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ABSTRACT 

Technical requirements for Performance Testing of the 
..	 Discrete Address Beacon System (DABS) at NAFEC are 

presented. The technical requirements are specified 
in terms of test objectives for DABS single site and 

..	 multisite performance tests. The objectives are organ­
ized into the f~llowingtest 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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EXECUTI\~ OVERVIEW 

Thi.s document delineates the technical and documentation 
requirements for the Performance ,Testing of the Discrete 
Address Beacon System (DJI..BS) engineering models. A 
description 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 evaluation program. The Performance Tests ~ill be 
conducted 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 FAA testing (not included within
 
the scope of DABS Performance Testing) will determine
 
Intermittent positive Control (IPC) Performance and
 
DABS/IPC/A.TC system operational compatibility.
 

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

DABS Performance Tests are categorized into Single
 
Site and Multisite Tests. These tests encompass surveil ­

lance and communicati.on 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 Survei.llance
 
Performance tests include, position Accuracy, Track
 
Li.fe and Surveillance I,ink Reliab.:i.li ty.
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Specific test tasks have been identified in order to 
clearly de'fine the nature and scope of the testacti­
vities. The tasks are: Test Mana9~ment,~estPlanning, 
Test Facility Engineering, TestCondu.ct,andAnal~sis 
and Evaluation. 

The overall management of the DABSPerfo~ance Test (to 
include test requirements and establishment,.. organiza­
tional and technical coordination) and the analysis and 
evaluation of the test results will be an SROS 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.. ThedocUlllen­
tation and the organization responsible for providing,them 
are: Test Requirements (SROS), 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 wi.ththe completion 
of the singIe site portion of the Fie,ld Readiness Test.s on 
the first sensor, currently scheduled for February.1978. 
The start and completion dates for Performance Tests pon­
ducted at each of the three DABSeng,ineering. 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. 

Viii 



TA.BI.E	 OF CONTENTS 

1. INTRODUC'I'ION	 1-1
 

1.1 Scope and Purpose of this Document 1-2
 
1.2 Orqanization of the Do~ument	 1-4
 
1.3 Go~ls of DABS Performance Testing 1-4
 
1.4 Definition of DABS Under Test	 1-6
 

1.4.1 DABS Equipment Configuration 1-7
 

1.4.1.1 Site 1, NAFEC	 1-7
 
1.4.1.2 Site 2, Elwood	 1-8
 
1.4.1.3 Site 3, Major Airport	 1-8
 
1.4.1.4 Equipment Interconnections 1-9
 
1.4.1.5 System Test Console	 1-9
 
1.4.1.6 DABS Transponders	 1-9
 

1.4.2 DABS Definit.ion	 1-10
 

1.5	 Assumptions and Interrelationships
 
with Other Test Programs 1-13
 

1.6	 General Prerequisites 1-14
 

2.	 DABS PERFORMANCE TEST TECHNICAL
 
REQUIREMENTS 2-1
 

2.1	 DABS Single Site Performance Test
 
Objectives 2-4
 

2.1.1	 Stage Sl, Single Site Surveillance
 
Performance 2-5
 

2.1.2	 Stage 82, Single Site Communications
 
Link Performance 2-10
 

2.1.3	 Stage S3, Single Site Failure/
 
Recovery Mode 2-15
 

2.1.4	 Stage S4, Single Site Capacity/
 
Response Time 2-16
 

2.2	 DABS Multi-site Performance Test
 
Objectives 2-17
 

2.2.1	 Stage M1, Mu1tisite Surveillance
 
Performance 2-18
 

2.2.2	 Stage M2, D']}.BS Mu1 tisi te Communica­
tions Link Performance
 2-21 

ix 



TABLE	 01" CONTENTS {Cont.) 

2.2.3	 Stage M3, Mu1tisite Failure/ 
Recovery Mode 

2.2.4	 Stage M4, Mu1tisite Capaci.ty/ 
Response Time 

2.3	 Functional Reliability and·Main.tain­
ability 

3. TEST TASK IDENTIFICATION 

3.1 

3.1.1 
3.1.2 
3.1.3 

3.2 

3.2.1 

3.2.2 
3.2.3 
3.2.4 

3.3 

3.3.1 
3.3.2 
3.3.3 

3.3.4 

3.4 

3.4.1 
3.4.2 
3.4.3 
3.4.4 

3.4.5 

Test Program Management (Task 1.0) 

Test Coordination (Subtask 1,.1) 
Technical Reviews (Subtask 1.2) 
Configuration Management (Subtask 
1.3) 

Test Planning (Task 2.0) 

Requirements for Testi.ng (Subtask
 
2.1)
 
Test Specifications (Suhtask 2.2)
 
Test Procedures (Subtask 2.3) .
 
