
which would prec1p1tate conver51on to METAR by the ADAS/ALDARS,

8




and (3) simulate the maximum connected load'at an operational .
site for stress testing the ADAS/ALDARS Central Processing Unit
(CPU) processing capability and l-minute mission cycle o

compliance.

b. NLDN - The ADAS/ALDARS OT&E included tests with the
“live” NLDN source as well as tests with IPS-simulated NLDN data.
Tests with the “live” NLDN confirmed proper operation of the NLDN
reception hardware. Proper operation of the lightning processing
software was confirmed by adjusting the coordinates of the “live”
AWOS stations in the test to conform to the incoming lightning
data. Tests with IPS-simulated data enabled the evaluation of
the ADAS processing of concurrent lightning strikes in different
geographical areas, and in different sectors and zones. .

c. WMSCR - The ADAS/ALDARS OT&E included tests with the
IPS-simulated WMSCR as well tests with a “live” WMSCR located at
_ the Technical Center. Since the ADAS has only one X.25 port

available, the simulated WMSCR had to be used whenever the
ADAS/ALDARS tests involved other ADAS X.25 users which were not -
available as “live,” i.e., WARP, ITWS, DLP, and MPS (when “live”
MPS was not available. Since ADAS communiicates with the X.25
users via NADIN II, the IPS simulated NADIN II to the extent .
"necessary. ADAS/ALDARS testing with the “live” WMSCR, via the
test NADIN II Node located at the Technical Center, demonstrated
the ADAS/ALDARS capability to function with the actual hardware.

d. MPS - The ADAS/ALDARS OT&E also included tests with the
IPS-simulated MPS as well as the “live” MPS located at the
Technical Center. The rationale underlying when testing was done
with the “live” MPS via the Technical Center NADIN II Node versus
with the IPS-simulated MPS and simulated NADIN II node is
essentially the same as for the WMSCR stated above. '

e. WARP, ITWS, DLP - The ADAS/ALDARS OT&E employed the IPS
simulator for all tests involving the WARP, ITWS, and DLP due to’
the unavailability of these subsystems at present. NOTE: The FAA
does not plan to implement the DLP in its present state (see
appendix E). : ’ :

4. TEST AND EVALUATION DESCRIPTION.

4.1 TEST SCHEDULE AND LOCATIONS."

Both phases of the ADAS/ALDARS OT&E testing, designated OT&E #1
and OT&E #2 were performed at the FAA William J. Hughes Technical
Center. OT&E #1 was conducted during the period July 25, 1997,
through October 30, 1997, and OT&E #2 was conducted during the
period January 5, 1998, through February 13, 1998. ’



4.2 PARTICIPANTS

Both phases of the ADAS/ALDARS OT&E testing were conducted by
:members of the ‘ACT-320 Weather. Branch Personnel Involved

Don Groot = Test DIrector and ALDARS ProceSSIng TestIng
Ed Schlain - Communications Interfaces Testlng (OT&E #2
only) '

Jock Stratton - Degraded OperatIons, METAR, Operational, and
Stress Testing

Hugh Vuong - Communlcatlons Interfaces Testing

 Note: ACT-330 personnel performed RMS testlng See appendix D
for further detaIls v : :

4.3 TEST AND SPECIALIZED EQUIPMENT

Varlous test and speCIalIZed equlpment were employed durIng both
OT&E #1 and OT&E #2. A patch panel was utilized to facilitate
establishing a variety of test connections and four Protocol
Analyzers were used to monitor. and store data exchanged on the

~ AWOS circuits and on the X.25 circuit to NADIN II. The patch
panel permitted, via a plug-in patch cord, the ready connection
of any of the three “live” AWOS circuits (each with one station)
and the “live” X.25 circuit to any of the four Protocol :
Analyzers. This was an important facility since the Protocol
Analyzers differed with respect to the features offered; e. g.,
data display format; on-screen interpretation of the data
displayed including protocol commands, responses, and error
conditions; capability of storing the data exchanged on the
communications link; and the capabIlIty to ‘playback and interpret
this data on a personal computer (PC). - The patch panel also
facilitated the diversion of an ADAS/ALDARS American Standard
Code for Information Interchange (ASCII) data stream printer
output to a PC which would capture this Informatlon in a file
establlshed with the ProcomPlus software. '

The Protocol Analyzers employed included two Telebyte PC Comscope
Model 904 one InterVIew 7200 Turbo, and one Digilog Model 900.

4.4 TEST DETAILS.

~4.4.1 Category AL - ALDARS..

4.4.1.1 Test AL-O1A - ALDARS Interface.

The objectlve of thIs test was to verlfy partlcular ALDARS NAS-
SS-1000 requirements (see appendix A). In order to meet this
objective, this test used a simulated valid LDD Flash Messages
and 15 simulated AWOS stations to verIfy that ADAS:

- a. establlshed and maIntaIned receive- only communlcatlons,
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b. properly received valid‘data inputvmessages.

4.4.1.1.1 Description.

The IPS was configured to correspond to the ADAS configuration
including the simulation of 5 circuits with 15 AWOS stations.

One circuit had 10 stations (drops). The other four circuits had
five stations. The reason to simulate 15 stations was to
simulate an ADAS operational environment. This served to verify
that the ADAS software/hardware . (SW/HW) could properly service a
NLDN together with many (simulated) AWOS stations. Additionally,
IPS was configured to simulate one ITWS, and one Lightning Script
which contained valid LDD Flash Messages. ‘

4.4.1.1.2 Data Reduction and Analysis Method.

The data file on the Data Capture PC (PCl) that captured IPS data
contained the following: : ' ' ’

_ HEX display printouts for ITWS1 LDD
NLDN LDD MESSAGES file: oAL-0l1AA.NLDN
ITWS1 LDD MESSAGES file: iAL-01AA.LDD

The data file on the Data Capture PC (PC2) that captured ADAS
data contained the following:. , o

a. The Communications Datapoint filé is AL-0lA.com:

The NLDN Communications Datapoint
The ITWS1 Communications Datapoint

b. The Event Log file is AL-0lA.evt

: 61 -- EVENT Log for status of the ITWS connection has
changed. : , o ' o ,

’ 62 -- EVENT Log for status of the NLDN connection has
changed. : .

The HEX printouts and NLDN LDD message file were used to verify
that the ADAS/ITWSs properly received valid LDD input messages:

a. Application Data Unit (ADU) maximum size did not exceed
4096 bytes per ADU . ' : : .

b. The singlé ADU contained only LDD data

c. The ADU World Meteorological Organization (WMO) :

(envelope head, abbreviated heading and tail) containing only LDD
data was properly ermatted'and fields were correct. '

The test data in the NLDN LDD Messages out file and the ITWS1 LDD
Incoming Message Log (IML) file were examined to verify that the
LDD bound for ITWS moved through the ADAS within 5 seconds.
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Rev1ewed the ADAS Event Log for events pertlnent to this test,
particularly Event Types (61 62) .

Reviewed the Communications Datapoint’obtained fromlthe ADAS ST .
to verify the ADAS/NLDN Interface and ADAS/ITWSs Interface.

For this test, three out of three Evaluation Criteria passed.
The Evaluation Criteria used to determine that this test’s
requlrements were verlfled -are contained in appendix C.

4.4.1.1.3 Results and Dlscu581on,

The following paragraphs: contain cross-reference formal test
data; provide details of significant problems encountered during
test execution; and list the status of OT&E PTRs generated with
respect to test AL-01A. : _

4.4.1.1.3.1 Data.

Due to the volume of thé'cross—referenced test data, it has not
been included in this paragraph. The data.has been included in
the appendix C paragraph associated with test AL-01A.

4.4.1.1.3.2 'Significant Problems.

. None } o }
4,4.1.1.3.3 PTRs Generated.

None

4.4, 1 2 Test AL-01B = ALDARS Interface

The objectlve of this test was to verlfy partlcular ALDARS NAS-
SS-1000 requirements (see appendix A). In order to meet this =
objective, this test used the simulated valid LDD Flash Messages
with maximum length (20 Flash Records) -and 15}s1mulated AWOS
statlons to verify that ADAS: o '

a. established and malntalned receive- only communlcatlons,
b. properly recelved valid data 1nput messages

4.4.1.2.1 Description.

The IPS was configured to correspond to the ADAS conflguratlon,
including the simulation of 5 circuits with 15 AWOS stations.

One circuit had 10 stations (drops). The other four circuits had
five stations. The reason to simulate 15 stations was to
simulate an ADAS operational environment. This served to verlfy
that the ADAS software/hardware (SW/HW) could properly
communicate with the NLDN and many (simulated) AWOS stations.
Addltlonally, the IPS was conflgured to simulate 1 ITWS, and the
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Lightning Simulator Script which contained a valid LDD Flash
Messages with maximum length (20 Flash Records).

4.4.1.2;2 Data Reduction and Analysis Method.

The data filé on the Data Capture PC (PCl) that captured IPS data
contained the following: ' : g

HEX display printouts for ITWS1 LDD
NLDN LDD MESSAGES file: oAL-01BA.NLDN .
ITWSl 1LDD MESSAGES file: iAL-01BA.LDD

The data file on the Data Capture PC (PC2) that captured ADAS
data contained the following: : .

a. The Communications Datapoint file is AL-01B.com:

The NLDN Communications Datapoint
The ITWS1 Communications Datapoint

b. The Event Log file is AL-01B.evt.

o 61 -- EVENT Log for status of the ITWS connection has
'~ changed. _ . ' ' o o
. 62 -- EVENT Log for status of the NLDN connection has
changed. ' o : .

‘The HEX printouts and NLDN LDD messagé‘file were examined to
verify that the ADAS/ITWSs properly received valid LDD input
messages: : ' , ' : ‘ ' .

1. ADU maximum size did not exceed 4096 bytés'per ADU
2. The single ADU contained only LDD data

3.  The ADU WMO (enveibpe‘head, abbreviated heading and
tail)containing only LDD data was properly formatted and fields
were correct. _ : ' : : :

The test data in the NLDN LDD Messages out file and the ITWS1 LDD
(IML) file were examined to verify that the LDD bound for ITWS
moved through the ADAS within 5 seconds. ‘ ' '

Reviewed the ADAS Event Log for events pertinent"to'this test,.
‘particularly Event Types (61, 62). '

Reviewed the Communications Datapoint obtained from the ADAS SI
to verify that the NLDN and the ITWSs properly interfaced with
ADAS. ’ : ' .

