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ABSTRACT

Technical requirements for Perfonrmance Testing of the
Discrete Address Beacon System (DABS) at NAFEC are
presented. The technical requirements are cpecified

in terms of test objectives for DABS single site and
multisite performance tests. The objectives are organ-
ized into the following test stages: Surveillance,
Communications, Failure/Recovery Modes, Capacity/Response
Time, and Functional Reliability and Maintainability.
Specific objectives for the various tests within each of
these stages are described.

The accomplishment of the test objectives will provide
the basis for an analysis of DABS technical performance
at a functional level.

The tasks which comprise the test program are described
and basic organizational responsibilities are defined.
The documentation to plan and report the Performance
Tests are described.

A schedule depicting DABS availability for the Performance
Tests and the schedule requirements for the documentation
are presented in the Appendix.
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EXECUTIVE OVERVIEW

This document delineates the technical and documentation
requirements for the Performance Testing of the Discrete
Address Beacon System (DABS) engineering models. A
descripticn of the principal tasks for the accomplish-
ment of the tests &are also provided. The organization
responsible for accomplishing each task is identified.

DABS Performance Testing is one phase of the overall DABS
test and evaluaticn program. The Performance Tests will be
cocnducted by the FAA at NAFEC subsequent to the contractor
performed Factory Tests and Field Readiness tests.

The purpose of these Performance Tests is to establish’
technical and functional performance characteristics of
DABS in an environment similar to that in which it will
operate. Additional FA2 testing (not included within
the scope of DABS Performance Testing) will determine
Intermittent Positive Control (IPC) Performance and
DABS/IPC/ATC system operational compatibility.

The test and evaluation program will be concluded with
a DABS Field Evaluation and Demonstration wherein the
DABS will be used to provide surveillance data to an
operational ATC system.

DABS Performance Teste are categorized into Sinale

Site and Multisite Tests. These tests encompass surveil-
lance and communication link performance, failure/
recovery mode and capacity/response time performance.
Functional reliability and maintainability performance

is also included.

Specific test objectives within each of the above stages
are delineated. For example: Single Site Surveillance
Performance tests include, Position Accuracy, Track

Life and Surveillance Link Peliability.
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Specific test tasks have been identified in order to
clearly define the nature and scope of the test acti-
vities. The tasks are: Test Management, Test Planning,
Test Facility Engineering, Test Conduct, and Analysis
and Evaluation.

The overall management of the DABS Performance Test (to
include test requirements and establishment, organiza-
tional and technical coordination) and the analysis and
evaluation of the test results will be an SRDS responsi-
bility. NAFEC has primary responsibility for the plan~
ning, management and utilization of the test facility and
for the conduct of the test.

The planning documentation requirements for the DABS Per-
formance Test are defined in this document. The documen-
tation and the organization responsible for providing them
are: Test Requirements (SRDS), Work Statements (to be pro-
vided by each of the participants), Test Specifications
(NAFEC) , Test Procedures (NAFEC) and Mission Test Orders
(NAFEC). Post test documentation requirements are also
defined.

The time available for the accomplishment of the DABS Per-
formance Tests is 15 months commencing with the completion
of the single site portion of the Field Readiness Tests on
the first sensor, currently scheduled for February 1978.
The start and completion dates for Performance Tests con-
ducted at each of the three DABS engineering model sites
are also specified in order to permit the remainder of the
tests which comprise the DABS test and evaluation program
to be scheduled.
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INTRODUCTION

The FAA is procuring three Discrete Address Beacon
Syster (DABS) ergineering development models,
necessary antenna modifications, related inter-
face hardware and connections, avionics equipment
(DABS transponders and cockpit displays), and
associated ground support facilities and test
ecuipmert. The engineering development mocdels
will be installed at, and in the vicinity of, the
National Aviation Facilities Experimental Center
(NAFEC). The three DABS engineering models will
be interfaced with the Air Traffic Control (ATC)
systems via connectiors tc the System Support
Facility (SSF) and the Terminal Automation Test
Facility (TATF), both located at NAFEC, simulating,
respectively, an er route Air Route Traffic Con-
trol Center (ARTCC) and an Automated Radar Traffic
Cortrcl System (ARTS).  An externsive DABS test

anc ev. luation prcgram will be undertaker.

Prior to delivery, each DABS engineering mocdel will
undergo Factory 'Tests conducted at the facilities

of the System Pevelopment Contractcr (SDC). These
tests will verify compliance with the DABS Engineer-
ing Recuirements (ER) at the assembly, subsystem

and software level.

After field installation of each DABS engineering
moael, the SDC will cenduct a series of Field
Readiness tests. These tests will assure that
DABS complies with the ER after installation at
each site. As the seccnd and third DABS enrngineer-
ing models are installed, Field Readiness will
include verificatior of the DABS multisensor
network. Field Readiness tests will also verify
the cepability of DABS (both single site and
multisite) tc interface with the simulated AIC
facilities (SSF and TATF) at NAFEC. Field Readi-
ness testing will ensure that the 5SDC has delivered
an acceptable DABS multisersor network.




As the Field Readiness tests on the individual
enagineerina models are completed by the SDC,
subcequent tests under the direction of the FAA

will be initiated. These tests will be accomplished
in discrete phases in both a sinale sensor and
rmultisensor environment and will encompass: tests

to determine the technical and functicnal performance
characteristics of both the DABS and the Inter-
mittent Positive Control (IPC) functions; tests

to examine the various system design tradeoffs and
experimental interfaces; tests to thoroughly evaluate
the DABS/ATC system interactions; and finally an
operational evaluation and demonstration of the

DARS at an ATC facility. These various tests have
been tentatively identified respectively as DARS
Performance Tests, IPC Performance Tests, Supplementary
Tests, DABS/ATC System Tests, and Field Fvaluation
and Demonstration tests.

Table 1 summarizes the DABS tests which are currently
envisioned along with the purpose of each.

The overall DABS test program will be concluded in
early 1980. It will provide for the complete
verification of the DABS and IPC design performance
and interactions with other systems. Acceptability
for ATC utilization will be demonstrated by
thorough testina at each stage of implementation,
i.e., single sensor, multi-sensor and enhancemerts
in both the terminal and en route environment. The
field trials, wherein the DABS will be employed as
part of an operational ATC system, will provide the
final verification of the DABS prior to initiation
of s production program.

It should be noted that during the DABS test and
evalvation program any tests with the UG3RD depend
upon the extent to which these automation elements
have been developed to use the DABS data link.

1.1 Scope and Purpose of this Document

This document covers only the DARSE Performance Tests
conducted on the engineering models. It provides

the System Research and Development Service (SRDS)
technical requirements for performance testing by
identifying specific DARSE Performance Test cbjectives
and the documentation required to support the test
program.

1-2
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TABLE 1-1

PURPOSE OF EACH DABS TEST PHASE

TEST PHASE

Factory Test

Field Readiness Test

Performance Test
(DABS & IPC)

Supplementary Tests

ATC System Tests

Field Evaluation
& Demonstration

PRIMARY PURPOSE

Verify that Major Assemblies and
the Software Comply with the
Engineering Requirements

Verify Basic System Capability and
Insure DABS is Ready for FAA Testing

Evaluate Technical Performance at
a Functional Level and Identify
Deficiencies

Determine Joint Performance of DABS
and Other Developmental Systems
(e.g., BCAS)

Resolve DABS/IPC Related Design
Issues

Optimize Design

Establish DABS/IPC/ATC Technical and
Operational Compatibility in a Sim-
ulated ATC Environment

Demonstrate DABS/IPC Acceptability
as Part of Operational ATC




The purposes of this document are as follows:

i1 Provide specific test cbjectives and
other pertinent information for the
developmert of detailed test specifica-
tions and procedures.

2 Identify general test tasks in crder
tce establish an understanding of the
relative rcles and responsibilities
of the participating organizatiors
and their relative interfaces.

3 Identify and describe the data required
tc plan ana documert the DABS Perform-
ance Tests.

4. Establish broad schedules for the test
progranm. :

1542 Organizatior of the Documert

This documert is crganized tc correspond to the
purpcses of the DABS Perforriance Test. Section 1
(this sectior) provides a broad overview cf the

D2ES Test and Evaluation Program and provides
information tc put the Performance Test in per-
spective. Section 2.0 prcvides specific test
okjectives and reouiremerits. Section 3.0 identifies
the test tasks anc 4.0 establishes the documentation
requirements. Broad schedule data is provided

in the Aprendix.

3 Gcals of DABS Ferformance Testing

The purpose of the DABS Performance Tests con the
ergineering development model is to establish the
technical and functicnal performance characteristics
of DABS in an envirorment similar to that in which
it will operate. The cverall activities and goals
of this test program will include:

L Collecting and analvzing quantitiative
data from which the technical performance
of DABS can be ascertained at a functional
level both in the LCABS single senscr and
multisensor environments.

1-4
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2. Evaluating the technical performarice
of D2BS, identifving functioral
deficiencies, if anv, and recommend:nc
methods to resolve these aeficiencies.

DABS Performance Tests, addressecd in this document,
are not intended tc provide measures of performance
relative to the air traffic contrcl opereational
acceptability (e.g., prccedures, human factcres).
Other test efforts during and after the DAERS
Performance Test period will address this area.
During the Performance test program, however, the
technical performance of CABES will be determined
under varying conditions, environmerts ard con-
figurations that are possible when DABS is imple-
mented as part of the Air 1raffic Contrcl System.
It is possible that the ckjectives of some cf

the DABS Performance Tests, delineated in this

test requirements document, mav be met during the
Field Reacdiness testing performed by the System
Developrment Ccntractor. In these cases suitable
DABS Performance Test data collected durincg Field
Readiness Testing may be used as part of the
aggrecate DABS Performarce Test data base. Similarlv,
data collected during DARS Performance Tecting may
be used tc meet or support data base requirements
for other segments of the DABS test and evaluaticn
program.

The D2BS Performance Tests will not include sub-
system tests such as component tests (e.g., trans-
ponder, software, antenna), extensive tests relative
tc RF performance, or tests to verify compliance
with specifications. It ie assumed that such suk-
system testing has been previously accomplished.
However, if unsatisfactorv performance is enccurtered
during the DARS Performance Tests, subsystem tests
may be necessary tc isolate deficiencies. Seg-
ments of the D2ABS Performance Tests mav only be
repeated after the deficiencies have been corrected
and DABS has been verified.

It should be noted, however, prior tc and during
DABS Performance Testing, specific test cbjectives
may change because of the results obtained thrcugh
other test efforts (including DABS Performance Tests)
or beceuse of modifications that may be made to DABS.
The test cbjectives listed in this document, there-
fore, should not be construed as total or finel.
Throughout the DAPS Performance Test effort, the
possibility exists of modifying and adding tests

to meet a particular need.
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DABS Performance Testing will fulfill a series
of goals which are directed toward establishing
the DABS functional and technical performance
characteristics relative tc the needs of the Air
Traffic Control System. The major gcals of ttre
tests, therefore, are tc collect anc¢ analyze the
data necessary to evaluate DABRS with respect tc:

3 Reliable target identification and
maintenznce of that identification.

25 Reliable, accurate, and timelv portrav-
al of the position and altitude (if
rerortecd) of an aircraft, relating
particularly to IPC requirements anc
ATC requirements (e.g., separation
standards) .

3. Reliable discrimination between prcximate
targets.

4. Reliable discrimination between target
and non-target data.

5 Reliable and timely transmission of data
on the DABS communications data link
(air and ground link) arc the multisite
netwcrk.

6. Reliable and timely transmissicn of
IPC ccmmands from IPC to aircraft on
the DABS data link.

The tests delineated in this cocument are intended tc
accomplish these goals by fulfilling a series of
directly related test objectives. These specific
test okbjectives appear in Section 2.0.

1.4 Definition of DABS Under Test

The system that will comprise DABS for the purposes
of the DABS Performance Test Program is defined in
this section. First, however, a brief description

is provided cf what the DABS equipment configurations
at each site location will be.




1.4.1 D2BS Ecuiprent Ceonfiguration

) P P T | Site 1, NAFEC

The first CAES sensor* tc ke delivered (Senscr No. 1)
will be installed at NAFEC, which is designated
Site 1. The sensor will be located at the PRadar
Beacon Test Facility (RBTF) anc collocated with

ar ASR-7. Initially the LCABS sersor will be inter-
faced with arn ASR-7 antenna (norinal 5 second

scan rate) modified by the rerlacement of the

feed with one providinc corbined radar-beacon
capability. Sensor Nc. 1, however, will be capable
of being interfaced with other antenna subsystems
at the RBTF. Therefore, if during the DABS Per-
formance Test reriod other antenras become avail-
able at NAFEC for testing with DABS, they may be
interfaced with the DABS senscr and appiopriate
tests ccnducted as part of the Supplementary Tests.