Work/Resource Plans and Schedules
 
(Subta.sk 2.4)
 

Test Facility Engineering (Task 3.0) 

Hardware (Subtask 3.1)
 
Software (Subtask 3.2)
 
Voice and Data Communications
 
(Subtask 3. 3 )
 
Maintenance and Calibra.tion
 
(Subtask 3.4)
 

Test Conduct (Task 4.0) 

Mission Coordination (S\lbtask 4.11
 
Test Bed Management (Subtask 4.2)
 
Data Collecti.on (Subtask 4.3)
 
Mission Conduct Summary (Subtask
 
4.4)
 
Data Reduction Coordination (Subta.sk
 
4.5)
 

2-24
 

2-26
 

2-27
 

3-1
 

3-3
 

,3-3
 
3-5
 

3-6
 

3-6
 

3-8
 

3-9
 

3-10
 
3-10
 

3--12
 

3-12
 

3-12
 

3-13
 
3-13
 
3-15
 

3-15
 

3-16
 
~ 

x
 



TABLE OF CONTENTS (Cont.) 

3.5 Analysis and Eva1u.ation (Task 5.0) 

3.5.1	 Data Analysis (Subtask S.l) 
3.5.2	 Overall Performance Evaluation 

(SubtaskS.2) 

..	 4. TEST DOCUMENTATION 

4.1 
4.2 
4.3 

4.3.1 

4.3.2 
4.3.3 
4.3.4 
4.3.5 

4.4 

4.4.1 
4.4.2 
4.4.3 
4.4.4 

4.4.5 
4.4.6 

APPENDIX A: 

Introduction 
General 
Pre-Test Docum~ntation 

Requirements for the Performance 
Testing of the DABS Engineering 
Models 
Statement of Work 
Test Specifications 
Test Procedures 
Mission Test Orders 

Post-Test Documentation 

Test Observer Logs 
Mission Summary Reports 
Test Analy~is Reports 
Overall Performance Evaluation 
Reports 
Error Reports 
Change Proposals 

SCHEDULE 

3-16
 

3-16
 

3-18
 

4-1
 

4-l
 
4-1
 
4-5
 

4-5
 
4-6
 
4-6
 
4-7
 
4-8
 

4-8
 

4-8
 
4-9
 
4-9
 

4-10
 
4-10
 
4-11
 

1..-1 

xi
 



LIST OF ILLUSTPATIONS 
Eage 

TABLE 1-1 PURPOSE OF EACH DABS TEST PHASE 1-3 

TPo.BI.E 4-1 PI,A~TNING DOCUMENTS VS. TEST HIERARCHY 4-4 

TPo.BIoE 4-2 REPORTING ·DOCUMENTS VS. TEST 
tIIERARCHY 4-4 

FIGURE 1-1 DEFINITION OF DABS TO ·BE TESTED 1..-l2 "­

FIGURE 3-1 DABS PERFORMANCE TEST TASK STRUCTURE 3-2 

FIGURE 3-2 TEST MANAGEMENT TASK STRUCTURE 3-4 

FIGURE 3-3 TEST PI,ANNING TASK STRUCTURE 3.,..7 

FIGlTRE 3-4 TEST FACILITY ENGINEERING TASK 
STRUCTURE 3-11 

FIGURE 3-5 TEST CONDUC'I' TASK STRUCTURE 3-14 

FIGURE 3-6 '~NALYSIS & EVALUATION TASK STRt"CTURE 3-17 

FIGURE 4-1 TEST DOCUMENTATION FLOW CHART 4-3 

FIGURE A-I TEST STAGE PHASING FOR DABS PERFORM­
ANCE TESTS A-2 

xii 



1. INTRODUCTION 

The FAA is procuring three Discrete Address Beacon 
SysteIr. (DABS) engineering development moaels, 
necessary antenna modifications, related inter~ 

face haro\'lare and connections r' avionics equipment 
(DABS transponders and cockpit displays), and 
associated ground support facilities and test 
equipment. The engineering development models 
will be installed at, and in the vicinity of, the 
National Aviation Facilities Experimental Center 
(Nl'.FEC). The three DABS engineering models will 
be interfaced with the Air Traffic Control (ATC) 
systems via connections to the System Support 
Facility (SSP) an.d the Terminal Automation Test 
Facility (TATF), both located at NAFEC, simulating, 
respectively, an en route Air Route Traffic Con~ 

trol Center (ARTCC) and an Automated Radar Traffic 
Control System (ARTS) •. An extensive DABS test 
and evaluation program wil] be undertaken. 

Prior to delivery, each DABS engineering model will 
undergo Factory Tests conducted at the facilities 
of the System-Development Contract,or (SDC). These. 
tests will verify compliance with the DABS Engineer­
ing Requirements (ER) at the assembly, subsystem 
and software level. 