For this test, -three out of three Evaluation Criteria passed.
The Evaluation Criteria used to determine that this test’s
requirements were verified are contained in appendix C.
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4.4.1. 2 3 Results and Dlscu551on

The follow1ng paragraphs contaln cross-reference formal test
data; provide details of significant problems encountered during
test execution; and list the status of OT&E PTRs generated with
respect to test AL- OlB '

4.4.1.2.3.1  Data.

Due to the Volume of the cross- referenced test data, it has not
been included in this paragraph. The data has been included in
the appendix C paragraph assoc1ated with test AL-01B.

_4.4.1.2.3.2 Slgnlflcant Problems

None

4.4.1.2.3.3 PTRs Generated.
- None - | |

4.4.1.3 Test AL- 01c - ALDARS Interface

The objectlve of thls test was to verlfy partlcular ALDARS 'NAS-
SS-1000 requlrements (see appendix A). 1In order to meet this
objective, thlS test used a simulated valid/invalid LDD Flash
Messages and 15 51mulated AWOS statlons to verlfy that the ADAS

a; established and malntalned receive- only communlcatlons,
b. vproperly recelved valid data input messages,
c. detected error condltlons in the data- 1nput stream.

4.4.1.3.1 Descrlptlon

The IPS was conflgured to correspond to the ADAS conflguratlon,
including the simulation of 5 circuits with 15 AWOS stations.

One circuit had 10 stations (drops). The other four circuits had
five stations. The reason to simulate 15 stations was to
simulate an ADAS operational environment. This served to Verlfy
that the ADAS software/hardware (SW/HW) could properly :
communicate with the NLDN and many (simulated) AWOS stations.
Additionally, the IPS was configured to simulate one ITWS and one
Lightning Simulator Script which contained valid LDD Flash
Messages and invalid LDD Flash Messages of various types. These
valld/lnvalld Flash Messages were simulated 51multaneously

4.4,1.3.2 Data Reductlon and Analy51s Method

The data file on the Data Capture PC (PCl) that captured IPS data_
contained the following:

HEX display printouts for ITWS1 LDD"
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NLDN LDD MESSAGES file: oAL-01CA.NLDN
ITWS1 LDD MESSAGES file: iAL-01CA.LDD

The data file on the Data Capture PC (PCZ) that CapturedﬁADAS
data contained the following: : o

a. The Communications Datapoint’file is AL-01C.com:

The NLDN Communications Datapdint
The ITWS1 Communications Datapoint

b. The Event Log file is AL-01C.evt

. 61 -- EVENT Log for status of the ITWS connection had
-changed. _ ( o S : ~
~ 62 -- EVENT Log for status of the NLDN connection had
changed. = =~ S ' . .
21 -- EVENT Log for status of. the erroneous message, had

been triggered by system logging.
The HEX printouts and NLDN LDD message file were examined to
verify that the ADAS/ITWSs properly received valid LDD input.
messages: o -

1. ADU maximum Size did not'eXceed 4096 bytes per ADU

2. The single ADU contained only LDD data .
3. The ADU WMO (envelope head, abbreviated heading and

tail) containing only LDD data was properly formatted and fields
were chrect. . ' . v

The test data in the NLDN LDD Messages out file and the ITWS1 LDD
(IML) file were examined to verify that the LDD bound for ITWS
moved through the ADAS within 5 seconds. :

Reviewed the ADAS Event Log for events pertinent to this test, :
particularly Event Types (61, 62, 21). ‘ -

Réviewed the Communications Datapoint obtained from the ADAS SI
to verify that the NLDN and the ITWSs properly interfaced with
- ADAS. ' ' : :

For this test, four out of four Evaluation Criteria passed. The
Evaluation Criteria used to determine that this test’s
requirements were verified are contained in appendix C.

4.4.1.3.3 Results and Discussion.

The following paragraphs: contain cross—reference'formal test
data; provide details of significant problems encountered during
test execution; and list the status of OT&E PTRs generated with
respect to test AL-01C. ' '
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4.4.1.3.3.1 Data.

Due to the volume of the cross- referenced test data, it has not
“been included in this paragraph. The data has been included in
the appendlx C. paragraph assoc1ated w1th test AL 01cC.

4.4.1.3.3.2 Slgnlflcant Problems

None

4,4;1.3{3.3 PTRs Generated.
None .

4.4.1.4- Test AL-01D - ALDARS Interface

The objectlve of thlS test was to verlfy partlcular ALDARS NAS-
SS-1000 requirements (see appendix A). 1In order to meet this
objective, this test used 50 51mulated AWOS statlons and “llve"
NLDN to verify that ADAS

a. establlshed system tlmlng constralnts,

b. Electrlcally/mechanlcally 1nterfaced properly w1th the
"live" NLDN.

c. detected error conditions in_the data input stream,
d. properly received valid data input messages,

e, properly maintained performance data points reflecting
the status/condltlon of the NLDN/ ADAS interface.

4.4.1.4.1 Descrlptlon

The ADAS was conflgured to correspond to the IPS w1th a “live”
NLDN (interface) configuration. Additionally, the ADAS was
configured to geographlcally cover the continental U.S. This was
accomplished by accessing the site adaptation data u51ng the ADAS
Specialist Console(ASC). ‘With the ADAS configured in this way,
the ITWS simulators received all LDD Flash Messages. This
allowed for easier verification that ADAS properly dlssemlnated
LDD Flash Messages to ITWS.

_The IPS was conflgured to correspond to the ADAS configuration
including the simulation of 20 circuits with 50 AWOS stations.’
Simulated circuit connectivity spreader over all eight Interface
Control Cards (ICCs) and with a mixture of Direct Memory Access
(DMA) and Interrupt Request (IRQ) SW Handling channels. One }
simulated channel had 10 stations (drops). The other 19 channels
had a total of 40 stations. The reason to simulate 50 stations
was to simulate an ADAS operational environment. This served to
verlfy that the ADAS SW/HW could properly service, in compliance
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with established system timing constraints and throughput
requirements, an NLDN together with many (simulated) AWOS
stations. Additionally, the IPS was configured to 51mulate six
ITWSs. - :

A Line Monltor/Protocol Analyzer (LMPA) connected in  series witha
the ADAS/NLDN Monitor port. The LMPA data recorded were examined
to verify that the LDD Messages transmitted from "live" NLDN to
ADAS. _ :

_4.4.1{4.2 Data Reduction and Analysis Method.

The data file on the Data Capture PC (PC1) that captured IPS data
contalned the follow1ng : ,

"HEX display printouts for ITWSl LDD
HEX display printouts for- ITWS6 LDD

ITWS1 LDD MESSAGES file: iAL-O01AA.LDD
ITWS1 LDD MESSAGES file: iAL- 01AA.LDD

The data file on the Data Capture PC (PC2) that captured ADAS
data_contained the following: : : ‘ o

a. The Communications Datapoint fileyis AL-01D.com:
The NLDN Communications Datapoint
The ITWS1 Communications Datapoint
The ITWS6 Communications Datapoint

'B. The Event Log file is AL-01D.evt

61 - EVENT Log for'status of the ITWS connection had

. changed.
62 —-- EVENT Log for status of the NLDN connectlon had
changed
21 -= EVENT Log for status of the erroneous message, had

been triggered by system logging.

The LMPA data captured transferred to the Data Capture PC {(PC3)
by using Procomm Plus software The file named is an AL 01D. lmp

The “AL-01D. lmp” file and ITWS(1, 6) LDD incoming message flle
were examined to verify that the "live" NLDN properly interfaced
with ADAS. Verifications consisted of the ADAS SW/HW which
properly accepted and interpreted the NLDN data stream with the
characteristics: serial, asynchronous, 1200 baud rate, 8 data.
‘bits, 1 stop bit, and no parlty :

The HEX prlntouts were used to verlfy that the ADAS/ITWS properly
recelved valid LDD 1nput messages: :

1. ADU maximum 51ze did not exceed 4096 bytes per ADU
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2. ‘The single ADU contained only LDD data

3. The ADU WMO (envelope head, abbrev1ated heading and

' ~tail) contalnlng only LDD data was properly formatted and fields
were correct. :

Reviewed the ADAS Event Log for events pertinent to this test,

partlcularly Event Types (05, 61, .62, 21).

Reviewed the Communications Datapoint obtained from the ADAS ST
to verify that the NLDN and ITWSs properly interfaced with ADAS.

“For this test, four out of four Evaluation Criteria pasSed. The

Evaluation Criteria used to determine that this test’s
requlrements were verlfled are contalned in appendlx C

4, 4 1.4.3 Results -and Discussion..

The following paragraphs contain cross-reference formal test
data; provide details of significant problems encountered during
test execution; and list the status of OT&E PTRs generated with
respect to test AL-01D. . . :

4.4.1. 4 3. 1 Data

Due to the volume of the cross- referenced test data, it has hot

- been included in this paragraph. The data has been 1ncluded 1n

the appendix C paragraph assoc1ated with test AL-01D.

4.4.1.4.3.2 sSignificant Problems.

During OTE#1, NLDN Interface'test AL-01D, the communication

status between NLDN and ADAS failed (refer to PTR OTE-001).  DME
Corporation (DME) corrected the problem by updating the software.
DME also updated the hardware setting in the serial buffer box.
During the DT&E#2 and OT&E#2, the problem detailed in PTR OTE- OOl

‘was verified as corrected. However, a new PTR OTE-047 was

generated. The ADAS/ALDARS documentation for the NLDN buffer box
did not provide either setup procedures or technical information

- for the box's four configuration dip switches. ADAS operational

setup required specific ‘'settings to configure the buffer box to
properly interface ADAS with the NLDN. :

4.4.1{4.3.3 PTRs Generated.

See appendix B for complete PTR detalls The PTRs;generated with

‘respect to this test are

Critical PTR(s): OTE-001 - CLOSED
Moderate PTR(s):  OTE-047 - OPEN
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4.4.1.5 Test AL-02A.