The DABS prccessor will accept search** repcrts
frocm an ASR search digitizer, correlate tlher with
the CABS and ATCFBS reports and reinforce the
beacon*** reports as appropriate. All beaccn
reports, reinforceé or not, will be transmitted
over telephore lines to the SSF anc/or TATF.
Search rerorts that do nct correlate will also be
transmitted.

Three (3) DABS Calibration Performance Monitor
Equipment (CPME) units will be installed at FAA-
designated locaticns (i.e., three locations) in
the vicinity around the sensor site.

* *

* k&

DABS sensor is defined in this document to include
all the ground based elemerts of DABRS, including the
DABS processor, but excluding the DABS antenna,
search antenna and search digitizer. The term "DABS"
or "DABS site" refers to all the elements of DABS at
a particular site including all of the items excluded
in the definition of "DABRS sensor".

Throughout this document the tern "search" is usea tc
denote primary radar.

Unless otherwise stated, the term "beaccn" includes
DABS and ATCRBS data.

1=7




Yolio k.2 Site 2, Elwood

DABS Sensor No. 2 will be installed at (or near)
the present Elwood long range radar site. This
site configuratior will be different from Site 1

or Site 3. It is anticipated that a separate
back-tc-back beacon antenna system to interface
with Sensor No. 2 will be procured. This antenna
configuration will provide a beacon target update
interval of approximately five (5) seconds.

Sersor No. 2 will accept search targets declared

by the Prcduction Common Digitizer (PCD) associated
with the ARSR-2 presently located at Elwcod. The
scan rate of that radar is approximately ten (10)
seccnds. The DABS precessor will correlate the
search reports with the DARS and ATCPBS reports

and reinforce thke beacon reports as appropriate.
All beacon repcorts, reinforced or not, will be
transmitted over telephone lines tc the SSF and/or
TATF at NAFEC. Search reports that do not correlate
will also be transmitted.

Three (3) CPME units will alsoc be installed at
locations in the vicinity of Elwood.

1. 4.1.3 Site 3, Major Airport

DARS Sensor No. 3 will be installed at a major
airpert (presumably Philadelphia). Equipment tc

be ipstalled ccnsists cf: (1) an ASR-8 antenna

with integral search/beacon antenna, (2) an ASR-8
radar, (3) a search digitizer and (4) a DABS

sensor interfaced with the ASR-8 anterna and an

ASR search digitizer. The antenna scan rate will
be a ncminal 5 seconds. Again, the DABS processor
will attempt tc correlate search reports with DABS
and ATCRES reports and transmit correlated and
ur.correlated beacon data and uncorrelated search
data over telephcne lines tc the TATF anéd/or SSF

at NAFEC. DABS Senscr No. 3 will cortain certain
redundant elements not contained in Sensor No. 1

or Sensor No. 2 in crder to meet "Design Requiremrent
B" for reliakility and malntainabllity as specified
in the DABS Engineering Requirement

Again, three (3) CPME units will be installed at
locations around the antenna site.

Departnent cf Transportation, Federal Aviation Administra-
tion, Engineering Requirement, Discrete Address Beaccn _
System (DARS) Sensor, FAA-ER-240-26, Para. 3.9.4.

1-8
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1.4.1.4 Equipment Intercconnections

The DAES sensor may be intercornected in a variety

of different ways dependinc¢ upcn the requirements

of specific test objectives. The maximum configura-
tion for the engineering development models, however,
is as follows:

1. Each DAES sensor will have direct two-
way digital data communications, over
telepkene lines, with every other DABS
sensor.

2. Each D2BS sensor will have direct two-
way digital data cormunicatiocns and one-
way (from the sensor) surveillance data
trensmission capability, over telerhone
lines, to the TATF (representing a terminal
ATC facility) and the SSF (representing
an en rcute ATC facility).

Y. 4515 System Test Ccrisole

One System Test Conrscle (STC) will be procurec and
located at Site 1. The STC will provide the capa-
bility tc reccrd all of the circuits described

in 1.4.1.4, above. In addition, the STC will
permit the manual entry of certain messages cn

the communication circuits.

1i4:1.6 DABS Transpcnders

Two types of DABES transpconcers will be procured and
mour:ted on test aircraft. The DABS Type 2 trans-
ponder is designed for use on general aviation aircraft;
twenty (20) will be procured. It is understood that
approximately eleven (1l1l) general aviation type
aircraft will be equipped with these transponders.
The D2BS Type B transponder is intended tc be
representative of a DAES transponder for air

carrier use. The Type B transporder will have
provisions for antenna diversity operation. Ten
(10) Type B DABS transponders will be procured.

It is understcod that approximately seven (7)
aircraft, representing air carrier types, will be
equipped with Type B transpcrders.

1=9
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Yo DABS Definition

The definition of the system that will comprise DABS
during DABS Performance Tests is presented below. All
performance measurements and evaluations will be made
relative to that system definition or, where appropriate,
subsets of that system. The maximum system under test
during DABS Performance Testing is delineated as follows:

) o The three DABS sensors and antennas
(including the Calibration Performance
Monitoring Equipment-CPME) .

2. DABS transponder, Type A and Type B.
3. Interfaces between:
a. The DABS sensors

b. DABS and ATC (represented by the
SSF and TATF). All three DABS
sites will be interfaced simul-
taneously with the SSF and the
TATF if the DABS multisensor
interface hardware/software is
available for the latter.

c. DABS and DABS transponder equipped
aircraft.

a. DABS and IPC.

e. DABS and the digitizer at each
search radar.

4. ICAO Translator connected between DABS and
the SSF and that portion of the Communica-
tions Multiplexer Controller and IOP
(located at the TATF) which accomplishes
the ICAO protocol.

5. The ASR search digitizer and ASR-7 at Site
1 and the search digitizer and ASR-8 at
Site 3 to a limited extent. It is assumed
that the ASR search digitizer will be fully
tested prior to the start of DABS Performance
Testing and should not be considered as an
element being tested during DABS Performance
tests. DABS testing, however, may indicate
the need for some ASR search digitizer modi-
fications. Since the ASR search digitizer
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will not yet be under configuration control,
timely modifications can be effected during
the DABS performance test period. For this
reason only, the ASR search digitizer is
defined partially within the DABS tcst con-
figuration for the Performance Tests.

The definition of the system under test is illustrated in
Figure 1-1. Systew elements within the dashed lines de-

fine what is included in the DABS Performance Tests. Lines
crossing the dashed circles show the interfaces included

in the definition of DABS. The dashed line goes through

the ASR search digitizer for the reasons stated in 5., above,
and touches the SSF and TATF to indicate the interfaces dis-
cussed in 3 and 4, above, are included.

IPC Performance Tests are not included in DABS Performance
Testing. The test and evaluation of the IPC functions will
be addressed as a separate effort during IPC Performance
Tests. For purposes of test efficiency, however, it is
likely that some IPC testing will be conducled concurrently
with DABS Performance Testing.

The System Test Console (STC), is not shown as part of the
system under test since it is not undergoing performance
tests. However, the STC will be delivered and installed
at NAFEC with DABS on the same contract and will provide

a means of monitoring and recording all data transmitted
between DABS/DABS and DABS/ATC.

The Aircraft Reply and Interference Environment Simulator
(ARIES) is a simulation device that will be built uniquely

for the testing of DABS. A separate ARIES for each of the
three DABS sites will be procured. ARIES-to-ARIES communi-
cation is required when multisite simulation is performed

in order to insure synchronization and consistency {(designated
SYNC in Figure 1-1) of the traffic sample.
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3.5 Assumptions and Interrelationships with
Other Test Programs

A set of overall assumptions have been made in
order to develop the requirements for DAPS Per-
formance Testina. They are:

B DABS Performance Testing will not begin,
in general, until it has been verified
that the DABS meets readiness criteria
as regquired in the contract and the system
is accepted by the FAA. However, it is
possible that some of the DABS Perform-
ance Test objectives may be met as part
of the Field Readiness tests. For these
specific tests, the respective DABS
Field Readiness Test data may be acceptable
as part of the DABS Performance Test deata
base.

2. Field Readiness Testing and FAR ascceptancc
of a single site DABS will be complete
three (3) months from delivery of the
DABRS enagineering model to its respective
site. Field Readiness Testing and FA2
acceptance of multisensor D2ARS will be
complete three (3) months after the
delivery of DABS Site No. 3 to its location.

3. The amount of time available for DABS
Performance Testina will be fifteen (15)
months from the time DABS No. 1 has com-
pleted Field Readiness Testing (Single
Site), has been accepted and is available
for subsequent DABS Performence Tests.

4. Other Test Programs - Portions of other
DARS related test programs (e.g., IPC
Performance Tests, DARBRS Supplementary Tests,
DABS/IPC/ATC Tests) may occur concurrently
with portions of DARS Performance Test-
ing. These test efforts will normally
be conducted separate from DABE Perform-
ance Tests. However there may be cases
where commonalities between the test
objectives of different test phases or between
test mission reguirements will cccur. In
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these cases every effort will be made

tc conduct the tests jointly such that
each test program will meet its specific
okjectives via common test missions.

1.6 General Prerequisites

Prior to DAES Performance Testing, there are a
nunkber of activities which must be completed and
the results of these activities known. The fol-
lowing general prerequisites are commonr to all
DARS Performance Tests and should be met prior to
initiation of the performance tests:

g Field Readiness Tests have been completed
anc¢ each sigrificant interface verified
(i.e., DABS, IPC, ASR Search Digitizer,
PCD, SSF, TATF and the cther DABS) prior
to the time reocuired for DAES Performance
Testing; satisfactory and reliable per-
formance has beer. demornstrated; and SRDS
has given approval tc proceed with DABS
Performarnice Tests. (Note: The interface
verification prerequisite does not pre-
clude a single DABS that has successfully
ccmpleted Field Readiness testing in the
single site mode, withcut interfaces, from
being availakle fcr a selected set of single
site DRES Performance Tests.)

Ze The DABS under test and related interfaces
have attained and demonstratea sufficient
reliability to be available, uninterruptedly,
for the duration cof each required test
mission.

3 Ccmputer programs and hardware (where
recguired) necessary tc properly interface
D2BS (multisite as well as single site)
with the SSF and TATF will be available
and operating correctly prior to thLeir
need in DABS Perforrance Testing.




"

All special test instrumentat un,
special equipment, special instrumented
test aircraft, recorders, special ccm-
puter test programs, simulation capa-
bilities, data reduction and aralysis
programs, and a voice communications
system for test are available &and have
been checked out, verified and approved
by the FAA prior to their respective
need during DABS Performance Testing.

All DARS hardwar~ and software parameter
values have been sct to best kncown values.

Sufficient FAA support, contractor sup-
port, trained test personnel (planning,
conduct and analysis) and test aircraft
will be available at the times required
during the DABS Performance Test program.

The performance of the DAES transponder
has been verified and approved by the
FAA. In addition, performance of the
DABS transponder in response to ATCRBS
interrogations has been verified to be,
at least, equal to the performance of
presently availalble ATCRRS transponders.

Installation and acceptance tests (or
equivalent) have been performed for the
STC and related interconnecticns prior
to the time each is required for DARS
Performance Testing and satisfactory
and reliable performance has been
demonstrated.

Each APRIFS will be available, as required,
on a single site and multisite basis.

Each ARIES will be interfaced with the
respective DABS senscor, fully checked

out, verified and accepted, for both
single site and multisite simulations,

by the FAA pricr to use for DABS Per-
formance Testing at each DARS site.
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DARS PERFORMANCFE TEST TFCHENICAL REQUIREMENTS

DABS Performance Testing will be accomplished
through a series of test stages commensurate with
each site configuration and the installation, inte-
gration, and Field Readiness Test schedule of the
three DABS engineering models. DABS Pertormance
Tests will be conducted at each DABS site beginning
in the single site mcde which includes, as neces-
sary, interfaces with the SSF and TATF. As the
DABS sensors are intecrated with each other and
tied to the SSF and TATF, the testing will pro-
oressively involve different configuraticns of
multisite DABS with and without connections to

the SSF and/or TATF.