After field installation of each DABS engineering 
model, the SDC ",ill conduct a series of Field 
Readiness tests. These tests will assure that 
DABS complies with the ER after installation at 
each site. As the second and third DABS engineer­
ing models are installed, Field Readiness will 
include verification of the DABS multisensor 
network. Field Readiness tests will also verify 
the capa.bili ty of DJ.l..BS (both single site and 
n1l.1ltisite) to interface with the simulated A'J~C 

facilities (SSF and TATF) at NAFEC. Field Readi­
ness testing will ensure that the SDC ha.s delivered 
an acceptable DABS multisensor network. 
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As the Field Readiness tests on the individual 
engineering models are compl~ted by the SDC, 
subsequent t.ests under the direction of the FAA 
will be initiated. These tests will be accomplished 
in discrete phases in both a single sens·orand 
multisensor environment and will encompass: tests 
to determine the technical and functional 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 t.o thoroughly evaluate 
the DABS/ATe system interactions: and finally al) 
operational evaluation and demonstration of the 
DABS at an ATe facility. These various tests have 
been tentatively identified respectively as DABS 
Performance Tests, IPC Performance Tests, Supplerr~ntary 
Tests, DABS/ATC System Tests, and Field Evaluation 
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 ATe utilization will be demonstrated by 
thorough testing at each stage of implementation, 
i.e., single sensor, multi-sensor and enhancements 
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 t.he DABS prior to ini tiat ion 
of a. producti.on program. 

It should be noted that during the DABS test and 
evaluation 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 Pllrpose of this Document 
o 

This document covers only ~he DABS Performance Tests 
conducted on the engineering models. It provides 
the System Research and Development Service (SRDS) 
technical requirements for performance testing by 
identifying spe.cific DABS Performance Test objectives 
and the documentati.on required to support the test 
program. 
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PURPOSE OF 

• 

TEST PHASE 

Factory Test 

Field Readiness Test 

Performance Test 
(DABS & IPC) 

Suppleme.ntary Tests 

ATC System Tests 

Field Evaluation 
& Demonstration 

a 

TABLE 1-1 

EACH DABS TEST PHASE 

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 

1-3
 



The purposes of this document are as follows: 

1.	 Provide: specific test object,ives and 
other pertinent information for the 
development of detailed test specifica­
tions and procedures. 

2.	 Identify general test tasks in order 
to establish an understanding of the 
relative roles and responsibilities 
of the participating organizatior.s 
and their.relative interfaces. 

3.	 Identify and describe the da.ta req\1ired 
tc plan and document the D~.BS Perform,..' 
anee 'l'ests. 

4.	 Establish broad schedules for the test 
program. 

1.2 Orgardzatior.ofthe Documer.t 

This document, is organized to correspond to the 
purposes of the DABS Performance Test. Sectionl 
(this section) provides a broad overview of the 
DABS 'rest ana. Evaluatjon Program and provides 
information to put the Performance Test in per­
spective. Section 2.0 provides specific test 
objectives ana requirements. Section 3.0 identifies 
the test tasks and 4.0 establishes the documentation 
re,quirements. Broa.d sch.edule data is provided 
in the Appendix. 

1.3 Goals of DlillS Performance: 'I'esi::ing 

The purpose of the DP~S Performance Tests on the 
engineering development model is to establish the 
tE.!chnical and functiona.l pE~rformance characteristics 
of DABS in an environment similar to that in which 
it will operat.e. The cver'all activities and goa.ls 
of this test program will include: 

1.	 Collect.ing and analyzing quant.itiative 
da.ta from which the technical performance 
of DABS can be ascertained at a functional 
level bot.h in the DIU3S sing'le sensor and 
multisensor environments. 
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2.	 Evaluating the technical performance 
of DIlES, identifying functional 
deficiencies, if any, and recommend:'ns· 
methods to resolve these deficiencies. 

D]~BS Performance 'rests, addressee. in this docu.ment,
 
arE: not intend€',d to provide measures of performance
 
relative to the air traffic control oper~tional
 

acceptability (e.g., procedures, hv.man factors).
 
Other test efforts during' and after the DABS
 
PerformancE' Test period will address this area.
 
During the Performance test program, however, th~
 

technical performance of DABS will be determined
 
under varying conditions, environments and con­

figurations that are possible when DABS is imple­

mented as part of the Air 'Iraffic Control System.
 
It is possible that the objectives of some of
 
the Di\BS Performa.nce 'Iests, delineated in this
 
test requirerr.ents docum~nt, may be met during the
 
Field Readiness testing performed by the System
 
Development Contractor. In these cases suitable
 
D1~BS Performance 'l'est data collected during Field
 
Readiness Testing may be used as part of the
 
aggregate DABS Performance Test data base. Similarly,
 
data collected during DABS Performance Testing may
 
be used to meet or support data base requirements
 
for other segments of the DABS test and evaluation
 
program.
 

The Dl.BS Performance Tests will not include sub­

system tests such as component tests <e.g., trans­

ponder, software, antenna), extensive tests relative
 
to RF performance, or tests to verify compliance
 
with specifications. It is assumed that such sub­

system testing' has been previously accomplished.
 