The objective of this test was to verify particular ALDARS NAS- -
SS-1000 requirements (see appendix A). , I S

Ih order to meet this objective, this test verified that:

a. ADAS could process, store, ahd maintain a database to
keep track of AWOSs, AS0Ss, and ITWSs that were_enabled to
receive NLDN lightning data. : - '

b. ADAS could properly determine the proximity of

" lightning strikes and generate a message for each AWOS/ASOS when
the lightning strikes were within the defined geographical areas
surrounding the AWOS/ASOS. UL

c. ADAS maintained statusldf lidhthingvactiVity movément
and identified cessation of lightning activity for each
AWOS/ASOS. | o -

d. ADAS maintained a count of lightning strikes for the

last 15 minutes for each of the 10 zones/sectors about the .
AWOS/ASOS Airport Reference Point (ARP). [NOTE: ADAS maintained

these counts internally and; therefore, it could only be
determined through code inspections. Code inspections were
performed at DT&E and were not performed during OT&E. However,
ADAS LAD messages do maintain a 15-minute persistence for
lightning activity for each zone/sector. This capability was

- verified during OT&E.] S ‘

4,.4.1.5.1 Description.‘

This scenario focused on one out of the fivé simulated AWOSSs.

The IPS sent flash records that fell into each of the 10 possible ;'

'AWOS zones/sectors. Each of these simulated lightning strikes
fell on a boundary between zones/sectors. S

The IPS was scripted using the Standard and Specified Flash
Message. Flash messages contained 10 flashes with 1 flash.
falling along the boarder for each of the 10 zones/sectors for
the BAWOS. These flash messages were generated every 16 minutes
to allow for the 15-minute persistence to clear out the LAD
messages. The flash locations in each zone/sector were varied to
stress the boundary conditions. Since the IPS had 1limitations of-
only placing flashes at whole integer nmi distances and whole
integer degrees from the ARP, boundary conditions, in some cases,
could only be marginally stress tested..

4.4.1.5.2 Data Reduction and Analysis Method.

NOTE: Actual analysis may find that some messages do not occur at
" the minutes indicated below. This is the result of the delay of
the IPS sending out LDD messages as the script progresses through
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its 1life cycle; fThe following‘is a*déScription as to why this
occurs. _ o , . v N

At the beglnnlng of the scrlpt, the LDD flash messages are sent
. to ADAS at the beginning of the minute or mission cycle. As the
script progresses, the LDD flash messages experience a delay in
being sent to ADAS and, therefore, are sent to ADAS later and
later into the m1nute/m1ss1on cycle. "As a result, when the
script first starts, the LDD messages sent at the top of the
minutes get processed by ADAS during that minute’s mission cycle.
But at some point during the life of the scrlpt, the LDD message
will be sent to ADAS too late into the mission cycle and as a
result will not get processed during that minute’s mission cycle.
When this occurs the LDD message will not get processed until the
next minute’s mission cycle and, therefore, it appears as’ 1f ADAS
sklpped” proce551ng LDD messages for 1 minute. o

“LAD messages:

The LAD messages were logged on the IPS ds part of the AWOS
‘incoming message log. Analysis of the LAD messages sent
indicated:. " ’ o o

- minutes 1 - 15, 17 - 31, 33 - 47, 49 - 63, 65 - 79, and 81 -
85: flash occurred in each zone/sector (NOTE: Because of the ’
rumerical rounding some border line cases did not indicate a
flash in partlcular zones and sectors. See PTRs OTE-025, OTE-
026, and OTE- 027) . ' ‘ S ’

mlnutes 95 - 111: flash occurred in zones 1 and 2.

. ‘minutes 16, 32, 48, 64, 80, 96, and 112: no flashes occurred
_1n each zone/sector ' ' ‘ ' : ’

For the ITWS:

The LDD messages were logged on the IPS for each ITWS as part of
their incoming message log. Analysis of the ITWS's LDD messages
indicated that each of the lightning flash records were passed
along, since each flash passed the rough geographic screenlng
As a result, the LDD contalned for:

‘minute 1, 17, 33, 49, 65, 81, and 97 - all_lO”flash records
"sent by NLDN simulator e B .

- For - thlS test, 13 out of 13 Evaluation Criteria passed The

Evaluation Criteria used to determine that this test’s
: requlrements were verified are contained in appendlx cC.
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4.4.1.5.3 Results and Discussion. .

4.4.1.5.3.1 Data.

See appendix C for a list of the files that contain the test data
results and evaluation criteria Cross Reference (CR) numbers
indicated in the Data Reduction and Analysis Method section
above. ' C

4.4.1.5.3.2 Significant Problems.

1. During OT&E #1, test AL-02A, there were a number of lightning
. strikes that were not reported in the appropriate LAD messages..
These lightning strikes were all located along the border between
different zones/sectors. DME investigated this problem and found
that this was the result of computer rounding errors. This |
problem was classified as Major, but has been closed. (Refer to
PTR OTE-025, OTE-026, and OTE-027.). ' ' '

4.4.1.5.3.3 PTRs Generated.

See appendix B for the complete PTR‘details.b-The PTRs generatéd
with respect to this test are: . o :

- Major: OTE-025 - Closed
- - OTE-026 - Closed
OTE-027 - Closed

4.4.1.6 TEST AL-02ZB.

The objectivé of this test was to verify particular ALDARS NAS-
SS-1000 requirements (see appendix A). :

In order to meet these objectives, this test verified that:

A a. ADAS could process, store, and maintain a database to
‘keep track of AWOSs, ASOSs, and ITWSs that were enabled to
receive NLDN lightning data. .

b. ADAS could properly determine the proximity of lightning
strikes and generate a message for each AWOS/ASOS when the
lightning strikes were within the defined geographical areas
surrounding the AWOS/ASOS. —_— ,

c. ADAS maintained the status of lightning éctivity
movement and identified the cessation of lightning activity for
each AWOS/ASOS. : : ' ‘

d. ADAS maintained a count of lightning strikes for the
last 15 minutes for each of the 10 zones/sectors about the
AWOS/ASOS Airport Reference Point (ARP) [NOTE: ADAS maintained
these counts internally and, therefore, it could only be '>
determined through code inspections. Code inspections were
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performed at DT&E and were not performed during OT&E.  However,
ADAS LAD messages maintained a 15-minute persistence for
llghtnlng activity for each zone/sector This capablllty was

- vverlfled durlng OT&E 1

Uee;v AWOS/ASOS recelved the once: per mlnute LAD data sent by -
ADAS and identified thunderstorms in the surface observatlons by
reporting 1t when the llghtnlng was presently active.

, f}‘ AWOS/ASOS correctly reported the llghtnlng act1v1ty, as
defined in the ADAS LAD message, "at the airport" when the
llghtnlng was at 5 nmi and w1th1n 5 nmi of the ARP.

g. AWOS/ASO0S correctly reported the llghtnlng act1v1ty, as
deflned in the ADAS LAD message, "in v1c1n1ty of the airport"”
when the lightning occurred within a rlng of radius greater than
5 nmi and less than or equal to 10 nmi of the ARP.

h. AWOS/ASOS correctly reported the appropriate sector
directional designator for the lightning activity, as defined in
the ADAS LAD message, when lightning was between 10 and 30 nmi of

the ARP .

4.4.1.6.1; Description.

'fThis_scenario involved one live AWOS, one live ASOS, and one
simulated AWOS. The two live stations replicated: the simulated
station with the same latitude and longitudes (Note: The ADAS
does not allow them to be exactly the same, therefore, the
latitudes were off by .05 minutes.) As a result, the log files
for the simulated station were used to verify the data sent to
the live stations. The live AWOS and ASOS were necessary to

- verify that the AWOS and ASOS properly encoded the LAD messages
sent by ADAS. The IPS sent the same flash messages for all
~sites. This entailed single strikes in multiple zones and

- sectors, in various combinations, to ensure that ADAS generated °
the appropriate LAD messages. Determination was made that the
live AWOS and ASOS properly reported the correct messages. '

The ‘following is a description of the scenario that was performed
for the AWOSs and the ASOSs. The IPS was scripted using the
Standard and Specified Flash Message and designed with a delay to
allow for initialization. The script generated combinations of
flashes in order that processing could be performed for multiple

E strlkes

4.4.1;6.2 Data Reduction and Analysis Method.

NOTE: Actual analysis may find that some messages do not occur
at the minutes indicated below. This is the result of the delay
of the IPS sending out LDD messages as the script progresses
through its life cycle. The: follow1ng is a description as to why
thlS occurs. :
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‘and 7

At the beginning of the script, the LDD flash messages are sent
to ADAS at the beginning of the minute or mission cycle. As the
script progresses, the LDD flash messages experience a delay in
being sent to ADAS and, therefore, are sent to ADAS later and
later into the minute/mission cycle. As a result, when the
script first starts, the LDD messages sent at the top of the
minutes get processed by ADAS during that minute’s mission cycle.
But at some point during the life of the script, the LDD message
will be sent to ADAS too late into the mission cycle and as a
result will not get processed during that minute’s mission cycle.
When this occurs the LDD message will not get processed until the
next minute’s mission cycle and, therefore, it appears as if ADAS
*skipped” processing LDD messages for 1 minute. : S

LAD messages:

Configuration 66 was set up for the live AWOS and ASOS to have a

_corresponding AWOS simulator. As a result, the LAD messages were

logged on the IPS as part of the AWOS incoming message 1log.
These logged messages were used to verify that the messages for
the live AWOS and ASOS were correct. ‘ S E

Analysis of the LAD messages sent verified the following:

minutes l‘and 2 - lightning in zone 1 and sector 7
minutes 3 and 4 - lightning in zone 1 and sectors 6 and 7
minutes 5 to 15 - lightning in zone 1 and sectors 5, 6,
minutes 16 and 17 - lightning in zone 1 and sectors 5 and 6
minutes 18 and 19 - lightning in zone 1 and sectors 4, 5,

minutes 20 to 32 - lightning in zone 1 and-sectofs 2, 4,
and 7 , : o P o
minutes 33 and 34 - lightning in zone 1 and sectors 2, 3, 4,

and 5 ’ o > - : : .
minutes 35 to 47 - lightning in zone 2 and sectors 1, 3, 4,
and 5 , S o R '

minutes 48 and 49 - lightning in zone 2 and sectors i, 2, 4,
and 5 - . T ‘ o
minutes 50 to 62 - lightning in zone 2 and sectors 2, 4, 5,
and 8 ‘ ‘ : , _
minutes 63 and 64 - lightning in zone 2 and sectors 1, 3, 6,
7, and 8 : . v _ : - :

minutes 65 to 77 - lightning in zone 2 and sectors 1, 3, 6,
and 7 , : ' '
minute 78 to 92 - lightning in zone 2 and sector 3
minute 93 - no lightning occurred.
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SPECIs at: , '
minutes 1, 6, 21, 36, 51, 81

For the live AWOS/ASOS‘b

»Determlnatlon that the live AWOS and ASOS correctly 1ncorporated
the LAD messages was done ‘through inspection of the 1-minute AWOS
format messages that ADAS received from the AWOS and ASOS. This
information was found in the DLP file which contained the AWOS
format l-minute messages. 'Below is a description of what was
included in the AWOS/ASOS l-minute messages.