Both single site and multisite DABS Performance
Tests will be conducted to obtain functional per-
formance characteristics of DABS in the followina
general areas: surveillance, communications links
(air and ground links), failure/recovery mcde,
capacity/response time, functional reliability and
maintainability. To accomplish this the DABS
Performance Test effort is divided into a set

of test stages. Specifically these test stages
are:

1 DARS Single Site Test Stages
a. Surveillance Performance
b Communications Link Performance
(o Failure/Recovery Mode
d. Capacity/Response Time Tests

2 DABS Multisite Test Stages

a. Multisite Surveillance Performance

b. Multisite Communications ILink
Performance

Cs Multisite Failure/Reccvery Mode

d. Multisite Capacity/Response Time

3. Functional Reliability and Maintainability




e

Each stage of testina is divided into a set of
tests, each having its own test objective(s).
Where it is necessary, for further subclassifica-
tion, tests are subdivicled into subte:tse. This
section provides a list of specific test objec-
tives for each test/subtest. The types of testing
and the extent of testing within each of the test
stages at each DABS site depends on the particular
site configquration, unique air traffic/environ-
mental factors and the availability of a suitable
simulation capability (e.g., ARIES) at each site.

DABS Performance Tests will be conducted in both
live and simulated environments. The testing will
be performed in the live environment (representing
actual anticipated operational conditions) to ;
the maximum extent possible. The tests will pro-
duce DABS performance results with respect to
variakles such as target range, azimath, aircraft
attitnde, maneuver condition (e.g., straight and
level flight, low~turn rate, high turn rate) and
transponder type and antenna mountinc (e.gq.,
diversity versus nondiversity antenna), critical
parameter settings, traffic loads, traffic cdensity,
proximity of aircraft, etc.

Since it will not be possible to meet all test
objectives in a live~-only envircnment (e.qg.,
capacity/response time testing), simulation cr a
combination of live and simulation techniques will
be used to generate the appropriate test environ-
ment for some of these cases. In other cases (e.g.,
communications link performance) special technigies
(e.g., special purpose hardware and/cr computer
programs) will be required to generate a high volume
of data for transmission purposes without sacryific-
ing the factors inherent in live testing.

Although each DABS performance test and subte:t

(along with its objective) is identified in this
document, it is not required that a separate and
unigue test (test mission) be scheduled and con-~
ducted for each individual test/subtest. During
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the conduct of the DABS Performance Tests, in order
to make efficient use of live missicn test time and
resources, a number of the tests/subtects will bhe
conducted simultaneously. Fach test mission, where
possible, will be designed to include the require-
ments of a number of tests/subtests. The test
conditions, test configurations, variables, data
collection, etc. for each test mission will encompass
what is required for a agroup of tests/subtests. The
data collected during the mission for the arougp of
tests/subtests will be rednced and analyzed with
respect to each test/subtect and the computaticn

of the respective DABS performance measures acccmp-
lished. Additionally, if appropriate, data useful
for DARS performance analycis may be ccllected from
test missions conducted to meet other DABS test and
evaluation objectives (e.g., IPC Performance Tests).

As mentioned earlier, it ic ossible that suitable DABS

Performance Test data collected during Field Readi-
ness testing may be used tc form a part cf the over-
all DABS Performance Test data base.

Although no specific reference is made in the test
requirements information that follows in this docu-
ment, DABS Sensor No. 1 will have the capability

to interface with other antenna subsystems at tbhe
RBTF. If other suitable antenna subsystems become
available at the RBTF for testinag with DABS, they
may be interfaced with DABS and appropriate tests
performed if schedulina and other constraints permit.
It is expected that some of these tests will be
repeats of tests performed with the modified ASR-7
at Site 1 in order to obtain a comparative evalua-
tion of functional performance.

The remaining sections provide specific test cbiec-
tives for each stage of DABS Performance Testina.
For classification purposes tests will be labeled
sequentially, starting with £1-1.0 for the first
Single Site test series within Test Stage, S1, and
M1-1.0 for the first Multisite test series within
Test Stage, Ml. Subtests within a designated test
are uniquely identified with the number to the right
of the decimal (e.g., subtests within Test S1-1.0
are labeled S1-1.1, S1-1.2, etc.).




Section 2.1 provides the test objectives for the
DABS Single Site Performance Tests, Section 2.2
provides the test objectives for the DABE Multi-
site Performance Tests and Section 2.3 provides

the objectives for Functional Reliability and Main-
tainability.

2.1 DABS fingle Site Performance Test Objectives

A DABS Performance test series will be conducted
for each DABS sensor. These tests will establish
the functional performance characteristics of

DABS in a sinagle site environment. The tests will
consider the different configuraticns and erviron-
ments at each of the sites to determine unique
characteristics and to ascertain if any significant
differences in performance exist between the sites.
For example, Site 2 will have a back-to-back beacon
antenna configuration collocated with a single

face search antenna in contrast to the modified
ASR-7 and ASR-8 antennas that will be provided,
respectively, for Site 1 and Site 3. Also, Site 3
will contain sufficient redundancy to achieve a
mean time between failures (MTBF) cf 20,000 hours,
while Sites 1 and 2, althouch functicnally equiva-
lent to Site 3, need to attair only a MTBF of

1,000 hours.

DABS single site performance testing will progress
through the following stages of testing after
installation and verification of Field Reacdi-

ness have been completed for a site:

X Test Stage S1, Single Site Surveillance
Performance
2 Test Stage S2, Single Site Communicaticns

Link Performance
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3. Test Stage S3, Single Site Failure/
Recovery Mode

4. Test Stage S4, Single Site Capacity/
Response Time

2.1.1 Stage S1, Single Site Surveillance Performance

The Single Site Surveillance Performance tests can
be conducted on the DARS senscor without SSF, TATF,
or other adjacent DAES sensor interfaces. These
tests can be started as soon as the site has been
readied for DARS Performance Testing (including
the integraticn of search data) and prior to the
availability of any of the above interfaces.
Selected tests only in the area of surveillance
performance will be conducted during this stage.

The test objectives for the DABS Sinale Site Sur-
veillance Performance testc include the following:

it 4F Test S1-1.0, Surveillance Accuracy

a. Subtest €1-1.1, Position Accuracy

Determine DABS single site relative
position accuracy and absolute posi-
tion accuracy performance characteris-
tics for DABS targets, ATCRBE taraets
and search-only targets. Determine
relative position accuracy, alsc,

with respect to the Cartesian
coordinate system used by IPC.
Relative position accuracy is a
measure of how accurately DABRS determ-
ines the distance between two proximate
aircraft. Absolute position accuracy
is a measure of how accurately DABS
depicts the locaticn of a target
relative to a fixed point con the
greound.
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b. Subtest S1-1.2, Collimation and Radar/
Beacon Correlat:ion

Determine DABS collimation and radax/
beacon correlation performance for
DABS and ATCPBS targets. Collimation
performance will include measures of
any range and azimuth collimation
errors detected by DABS. Radar,’
beacon correlation performance will
provide measures of the percentace

of beacon surveillance messages which
are search reinforced.

c. Subtest S1-1.3, ALEC Performance

Determine overall performance of the
altituvde echo (ALEC) for DABS air-
craft. Performance measures will be
based on comparisons hetween the
altitude echo transmitted by DABS,
the altimeter reading, the altitude
in the surveillance message output
to ATC, and the altitude transmitted
by the DABS transponder.

d. Subtes* S§1-1.4, CPMF

Determine the long term performance
characteristics of the Calikration
Performance Monitoring Equipment
(CPME) with respect to the range

and azimuth deviations compnuted by
DABS. Perfcrmance measures will be
based on the variations, over extended
periods of time, of the ranae and
azimuth deviations between each CPME
location, as depicted in DABS adapta-
tion, and each respective position
resultinag from CPME replies.

2-6
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2.

Test S1-2.0, Surveillance Coverage

a.

Subtest Sl-2.1, Blip Scan

Determine DARS single site blip/
scan performance for DADRS-only
targets, ATCRBS-only taraets, DABES
targets with collocated search data,
ATCRBS targets with cclliocated
search data, and search-only tarcets.
The blip/scan measure is based on

the number of surveillance mes-

sages generated by DARS per tar-

get per scan.

Subtest S1-2.2, Lockout

Determine DABS overall sirngle site
lockout performance characteristics
with respect to ATCRRS locckout and
ATCRRS/DABS All-Call lockout. Per-
formance measures will verify,
jointly, the DABS software (including
adaptation) that issue the lockout
commands and the ability of the

DABS transponder to react correctly
to the lockcut ccmmands.

Subtest S1-2.3, Track Acquisition/Release

Determine DARS single site track
acquisition and release performance

for DABS targets and ATCRBS tarcets.
Track acguisition performance is

related to the time reguired to

initiate (via ATCRRS/DARS All-Call
interrogation) a valid track from the
time the target is first in DABS cover-
age and eligible (as determined bv the
DABS coverage map) for acguisition.

In the case of DABS tracks it is the

time reaquired tc place the target on
rcll-call and effect ATCRRS/DABS All~
Call Lockcut. For ATCRRS tracks,
acquisition time is the time required

for the ATCRBS track to be designated

as wature. Release perfcrmance relates
to the proper reaction to the DARS cover-
age map relative to the droppinc of
tracks. Additicnally, for DABS tracks,
performance with respect to the unlockina
of the DARS transponder to ATCRBE/DARS
All-Call interrogations will be included.
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3 Test S1-3.0, Track Continuity

a. Subtest S1-3.1, Track Life

Determine single site track life
performance for DABS tracks and
ATCRBS tracks, both with and with-
out the inclusion of collocated
search data, and search (radar
substitution) tracks. Determine

the incidences of Surveillance File
Number (SFN) changes for ATCRBS
targets. Track life performance

is presented in terms of track drops
per uvnit of time (e.g., hours) for
selected subclassificaticn of the datea
(e.g., turning ATCPBS targets at

75 nm range) .

b. Subtest S1-3.2, Track Coast

Determine DABS single site track
coast performance for DABS tracks,
ATCRBS tracks, and search (radar
substitution) tracks. Coast per-
formance for beacon tracks in DABS
is determined by the frequency and
duration of "coasts" (exclusive of
search data). Coast performance for
the tracks maintained with radar
substitution data is based on the
frequency and duration of the tracks
not correlating with any surveillance
reports.

4. Test S1-4.0, Reliability of Target Identification

a. Subtest S1-4.1, Rescluticn

Determine DABES performance relative
to the resolution between proximate
aircraft for DABS/DABS*, DABS/ATCRBS
and ATCRBS/ATCRBS targets. Also,
determine resolution performance
during track acquisition of proxi-
mate targets via ATCRRS/DABS All-Call
interrogations.

D. means a DABRS aircraft compared with a
different, proximate DARS aircraft, DABS/ATCRES
means a DARS aircraft compared to an ATCRBS air-
craft, etc. 2-8




Test

Subtest S1-4.2, Track Swap

Determine DABS single site track (SI'N}
swap performance for ATCRBS tracks,

both with and without the inclusion

of collocated search data, and determine
track swap performance between radar
substitution tracks related to both
ATCRBS tracks and DABS tracks.

Subtest S1-4.3, False Taracts

Determine the false¢ taraet detection
characteristics and the overall false
target rate for DABS and ATCRES tarcuets.
As appropriate, determine the track
initiation incidence on false tarqgcts
for DABRS and ATCRBS taraets. Deteimine
the incidences of multiple tracks
(multiple SFNs) existirg for a single
ATCRBS taraet.

S1-5.0, Surveillancec Quality

Subtest S1-5.1, Code Reliability/
Validity

Determine the beacon c¢ode reliabilitv
and Mode C validity characteristics

for DAR: and ATCRES taragets. For
ATCRBS taraets, determine the incicdences
of beaccon code interchance between
proximate taraets.

Subtest S1-5.2, Surveillence Link
Reliabilit:

Determine the round reliability
characteristics for DABS surveillance-
only transmissions. Determine the
up-link reliability for DABS suxvei®-
lance-only interrogations and the
down-1link reliabilityv for DABS surveil-
lance replies.




c. Subtest S1-5.3, Split Rate

Determine the split rate for ATCRBS
targets.

2.2.2 Stage S2, Single Site Commuricaticns Link
Performance

The Single Site Communications Link Performance tests
require DABS interfaces with SSF and TATF in various
combinations depending on the particular test objec-
tive, with the exception of the DABS/Aircraft and
IPC/Aircraft Communication performance tests.