However, if unsatisfactory performance is encour.terec
 
during' the DA.BS Perforrnance Tests, subsystem tests
 
may be necessary to isolate deficiencies. Seg­
ments of the O1\13S Performance Tests may only be
 
repeated after the deficiencies have been corrected
 
and DABS has been verified.
 

It shou ld be not.ed, hO\'lever, prior to and during
 
DABS Performance Testing, specific test objectives
 
may change because of the results obtained through
 
othe:r test effo:::ts (including DABS Performance Tests)
 
or because of modifications that may be made to DABS.
 
The test objectives listed in this document, there .....
 
fore, should not be construed as total or fine.l.
 
Throughout the DABS Performance Test effort, the
 
possibility exists of modi.fying and adding tests
 
to meet a particular need.
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DABS Performance 'Testi.ng will fulfill a series 
of goals which are directad_towardestablishing. 
the DABS fun.ctional and technical performance 
characteristics relative to the needs~of'the,Air 

Traffic Control Syste~. The major goals of the 
tests, therefore, are to collect' and 'analyze the 
data necessary to evaluateD~~S with respect to: 

1..	 Reliable target' ident'ificationand 
maintenance of that'identification~, 

2.	 Reliable , accurate,' and timelypor-tray:­
al of the position and altitude (if 
reported) of an aircraft, relating­
particularly to IPC require~ents and 
ATC requi.rements (e. g ~, separat.ion 
standards) • 

3.	 Reliable discrimination between proximate 
targets. 

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

5.	 Reliable and timely transmission of data 
on the DABS cornmunications data link 
(air and ground.link) and the nroltisite 
net'V,'crk. 

6.	 Reliable and timely transmission of 
IPC cormnands from IPC to aircraft on 
the: DllBS dat.a link. 

The tests delineated in this document are intended to 
accomplish these goals by fulfilling a series of 
directly related test objectives. These specific 
test object.ives appear in Section 2.0. 

1. 4 Definition of DABS Under Test 

The system that will comprise DABS for the purposes 
of the DlIJ3S Performance Test program is defined in' 
this section. First, however, a brief description 
is provided of what the DABS equipment configurations 
at each site location will be. 
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1. 4.1 D.P..BSEquiprrient Configuration 

1.4.1.1 Site 1, NA.FEC 

.. 

The first DABS sensor* tc be delivered (Sensor No.1) 
will be installed at NPtFEC, which is designated 
Site 1. The sensor will be located at the Radar 
Beacon Test Facility (RBTF) anc collocated with 
an ASR-7. Initially the DABS sensor will bel inter­
faced with an p.SR-7 antenna (nominal 5. second 
scan rate) modified by the replacement of the 
feed with one providi.ng cOIrbined'radar-beacon 
capability. Sensor No.1, however, will be capable 
of being interfaced with other antenna subsystems 
at the RB'I'F. Therefore, if dur ing the DA.BS Per­
formance Test period other ante:nr.as becoMe aV,ail­
able at NAFEC for te:sting \tdth DABS, they may be 
interfaced with t.he DPlB.s SE~nsor and appropriate 
tests conducted as part of the Supplementary Tests. 

The DABS processor will accept search** reports 
from an ASR search digitizer, correlate them with 
the DABS and ATCFBS reports and reinforce the 
beacon*** reports as appropriate. All beacon 
reports, reinforced or not, will be transmitted 
over telephone lines to the SSF and/or TATF. 
Search reports that do not correlate will also be 
transmitted. 

Three (3) DABS Ca.libra.tion Performance Nonitor 
Equipment (CPP'£) units will be installed' at FAA­
designated locations (i.e., three locations) in 
the vicinity around the sensor site. 

* DABS sensor is define:d in this document to include 
all the ground based elemE!nts of DABS, including the 
DlillS processor, but excluding the DABS antenna, 
search ant.enna and search di.gitizer. The term "DA.BS" 
or "DADS si tel' refers to all the elements of DPlBS at 
a particular site including all of the items excluded 
in the definition of "DA.BS sensor". 

** Throughout this document 
denote primary radar. 

the terIT' "search" is used to 

*** Unless otherwise stat.ed, 
DABS 'and ATCRBS data. 

the term Ijbeaccn" includes 
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1.4.1.2 Site 2, Elwood 

Dl\BS 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-to-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. 
Sensor No. 2 will accept ~earch targets declared 
by the Production Common Digitizer (PCD)associa,ted 
with the ARSR-2 presently located at Elwood. The 
scan rate of that radar is approximately ten (10) 
seconds. The DF~BS processor will correlate the 
search reports with the DF~S and ATCPBS reports 
and reinforce tt.e beacon reports as appropriate • 
All beacon reports, reinforced Dr not, will be 
transmitted over telephone lines to the SSF and/or 
TATF at NAFEC. Search reports that do not correlate 
will also be transmitted. 