The DLP file was logged on the IPS. Analysis of the DLP flle
7 1nd1cated that flashes occurred as follows: :

mlnutes 2 and 3 - llghtnlng "AT THE AIRPORT" and "LTG DSNT

" |

' ﬁinntes 4 to 5’— llghtnlng "AT THE AIRPORT" and‘"LTG DSNT SW
.;igntes 6 to 16 - lightning "AT THE AIRPORT".and "LTG DSNT S
nigutef 17 and 18 - lightning "AT THE AIRPORT""and "LTG DSNT
ééguigf 19 and 20‘—-iightning "AT‘THE AIRPORT" and "LTG DSNT

minutes 21 to 33 - llghtnlng "AT THE AIRPORT" and "LTG DSNT
NE & SE & W"

minutes 34 and 35 - llghtnlng "AT THE AIRPORT" and "LTG DSNT
NE - 8"

- minutes 36 to 48 - llghtnlng "VICINITY"_and "LTG DSNT ALQDS"
(1d hex) .

minutes 49 and 50 - llghtnlng "VICINITY" and "LTG DSNT
ALQDS" (1b hex) '
minutes 51 to 63 - llghtnlng "VICINITY" and "LTG DSNT ALQDS"'
(9a hex)

minutes 64 and 65 - llghtnlng "VICINITY" and’ "LTG DSNT
ALQDS" (e5 hex)

minutes 66 to 78 - llghtnlng "VICINITY" and "LTG DSNT ALQDS™
(65 hex) :
minute 79 to 93 - llghtnlng "VICINITY" and -"LTG DSNT E"
mlnute 94 - no llghtnlng occurred

SPECI bit: v : ‘
' m1nutes'2 T, 22, 37,-52, 82

Also, startlng at minute 2 there was an Automated Remark, TSBxx,
- to indicate the beginning of the thunderstorm. This remark was
maintained until the next hour was reached. Once the hour was
reached, the TSBxx was dropped. No TSExx was recorded since the
test ended before it was generated.
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For the ITWS:

The LDD messages was logged on the IPS for each ITWS as part of
their incoming message log.  Analysis of the ITWS's LDD messages
indicated that each of the lightning flash records had been
passed along (since each flash passed the rough geographic
screening). Inspection of the LDD messages verified the
following: : :

minute 1 - flash for zone 1 and sector 7.

minute 3 - flash for zone 1 and sector 6.

minute 5 - flash for zone 1 and sector 5.

minute 18 - flash for zone 1 and sectors 4 and 7.
minute 20 - flash for zone 1 and sector 2.

minute 33 - flash for sectors 3, 4, and 5.

minute 35 - flash for zone and sector 1. .
minute 48 - flash for zone and sector 2, 4, and 5.
minute 50 - flash for zone and sector.8. :
minute 63 - flash for zone and sectors 1, 3, 6, and 7.
minute 78 - flash for zone and sector 3.

ST NESENEN

For this test, 36 out of 37 Evaluation Criteria fully passed and
1 out of 37 Evaluation Criteria partially passed. The Evaluation -
Criteria used to determine . that this test’s requirements were
verified are contained in appendix C.

4.4.1.6.3 Results and Discussion.

4.4.1.6.3.1. Data.

See appendix C for a list of the files that contain the test data
results and evaluation criteria CR numbers indicated in the Data
" Reduction and Analysis Method section above.

4.4.1.6.3.2 Significant Problems.

‘a. AWOS related problems

1. During OT&E #1, analysis of the live AWOS test data
revealed that the One-Minute Observation (OMO) messages did not -
have the Thunderstorm Begin and Thunderstorm End Alert Data bits
set under certain conditions. AUA-430 researched this problem
and found that there was no requirement for the AWOS to set these
bits, even though the bits are available 1in the OMO messages.
ACT-320 recommended that a note be placed in the ICD for AWOS to
set these bits. AUA-430 elected to leave the ICD as is. Since’
there was no requirement for AWOS to set these bits, this PTR was
closed. This problem was classified as Moderate. (Refer to PIR
OTE-036) . : ' ‘
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b. ASOS—related problems

1. Live testlng with the ASOS revealed that "THROUGH"
was used in place of "-" in the LTG DSNT ..." remarks. The ASOS
software was modified and testing verified that the problem was
corrected. 'As a result, this problem was closed. This problem
was classified as Minor. (Refer to PTR OTE-035). : ‘

2, During OT&E'#Z, analy51s of the data for test AL-02B
(file al-02b-2.cap) revealed that the AS0S, KSP1l, had the
follow1ng problems S L :

(a) multlple Thunderstorm Begin (TSB)XX remarks
w1thout any Exx 1mbedded in the message o

(b) cases where the mlnutes crossed over from 1
hour to the next and the TSB remark did not indicate the prev1ous
-hour, i.e., TSBhhxx.

' *(c) some of the TSBxx mlnutes changed from one
‘SPECI to the next SPECI; e.g., in one SPECI TSB12 would be
“indicated and in the next TSBl7 would appear.

" These problems were cla551f1ed as Major and remaln open ~{(Refer
to PTR OTE-054.) , :

4 4.1.6.3.3 PTRS GENERATED

See’ appendlx B for the complete PTR detalls The PTRs generated
with respect to thls test ‘are:

L

Major: = OTE-054 - Open .
"Moderate:tOTE—O56 - Closed:f
Minor:  OTE-035 - Closed

- OTE-036 -

~Closed

4 4.1.7 Test AL-02C.

The objective of this test was to verlfy partlcular ALDARS NAS-
S55-1000 requlrements (see appendlx h).

In_ordervto meet thls_objectlve,-this tést verified that:

a. ADAS could process, store, and maintain a'database to
keep track of AWOSs, ASOSs, and ITWSs that were enabled to
" receive NLDN llghtnlng data.

. b. ADAS properly determlned the prox1m1ty of llghtnlng
strikes and generated a message for each AWOS/ASOS when the
lightning strikes were within the deflned geographlcal areas
surroundlng the AWOS/ASOS
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c. ADAS maintained the status of lightning activity
‘movement and identified the cessation of lightning activity for
each AWOS/ASOS. ' o .

d. ADAS maintained a count of lightning strikes for the
last 15 minutes for each of the 10 zones/sectors about the
AWOS/ASOS ARP.  [NOTE: ADAS maintained these counts internally
and, therefore, it could only be determined through code
inspections. Code inspections were performed at DT&E and were
not performed during OT&E. However, ADAS LAD messages do
maintain a 15-minute persistence for lightning activity for each
zone/sector. This capability was verified during OT&E.] T

e. AWOS/ASOS received the once per minute LAD data sent by
ADAS and identified thunderstorms in the surface observations by
reporting it when the lightning was presently active. -

f. AWOS/ASOS correctly reported the lightning activity, as
defined in the ADAS LAD message, "at the airport" when the
lightning was within 5 nmi and within 5 nmi of the ARP.

g. AWOS/ASOS correctly reported the lightning activity, as
defined in the ADAS LAD message, "in vicinity of the airport" .-
‘when the lightning was from 5 nmi to 10 nmi of the ARP. '

h. AWOS/ASOS correctly reported the appropriate sector
directional designator for the lightning activity, as defined in
the ADAS LAD message, when lightning was between 10 and 30 nmi of
the ARP. Do » , , S

4.4.1.7.1 Description.

This scenario involved one live AWOS, one live ASOS, and one
simulated AWOS. The two live stations replicated the simulated . -~

station with the same latitude and longitudes. (Note: The ADAS
does not allow them to be exactly the same, therefore, the o
latitudes were off by .05 minutes.) As a result, the log files

for the simulated station were used to verify the data sent to
the live stations. The live AWOS and ASOS were necessary to .
verify that the AWOS and ASOS properly encoded LAD messages sent
by ADAS. The IPS sent the same flash messages for all sites. )
The flash messages entailed single strikes in zones and sectors,
in a zone by zone, sector by sector process, to ensure that ADAS
generated the appropriate LAD messages. This enabled the :

"~ determination that the live AWOS and ASOS properly reported the
correct message. : ' o : :

This scenario was designed in order that the IPS sent a flash
record every 16 minutes that fell into one of the 10 possible
AWOS zones/sectors. These flash messages were generated every 16
minutes to allow for the 15-minute persistence to clear out the
LAD messages. As a result, for a given 1l5-minute period only one
zone/sector was active. o
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The IPS waS scripted uSing'the Standard ‘and Specified‘Flésh
Message. Flash messages contained oneé flash for one of the 10
zones/sectors. : C

4.4.1.7.2 Data Reduction and Analysis Method.

NOTE: Actual analysis may find that some messages do not occur at
the minutes indicated below. This is the result of the delay of
the IPS sending out LDD messages as the script progresses through
its life cycle. The following is a description as to why this.
occurs. - : '

At the beginning of the script, the LDD flash messages are sent

- to ADAS at the beginning of the minute or mission cycle. As the
script progresses, the LDD flash messages experience a delay in
being sent to ADAS and, therefore, are sent to ADAS later and
later into the minute/mission cycle. As a result, when the
script first starts, the LDD messages sent at the top of the

- minutes get processed by ADAS during that minute’s mission cycle.
But at some point during the life of the script, the LDD message
will be sent to ADAS too late into the mission cycle and as a
result will not get processed during that minute’s mission cycle.
When this occurs the LDD message will not get processed until the
next minute’s mission cycle and, therefore, it appears as ‘if ADAS
“skipped” processing LDD messages for 1 minute. ' ' -

LAD mesSages:

The LAD messages were logged on the IPS as part of the AWOS
incoming message log. Analysis of the LAD messages sent
indicated that a flash occurred as follows: ‘ =

minutés 1 - 15, zone 1
minutes 17 - 31, zone 2

minutes 33 - 47, sector 1

minutes 49 - 63, sector 2
- minutes 65 - 79, sector 3
- minutes 81 - 95, ‘sector 4

minutes 97 - 111, sector 5

minutes 113 - 127, sector 6
minutes 129 - 143, sector 7
minutes 145 - 159, sector 8

During minutes 16,’32, 48, 64, 80, 96,»112, 128, 144, énd 160,
the LAD indicated that no flashes occurred in each zone/Sector,'

For the live AWOS/ASOS:

- Determination that the live AWOS and ASOS correctly incorporated
the LAD messages was done through inspection of the l-minute AWOS
format messages that ADAS received from the AWOS and ASOS. This
information was found in the DLP file which contained the AWOS
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format 1-minute messages. Also, the METAR/SPECI messages that
'ASOS sent and ADAS generated (for AWOS) were inspected using the
WMSCR file. Below is a description of what was included in the
AWOS/ASOS l-minute messages.. : '

The DLP file was logged on the IPS. Analysis of the DLP file
indicated that a flash occurred as follows: :

2 - 16, indicated lightning at the airport

ninutes

minutes 18 - 32, indicated lightning in vicinity of airport
minutes 34 - 48, indicated lightning in the N sector
minutes 50 - 64, indicated lightning in the NE sector
minutes 66 - 80, indicated lightning in the E sector
minutes 82 - 96, indicated lightning in the SE sector-
minutes 98 - 112, indicated lightning in the S sector
minutes 114 - 128, indicated lightning in the SW sector

130 - 144, indicated lightning in the W sector
146 - 160, indicated lightning in the NW sector

minutes
minutes

Duringvminutes 17, 33, 49, 65, 81,'97,'113, 129, 145,'ahd 161,
the DLP indicated that no flashes occurred in each zone/sector,'

The WMSCR file was logged_bh the IPS. Analysis of the WMSCR file
indicated that a SPECI was generated for the following times with
~flashes as follows: . : .

minutes 2, indicated lightning at the airport

minutes
minutes
minutes
minutes
minutes
minutes

18,
34,
50,
66,
82,
98,

indicated
indicated
indicated
indicated
indicated
indicated

lightning

lightning

lightning
lightning
lightning
lightning

in

in

in
in
in
in

vicinity of airport
the N sector

the NE sector

the E sector

the SE sector

the S sector

minutes
minutes
. minutes

114, indicated lightning in the SW sector
130, indicated lightning in the W sector
146, indicated lightning in the NW sector

For this test, 34 out of 36 Evaluation Criteria fully passed and
2 out of 36 Evaluation Criteria partially passed The o
Evaluation Criteria used to determine that this test’s
requirements were verified are contained in appendix C.

4.4}1.7.3 Results and Discussion.

4.4.1.7.3.1 Data.

See appendix C for a list of the files that Contain the‘test data
results and evaluation criteria CR numbers indicated in the Data
Reduction and Analysis Method section above.
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4.4.1.7.3.2 -Significant Problems.

a. ASQOS- related problems

_ 1. Durlng llve testlng w1th the ASOS,.lt’was discovered
that the ASOS incorporated 15 minutes of persistence in addition
to that of the ADAS 15-minute persistence on each lightning
strike. This problem was corrected, retésted, and verified to be
resolved (see OT&E #1 data file al-02c-4.cap). (Refer to PTR
OTE-028.) - - . ’ ’

2. During the retest of problem A 1., above, it was
vdlscovered that ASOS sent "LTG DATA MISG" remarks whenever the
ASOS did not receive the ADAS LAD message in time for the ASOS
OMO processing cycle. Retesting has been performed a number of .
times and still exists. This problem was classified as Major.-
(Refer to PTR OTE-037.) : ~ :

.b. Other Problems

1. The ASOS and AWOS systems handled dlfferently the

TSB/TSE for lightning strikes for zone 3. ASOS did not generate
'TSB/TSE remarks for zone 3 and AWOS did. The proposed resolution
of ‘this problem will be for AUA to6 update the ICD in order that
AWOS does not issue TSB/TSE for zone 3 strikes. The contractor,
DME, will be instructed to make this software change for the Y2K
software build. This problem is cla351f1ed as Moderate (Refer
to PTR OTE—O29.)

c. ADAS—related'problems

1. Automated Lightning Remarks. ADAS did not include
LTG AT AIRPORT and LTG VCNTY remarks into the LAD message. As a
~result, -these remarks are not 1ncorporated into the AWOS and ASOS
OMO, SPECI, and/or METAR messages. The ADAS Specification -

" ‘indicates that these should not be in the LAD, but the ADAS/AWOS

ICD indicates that these remarks should be in the LAD. The
proposed resolution is that AUA will update the ICD to expllc1tly
state that LTG AT AIRPORT and LTG VCNTY not be included in the
remarks. This change has not been made yet and, therefore, this
'PTR remains open. - This problem is cla551f1ed as Moderate.

(Refer to PTR OTE-009.)

2. Thunderstorm Begin/End errors with Metars Messages.

(a) During OT&E #l it was dlscovered that octets
57/58 were not used properly by ADAS as the source data for
TSB/TSE remarks in METAR messages. Also, ADAS did not
incorporate TSE remarks when the associated TSB was generated in

- the hour prior to the TSE. These two problems were related and

classified as Major (Refer to PTRs OTE-010 and OTE-032.) Both
of these problems were verified as corrected during OT&E -#2 and -
the PTRs were closed. However, during the retesting of these
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problems, a new problem was discovered. This new PTR was
documented in PTR OTE-052 (see 2.c below).

_ (b) During OT&E #1, it was discovered that the time
stamp used for the ADAS-generated SPECIs differed from the time
stamp of the TSB/TSE contained in the message. This problem was
classified as Critical since the credibility of the information
would be questioned by the users. During OT&E #2, this problem
was verified as corrected and the PTR was closed.  (Refer to PTR
OTE-012.) o :

(c) During the retesting of PTRs OTE-010 and OTE-
032, it was discovered (in the al-02c-1 data) that every OTIS
SPECI within a given hour that contained more than one TSBxx and
ended the Thunderstorm portion of the present weather begin/end
remark field with a Bxx, did not contain the first TSExx that
occurred during that hour. This problems was classified as
Moderate and remained open. (Refer to PTR OTE-052.)

4.4.1.7.3.3 PTRs Generated.

See appendix B for the complete PTR details. The PTRs génerated
with respect to this test are: _ : ’
Critical: OTE-028 ?>Closed, '

Major: OTE-010 - Closed
’ OTE-032 - Closed
OTE-037 - Open

Moderate: OTE-009 - Open
. OTE-021 - Closed

OTE-029 - Open

OTE-052 = Open

4.4.1.8 Test AL-03.

The objective of this test was to verify partiCular ALDARS NAS- -
$5-1000 requirements (see appendix A). . : ,

In order to meet this objective, this test verified that:

a. ADAS could process, store, and maintaih a database to
keep track of AWOSs, ASOSs, and ITWSs that were enabled to
receive NLDN lightning data.

: b. ADAS properly determined the proximity of lightning.
strikes and generated a message for each AWOS/ASOS when the
lightning strikes were within the defined geographical areas
surrounding the AWOS/ASOS.

c. ADAS maintained status of lightning activity movement.
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d. ADAS maintained a count of lightning strikes for the
last 15 minutes for each of the 10 zones/sectors about the- '
AWOS/ASOS ARP [NOTE: ADAS maintained these counts internally and,
therefore, it could only be determined through code inspections.
Code inspections were performed at DT&E -and were not performed
during OT&E. However, ADAS LAD messages did maintain a 15-minute
persistence for lightning activity for each zone/sector. This
capability was verified during OT&E.] ' ‘

4.4.1.8.1 Description;

This scenario involved four simulated AWOSs. The four AWOSs were
placed in a rectangular pattern and all four were fully inside
the ADAS boundaries. AWOSs 1, 2, and 3 were all to be LAD '
~message enabled, but AWOS 4 was not. o ' :

During initialization, the IPS was set up to send out Null °
flashes. This continued until the ADAS and IPS established
communications and the test operator initiated the start of the
al-03 lightning script. Theéh, at minute 1, flash messages were
sent which contained lightning ‘strikes just outside the 30 nmi
limit for AWOS 1 and 2. For minutes 2 through 6, the lightning
strikes proceeded northward, with a single lightning strike
~falling in the adjacent zone to the north for AWOS 1 and 2. At
minute 7, a lightning strike fell half way between AWOSs 2 and 3 -
and half way between AWOSs 1 and 4. For minutes 8 through 12,
the lightning strikes continued to proceed northward, with a
single lightning strike falling in the adjacent zone to the north
for AWOS 3 and 4. Since AWOS 4 was LAD message disabled, no LAD
messages were sent to this AWOS. At minute 13, a lightning -
strike fell ‘just to the north of the 30 nmi boundary for AWOS 3
and 4. Also, during minutes 1 through 13 for each minute, 62
lightning strikes fell outside the 30 nmi boundaries of the AWOSS
but within the ARTCC boundary. Additionally, for each minute, 62
lightning strikes fell outside of the ARTCC boundary, but within

the continental United States (CONUS).

A final minute of Null flashes was sent so that the test did not
terminate before the 13th—minutefs lightning was pr0cessed.i =

4.4.1.8.2 Data Reduction and Analysis Method.

NOTE: Actual analysis may find that some messages do not occur
at the minutes indicated below. . This is the result of the delay
of the IPS sending out LDD messages as the script progresses _
through its life cycle. The following is a description as to why
this occurs. . ' S -

At the beginning of the script, the LDD flash messages are sent
to ADAS at the beginning of the minute or mission cycle. As the
script progresses, the LDD flash messages experience a delay in
being sent to ADAS and, therefore, 'are sent to ADAS later and
later into the minute/mission cycle. As a result, when the
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script first starts, the LDD messages sent at the top of the
minutes get processed by ADAS during that minute’s mission cycle.
" But at some point during the life of the script, the LDD message
will be sent to ADAS too late into the mission cycle and as a
"result will not get processed during that minute’s mission cycle.
When this occurs the LDD message will not get processed until the
next minute’s mission cycle and, therefore, it appears as if ADAS
‘“skipped” processing LDD messages for 1 minute. o

AWOS LAD messages:

The LAD meésages were logged on the IPS as part of the AWOS
incoming message log. The following was the analysis of the LAD
messages sent: ' ’ :

At minute 2, the LAD message indicated no flashes for any of the
AWOSs. : ' : :

At minute 3, the LAD message indicated a flash for sector 5 for
AWOS 1 and 2. : _ ’ ‘ , s
At minute 4, the LAD message indicated a flash for zone 2 and

" sector 5 for AWOS 1 and 2. ’
At minute 5, the LAD message indicated
-2, and sector 5 for AWOS 1 and 2.