These tests (with ATC interfacc) require DABS input
to and proper responses from the respective sgystem
with which DABS is interfaced in order to meet test
objectives. Therefcre, when interfacing with ATC,
the test confiqurations will include the appropriate
hardware and software inter“acc.. at the SSF and

TATY to provide the necessary ICAOQ proiccr]l for the
communications link.

Since not all interfaces are necessarily required
for each test, the tests will be scheduled to
conform to the order of interface estaklishment.
For example, after the SSF is interfaced with DABS,
performance tests requiring the DABS/SSF interface
may be conducted even though a DABS/TATF interface
may not yet be ready.

The maximum aircraft load (including peaking) experi-
enced by any one senscr during these tests should not
exceed 50% of the aircraft load specified in FAA-ER-
240~-26 (DABRS Sensor), Amendment-3, Section 3.3.2.5,
Capacity, but excludina the last paragraph.

Test objectives for the Single Site Communiza*icns
Link Performance tests include the following:

1. Test S2-1.0, DABS/Aircraft Communications
Data Link Performance

The following test objectives refer to
each type of comminications message (e.g.,
Comm A, Comm B, Comm C, Comm D) the DABS
Engineering Model is capable of handling.




Subtest S2-1.1, Mescaae Error Rate

Determine thec up-link and down-1link
communications message error rate.
Observe any incidences of the DABS
sensor accepting down-1link comumunica-
tions messaages containing errors.

Subtest S52-1.2, Message Loss Rate

Determine the up-link and down-1linl:
communications message loss rate,
categorized by cause. A messaage not
correctly received within its expira-
tion time will ke categorized as

lost. A messagde misdirected to the
wrong aircraft in the same bearwidth
will be considered lost. The partic-
ulars surrounding any instances of
message misdirection will be reported.

Subtest S2-1.3, Messace Response Time

Determine the response time character-
istics for up-link and down-link com-
munications messages (including link
round trip time). The basic response
time performance charascteristics to be
determined are the frequency and extent
«f delavs encountered of messaaes
which cannot be delivered successfully
while the aircraft is currently in the
beam.

Subtest S2-1.4, Message Retransmission

Determinc the up-link and dow:i-link
communications message retransmission
rate (number of messages transmitted
before receiving a technical acknowledge-
ment) .
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Subtest $2-1.5, Communications Data
Link Reliability

Determine the up-link reliability for
communications interrogaticns and the
down-link reliability for communica-
tions replies (i.e., respectively, the
fraction of up-link communications
interrogations correctly received by
the transponder and the fraction of
DABS transponder communications replies
correctly received by DABES).

Test £2-2.0, IPC/Aircraft Communications

Performance

The following test objectives refer to the
transmission of communications data between
IPC and DABS transponder-equipped aircraft.

a.

Subtest S2-2.1, Data Content Error Rate

Observe any incidences of data con-
tent errors in messages accepted by
the transponder, from IPC, and in mes-
sages received by IPC from the air-
craft.

Sukbtest £2-2.2, Message Loss Rate

Determine the message loss rate (cate-
gorized by cause) for messages trans-
mitted from IPC to aircraft and from
aircraft to IPC., Expired messages and
misdirected (up-link) messages will be
considered lost.

Subtest S2-2.3, Respcnse Time

Determine the overall response time
characteristics for messages trans-
mitted from IPC to aircraft and from
aircraft to IPC. Uplink response time
is based on the time an IPC message is
readied for delivery by IPC to the time
it is correctly received by the trans-
ponder. The down-link response time
performance characteristics are based
on the time the pilot's response in
the reply is first sent from the trans-
ponder to the time it is correctly
received by IPC,.
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Test S2~3.0, DABS/ATC Communications

Performance

The following test obiectives refer to
the communications link between DABS and
the SSF/TATF* and they refer to each mes-
sage type (e.g., Tactical Up-link, ATCRRS
ID Code) capakle of being transmitted on
the respective 1link.

a.

Subtest S2-3.1, Message FError PRate

Determine the message error rate
(uncorrectable errors) for messaaes
transmitted from the SSF/TATF to

DARS and for messages transmitted
from DABS to the SSF/TATF. Observe
any incidences of messaages containing
errors being accepted.

Subtest 82—3.2, Message Loss Rate

Determine the message loss rate
(categorized by cause) for messages
transmitted from the SSF/TATF to DABS
and for messages transmitted from
DABS to the SSF/TATF. Expired mes-
sages will be considered lost.

Subtest S2-3.3, Message Response Time

Determine the message response time
characteristics for messages trans-
mitted from the SSF/TATF to DABS and
for messaces transmitted from DARS to
the SSF/TATF.

Subtest S2-3.4, Message Retransmission

Determine the message retransmission
rate for messaaes transmitted

from the SSF/TATF to DABS and for
messages transmitted from DAPS to the
SSF/TATF.

TCommunications link between DABS and the SSF/TATF"
means the communications link between DABS and the
SSF and, separately, the link between DABS and the
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Test S2-4.0, ATC/Aircraft Cormunications
Performance

The following test objectives refer to the
communications capability (for each type of
message the DABS Engineering Model is

capable of handling) between the SSF/TATF and
DABS transponder-equipped aircraft (e.qg.,
Tactical Uplink, ATCRBE ID Request).

a. Subtest S2-4.1, Data Content Error Rate

Obsexrve any incidences of data con-
tent error for messaces accepted by
the SSF/TATF from aircraft and for
messages sent from the SSF/TATF and
accepted by the transponder.

b. Subtest S2-4.2, Message Loss Rate

Determine the message loss rate (cate-
gorized by cause) for messages trans-
mitted from the S3F/TATF to aircraft
and for messages transmitted from
aircraft to the SSF/TATF. Expired

and misdirected messages will be ccn-
sidered lost.

c. Subtest S2-4.3, Response Time

Determine the overall response time
characteristics for messages trans-
mitted from the SSF/TATF to aircraft
and for messages transmitted from
aircraft to the SSF/TATF. The response
time for up-link messages will be based
upon the time the messaqe is first
transmitted from the SSF/TATF to the
time it is correctly received by the
DAEBE transponder addressed. Down-1link
response time will be based on the time
the message is first transmitted from
the DABS transponder to the time it is
correctly received at the input to the
SSF/TATF.




2313 Stage S3, Single Site Failure/Recover’ Mod-

The Single Site Failure/Recovery Mode test stagc will]
consist of a series of tests desioned *o evaluate the
ability of a single DABS to maintsin a continuitv of
critical functions subsequent to a functional failuvre.
Functional failures are those failures which cause
either the complete or partial Jloss of a functional
capability as defined in Secticn 3.9.2.5.1 of FAA-ER-
240-26, (DABS Sensor), Amendment-3. Functional failure=
will be induced to create variou failure modes,

Power interrupts for time durations speci “icad in
Sect:on 3.9.4 of the DAR:S fensor ER will bhe effected.
Tt will be verified that DARS reccverv mode and desian
capability perform effectively. Perforiiance versus
functional failure mode will be assesscd for surveil-
lance and communications functions. 2dditionally, the
data collected will support the defirition of critical
failure modes. The types of tesi: that will Le con-
ducted at each site will cepend on the confiocuration

of the site. For example, Site 3 will contain sufiicient
redundsncy to achieve a MTBF of at least 20,000 bours,
while Sites 1 and 2 will be subsets (from a reliability
stardpoint) of Site 3 - but reauiring cnly a MTBF of
1,000 hours Also, Site 2 will have its search data
link between the PCD and ATC connected threc:gh the DABS
processor, as opposed to the direct PCD/ATC link ¢xist-
ing in the present en routc sys*em. More detailed!
specification of functional failure modes will be
provided when more detailed design informat:on becomes
available.

Prior to the initiation of these tests, a siqgnificant
kFase of data relating to DABS surveillance and com-
munication link performance should be accumulated for
comparing normal perform:rce with performance durina
a failure mode.

The test obijectives Tor this test stage include the
following:

N
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| Test S3-1.0, Surveillance Data

Evalvate the performance of a sinale DARS
with respect to maintaininag the continuity
of surveillance data to ATC and IPC durina
a functicnal failure and during (and after)
the recovery from the failure; performance
criteria to include response times, loss
of surveillance data, errors in data and
chanages to surveillance capacity.

2. Test €3-2.0, Communications Data

Evaluate the nerformance of a single DABS
with respect to mainteining the continuity
of communication data hetween DABS and ATC,
DARS and aircraft, ATC and aircraft, IPC

and aircraft during a functicnal failure

and during (and after) the recovery from

the failure; performance criteria to include
message response time, loss of communications
data, errors in communicaticns data and
chanaes to communicaticns data handlina
capacity.

Ll Stage S4, Single Site Capacity/FPesponse Time

Single Site Capacity/Response Time tests will ke per-
formed to obtain DABS performance characteristics

under varying load conditions, from no load to maximum
lcad. The term "maximum capacity" is used synonymously
with "maximum lcad" in FAA-ER-~240-2F (DARS sensor),
Amendment-3, Section 3.3.2.5. This document shall

use the term "lcad" to refer to the target induced
effects. Both maximum load and aircraft bunching

are defired in the referenced ER. Selected performance
measures and respcnse time characteristics will ke
evalvated under various load corditicns on DARS,

Since maximum load and capacity conditicns cannot

be achieved with the number cf live DABRS transvonder-
equipped test aircraft, this test series will be
nerformed in conjunction with a simulation device

such as the ARIES. Additionally the DARS senscr will
be sized durinag this test stage.

The Sinale Site Capacity/Response time tests should

be performed after it has been assured that all DABS
interfaces operate properly and that an adequate level
cf =inagle site surveillance performance and ccmmunica-
ticns link performance has been demonstrated and a
base of data has bheen collected for comparison pur-
pcses. This test stage should therefore follow the
completion cf the single site stand alone perfcormance
and communications performance test stages.
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The Single Site Capacity/Response Time test obdiec-
tives include:

e Test £4-1.0, Surveillarce Date Delay Tire

Determine DARS cincle site surveillance
data delay time, data loss and error
characteristics for data transmitted

to ATC and IPC Adurina varyino lcad con-
ditions incremented from no lcacd to
maximum load.

2 Test S4-2.0, Communications Messacae
Response Time

Determine DARS single site communications
ressage response time, messace lcoss and
content error characteristics fer mes-
sages transmitted hetween ATC and air-
craft, DABS and ATC, and between TPC

and aircraft durino varyina lcad concdi-
tions incremented from no lcad to maximum
lcoad.

3. Test S4-3.0, DARS Sensor Sizinag

Determine DARS sensor compute power
utilizetion and steoraade utilizatien
vnder the same Joad conditions as 1. and
2. above.

22 DARS Multisite Performance Test Cbijectives

A comprehensive series of tests will be conducted to
establish the functional performance characteristics
cf DARS in the environment of two and three DARS
sensors. Initially multisite tests will be perfcrmed
with Sites 1 ard 2 only. After Site 3 has comnletecd
field readiress testina and has been accepted. it
will ke included in multisite testing. The tests
will consider the interconnection of DABS senscrs
with differing characteristics, (e.g., effective

scan rate). Functional characteristics that can

not be tested in a single site environment will be
tested durina this test series. In addition some
functicnal performance attributes tested in the sinole
site environment will be repeated for aircraft in
regicns of multisite coverace to enable comparative
analyses.
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DABRS multisite tests will progress through the
follcwina staces of testing after at least two
sites have undergone installation and checkout,
have been interconnected and verification of multi-
site field readiness has been completed:

X Test Stage M1, Multisite Surveillance
Performance

2. Test Stage M2, Multisite Communications
I.ink Performance

. Test Staae M3, Multisite Failure/Reccvery
Mode

4. Test Stage M4, Multisite Capacity/Response
Time

2.2.F Stage M1, Multisite Surveillance Performance

The DABS multisite surveillance performance tests
require the integration of two and three DABS senscrs
and therefore can begin after two DABS sensors have
completed interface testing. Testina of the inter-
faces (e.g., DABS/SSF, DARS/TATF) required for

single site tests must also be complete. The test
objectives for the DABS multisite performance tests
include the following:

e Test M1-1.0, Multisite Surveillance Accuracy

a. Subtest M1-1.1, Registraticn

Determine DABS registration accuracy
performance characteristics for DABS
targets and ATCRRS targetse. Determine
the DARS site-to-site registraticn
accuracy with respect to the Cartesian
coordinate system used by IPC. Deter-
mine also the positicn accuracy of
surveillance data received via DABS
Relay Mode from the unconnected sensor
with respect to the ccnnected sensocor.
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Test

Subtest Ml1-1.2, ALFC Ferformance

—— e —

Determine the overall verfcrmance of

the altitude echc (ALEC) for DAPS
aircraft in D2ABS multicoverace areas
when the DARS target is in a reaion

of differing pressure correction values
(updated and stored in DABS site adarte-
ticn) between the DABE sites. Performance
measures will ke based on compariscrs
between the altitude echc transmitted

by DABS, the altimeter readina, the
altitude in the surveillance messace
output to ATC, and the altitvde trans-
mitted by the DARS transponder.