Three (3) cp~m units will also be installed at
 
locations in the vicinity of Elwood.
 

_1_._4_·._1_._3 S_i_t_e_· 3,. ~-1ajor Airport 

Dl\..BS Sen~;or No. 3 will be installed at a major 
airport (presumably Philadelphia) • Equipment to 
be installed consists of: (1) an ASR-8 antenna 
with integral search/beacon antenna, (2) an ASR-8 
ra.dar, (3) a search digitizer and (4) a DIU3S 
sensor interfaced with the ASR-8 antenna and an 
ASR search digitizer. The antenna scan rate will 
be a nominal 5 seconds. Again, the DA.BS processor 
will atterr.pt. to correlate search reports with DABS 
and ATCRBS reports and transmit correlated and 
uncorrelated beacon data and uncorrelated search 
data over telephone lines to the TATF and/or SSF 
at NAFEC. Dl.ES Sensor No. 3 will cor..taincertain 
redundant elements not contained in Sensor No. 1 
or Sensor No. 2 in order to meet "Design Requirement 
B'" for reliability and maintainability as specified 
in the DABS Engineering Requirement . 

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

Department of Transportation, Federal Aviation JI~dministra­
tion, Eng'ineering Requirement, Discrete Address Beacon 
Systetri (DABS) Sensor, FAA-ER-240-26, Para. 3.9.4. 
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1.4.1.4 Eguipm.ent Iriter·connections 

The DA.BS sensor may be interconnected in a variety 
of different ways depending upon the requirements 
of specific test objectives. The maximu.m configura-­
tion for the engineering development models, however, 
is as follows: 

1.	 Each D]I~BS sensor will have direct two­
way digital da.ta comrnunications, over 
telepr~one lines, with every other DA.BS 
sensor. 

2.	 Each DJI.J3S sensor will have direct two-
way digital data communica.tions and one­
way (from the sensor) surveillance data 
transmission capability, over telephone 
lines, to the TATF (representing a te:rminal 
ATC facility) and'the SSF (represent.ing 
an en route ATe facility). 

1.4.1.5 System Test "Console 

One System Test Console (STC) will be procured a.nd 
located at Sit.e 1. The STC will provide the capa- . 
bility to record all of the circuits described 
in 1.4.1.4, above. In addition, the STC will 
permit the manual entry of certain messages on 
the conununication circuits . 

1.4.1.6· DABS Transponders 

Two types of DABS transponcers will be procured and 
mounted on test aircraft. The DABS Type A trans­
ponder is designed for use on general aviation aircraft; 
twenty (20) will be procured. It is understood that 
approximately eleven (11) general aviation type 
ai-rcraft will be equipped with these transponders. 
The DJI.J3S Type B transponder is intended to be 
representative of a DABS transponder for air 
carrier use. The Type B transpon.der will have 
provisions for ant.enna diversity operation. Ten 
(10) Type B DABS transponders will be procured. 
It is understood that approximately seven (7) 
aircraft, representing air oarrier types, will be 
equ.ipped with. Type B transponders. 



1. 4.2 DABS Definition 

The definition. of the system that will comp.rise ':DABS' 
during DABS Performance Tests is presented below. All 
performance me'asurementsand evaluation's will be made 
relative to that system definition, or" where appropri,ate, 
subsets of that system. The maximum system under test, 
during DABS Performance Testing is delineated as 'folLows': 

1.	 The three DABS sensors and antennas, 
(including the Calibration Performance, 
Monitoring Equipment-CPME) • ~ 

2.	 DABS transponder, '!'ype 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. 

d.	 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 lOP 
(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 theASR search digitizer 

....,..-'. 
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will not yet be under configuration control, 
timely modifications can be effected during 
the DABS performance teRt period. For this 
reason only, the ASR search digitizer is 
defined partially within the DABS test con­
figuration for the Performance Tests. 

The definition of the system under test is illustrated in 
Figure 1-1. System 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 defiriition 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 func.tions 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 conducted 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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1.5 Assumpti.ons a.nd Interrelationships with 
Other Test Programs 

A set of overall assumptions have been made in 
order to develop the requirements for DABS Per~ 

formance Testing. They are: 

1.	 DABS Performance Testing will not begin, 
in general, until it has been verified 
that the DABS meets readiness criteria 
as required in the contract and the system 
is accepted by the F~~. However, it is 
possible that some of the DABS Perform­
ance Test objectives may he 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 data 
base. 

2.	 Field Readiness Testing and FU. a.cceptance 
of a single site DABS will be corr~lete 

three (3) months from delivery of the 
DABS engineering model to its respective 
site. Field Readiness Testi.nq and FAA. 
acceptance of multisensor DABS 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 Testing will be fifteen (15) 
months from the time DABS No. 1 has com­
pleted Field Readiness Testjng (Single 
Site), has been accepted and is available 
for subsequent DABS Perform.ance Tests. 