At minute 6, the LAD message indicated
- 2, and sector 5 for AWOS 1 and 2. : ‘ »
At minute 7, the LAD message indicated a flash for zone 1, zone
2, and sectors 1 and 5 for AWOS 1 and 2. : ' ' .
At minute 8, the LAD meéessage indicated a flash for zone 1, zone
2, and sectors 1 and 5 for AWOS 1 and 2. : '
At minute 9, the LAD message indicated a flash for zone 1, zone

2, and sectors 1 and 5 for AWOS 1 and 2 and for sector 5 for AWOS
- 3. v ' ' '

At minute 10, the LAD message indicated a flash for zone 1, zone
2, and sectors 1 and 5 for AWOS 1 and 2 and for zone 2 and sector
5 for AWOS 3. " : . ‘ ,
At minute 11, the LAD message indicated a flash for zone 1, zone .
2, and sectors 1 and 5 for AWOS 1 and 2 and for zone 1, zone 2,
and sector 5 for AWOS 3. ‘ ’ ' :
At minute 12, the LAD message indicated a flash for zone 1, zone
2, and sectors 1 and 5 for AWOS 1 and 2 and for zone 1, -zone 2,
and sector 5 for AWOS 3. . = o - : '

At minute 13, the LAD message indicated a flash for zone 1, zone
2, and sectors 1 and 5 for AWOS 1, 2, and 3. _—

At minute 14, the LAD message indicated a flash for zone 1, zone
2, and sectors 1 and 5 for AWOS 1, 2, and 3. 4

s

flash for{zone 1, zone'

flash for zOne.l, zone

o

Since AWOS 4 was LAD message disabled, no flash messages were
sent to this AWOS.

\

ITWS LDD messages:

The LDD messages were logged on the IPS for each ITWS as part of
their incoming message log. Analysis of the ITWS's LDD messages
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for each minute indicated that only those lightning strikes that.
passed rough geographical screening (i.e., the 62 strikes that
fell within the ADAS boundaries and the flashes that fell within
30 nmi of the 3 AWOSs) were passed along.

For this test, 12 out_of 12 Evaluation Criteria passed. The
Evaluation Criteria used to determine that this test’s
requirements were verified are contained in appendix C.

4.4.1.8.3 " Resuits and Discussion.

4.4.1.8.3.1 Data.

See appendix C for a list of the files that contain the test data
results and evaluation criteria CR numbers 1nd1cated in the Data
Reduction and Analy51s Method section above

4 4.1.8.3.2 Slgnlflcant Problems.
| Nonev |

4.4;1.8.3.3 PTRs Generated.

See appendlx B for the complete PTR detalls . The PTR generated
w1th respect to this test was: : :

Moderate: OTE—OOZ - Closed

4.4.1.9 Test AL- o4

The objectlve of this test is to verify that the ADAS properly
processes LDD data. containing lightning flashes that fall in an
area of geographic overlap for three AWOSs and to verify
particular ALDARS NAS-SS- 1000 requlrements (see appendix A).

In order to meet this objectlve, thls test will verify that:

| ‘a. ADAS can process NLDN data.
ADAS can properly determlne the prox1m1ty of llghtnlng strlkes
and generate a message for each AWOS/ASOS when the lightning
strikes are within the deflned geographical areas surroundlng the
,AWOS/ASOS : , .

4.4.1.9.1 Description.-

An IPS-driven test was configured to include three AWOSs located
such as to ensure that the AWOSs overlapped. The AWOSs were
located such that they all had the same longitude.. The one AWOS
(simulator #5) was located exactly 40 nmi from the other two
AWOSs (simulators #1 and #2). Hence, the west sector of east
most AWOS simulator (#1) overlapped the east sector of the middle
AWOS simulator (#5) by 10 nmi. The east sector of the west most
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AWOS simulator (#2) overlapped the west sector of the middle AWOS
simulator by 10 nmi. The NLDN simulator sent LDD data with two
flash records for 1 minute to ADAS. One of these lightning
strikes "fell" in the overlapping east sector of simulator #2 and
west sector of simulator #5. The other lightning strike "fell"
in the overlapping west sector -of simulator #1 and the east
sector of simulator #5. A second minute of Null flashes was sent
so that the test did not terminate before the first-minute’s

~lightning was processed.

4.4.1.9.2 Data Reduction and Analysis Method.

The NLDN LDD file was analyzed to detefmine that the lightning
data was sent at the test commencement minute recorded in the
test procedures. ' . o '

The LAD messages were logged on the IPS ‘as part of the AWOS
incoming message log. Analysis of the LAD messages sent for the
first minute (corresponding to the time recorded in the test
procedure steps and the NLDN LDD file) indicated that a flash

_occurred in the W sector for AWOS simulator #1, in the E sector

for AWOS simulator #2, and the E and W sector for AWOS simulator -
#5. : ' . , . _

For this test, four out of four Evaluation Criteria passed. The.
Evaluation -Criteria used to - determine that  this test’s
requirements were verified are contained in appendix C. :

4.4.1.9.3 Results and DiscussiOn.

4.4.1.9.3.1 Data.

See appendix C for a list of the files that contain the test data
results and evaluation criteria CR numbers indicated in the Data
Reduction and Analysis Method section above. o

4.4,1.9.3.2 Significant Problems.

None.

'4.4.1.9.3.3 PTRs Generated.

None.

4,4.1.10 Test AL-05,

The objective of this test was to ensure that the geographical
screening by ADAS did not eliminate a lightning strike that was
within 30 nmi of an AWOS/ASOS, even though the strike fell
outside of the ARTCC geographical screening area.

Further objectives of this test were to verify particular ALDARS
NAS-SS-1000 requirements (see appendix A). o ‘ A
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In order to meet these objectives, this test verified that:

a.  ADAS properly determined the proximity of lightning
strikes and generated a message for each AWOS/ASOS when the
~lightning strikes were within the defined geographical areas
~surrounding the AWOS/ASOS. o

4.4.1.10.1 Description.

.This scenario involved one simulated AWOS. The AWOS was

. configured using the ADAS Specialist Console with the east half
of its 30 nmi area of coverage located outside the ARTCC .
geographical screening area. {(Note: During OT&E #1, ADAS did not
support the capability to use the ADAS Specialist Console to

- configure the AWOS as described. Therefore, it was configured as
described in the configuration file. PTR OTE-007 was written
during the conduct of test AL-09 to document this problem.) The
IPS was scripted to send 5 minutes of flash records that fell in
that part of the AWOS's 30 nmi area of coverage that was within
the ARTCC geographical screening area. The IPS was scripted, ,
then, to send 5 minutes of flash records that fell in that part
of the AWOS's 30 nmi ‘area of coverage that was outside the ARTCC
geographical screening area. The IPS was scripted using the
Standard and Specified Flash message. T

. 4.4.1.10.2 Data Reduction and Analysis Method. -

NOTE: Actual analysis may find that some messages do not occur
at the minutes indicated below. This is the result of the delay
of the IPS sending out LDD messages as the script progresses .
through its life cycle. The following is a description as to why
this occurs. :

At the beginning of the script, the LDD flash messages are sent
to ADAS at the beginning of the minute or mission cycle. -As the’
script progresses, the LDD flash messages experience a delay in
being sent to ADAS and, therefore, are sent to ADAS later and
later into the minute/mission cycle. As a result, when the
script first starts, the LDD messages sent at the top of the ‘
minutes get processed by ADAS during that minute’s mission cycle.
‘But at some point during the life of the script, the LDD message
'will be sent to ADAS too late into the mission cycle and as a
result will not get processed during that minute’s mission cycle.
When this occurs the LDD message will not get processed until the
next minute’s mission cycle and, therefore, it appears as if ADAS
“skipped” processing  -LDD messages for 1 minute. '

The LAD messages were logged on the IPS as part of the AWOS _
incoming message log. Analysis of the LAD messages from minute 2
through 6 indicated that a flash occurred in zones 1 and 2 and in
the zone 3 west sector. Analysis of the LAD from minute 7
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through 11, indicated a flash occurred in zones 1 and 2 and in
the zone 3 east and west sector. :

' The ITWS messages were logged on the IPS as part of the ITWS
incoming message log. Analysis of the ITWS1 LDD message from

" minute 1 through.5 indicated that three flash records were sent
to the ITWS. Analysis of the ITWS1 LDD for minutes 6 through 11
indicated that no flash records were sent to the ITWS (i.e., only
date/time stamps were present). ~

For this test, two out of four Evaluation Criteria passed and two
out of four Evaluation Criteria failed. The Evaluation Criteria
used to determine that this test’s requirements were verified are
contained in appendix C.

4.4.1.10.3 Results and Discussion.

4.4.1.10.3.1 Data..

See appendix C for a list of the files that contain the test data
results and evaluation criteria CR numbers indicated in the Data
Reduction and Analysis Method section above.

4.4.1.10.3.2 Significant Problems.

ADAS did not report lightning strikes to an AWOS when the
lightning strikes fell in a part of an AWOS that was outside of
an ARTCC boundary. This problem could easily occur in the field
as a result of an erroneous entry at the ADAS Specialist Console.
Further, this would result in lightning strikes not being ’
reported to an AWOS. Therefore, this problem was classified as
Major. The contractor, DME Inc., is still determining how to
resolve this problem. The resolution to this problem is to be
implemented in the Y2K software build. (Refer to PTR OTE-038).