M1-2.0, Multisite Surveil}ance Coverage

Subtest M1-2.1, Multisite Rlip/Scan

Determine DARS effective multisite klip/
scan to ATC for DABS-only taraetse,
ATCKRS-only taraets, DABS tarcets with
collccated search data and ATCPBS tar--
aets with collocated search date and
search-only taroets detected in DARS
multicoverage regions. Determine,

also, the blip/scan (to ATC) for

DABS and ATCRRS targets considering the
use of DABS Relay Mode option.

Subtest M1-2.2, T.ockout

Determine DABS overall multisite lockcut
performance in DABS multicoverace
regicns, with respect to ATCRRS lockcut
and ATCRBS/DARS 2l)-Call lockout. Per-
formance measures will verify, -dointly,
the DABS software (including adartaticn
and network coordination) that issve

the lockout commands and the ability

of the DARS transponder to react cor-
rectly to the lockout commands.




Test M1-3.0, Multisite DABS Track Continmu:ty

Determine DABS track life performance char-
acteristics in DABS mult:icoverage recions
for tracked DABS taraets, ATCRBS targets,
both with and withcut the inclusion of col-
located search data (considering the DABS
rultisensor data borrowing capabilities),
and for search (radar substitution) targets
Determinec the concurrent and noncurrent
incidences of SFN change for ATCkRS targets
simultaneously tracted by two and three DABS
Sensors.

Test M1-4.0, Multisi‘e Identification
Reliability

a. Subtest Ml-4.1, Track Swap

Determine track swap performance simul-
taneously for each of the DABS sites
supplving coverage o proximate, trac.. d
ATCRBS/ATCRBS targets, both with and
without the inclusion of search data,
and for proximate search-only (radar
substitution) targets related to ATCR::
and DABS targets.

|, Subtest M1-4.2, Multiple SFN's

Determine the concurrent incidences of
multiple tracks (multip'~s SFN's) existing
for a single ATCRBS target in a two and
three DABS sensor environment.

Test M1-5.0, Multisensor Network Coordira+’cn

Determine DABS network coordination character-
istics relative to hand-off of tarqgets between
sites for DABS and ATCRBS tracks in both a

two sensor and three sensor environment.
Determine the incidences where ATCRBS/DABS
All-Call interrogations are necessary to
reacquire a track.




2.2,2 Stage M2, DABS Multisite Communications Link
Performance

DABS multisite communications link performance tests
require the integration of two and three DABS sensors
and therefore can begin after two DABS sensors have
completed field readiness testing of the DARS/DARS
interface. Testing of the interfaces (e.g., DABS/SSF,
DARS/TATF) reguired for sinagle site tests must alsc

be complete fcr some tests. The maximum aircraft

load (incluvding peaking) experienced by any one senscr
during these tests should not exceed 50% of the air-
craft load specified in FAA-ER-240-26 (DABS Sensor),
Amendment-3, Secticn 3.3.2.5, Capacity, but excludina
the last paragraph.

The test objectives for this Test Stage include the
followirg:

I Test M2-1.0, DARS/DABS Communications
Performance

The following test ckijectives refer to

the communications link between DABS

sites and each of the message types the
Engineering Models are capable of handling
including messages transmitted via the
relay mode options.

a. Subtest M2-1.1, Message Frror Rate

Determine the message error rate
(uncorrectable errors) for messaaes
transmitted hetween DABS sites.
Observe any occurrences of acceptance
of messages containing errors.

b. Subtest M2-1.2, Message Loss Rate

Determine the message loss rate
(categorized by cause) for messaces
transmitted hetween DABS sites. Mes-
sages not transmitted within their
expiration time will be considered
lost.
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Subtest M2-]1.3, Respcnse Time

Determine the message response time
characteristics for messaaes trans-
mitted between DARS csites.

Subtest M2~1.4, Message Retransmission

Determire the messace retransmission
frequency for messages transmitted
between DARS sites.

Test M2-2.0, IPC Multilink Communicatiocns

Performance

The following test cbijectives refer to the
parallel transmission (multilink) of critical
IPC messages to an aircraft by an adiacent
DABS site:

a.

Subtest M2~2.1, Messace Data Content
Error

Monitor any incidences of message data
content errors in any of the IPC mes-
saces received by the aircraft and sent
from the differerit DABS sites.

Subtest M2-2.2, Maessage l.oss Rate

Determine the overall message loss rate
characteristics (categorized by cause)
considering multilink transmission. 2
message will be considered lost if it

is not received hy the aircraft from

any of the DABS sites having respensikbility
for sending jt. Eypired messages and
misdirected messages will be considered
lost.

Subtest M2-2.3, Response Time

Determine the overall response time char-
acteristics for the IPC messages trans-
mitted to the aircraft via DARS multi-
link. Response time is based on the time
an IPC message is readied for delivery

by IPC to the time it is firet correctly
received by the transponder from any

of the DABS sites.
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Test M2~3.0, ATC/Aircraft Communications
Performance

The follcwing test objectives refer to the
capability of the communicaticns (for each
type of message the DPES Fngineerinc Mocel
is capable of handlina - e.q., Tactical
Up-link, Tactical Down-link) between the
SSF/TATF and DABS transponder-equipped air-
craft in regions of DABRS multicoverage.
These performance characteristics will be
determined for DABS communication messaoces
transmitted both with and witbhout the use of
the Data Relay Mode option.

a. Subtest M2-3.1, Data Content Error Rate

Observe any incidences of data con-
terit error for messaces received by
the SSF/TATF from aircraft and for

messages received by aircraft from

the SSF/TATF.

b Subtest M2-3.2, Message Loss Rate

Determine the message loss rate (cate-
gorized by cause) for messages trans-
mitted from the SSF/TATF to aircraft
and for messages transmitted from
aircraft to the SSF/TATF. FExpired
messages and misdirected messages

will be considered lost.

[ 8 Subtest M2-3.3, Response Time

Determine the overall respcnse time
characteristics for messages trans-
mitted from the SSF/TATF to aircraft
and for messages transmitted from
aircraft to the SSF/TATF. The response
time for up-link messages will be based
upcn the time the messace is first
transmitted from the SSF/TATF to the
time it is correctly received by the
DABS transponder addressed. Down-1link
response time will he based on the time
the message is first transmitted from
the DABS transponder to the time it is
correctly received at the input to the
SSF/TATF.
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4. Test M2-4.0, ATC Multi'link Communications
Performance

The following test objectives refer to the
multilink transmission of high priority
messages to an aircraft from ATC (SSF/TATF)
via two DABS sensors:

a. Subtest M2-4.1, Message Data Content
Error

Monitor any incidences of message data
con‘ent errors in messages received by
the aircraft and transmitted from SSF/
TATF via DABS multilink.

b. Subtest M2-4.2, Message Loss Rate

Determine the overall message loss rate
characteristics (categorized by causc)
considering multilink transmission.

A message will be considered lost if

it is not received by the aircraft from
either of the DABS sites having respons-
1ibility for sending it to the aircraft.
Expired messages and misdirected messages
will be considered lost.

C. Subtest M2-4.3, Response Time

Determine the overall response time
characteristics for ATC messages trans-
mitted to the aircraft via DABS multi-
link. Response time is based on the

+ime a message is transmitted by ATC

to the time it is first correctly receivcé
by the transponder from either of the

NABS sites.

2ol Stage M3, Multisite Failure/Recovery Mode

The single site failure/recovery mode tests for evaluat-
ing the continuity of functions will be expanded to
verify that DABS functions carn continue under the
failure modes that may be encountered in a multisensor
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environment. These failure modes, which will be
induced, include the loss of such system elements

as the sensor and various communication links. Test-
ing of the Data Relay Mode option will be included.
Failure modes will include DABS power interrupts for
the time durations (short, long term) spccified in
Section 3.9.4 of FAA-ER-240-26, each resulting in a
different recovery procedure. DABS performance versus
failure mode will be determinec.

The failure/recovery mode tests will begin after a
significant base of multisite surveillance and com-

munications link performance data have been accumulated.

This will enable assurarce of a reasonable level of
DABS multisite performance with which to compare per-
formance during failure/recovery mode.

The test objectives for this Test Stage include the
following:

1 Test M3-1.0, Surveillance Data

Evaluate the performance of multisite DABS
with respect to maintaining the continuity
of surveillance data to ATC and TPC during
the failure modes encounitered in a multi-
sensor environment (e.g., senscr failure,
link failure) and during (and after) the
recevery from the failure; performance
criteria to include response times, data
loss, surveillance continuity, target
reacquisition time, errors in the data,
and change in surveillance capacity.

2 Test M3-2.0, Communications Data

Evaluate the performance of multisite DAES
with respect to maintaining the continuity
of communications between DABS and ATC,

DABS and DAPS, DABS and aircraft, ATC and
aircraft, and IPC and aircraft during failure
modes encountered in a multisensor environ-
ment (e.g., sensor failure, link Failure)
and during (and after) the recovery from
the failu-e; perfcrmance criteria to include
ressage response times, comuurnications data
loss, errors in communications data and
change:z to communications data handlinc
capacity.
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2.2.4 Stage M4, Multisite Capacity/Response Time

Multisite capacity/response time tests will be performed
to obtain DARS performance characteristics at several
load levels, up to maximum, in a multisite ernvirornment.
Additicnally, overloadina of one DABS site will be
tested. Maximum lcad and aircraft burching is

specified in FAA-FER-240-26 (DABS Sernsor), Amendment-3.
Section 3.3.2.5. The multisite environment will

consist of the maximum test configuration (e.g., all
three DABS sites connected to the SSF and three DABS
sites connected to the TATF). Performance measures

such as surveillance data delay time, message response
time characteristics and data loss will be tested in

the multisite mcde considerinag the added sensor-to-
sensor communication links. Tests will be performed
including the use of the Data Relay Mode option.

Maximum lcad conditions, again, will be achieved by
simulation and/or a combinaticn of live and simulated
inputs. The main thrust of these tests will be centered
around Site 1 because of the availability of the STC

and otber supportinag facilities.

The multisite capacity/response time tests must be
prerformed after it is assured that all interfaces
operate properly and that an adequate level of multi-
site surveillance performance and communication link
performance has been demonstrated and an adecuate base
of data has been collected for comparison purposes.
This testing therefcre should begin near the completion
of the DABS multisite surveillance and communications
rerformance test stages. Test objectives for this
stage of testina include the following:

) i Test M4-1.0, Surveillance Data Delay Time

Determine DABS surveillance data delay time
and data loss characteristics for data trans-
mitted to ATC and IPC during varyina load
conditions incremented from light load to
maximum load and during the time one DABS
site is being overloaded, while the system

is connected in the maximum test confiqura-
tion (i.e., 3 DABS sites connected to SSF,

3 DABS sites connected to TATF).




2 Test M4-~2.0, Communicaticns V-.sage Response
Time

Determine DABS communicaticns messace response
time and message loss characteristics for
messages transmitted between ATC and aircraft,
DABS and ATC, adiacent DABS sites, DABS and
aircraft, IPC and aircraft during varyina

lcad conditicns incremented from light load

to maximum load (maximum capacity) and durina
the time one DARE site is beinc overloaded,
while the system is connected in the maximrum
test confiaquration.

Pt Functional Peliability and Maintainability

Functional reliability and mainteinability data will be
collected at each of the three DAEBS sites throughout

the DABS Performance Test effort. Data will be col-
lected durinc the ncrmal (test) cperations at each

of the three sites. This data collecticn and analysis
effort will be conducted in addition to &any reliability/
maintainability demonstrations required of the DABS
System Development Contractor and will supplement any
on-going effort to collect component reliability and
maintainability data.