4.	 Other Test Programs - Portions of other 
DABS related test programs (e.g., IPC 
Performance Tests, DABS Supplementary Tests, 
DABS/IPC/ATC Tests) may occur concurrently 
wi th portions of DABS Performance 'I'est ­
ing. These test efforts will normally 
be conducted s8parate from D~BS Perform­
ance 'I'est::,. However there may be cases 
where commonalities between the test 
objectives of different test phases or between 
test mission requirements will occur. In 
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these cases every effort will be made 
to conduct the tests jointly such that 
each test program will meet its specific 
objectives via common test missions. 

1. 6 General Prerequisites 

Prior to DABS Performance Testing, there are a 
number of activities which must be cornp'letedand 
the results of these activities knm·m. The fol­
lowing general prerequisites are commOTIo to all 
Dl~.S Performance 'Tests and should be met prior to 
initiation of the performance tests: 

1.	 Field Readiness Tests have been complet~d 

and each significant interface verified 
(i. e., Dll.BS, IPC, ASR Search Digitizer, 
PCD, SSP, TATF and the other DABS) prior 
to the time required for D~~S Performance 
Testing; satisfactory and reliable per­
formance has been demor..stratea.i and SPJ>S 
has given approval to proceed with DABS 
Performance Tests. (Note: The interface 
verification prerequisite does not pre­
clude a single DABS that has successfully 
completed Field Readiness testing in the 
single site mode, without interfaces, from 
being available for a selected set of single 
site DABS Performance Tests.) 

2.	 The DABS under test and related interfaces 
have attained and demon~trated sufficient 
reliability to be available, uninterruptedly, 
for the duration of each required test 
mi.ssion. 

3.	 Computerp:rograms and hardware (where 
required) necessary to properly interface 
DF..BS (multisite as well as single site) 
with the SSF and TATF will be available 
and operating' correctly prior to their 
need in DABS Perforrrance Testing. 
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4.	 All special test instrumentation, 
special equi.pment,. special instrumented 
test aircraft, recorders, special com­
puter test programs, simulatioh capa­
bilities, data reduction and analysis 
programs, and a voice communications 
system for test are available and have 
been checked out, verified and approved 
by the FAA prior to their respect.ive 
need during DABS Performance Testing. 

5.	 All DABS hardware and software parameter 
values have been set to best known values. 

6.	 Sufficient FAJI. 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. 

7.	 The performance of the DABS transponder 
has been verified and approved by the 
F~..A. In addition, performance of the 
DABS transponder in response to ATCPBS 
interrogations has been verified to be, 
at least, equal to the performance of 
presently available ATCRBS transponders. 

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

9.	 Each ARIES will be available, as requi.red, 
on a single site and multisite basis. 
Each ARIES will be interfaced with the 
respective DABS sensor, fully checked 
out, verified and accepted, for both 
single site and multisite simulations, 
by the FAA prior to use for DABS Per­
formance Testing at each DABS site. 
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2.	 DABS PERFORMANCE TEST ~ECHNICAL 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 
t.hree DABS engineering models. DABS Performance 
Tests will be conducted at each DABS site beginning 
in the single site mode which includes, as nE'ces­
sary, interfaces with the SSF and TATF. As the 
DABS sensors are i.ntegrated with each other and 
tied to the SSF and ~ATF, the test.ing will pro-·. 
gressively involve different configurations of 
multisite DABS with and without connections to 
the SSF and/or TATF. 

Both	 single site and multi.site DABS Performa.nce 
Tests wiil be conducted to obtain functional per­
formance characteristics of DABS in the followinq 
general areas: surveillance, communications links 
(air and ground links), failu:r-e/recovery mode, 
capacity/response time, functional reliability and 
maintainability. To accomplish this the DABS 
Performance 'l'est effort is divided into a set 
of test stages. Specifically these test stages 
are: 

1.	 DABS Single Site Test Stages 

a.	 Surveillance Perfo:r:rnance 
b.	 Communications Li.nk Performance 
c.	 Failu:r:e/Recovery Mode 
d.	 Capacity/Response Time Tests 

2.	 DABS Multisite Test Stages 

a.	 H'llltisite Surveillance Performance 
b.	 Multisite Communications Link 

Performance 
c.	 Multisite Failure/RecGvery Mode 
d.	 Multisite Capacity/Response Time 

3.	 Functional Reliability and Maintainability 

2-·1
 



Each stage of testing is divided int.o a set of
 
tests, each having its own test objective(s).
 
Where it is necessary, for furthersubclassifica..
 
tion, tests are subdiv.i<"led into subte:,tf:: • 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 configuration, unique air traffic/environ­
mental factors and the availability of a suitable 
simulation capability (e.g., ARIES) at each site. 