4.4.1.10.3.3 PTRs Generated.

See appendix B for the complete PTR details. The PTIR generated
with respect to this test was: ’ '

Major: QTE—038 —'Open

4.4.1.11 Test AL-06.

The objective of this test was to verify particular ALDARS NAS-
SS-1000 requirements (see appendix A). j

In order to meet these objective, this test verified that ALDARS
could: ‘ v

a. Properly accept and interpret data from the NLDN data
source at the specified data rate of 1200 baud, while this data
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was continuously arriving at the max1mum 1nput rate of 1100
lightning strlkes per minute.

b. At the maximum input rate specified in (a), detect all
error conditions in the LDD input stream: TYPE INVALID (packet is
a non-LDD message), DLE INVALID (DLE packet rule violation),
SOP_INVALID (SOP detection prior to EOP violation),

EOP SOP INVALID (start of packet violation), LENGTH INVALID
(exceeded packet 51ze)’ CHECKSUM_INVALID,(packet checksum-

o Vlolatlon).

c. At the maximum input»rate sbecified'in (a), properly
maintain performance data points reflecting the status/condition
of the NLDN interface. These values are: LU 2D (DP 1, value 00)

“indicating the NLDN Interface connection status is not _
~-configured, LU 2D (DP 1, value 01) indicating the NLDN Interface

connection status is conflgured but failed, and LU 2D (DP 1,
value 02) indicating the NLDN Interface connection status is
conflgured and active. : :

d. At the maximum input rate’ spec1f1ed in (a), capture and
form all valid LDD input messages. '

.e. Properly generate LAD messagesvfor AWOS.

f. Disseminate the LAD message to the correct AWOS within 1
minute. S . . ' :

(NOTE: The following‘was combined from Test AL~O7)'

g. Correctly dlssemlnate LDD messages to each ITWS
configured. :

“l. Transmit the LDD ADU containing flash messages to
the ITWS every 5 seconds.

2. Not include 1n'the ADU, and thus'do not transmit to
ITWS, any indication of any Flash Message(s) which are m1551ng
durlng a glven second( ) of the 5-second interval.

h. Correctly disseminate LAD messages to each 6f a maximumn
of 50 ASOS and 25 AWOS statlons conflgured for the ADAS.

1. For a maximum of 50 ASOS and 25 AWOS statlons, A
transmit to each station for which llghtnlng activity has ex1sted

"during ‘the past 15 mlnutes, ‘a LAD message every ‘1 mlnute.

: 2. Transmlt LAD messages to AWOS at a rate of 152 blts'
per minute whlle using existing communication lines.

- i. Disséminate lightning data to WMSCR via METAR messages.
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S 4,4,1,11.1 'Description.

" The IPS was 5cripted using the Specified Flash Message (SFM) .-

_ The IPS generated 1100 flashes per minute with one flash falling
in each of the 10 zones/sectors for 50 ASOSs and 25 AWOSs (1 AWOS
must be live). (NOTE: Although the IPS was sending 1100 flashes
and the ADAS was processing these 1100, only 750 of these flashes
were associated with a LAD enabled AWOS/AS0S). The flash
locations in each zone/sector were identical for each AWOS.

(NOTE: Since in this test ADAS needed to detect the NLDN
communications going from CFG ACTIVE to CFG NOT and vice versa,
there needed to be a l-second pause in the NLDN data every minute
to minute and a half. This allowed the ADAS to detect the state
change in the NLDN communications. Although this reduced
slightly the 1100 strikes per minute maximum, this more than
satisfied the stress conditions of the live operational mode.)

4.4.1.11.2 Data Reductibn and Analysis Method.

The following was‘the expected output for Minutes 1 - 198. 1

Minute 1 - 37: For any METAR or SPECI, the live AWOS
‘ indicated lightning occurring at the airport
in the present weather message and lightning
cccurred in the distance for all quadrants in
" the remarks section of the weather message.
Also, in the remarks section there was an
~indication that the thunderstorm began.

Each LAD message indicated 10 flashes per

_AWOS per minute. The logged LADs revealed a
total of 750 flashes per minute (Note 1: o
although we were receiving 1100 strikes,
since we only enabled 75 AWOS/ASOS we only

" had 750 strikeés in the LAD file. Note 2:

- Some of the stations were set up right along
the ARTCC boundaries.  As a résult, some of
their sectors were outside the ARTCC
boundaries and, therefore, these sectors did
not indicate lightning in the LADs. This
problem was documented in test AL-05 in PTR

OTE-038.) FEach AWOS incoming message log had

the following flash message structure per

minute:’ ‘ : :

‘Zone ‘Sector - Comments

1 N/A :Flash occurred in center

’ . of zone at the ARP.

2 : N/A Flash occurred 7 nmi out
~ from ARP at 180°. '

3 1 Flash occurred 20 nmi out

- from ARP at 0.
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. Minute 39 - 55:

._Minute 57:

Minute 60 - 73:

2 Flash occurred 20 nmi out
- from ARP at 45".

3 ~Flash occurred 20 nmi out -
: from ARP at 90°.
4 . Flash occurred 20 nmi out
' ~ from ARP at 135°. o

5 - Flash occurred 20 nmi out

L - from ARP at 180", ‘

6 Flash occurred 20 nmi out

from ARP at 225".

7. - Flash occurred 20 nmi out
. . from ARP at 270°. -

8 * Flash occurred 20 nmi out

from ARP at 315°.
Analysis of the ASC screen NLDN :
Datapoints indicated that the NLDN interface
connection status was CFG NOT. The NLDN
communications LU, 0x2d, Data point printout
also indicated that the NLDN was not S
configured (Note: This failed. See PTR OTE-

042 and OTE-043.)

‘Analysis of the ASC screen NLDN
Datapoints indicated that the NLDN interface

connection status was CFG ACTIVE.

Analysis of the ASC screen NLDN .
Datapoints indicated that the NLDN interface
connection status was CFG FAILED. - -The NLDN -
communications LU, 0x2d, Data point printout
indicated that the NLDN communications had
failed. (Note: This failed. See PTR OTE-042

-and OTE-043.)"

‘Minute 75 - 90:

The ITWS incoming message log indicated that
no LDD has been transferred. No data were
included in the ITWS file. -

-~ 'Analysis of the ASC screen NLDN
Datapoints indicated that the NLDN interface
connection status was CFG ACTIVE. At Minute
80, the NLDN communications LU, 0x2d, Data
point printout indicated that the NLDN
communications was active. (Note: This

- failed. See PTR OTE-042 and OTE-043.)

For every METAR or SPECI, the live AWOS -
indicated lightning occurring at the airport
in the present weather message and lightning

~occurring in the distance for all quadrants

in the remarks section of the weather
message. Also, in the remarks section, there

40




Minute 91 - 198

was an indication that the thuﬁderstorm

began.

Each LAD message indicated 10 flashes per

AWOS per minute. The logged LADs revealed a .

total of 750 flashes per minute. (Note 1:

although we were receiving 1100 strikes,
since we only enabled 75 AWOS/ASOS, we only
had 750 strikes in the LAD file. Note 2:
Some of the stations were set up right along
the ARTCC boundaries. . As a result, some of

their sectors were outside the ARTCC

boundaries and, therefore, these sectors did
not indicate lightning in the LADs. This
problem was documented in test AL=05 in PIR

OTE-038.) : '

Each AWOS incoming»message‘log had the
following flash message structure per minute: |

from ARP at 315°.°

zone Sector Comments
1 N/A Flash occurred in center
: of zone at the ARP.
2 -~ N/A Flash occurred 7 nmi out
‘ ’ from ARP at 180°. :
3 1 ‘ ‘Flash occurred 20 nmi out
' . from ARP at 0°. '

2 . Flash occurred 20 nmi out

‘ from ARP at 45°.
3 . Flash occurred 20 nmi out
' from ARP at 90°. - . -
4 Flash occurred 20 nmi out

, from ARP at 135'. -
5 Flash occurred 20 nmi out
S from ARP at 180".
6 ~ Flash occurred 20 nmi out
: from ARP at 225°. -
7 Flash occurred 20 nmi out
' from ARP at 270 .
8 ~ Flash occurred 20 nmi

out

: For every METAR or SPECI, the live AWOS
indicated lightning occurring at the airport
in the present weather message and lightning
occurring in the distance for all quadrants

in the remarks section of the weather

message. Also, in the remarks section, there
was an indication that the thunderstorm

began. : _ -
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Each LAD message indicated 10 flashes per
'AWOS per minute. The logged LADs revealed a
total of 750 flashes per minute. (Note 1:
although we were receiving 1100 strikes,

- since we only enabled 75 AWOS/ASOS, we only
had 750 strikes in the LAD file. Note 2:
Some of the stations were set up right along
the ARTCC boundaries. As a result, some of
their sectors were outside the ARTCC
boundaries and, therefore, these sectors did
not indicate lightning in the LADs. This
problem was documented in test AL-05 in PTR
OTE-038.) Each AWOS incoming message log had
the follow1ng flash message structure per

mlnute
Zone Sector . Comments
1 - . N/A . . Flash occurred in center
- T of zone at the ARP.
2 _ N/A : Flash occurred 7 nmi out
- . from ARP at 180°
3 o1 . Flash occurred 20 nmi out
‘ S , o~ from ARP at 0°. ’
2 Flash occurred 20 nmi out
I . from ARP at 45", R
3 Flash occurred 20 nmi out
, from ARP at 90°.
4 Flash occurred 20 nmi out
, from ARP at 135°.
5 . Flash occurred 20 nmi out
' from ARP at 180°. ,
6 Flash occurred 20 nmi out
- from ARP at 225".
7 Flash occurred 20 nmi out
. from ARP at 270°. . .
8 . "~ Flash occurred 20 nmi out

from ARP at 315°

AdditiOnaliy, durlng mlnutes 91 - 198 -the follow1ng LDD
stream errors were recorded in the ADAS event error log:

‘Minutes 91-108: Event 21, TYPE_INVALID (packet is a
- non-LDD message) . C o '

Minutes 109-126: Event 21, DLE_INVALID (DLE packet rule
v1olatlon).