A functional failure is defined as a failure which
causes either the complete or partial loss of a DABS
functional capability (refer to FAA-FER-240-26, Amend-
ment-3, Secticn 3.9.2.5.1). Component failures,
indicator failures, etc., are not considered functional
failures. Failure data will be analyzed for functional
failure data in corder to arrive at an evaluation of
functicon reliability. Repair and time-to-repair data
in response to a functional failures will be analyzed
to determine the DARS ernaineerina model characteristics
with respect to maintainability.

Data ccllected at DABS Site 3 will provide information
most representative of the early producticn models

of DABRS. 1In accorance with FAA~ER-240~-26¢, Amendment-3,
Section 3.9.4, DARS Site 3 is required to meet more
stringent reliability recuiremerts than Sites 1 and 2
(i.e., Site 3 will contain sufficient redundancy to
achieve a MTPF of 20,000 hours: Sites 1 and 2 are required
to attain a MTBF of 1,000 hours). Component failure data
should be collected at all sites so that system MTRF

may be extrapolated.

2-27/2-28

RO ) A




TEST TASK IDENTIFICATION

This Section identifies and discusses the principal
tasks which must ke performed in order to accomplish
the DABS Performance Testinag. These tasks are:

Test Management, Test Planning, Test Facility Fnaineer-
ing, Test Ccnduct and Analysis/Evaluvaticn. The
principal participants in the DARS Ferformance Test-
ing Proagram are SRDS and NAFEC. Establishment of
test program requirements and analysis and evaluation
of the test results will ke the primary SRDS resporns-
ibility while technical support will be provided to
SRDS by NAFEC, MITRE, Lincoln Laboratory and the

DABS System Development Contractor (SDC). NAFEC

has primary responsibility for the planning, manage-
ment and utilization of the Test Facility and for the
conduct of the test. NAFEC is also responsible for
coordinating (via SRDS) with Fastern Region (AER)

for the preparation and use of the developmrental

DABS Site located at or near the Philadelphia Inter-
national Airport.

Because there are a number of organizational and
test phase related interfaces, it is essential

that the nature and scope of test activities be
clearly defined so that testing may prodgress in a
cohesive, coordinated manner. To achieve this end,
the tasks which constitute the cverall organization
of the test effort sre functionally shown in

Figure 3-1. The test activity is organized accord-
ing to the principal generic tasks, (rlanning,
support, conduct, etc.). These tasks are then
further subdivided into subtasks. This structure
provides a means of defininc and identifyinc the
principal tasks that need to be acccmplished
irrespective of the specific tests (e.g., single
site accuracy) or the organizaticns involved.

The purpose of this section is to prcvide a2 means
through which all participants in the tests have

a common understanding of the oeneral division of
responsibilities and the interelationship between
them. The test tasks are defined in a manner which
relates directly tc the testing requirements. It
is recognized that the task definition and groupino
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may not be aligned with the organizational structure

of the individual organization responsible for the
task. This situation frequently occurs when multi-
disciplined programs are overlaid on existing organiza-
tional structures. It is not the intent of this
document, however, to suggest or imply the internal
structure or methodology used by each organization

to perform the tasks but only to insure that the
necessary tasks are defined and addressed.

The remainder of this section provides a description
nf the subtasks which comprise the principal task.

3.1 Test Program Management (Task 1.0)

This principal task encompasses the overall manage-
ment of the DABS Performance Test, and is the
responsibility of SRDS (ARD-210). However, SRDS

may charge specific organizations with responsibilities
for the subtasks. The subtasks are described below

and summarized in Figure 3-2.

311 Test Coordination (Subtask 1.1)

SRDS will assign a Test Program Manager, who bears
the responsibility for the DABS Performance Test
Program. His principal responsibilitv incluvdes the
coordination of all elements of the *est program.

The general manner in which this will be accomplished
is indicated by the description of this subtask.

This subtask provides for the coordination of
the activities of the various organizations
involved in the testing and the coordination
required with the DABS Program Manager. The
activity insures that elements of the test pro-
gram are coordinated, and that the information
and resources required are made available in a
timely manner across all elements of the test
program. This subtask includes the administra-
tive and technical coordination of all other
principal tasks.
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I.0f TEST MANAGEMENT

Vel TEST COORDINATION

— TEST PROGRAM MANAGEMENT

— ORGANIZATIONAL COORDINATION

—— PROGRAM OFFICE COORDINATION

—— SCHEDULE MANAGEMENT

b2 TECHNICAL REVIEWS

—— TEST FACILITY
—— PLANNING

—— CONDUCT

—— ANALYSIS

—— FORMULATE RECOMMENDATIONS

—— PREPARE CHANGE PROPOSALS

1.3 CONFIGURATION MANAGEMENT

—— DEFINE AND CONTROL CRITICAL INTERFACES

—— PREPARE AND DISSEMINATE DOCUMENTATION

FIGURE 3-2 TEST MANAGEMENT TASK STRUCTURE
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This subtask also provides the lead in the detailed
definition and maintenarce of test schedules.
Schedule reviews are conducted periodically and
adjustments as required are coordinated with the
participants. Schedule updates are disseminated.

It is anticipated that each of the organizations
involved in the test activitv (e.g., NAFEC, MITRE,
Lincoln T.aboratory and the SDC) will each desianate

an individual who will be responsible for coordinatinga
the activities of that organization and for partici-
pating in periodic test coordination meetings chaired
by the Test Program Manaager (SRPS). These test
coordination meetinas will serve to assure adherence
to the approved test plans, and to help identify and
resolve potential problem areas.

The initial effort for coordinating the overall test
activity will be the establishment of technical and
schedule requirements. It is anticipated that
organizations requested to assume resronsibiljty

for specific tasks, will submit Work Statements to
SRDS to indicate the manner by which the reauirements
will be met.

Jal .2 Technical Reviews (Subtask 1.2)

Within this subtask, reviews of the technical

aspects of the principal tasks (Test Facility
Engineering, Planning, Conduct and Analysis)

are conducted. Technical recommendations, which

may be formulated as a result of these reviewvws.

are forwarded to the Test Program Manager for con-
sideration and action. This subtask would be per-
formed by individuals with a broad perspective of the
DABS system and test program.

The task will encompass DABS change prcoposal review,
preparation or analysis as appropriate. The impact
of these proposals will be analyzed and recommenda-
tions regarding implementation will be formulated.




C Configuration Management (Subtask 1.3)

The internal interfaces among the various elements
of the DABS system and external interfaces between
DABS and ATC required for accomplishing the DABGS
Performance Test will be established as part of the
Test Facility Engineering Task (Task 3.0). Baseline
configuration definition and implementation of inter-
faces and the elements which comprise the test bed
will be the responsibility of the assigned organiza-
tions (e.g., ARD-100 responsibility for DABS/ATC.
interface definition and implementation). However,
when the DABS Performance Testing commences (after
the completion of field readiness testing by the SDC
and subsequent acceptance by the FAA), the respons-
ibility for the conficuration control over all
critical test elements is encompassed by this task.
A "critical test element" is defined to be any
hardware, software or procedural item, (to include
system and data reduction/analysis interfaces) which
if altered, could impact on the conduct or analysis
of the test. All system changes are coordinated

and fully documented within this task to assure
traceability and test bed integrity.

3.2 Test Planning (Task 2.0)

This principal task encompasses the long range plan-
ning which must be accomplished well in advance

of the test conduct and the resource planning

and scheduling activities. Included are the
requirements for the testing program and the test
specifications and procedures. Special instru-
mentation or any simulation provisions which may
be required are also identified. The subtasks
which comprise this task are illustrated in Figure
3-3 and are described below. With the exceptions
cf the definition of the Requirements for Testing
subtask, which is an SRDS responsibility, the
accomplishment of the Test Planning activity is a
NAFEC responsibility.

Js 2l Requirements for Testing {Subtask-2.1)

This subtask will result in the overall definition
of the requirements for the DABS Performance Testing.
A statement of the test program requirements (this
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2.0 TEST PLANNING

REQUIREMENTS FOR
TESTING

IDENTIFY SCOPE, OBJECTIVES AND
REQUIREMENTS

p— ESTABLISH TEST MANAGEMENT PLAN
—— SCHEDULE ESTIMATES
—— IDENTIFY TECHNICAL ISSUES

r— IDENTIFY SPECIFIC TESTS

—— [IDENTIFY INSTRUMENTATION

2,2 p—4 TEST SPECIFICATIONS

—= DEFINE OBJECTIVES AND PREREQUISITES
— DEFINE MEASUREMENTS AND OUTPUTS
— DEFINE ANALYSIS METHODS

— DEFINE DR&A SPECIFICATIONS

— DEFINE REPORTING REQUIREMENTS

b—— DEFINE COMPLETION CRITERIA

2.3 =4 TEST PROCEDURES

F— INTERPRET REQUIREMENTS

—— PREPARE DETAILED PROCEDURES

VERIFY PROCEDURES

2.4 - WORK/RESOURCE PLANS AND SCHEDULES

— PREPARE STATEMENT OF WORK
—— DEFINE RESOURCE REQUIREMENTS

= DEFINE SCHEDULES

UPDATE AND DISSEMINATE PERIODICALLY

FIGURE 3-3 TEST PLANNING TASK STRUCTURE
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document) identifies the necessary DABS technical
performance tests and the anticipated overall test
schedule. It provides sufficient information so
that test specifications may be prepared and plan-
ning for instrumentation and support facilities
may be conducted under the Test Facility Engineer-
ing Task. Information to assist in the planning
for resource allocation is provided. The Test
Program Requirements will be continuously coordin-
ated with the appropriate organizations to assure
completeness in all test areas. It will be updated
and amended, as required. :

3.2.2 Test Specifications (Subtask_3.2)

This subtask provides for the preparation of
specifications which will permit each test to be
defined in terms of objectives, prerequisites,

data outputs, measurements, analysis methods,
completion criteria, and report requirements.

The methods for data reduction and subsequent
analysis are defined. Where applicable, Data Reduc-
tion and Analysis (DR&A) software specifications and
instrumentation requirements are prepared.

3.2.3 Test Procedures (Substask 2:3)

This subtask provides for the preparation of
detailed plans for the conduct of each test.
The Test Procedure contains all the information
needed to actually conduct each test. To the
extent necessary the procedures should be veri-
fied prior to the conduct of the test.

3.2.4 Work/Resource Plans and Schedules (Subtask 2.4)

This subtask will result in a definitive Statement
of Work which will serve to 1) identify the external
resources required by NAFEC to accomplish the tasks
as identified and assigned in this section and

2) provide a management plan for accomplishing them.




The plan should bhe in sufficient detail to permit

it to serve as a basis for a management evaluation
of the progress of the test activity and to high-

light potential problem areas throughout the test

phases.

This subtask should provide a summary of the long
range requirements for all personnel, bardware,
software, communications, aircraft and ATC facilities
required for the Test Facility Preparation and Conduct
phases. A master schedule of these requirements should
be developed and maintained through the completion

of the Test Proagram. The interdependencies of the
various planning subtasks are considered and the
resources appropriately scheduled throughout the
program. This detailed scheduling activity will
permit proper planning and coordiration of resources
among all the various organizations who contribute

to or use results from the facility preraration and
conduct phases.

A schedule of specific Performance Test missions
should be developed. A correlation of test objec-
tives and missions should be made. A summary of
resources required for each scheduled mission
should alco be prevared.

The second aspect of this subtask is essentially

a short term schedule ecoordination activity. The
master schedule is updated, refined and adjusted

as the tests progress. Short term schedules are
prepared and promulgated. The resources (personnel,
hardware and software) required from each organiza-
tion involved in the test conduct and analysis are
listed and scheduled. The principal elemcnts which
require coordination include: the DABS Engincering
Models, range and range instrumentation, personnrel,
communications, aircraft, Eastern Region, SSF, TATF
and data reduction facilities.

33 Test Facility Engineering (Task 3.0)

This task provides for the planning, installation,
integration and checkout of the physical facilities
with which the DABS testing will be performed and
for the preparation (procurement) and checkout of
the software required to interface between the
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various elements of the Performance Test. Included
in this task is the actual preparation of the
additional computer programs and the procedures
recguired to fulfill the Data Reductior and 2Znalysis
requirements as specified in the Test Specification.
At the completion of the initial phase of this
activity the hardware and software resources required
for all phases of the DABS Perfcormance Tests will be
in place and ready for testing. Since there is a
commonality of configurations between this Perform-
ance Testing Program and the previcus System Develocp-
ment Contractor Field Readiness Tests, coordination
with these tests will be required. It is envisioned
that most, if not all, of the required hardware

and the DABS software will be in place and verified
as part of these previcus tests:; thus, the hardware
aspects of the Test Facility Fngineerina task may
become simply a verification of the cperaticnal inter-
faces peculiar to the DABS Performance Tests.