DABS Performance Tests vlill be conducted in both 
live and simulated environments. The test.ing will 
be performed in the live environment (represent.ing 
actual anticipated operational conditions) to . 
the m.aximum extent possible. The tests ".ri 11 pro­
duce DABS performance results with respect to 
variatles such as target range, azimuth, aircraft 
attitude, maneuver condition (e.g., straight and 
level flight /' low-turn rate, high turn rat.e) and 
transponder type and antenna mounting (e.g., 
diversity versus nondiversity antenn.a), critical 
parameter settings, traffic loads, traffic c.ensity I 

proximity of aircraft, etc. . 

Since it will not be possible to meet all test. 
objectives in a live-only envircnment (e.g., 
capacity/response time testing), simulation cr a 
combination of live and simulat:'on techniques will 
be used to generate the appropr~ate test environ­
ment for some of these cases. In other cases (e.g., 
communications link performal1.ce) special techniqnes 
(e.g., special purposp hardware and/or computer 
programs) will be required to genern.te a high volume 
of data for transmiHsion purposes without sacrific­
ing the factors inherent in live test.ing. 

Although each DABS performance test and subteGt
 
(along with its objective) is identified in this
 
document, it is not required that a separate and
 
unique 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 effi.cient use of live mission test time and 
resources, a number of the tests/subtests will be 
conducted simultaneously. Each test mission, where 
possible, will be designed to in.clude the require­
ments of a number of tests/subtests. -:r"he test 
conditions, test configurations, variables, data 
collection, etc. for each test mission will encompass 
what is required for a group of tests/subtests. The 
data collected during the mission for the group of 
tests/subtests will be reduced and analyzed with 
respect to each test/subtestand the computatio~ 

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

As mentioned earlier, it is possible that suitable DABS 
Performance Test data collected during Field Readi­
ness testing may be used to form a part of the over­
all D~BS Performance Test data base. 

Ali:hough no specific reference is made in the test 
requirements information that follows in this dOCll.·· 

ment, DABS Sensor No. 1 will have the capability 
t.o interfa.ce with other a.ntenna subsystems at the 
P.BTF. If other suitable antenna SUbsystems become 
available at the RBTF for testinq with DABS, they 
may be interfaced with DABS and appropriate tests 
performed if scheduling 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 comparat.ive evalua­
tion of functi.onal performance. 

The remaining sections provide specific test objec­
tives for each stage of DABS Performance Testing. 
For classification purposes tests will be labeled 
sequentially, starting with 51-1.0 for the first 
Single Site test series within Test Stage, Sl, and 
Ml-l.O 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 Sl-l.O 
are labeled Sl-l.l, 51-1.2, etc.). 



Section 2.1 provides the tes:t (Jbj'~ctivesforthe 
DABS Single Site Performance Tests, Se,ctio:n2.2 
provides the test objectives for the DASS Multi: ­
si te Performance Tes,ts and Sec~tion 2.3 provides 
the objectives for Functional Reliability and Main­
tainability. 

2.1 DABS S'in21e Site PerfOJ:mance Tastebjectiv-es 

A DABS Performance test series will be conducted. 
for each DABS sensor. These tests wilJ. establish 
the functional performance characteristics of' 
DABS in a sinqle site environment. The tests wiTl 
consider the different configurations and environ'" 
ments at each of the sites to determine unique . 
characteristi.cs and to ascertain if any si,gnificant 
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-B antennas that wi.ll be provided, 
respectively, for Site 1 and Site 3. Also, Site 3 
will contain sufficient redundancy to achieve a 
mean time between failures (r1TBF) of 20,0(10 houts, 
while Sites 1 and 2, although functional;ly equiva.. ­
lent w Site 3, need to attain 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 :Readi­
ness have been completed for a site: 

1.	 Test Stage Sl, Single Site Surveillance 
Performance 

2.	 Test Stage S2, Single Site Communications 
Link Performance 
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3.	 Test Stage 83, Single Site Failure/ 
Recovery Mode 

4.	 Test Stage S4, Single Site Capacity/ 
Res!-'onse Time 

2.1.1 Staqe Sl, Sinqle Si.te SU.rveillance Performance 
- n . 

The Single Site Surveillance Performance tests can 
be conducted on the DABS sensor without SSF, TATF, 
or other adjacent DABS sensor interfaces. These 

..	 tests can be started as soon as the site has been 
readied for DABS Performance Testing (including' 
the integration 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 sta.ge. 