Minutes 127-144: Event 21, SOP_INVALID (SOP detection prior .
to EOP violation). - : :

Minutes 145-162: Event 21, CHECKSUM INVALID (packet
- checksum violation). SR
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Minutes 163-180: Event 21, LENGTH INVALID (exceeded packet
size). ' , ' o :

Minutes 181-198: Event 21, EOP_SOP_INVALID (start of packet
violation) . : o ' f

The ITWS Input Message Logs indicated approximately 1100 flash
records were reported per minute for a total of 187,000 messages
received from ADAS (1100 messages per minute for 198 minutes,
excluding minutes 1-6, 38-48, and 49-59). _ '

The WMSCR Input Message Log should indicate that hourly METARS
were recorded for each simulated and live AWOS/ASOS. (NOTE
Since one of the IPS channels was out, six of the simulated AWOSSs

did not report a METAR) . - _ . '

For this test, 11 out of 13 Evaluation Criteria fully passed, 1.
out of 13 Evaluation Criteria partially passed, and 1 out of 13
Evaluation Criteria were verified in the AL-0l tests. The
Fvaluation Criteria used to determine that this test’s
‘requirements were verified are contained in appendix C..

4.4.1.11.3 Results and Discussion.

4.4.1.11.3.1 Data.

See appendix C for a list of thé files that contain the test data
results and evaluation criteria CR numbers indicated 'in the Data
Reduction and Analysis Method section above. ' ‘

4.4.1.11.3.2 Significant Problems.

a. Analysis of data for OT&E #1, AL-06 test revealed that
the NLDN Communications DP printout indicated the NLDN '
Availability Status as "online-normal" and the Value as "config--
active" for the conditions when the NLDN was set to "out of
service" and when the NLDN to ADAS was disconnected. Further
testing during DT&E #2 and OT&E #2 seemed to indicate that the
NLDN Communications and ITWS Communications LU/DP printouts were
not coded correctly. Therefore, this PTR remains open, but has
been downgraded to a Moderate classification. (Refer to PTR OTE-~
042.) : o L

b. Analysis of the IPS MPS file for OT&E #1, test AL-06
revealed that the NLDN Interface Connection Status DP did not

reflect the current condition of the NLDN Interface. At 10:59 of

this test, the NLDN was placed in an "out of service" condition.
At 11:01, the NLDN Interface Connection Status DP indicated a
Condition Status of "configured active". Then at 11:18, the
cable from the NLDN to ADAS was disconnected. It was not until
11:31 that the NLDN Interface Connection Status DP indicated a
Condition Status of "configured failed". At 11:35, the NLDN
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cable was reconnected to ADAS,Yhowever, it was not until 12: 16
that the NLDN Interface Connection Status DP 1nd1cated a
Condltlon Status of "configured active".

Further testlng indicated that ADAS fails to set the DP correctly
when ADAS is under the maximum load conditions. Since ADAS was
using up the whole mission cycle to process lightning strikes, it
did not always properly set the DP 1nd1cat1ng NLDN was down. DME
implemented a fix for this problem in build 4.19. The problem:
was retested during DT&E #2 and OT&E #2 and was verified as ..
corrected. Therefore, this PTR has been closed. (Refer to PTR
OTE-043.) : : g S

4.4,1.11.3.3 PTRs Generated-

See appendlx B for the complete PTR detalls. 'The'PTRS'generated
with respect to thls test are: . C ' . : .

Crltlcal' OTE-041 - Closed
Mejor: - OTE-043 - Closed
Moderate: OTE-042 - Open

4.4.1.12 Test AL-07.

This test was combihed‘with Test AL-06.

4.4.1.13 Test AL-08.

The objective of thlS test was to verlfy partlcular ALDARS NAS-
SS-1000" requ1rements (see appendlx A). .

To meet these objectives this test performed'the folloWing'

a. verified that ADAS detected a phy51cal 1nterrupt or
disconnect condltlon of the NLDN llnk

b. verified that ADAS, in an operatlonal env1ronment,
detected satelllte dlsconnects from the NLDN,

c. 'verlfled that ADAS, in an operational env1ronment,
detected errors in the LDD message from the NLDN,

d. verified that AWOS/ASOS reported correctly when ADAS
~data was unavallable o

4.4.1. 13 1 Descrlptlon

This test evaluated the handllng of the phy51cal NLDN link
disconnection by ADAS. It also evaluated the handllng of a
satellite interrupt in the operational NLDN satellite link by
ADAS Additionally, thls test evaluated the ability of ADAS to-

. 44




f

~ detect errors in operational LDD messages from the NLDN. Also,
~since live NLDN data was used, the latitude and longitude data
(in the configuration files) for live AWOSs and ASOSs was moved
to where the lightning was occurring. '

4.4.1.13.2 Data Reduction and Analysis Method. .

The following analysis method was utilized on the output data for
this test. : : : -

a. .Upon disconnection of the NLDN cable to the ADAS, the
ITWS file contained no LDD Flash Record data for the time
associated with the disconnect. During this same time period, -
the DLP file indicated that the live AWOS began to report LTG
. DATA MISG 15 minutes after the disconnect. Also, the METAR/SPECI
. reports contained an LTG DATA MISG in the remarks field. , o
"Finally, the ADAS event log indicated that Event 62 (comm status:
enabled-failed) had occurred. v .

b. Upon’reconnection of the NLDN cable to the ADAS, the
ITWS file contained LDD Flash Record data for the time associated
with the reconnect. During this same time period, the DLP file
indicated that the live AWOS stopped reporting LTG DATA MISG.
Also, the METAR/SPECI reports did not contain an LTG DATA MISG in -
- the remarks field. Finally, the ADAS event log indicated that :
Fvent 62 (comm status: enabled-active) had occurred. .

c. Upon repositioning of the NLDN satellite dish (in order
to generate LDD message errors), ADAS identified the LDD message
errors. The ADAS event log indicated that numerous Event 21 type
messages occurred during the time associated with the - : '
repositioning of the satellite dish. - The error type was "NLDN -
error message" and the error code was always one of the )
following: "Invalid message type", "Invalid checksum", "Invalid
SOP-EOP sequence", or "Invalid SOP sequence". An exact
correlation could not be made between the errors recorded on the
NLDN Thunder Box Satellite Diagnostics display (see the test
procedure steps); however, a qualitative assessment could be made
to determine if the ADAS event log reflected the errors reported
on the Thunder Box display. ' :

" d. Upon disconnecting ADAS from the AWOS, the AWOS reported
that ADAS data was unavailable. This was verified by the DLP
file where there were no reports from the AWOS during the time of
disconnect. . oL : ‘ . o

e. Upon reconnecting ADAS to the AWOS, the AWOS reported

. that ADAS data was available. This was verified by the DLP file
where there were reports from the AWOS after the time of
disconnect. - o o
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- For this test} six out of six Evaluation Criteria passed; The

Evaluation Criteria used to determine that this test’s -
requirements were verified are contained_in appendix C.

.4.,4,1.13.3 »Resuits and Discussion.

4.4.1.13.3.1  Data.

‘ See'appendix C for a list of the files that contain the test data
results and evaluation criteria CR numbers indicated in the Data
Reduction and Analysis Method section above. ° S '

4.4.1.13.3.2 Significant Problems.

: a. Analysis of data for test AL-08 (OT&E #1 file al-08-.
l.cap) revealed that the LTG DATA MISG remark was not B
incorporated into the METAR message. At 13:31, the cable to the
NLDN controller was disconnected. At 13:44, the AWOS (OTIS) OMO
included a LTG DATA MISG remark in Field 22 and Field 21 (Octet
68), bit 3 was also set. OTIS continued to send this remark in
each OMO up to and including the 14:04 OMO. However, the METAR
at 14:00 did not include the LTG DATA MISG remark. '

The problem was that a space had been added to the 0OTIS OMO
automated lightning remarks. Therefore, when the ADAS code
checked octet 69 and.found the blank space, it assumed no auto
remarks.  To fix this problem, the ADAS software was modified to

search beyond the blank space for any remarks.

This problem was verified as corrected during DT&E #2 and OTSE
#2. Data from OTE #2 al-06-1.cap verified that the OTIS OMO LTG
DATA MISG automated remarks were in the METARs, therefore,; this
PTR was closed. (Refer to PTR OTE-031.) -

b.. At 13:31 during test AL-08 the cable to the NLDN
controller was disconnected. It was not until 13:44 that the
OTIS OMO indicated that lightning was unavailable.  This was a
result of ADAS not setting the LAD availability bit (i.e., NLDN
is not available) until 15-minutes after the NLDN was :
disconnected.  This is in violation of the ICD par 30.3.2.2 which
states that the availability bit "shall indicate the current
availability of lightning information to AWOS". DME interpreted
“current availability” as including the 15-minute persistence of
- lightning strikes. However, at the Program Management Review in
November 1997, AUA-430 determined that whenever the ADAS stops
receiving lightning data from the NLDN, the LAD availability bit
should be set to indicate that lightning is unavailable. -
Therefore, if a lightning remark or TSB is still within a
15-minute persistence window and the ADAS stops receiving _
lightning for 2 consecutive minutes, then the LAD availability
bit should be set to 1, Thunderstorm No. (TSNO) should be issued
and all lightning remarks and TSBs should be removed. It was :
decided that AUA would clarify the resolution to this problem and
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provide DME with direction on how to resolve for the Y2K build.
Even though this is a Major PTR, it was deferred until the YZ2K
build. (Refer to PTR OTE-033. ' ‘ .

c. PTR OTE-034 was also discovered during this test. At
~ the time, it was thought to be a separate problem from PTR
OTE-033. However, it has been determined thatvbothAPTRs are
related and require the same solution. This PTR was classified
as Major and remains open.  (Refer to PTR OTE-034.)

d. Analysis of the test AL-08 event log revealed that
during times, when no communications problems existed for the
ADAS/NLDN interface, an EVENT 21 was generated. These EVENT 21
messages were always generated around :45 seconds past the
minute. . The following is an example of this. ' =

EVENT PRIORITY: non-critical =~ DATE/TIME STAMP: 09-12-97

13:26:45 | - |
EVENT SEQ. NUMBER: 289  EVENT TYPE: 21 . CSC ID: 11.02

An errcneous message has been triggered by System Logging.

“message type:'ADAS received error message S

error type: NLDN error message error .code: Invalid message
type . ' : R

: original csc id: 22.01 error number: 12
error offset: 353 S :

At the Program Management Review in November 19887, DME explained
that EVENT 21 messages are generated every minute because every
minute the NLDN system sends a messages that is erroneous (based
on the ADAS Spec requirements). As a result, ADAS generates this:
message. It was deter