The continuina aspect of this task is the maintenance
and calibration of the test kred throuch the comple-
ticn of testinc. The principal subtasks are illus-
trated in Figure 3-4 and described below. This

task will ke clearly the responsikility of NAFEC.

Fe3 .k Hardware (Subtask 3.1)

The obiective of this subtask is to insure that

all of the hardware elements (includinrg support
systems and off-line computers) which comprise

the test bed and the data reduction capability

are in place and operaticnal. All special instru-
mentation required to meet the test specification,

and all hardware interface items will be produced
(procured), installed and verified under this subtask.

E R s Software (Subtask 3.2)

The objective of this subtask is to insure that
the software, which will rermit a complete inter-
face with all of the elements in the test con-
figuraticn, has been prepared and checked out.
Any special software instrumentation that may be
required in the SSF or TATF to accept or aenerate
test messages is prepared and verified under this
subtask, as well as any simulation capabilities
which may be reauired by the Test Specification.
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%

3.3

3.4

— HARDWAKL
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— SUPPORT SYSTEMS
p—- CFF-LINE COMPUTERS

L— INTERFACES

t— SOFTWARE

— DABS ADAPTATION

— INTERFACES

— DR &A

—1 VOICE & DATA COMMUNICATIONS

REQUIREMENTS DEFINITION

INSTALLATION

OPERATION

L—{ MAINTENANCE & CALIBRATION

FIGURE 3-4 TEST FACILITY ENGINEERING TASK
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Special site adaptation data may be required for

the DABS software to satisfy peculiar test reguire-
ments. This subtask recuires interpretaticn of

the Test Specifications, definiticn of the site
adaptaticn requirements, site adaptation preparation
and checkout.

DR&? proarams which meet the requirements for data
analysis as contained in the Test Specifications
(Subtask 2.2) are prepared and tested under this
subtask. The programs will provide for off-line
reduction on either the DABS computer or a general
purpose computer. Correlation of test data from
several sources is a reguirement. Appropriate
Data Reduction and Analysis Software previously
prepared by the System Development Contractor and
by the Lincoln Laboratories must also be intearated
in this subtask.

3.3,3 Voice and Data Communications (Subtask 3.3)

The purpose of this subtask is to insure that all
of the voice and digital range communication ele-
ments are in place and operational and that commit-
ments for leased services are in effect through

the test period. Communicaticns interface with

all elements of the test bed is verified under this
subtask.

i P IS Maintenance and Calibration (Subtask 3.4)

This subtask encompasses the requirement that all
hardware and software elements used for a particular
test meet their specified performance criteria.
Procedures must be developed under this subtask to
insure that the various organizations responsible
for their respective test elements practice the
discipline of proper alignment and calibraticn.

It is envisioned that this subtask is principally
one of guality control management.

3.4 Test Conduct (Task 4.0)

This task provides for the actual conduct of the
test. It includes those activities which immediately
precede and follow a specific test. It includes:

the coordination and direction of the mission;
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control cf the test elements; collecticri, organ-
ization and reduction of the data; and the vprepara-
tion of the Missicn Conduct Report. Each of these
subtasks are illustrated in Figure 3-5 and are
described below in further detail.

The Test Conduct task as defined herein provides
for Separate Mission Coordinaticn and Test Red
Management subtasks. The distinction between these
two subtasks is based on resronsikility for the
technical aspects of a specific missicn vs respons-
ibility for the readiness and operability of the
system test bed on which the mission is to be
conducted. It is reccognized that, dependina on

the NAFEC organizational structure, these two
responsibilities may be fulfilled by the same
individual. However, there may be other instances
where this may not be appropriate or practicsal,
e.g., divisicn of responsikilities between mission
coordination (or tests) and test bed management
could permit a concentraticn of technical expertise
and a parallel application of manpower.

3541 Mission Coordination (Subtask 4.1)

Mission Coordination encompasses the primary
responsibility for the specific technical aspect
of the mission being conducted. Mission coordina-
tion will be accomplished via interpretation and
clarification of any ambiguities which may exist
in the Test Procedure durina a mission. Missicn
Coordination will be accomplished via the issuance
of plannirg data reguired to permit & particular
mission to be accomplished and via directives (Mission
Orders) which coordinate the facility set-up and
resources for a specific test on a specific day.
The coordination will be accomplished directly
with the Test Bed Manager. The Mission Coordina-
tor will conduct briefings (de-briefincs) pricr to
(after) each mission.

When events occur which preclude the fulfillment

of the planned mission objective, he will coordinate
with the Test Bed Manaver to either termirnate the
mission or redirect the missicn objectives, as
appropriate.

3.4.2 Test Bed Management (Subtask 4.2)

The principal purpose of this task is to insure
that the test ked is configured according to
the test plan as modified by the Mission Orders
and that the entire test bed is ready at the
scheduled time. 3-13
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I'EST CONDUCT

s MISSION CORDINATION

—— MISSION RESPONSIBILITY
—— RESOURCE READINESS

— MISSION ORDERS

- BRIEFING/DEBRIEFING

TEST RANGE MANAGEMENT

—— COMMUNICATIONS ESTAB LISHMENT
b—— TEST RANGE COORDINATION

—SSF/TATF/INSTRUMENTATION COORDINATION

ATC COORDINATION

r—1 DATA COLLECTION

TEST STATION MANNING

LOG SHEETS

INDEX & FILE DATA

— MISSION CONDUCT SUMMARY

COMPILE DATA

—— SUMMARIZE SPECIAL CONDITIONS

f—— PUBLISH REPORT

DATA REDUCTION
COORDINATION

FIGURE 3-5 TEST CONDUCT TASK STRUCTURE
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This subtask includes establishing and maintaining
voice communications with all elements on the Test
Bed involved in the conduct of the tests (e.g.,

the DABS ground sites, instrumentation sites)

and coordinating their activities in the accomplish-
ment of the test objectives.

Other elements used in support of a particular test
(such as the TATF, SSF, Test Aircraft, NAFEC test
instrumentation) shall, during the conduct of a
test, be operationally responsive to the Test Red
Manager.

The Test Bed Management will clearly be the
responsibility of NAFEC.

3.4.3 Data Collection (Subtask 4.3)

Data will bhe output and recorded in several forms,
(e.g., logs, magnetic tape, machine output hard
copy, manually completed data sheets) and from
several sources (e.g., System Test Console, range
instrumentation, on-board aircraft recorders).

The objectives of this subtask are to fix responsi-
bility for properly recording, collecting, index-
ing and collating the data and to establish and
maintain a filing system.

3.4.4 Mission Conduct Summary (Subtask 4.4)

This subtask includes preparation of a report which
provides factual data on each mission. It will be
prepared immediately after each mission. It will
include test observer logs, post-test debriefing
reports and a log of the specific file location

of all data collected (under Task 4.3 above).

It will provide information on the conditions

which existed during the test (actual equipment
configuration, deviations from the test procedure,
equipment failure data, weather conditions, etc.).




3.4.5 Data Reduction Coordination (Subtask 4.5)

The objective of this subtask is to reduce the

data in a format suitable for further analysis.
Since the data required to complete several sub-
tests may be gathered in a single mission (con-
versely several missions may be required to

complete a single subtest), it may be required

to reduce the same data in several different ways,
depending on the objectives of the subtest analysis.

The DR&A programs for this task will have been
verified under the Test Facility Engineering task,
(software Subtask, Subtask 3.2). However, any
data reduction deficiencies or modifications which
became manifest after testing begins will be
identified via this subtask in conjunction with
the Data Analysis Subtask.

345 Inalysis and Evaluation (Task 5.0)

The Analysis and Evaluation task provides for
analysis and evaluation of the data required to
complete various stages of the DABS Performance
Tests. The data is analyzed as outlined in the
Test Specification. The reports are produced as
the various levels of the test hierarchy are
completed. Additionally, evaluations will be
conducted on the overall DABS performance. Each
subtask associated with the Analysis and Fvalua-
tion Task is illustrated in Figure 3-€ and is
further described bhelow.

351 Data Analysis (Subtask 5.1)

The objective of this subtask is to analyze the
test data and to produce a test analysis report
which corresponds to the test level hierarchy.

The hierarchy and scope of each analysis report
will be specified under the Test Specifications
(Subtask 2.2). A single report may cover the
results of a single subtest, test or stage depending
on the specified hierarchy level. The report will
provide formal records of the completion of each
phase of testing, serve as a record for later
tests and will be source material for the prepara-
tion of change proposals.
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5.0 | ANALYSIS & EVALUATION

5.1 DATA ANALYSIS

5.2 OVERALL PERFORMANCE EVALUATION

FIGURE 3-6 ANALYSIS AND EVALUATION TASK STRUCTURE
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The analysis task should result in recommendations
to the Test Program Manager (via Subtask 1.2)
regarding the completion status of a given test
phase.

L L Overall Performance Evaluation (Subtask 5.2)

The objective of this subtask is to evaluate the
technical performance of DABS at a functional level

in both the single sensor and multisensor environ-
ments. Evaluation of technical deficiencies, if

any, should be made and recommendations for the
resolution of these deficiencies should he formulated.

3-18
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TEST DOCUMENTATION

4.1 Introduction

This Section definecs the test documentation that
will be required to plan, conduct, aralyze, and
report the DABS Performance Results. The rela-
tiorships of these documents to each cther and
tc the hierarchy cf testing are described.

Each type of dccument is defined in terms cf its
purpose, scope, anc use. Details of format and
corntent are not given because, especially at the
lower levels cf documentation, there will be wide
variation in the format and cortent of equivalent
dccuments.

This list of test-associatea documents is not in-
tended tc be exclusive or restrictive since recuire-
ments for docurernts not specifically czlled fcr

in this Test Dccurentation Section may develop as
the tests proceed.

4.2 Gereral

This document, "Requirerents for the Ferformance
Testing of the DABS Engineering Models" defines the
recuirements for the entire DABS Performance Test
Program. It delineates two maior areas cf test-
ing: Single Site and Multisite. These two Areas
are categorized into Stages (e.g., Single Site
Surveillance Performance). The Stages are further
divided intc Tests (e.g., Surveillarce Accuracy)
and Subtests (e.g., Position Accuracy). A Test,
Subtest, cr a group of Tests and,or Subtests will bhe
performecd during & particuvlar test Mission. Each
test Mission is brcken downi into a set of Mission
Steps. Note that whereas the Tests and Suktecsts
are categorizecd cn the basis of objectives, a
single test Missior could serve to neet several
objectives and thus fulfill the requirements of
several Tests or Subtests.

The Test Lccumentation Reguirements Plan described
in this section is structured arocund the above
hierarchy of testing, i.e.,

4-1
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Areas

—

25 Stages

3. Tests

4. Subtests

e Missicns

6. Mission Step

Pretest plannina documentation includes this docu-
ment plus Test Specificaticns, Test Procedures and
Work Statements. The relationship of these documents
to the test hierarchv is depicted in Table 4-1. These
planning documents are defined in Section 4.3, '
alona with Mission Test Orders that will be needed

for day-to-day planning.

When tests are conducted, the results of each Mission
Step will normally be recorded in Test Cbserver logas.
The results of a complete Mission will be documented
in a Mission Summary Report. When an entire test

(or subtest if appropriate) has been completed, a
Test Analysis Report will be prepared. A Test
Aralysis Report will alsc be prepared upon the
completion of each Test Stage. An Overall Per-
formance Evaluation (single site and multisite)

will ke written to cover all of the DABS Performance
Tests (single site and multisite) when completed.

The relationship of all these reports to the test
hierarchy is shown in Table 4-2.

These documents are also defined in Section 4.4,
Post-Test Documentation, alonag with the Error Reports
and Chance Proposals that may result from DABS per-
formance testing.

Figure 4-1 gives a pictorial representation of the
flow of documentation through the DABS Performance
Test cycle. The Figure shows that the Requirements
for Performance Testing (this document) will be the
basis for producing a number of Test Specification
documents. The Test Specifications will include the
information required to prepare Test Procedures and
will provide the requirements for appropriate data
to be supplied from allied test programs such as

the Factory Test and the Field Readiness Test. Test
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T

AREA

STAGE

TEST

SUBTESTS

MISSION

TARLE 4-1. PLANNING DOCUMENTS VS.
TEST HIERARCEY

MISSION STEP

* If required.

AREA
STAGE
TEST
SUBTFESTS

MISSION

REQUIREMENTS STATEMENT
FOR PERFORMANCE OF TEST SPECIFI- TEST
TESTING WORK CATIONS PROCEDURES
X X
X
X X X*
X X X*
X
X
TAPLF 4-2. REPORTING DOCUMENTS VS.
TEST HIERARCHY
OVERALL TEST
PERFORMANCF ANALYSIS MISSICN OBSERVER
FVALU2ATION PEPORT SUMMARY LOG
X
X
X
X*
X

MISSION STEP

* If required.
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Procedures will provide specific details reaardina

the conduct of the test to include test bed configura-
ticn, flicht plans, scripts, etc. A Statement of

Work will be prepared by each organization assigned
major task responsibilities. This document will
provide a Management plan arnd a description of major
milestones, products, schedules and external resources
required to accomplish the work (e.g., documentation,
hardware, commitments, etc.). The preceding documents
will be prepared well in advance of test conduct.
Mission Test Orders will be prepared on a week-by-
week (or even day-by-day) basis to govern the actual
conduct of tests.

The raw data (cr access to the raw data) from each
Mission (which includes the Test Observer Logs and
data recordina) end the pertinent results from
allied tests will be included in a Mission Summary
Report. These data will be analyzed, and Test 2nalysis
Reports will be prepared. Error Reports and Change
Proposals may be prepared either as a direct result
cf observations made during test conduct, or as a
result of the test analysis activity. An Overall
Performance Evaluation Report will he prepared at
the conclusion of DARS Performance Testing. This
report will provide an evalvation of the technical
performance of DABS at a functional level.

4.3 Pre-Test Documentation

4.3.1 Requirements for the Perfo-mance Testina of
The DABS Fnalneering Models

The purpose of this document is to establish overall
requirements and to provide the conceptual framewoxrk
for development of the DABS Perfcormance Test Program.

The requirements document defines the test Areas,
Stages, Tests and Subtests necessary for DABS Per-
formance Testing. It identifies specific obiectives

for each subtest and the tasks which must be accomp=-
lished in order to conclude the test program. Prelim-
inary identification of the organizations responsible
for these tasks is also aiven. The requirements include
scheduled completion dates of major milestones.
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1t is the basis for preparing test specifications.
Tt will be used to determine test support require-
ments and will be a basis for allocating resources.
The reauirements documents will be a fccal point
for determining the interactions of and need for
training, maintenence, facility utilization, and
other plans.

4.3.2 Statement of Work

The purpcse of the Statement of Work (SOW) is to
precvide a means for each organization participating

in the test program to provide a definitive state-
ment indicating the specific marner in which that
organizations will meet its requirements. The SOW
also identifies: external organizational interfaces;
rescurces requirea from exterral crganizations;

major and minor milestcnes and the corresponding
scheduled completion cdate; description and a list

of deliverable items; key persornel and responsibil-
ities to indicate the management corganization of

the test activity. The SOW should provide sufficient
detail tc permit it tc serve as a basis for evaluating
the progress of the test activity throughout tlLe

test phase and as an additional mears of communica-
tion among the participants in the test, both external
and internal, to the orgarnizatior preparing the SOW.

4.3.3 Test Specifications

The purpose of the Epecifications document is to
prcevide detailed plans for each test stage, down
tc the Subtest level.

The Test Specification document will define each
Test and Subtest (if required) in terms of:

i S Objectives.
2. Prerequisites

3. Test and Subtest conduct and analysis
methods

4. Instrumentation, manpower, and support
requirements

5. Test and Subtest inputs and outputs
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6. Test and Subtest measurements

i Contingency plans

8. Analysis methods

9. Criteria for completion, and

10 . Reporting requirements

The estimates of resource requirements and test con-
duct time will have been previously provided in the
SOW; updates will be used for final planning purposes.
The specifications for the individual tests will be
written in sufficient detail to permit an engineer
who is familiar with the DABS (hardware and software)
to prepare the Test Procesures.

4.3.4 Test Procedures

The purpose of the Test Procedure is to provide detailed
plans for the conduct of each test, subtest or mission.

In some cases, data which are required by the Performance
Testing Requirements document may be easily derived from
other allied DABS tests such as the Factory Tests or the
Field Readiness Tests. In these cases, specific test re-
quirements may be coordinated with the organization re-
sponsible for the allied testing and the Test Specifica-
tion covering these tests will be prepared and submitted
through SRDS.

Test Procedures will contain all the information that is
needed to actually conduct each test. This will include,
as required, such detailed test preparation as scripts,
flight plans, sample Test Observer Logs, and facility
set-up requirements. The length and formality of the Test
Procedures may vary depending on the complexity of the
tests and the skill and experience level of the test
personnel.

4-7
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4.3.5 Mission Test Crders

The purpose cf the Mission Test Order is toc direct

ana coordinate the set-upr of the facility and rescurces
(including key persornel) necessary tc concuct a
specific Test/Subtest (or Tests/Subtests) on a

specific cay (or days).

Mission Test Orders will list, on a day-tc-day and
hour-by-hour basis, the Test/Subtest that will be
cornducted, the configuraticn of the facilityv, +thre
test aircraft flight plans, the instrumentation
that will be used, and similar information required
tc make final preparationes for test conduct.

Mission Test Orders will be the vehicle for final,
detailed scheduling and cocrdination of all current
test activities and the resovrces involved. Theyv
will be prepared as far in advance of test conduct
as possible, but in some ceses may censist of oral
briefings wher. the situation warrants.

4.4 Post-Test Documentation

4.4.1 Test Cbserver Lcgs

The purpcse of Test Observer Lcgs is to record data
taken during concuct cf a missiorn.

Test Observer Logs, as required, may be handwritten

cn specially prepared forms, samples of which may be
included in the Test Procedures. They will inclucde
such information as displays noted, actions taken,

ané cccurrence of anomalies. They may be incorporated
intc scripts and in such cases will provide for
checking off mission steps as each step is taken,

and for noting correct or incorrect system responses.

Test Chserver Logs will form part of the raw data
for test analysis.
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4.4.2 Mission Summary Reports

The purpose of Mission Summary Reports is to serve
as a repository for all raw data from a sincle
mission.

Mission Summary Reports will include Test Observer
Logs, hard copy printouts, post-test debriefino
information, and all other raw data from a single
mission. In many cases the volume of data will be
too large to practically include in a report (such
as all hard copy produced by the system during a
four hour test) or impossible to print (such as
magnetic tape recordinas). In such cases, the
Mission Summary Report will name each type of data
and give specific information for retrieving it
(such as the name of the person who has possessicn,
the specific file drawer, or the tape slot number).
Mission Summary Reports will include information

on the specific conditions that existed during the
mission, problems encountered and brief recommenda-
tions for solving or avoiding them (if applicable),
necessary deviations from the Test Procedures, exact
times at which equipments failed and exact times

at which they were replaced and the system returned
to an operational status. Mission Summary Reports
will not contain test analysis.

Mission Summary Reports will provide access to all

the data related to the tests. They will be used

in preparation cf Test Analysis Reports, Error Reports,
and Change Proposals. They will be used as refer-

ence material for determining the causes of errors

and providing solutions.

4.4.3 Test Analysis Reports

The purpose of Test Analysis Reports is to present
the conclusions resulting from a Test or Tests,
with supporting analyses and data.




_——

Test Analysis Repcrts will be formel engineering
reports that meet the usual FAA stanaards for such
documents. A single Test Analysis Report may cover
the results of a single Subtest (optiorzl), a full
Test, cor even a complete test Stage. The scope cf
the Test Analysis Reports recguired for each test
Arca will have been specified in the Test Specifica-
tions documrent.

Test Analyesis Repcrts will provide formal records

cf the completion of a portior of the testing. They
will serve as a reference msterial for later tests,
and will be source material for the preparation of
Change Prcrosals and Performance Evaluation Reports.

4.4.4 Overall Performance Evaluation Reports

The purpose of the Overall Performance Evaluation
Report is tc evaluate the technical performance of
tke D2BS at a functicnal level in both the single
sersor and multisensor envircrments. Recommenca-
tions for improvements and/or the resclution of
any technical deficiencies should be made.

The Overall Performance Evaluation Report will be
written for the entire (single site and multisite)
DZBS Performance Test Program. The evaluation
report will be based on the various Test Analysis
Reports previously conducted. It will serve as
the final summary technical report for the DABS
Performance Test Program.

4.4.5 Error Reports

The purpose of the Error Report is tc docurent equip-
ment or computer program errors discovered as a
result of testing.

One E:rror Report will be written for each error that
is detected. The Error Report will defime the errdr
in sufficiert detail tc peérmit re-creatien &F'the -
conditions that cause the error tc occur. Error
Reports will cite the specific Test in which the
error was detected, so that reference can be made

tc the Mission Repcrt for details of the actual
facility configuratior, ambient conditions, etc.,
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as they existed during the Test. An Error Report
may, but generally will not, include a recomnmended
sclution of the problem. Error Reports will des-
cribe errors in instrumentation and other eguipment
or computer programs essential to test activities,
as well as for errors in the DARS hardware or com-
puter programs.

Error reports will be directed to the Contractor

or other organizations responsible for correcting
errors, through the DARS Program Management Office,
in the relevant equipment or computer program. A
priority and an expected date of correcticn will be
assigned to each Error Report to guide the activities
of the responsible organization, and to provide a
basis for updating test plans and schedules.

4.4.6 Change Proposals

The purpose of a Change Proposal is to propose changes
to the specifications of equipments or computer
programs.

Each Change Proposal will include a justification

of the need for the change lincluding a descripticn
of the problem the change is expected to solve), a
discussion of the change and its ramifications,

and specific deletions from and changes or additions
to the wordina of the relevant sprecifications.

Each approved Change Proposal will be directed
throuah a change proposal screening committee
activity to the SDC or other organization respon-
sible for implementina the changes to the relevant
equipment interface or computer program. Procedures
for the processing of Change Proposals during the
DABS Test and Evaluation effort will be estaklished
and maintained by the SRDS. A priority and an
expected date of completion will be required for
each Change Proposal.
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APPENDIX A

SCHEDULE

This Appendix provides general guidance on the anticipated
schedulinag of the DABS Performance Test. The schedule

is divided into four segments, one for the single site
tests at each of the three sites and one for the multi-
site tests.

The relative time allocated for each of the test stages

(S1 through S4 and Ml throuch M4) are approximations.

It is anticipated that the organization responsible for
these tests will analyze in greater depth the relative
duration of each of the stages within a given test seoment.
However, the start and completicn date (expressed in months
relative to the completion of single site Field Readiness
Tests) are firm dates in that these dates are intertwined
with the start-complete dates of other phases of the overall
DABS test and evaluvation program.

It is anticipated that Single Site Readiness Tests on
Site 1 will ke completed in mid-February, 1978. Rela-
tive to this date, then, the milestone schedule is:

Relative

Date Month Milestone Site
Feb '78 0 Start Sfingle Site Performance Test 1
Aug '78 6 Complete Single Site Performance Test 1
May '78 3 Start Single Site Performance Test 2
Oct 78 8 Complete Single Site Performance Test 2
Aug '78 6 Start Single Site Perfcrmance Test 3
Nov '78 9 Complete Single Site Performance Test 3
Jan '79 9 Start Multisite Performance Test 182
Jan '79 Jd Start Multisite Performance Test All
Mar '79 13 Release from Multisite Performance

Tests 3
May '79 15 Complete Multisite Testing 182

As noted in Figure A-1 it is anticipated that some overlap
with the other test phases will be possible., A discussion
of the overlap must be ccferred until the phases are more
completely defined.
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The planning documents discussed in Section 3 should
be submitted for review and approval as follows:

Dec. '76 Statement of Work

ApE. 5717 Test Specification

Sept.'77 Test Procedures
The Test Reports associated with each of the single
site and multisite tests should be completed within
60 days after the completion of testing on the partic-
ular single site test or multisite combination.
An overall Performance Evaluation Report should be

completed not later than 90 days after the completion
of the DABS Performance Tests.
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