The test objectives for the DABS Si.ngle Site Sur. ­
veillance Performance tests include the following: 

1.	 Test 51-1.0, Surveillance Accuracy 

a.	 Subtest Sl-l.l, position Accuracy 

Determine DABS single site relative 
position accuracy and a.bsolute posi­
ti.on	 accuracy performa.nce chara.cteris­
tics	 for DABS targets, ATCPBS targets 
and search-only targets. Determine 
relative position accuracy, also, 
with	 respect to the C~rtesian 

coordinate system used by IPC. 
Relative position accuracy is a 
measure of how accurately DABS determ­
ines	 the distance between t.wo proximate 
aircraft. Absolute position accuracy 
is a	 measure of how accurately DABS 

..	 depi.cts the location of a taTget 
relative to a fixed point on the 
ground. 
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b.	 Subtest" Sl... l. 2" Cel;limation. and~Radar/
S'ea-ebn: eO~'Pe:liation ­
_. t 

Determine DABS cO.l1imation and rad,a:,c/ 
beacon oorxt-lation performance fqr 
DABS	 and ATCP.BS targets. CollilIlation 
performi'lnce will include' measures of 
any ranqe and azimuth. colliJnation 
errors detected by DABS. Radaa;:/ 
beacon correlation performance will" 
prov·ide, measures of the, percent-a,c:re 
of beacon surveillance messages w,hich 
are seareh reinforc(~d" 

c.	 SubtestSl-l.3, ALEC Performance 

Determine overall performance o.f the 
altitude echo (ALEC) for DABS air~ 

craft.. Performance meaSl.i.reS will be 
based on comparisons between the 
altitude echo transmitted by DABS, 
the altimeter reading, the altitude 
in the surveillance message output 
to ATe, and the altitude transmj:.tted 
by the DABS transponder. 

d.	 Subtest 51-1.4, CPME 

Determine the long term perf.orr:lancc~ 

~haracteristics of the Calibration 
Performance Monitoring Equipment 
(CPM}~) with respect to the range 
and azimuth deviations comp;:;:':·ed by 
DABS. Performance measures will be 
based on the variations, over extended 
periods of time, of the range and 
azimuth deviations between each CPME 
location, as depicted in DABS adapta­
tion, and each respective position 
reSUlting from CPME replies. 
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2. Test Sl-2.0, Surveillance Coverage 

a. Suhtest S1-2.l, Blip Scan 

Determine DABS single site blip/ 
scan performance for DADS-only 
targets, ATCRBS-only targets, DABS 
targets with collocated search data, 
ATCRBS targets with collocated 
search data, and search-only targets. 
Th.e blip/scan measure i.s based. on 
the number of surveillancemes­
sages generated by DABS per tar­
get per scan. 

b. Subtest S1-2.2, Lockout 

Determine DABS overall single site 
iockout performance characteristics 
with respect to ATCRBS lockout and 
A.TeRBS/DABS All-Call lockout. Per­
formance measures will verify, 
jointly, the DABS soft.ware (including 
adaptation) that issue the lockout 
commands and the ability of the 
DABS transponder to react correctly 
to the lockout commands. 

c. Slilitest 81-2.3, Track Acquisition/Release 

Determine DABS single site track 
acquisi.ti.on and release performance 
for DABS targets and ATCB,BS targets. 
Track acquisi.tion performance is 
related to the time required to 
initi.ate (via ATCRBS/DABS All-Call 
interroqation) a valid track from the 
time the target is first in DABS cover­
age and eligible (as determined by the 
DABS coverage map) for acqui.sition. 
In the case of D~BS tracks it is the 
time required to place the target on 
roll-call and effect A.TCRRS/DABS All­
Call Lockout. For ATCRBS tracks, 
acquisition time is the time required. 
for the ATCRBS track to be designated 
as mature. Release performance relates 
to the proper reaction to the DABS cover­
age map relative to the dropping of 
tracks. Addit.icna.lly, for DABS tracks, 
pe.rformance with respect to the unlocki.ng 
of the DABS transponder to ATCP~S/DABS 

All-Call interrogations will be included. 
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.3..	 Test .51-3.0, Track Contin;lJ;itr 

a. Subtest Sl-3.1, TrapkLifce 

Dete:rmin.e single site track life 
performance£or ~ABS,tracks and 
ATCRBS track_s,bothwithand wi"th­
out the inclusion of co1loca.ted . 
se,arch data, andsea.rch (radar 
substitution) tracks. Det~rmi:ne 
the i.ncidencesof Surveillance F.i1e 
Number tSFN) changes for ATCP.BS , 
targets. Traoklifeperformance 
is presented in terms of .tra,ck drops 
per uni. t of t.irne (e. g., h01.1rS ) for 
se1ect.ed subc1a.ss.ificationof the .d.ata 
(e. g., turning ATCRBS 'targets. at 
75 nm range) . 

b. Subtest 51-3.2, Track Coast 

Determine DABS single site tra.ck 
coast performance for DABS tracks, 
ATCRBS tracks, and search (rad-ar 
substitution) tracks. Coast per~ 

formancefor beacon tracks in DABS 
is de.termined by the frequency and 
duration of "co.asts tI (exclusive of 
search data). Coast performs.nee for 
the tracks mai.ntained .withradar 
substitution data is based on the 
frequency and duration of the tracks 
not correlating with any surveillance 
reports. 

4 .	 Test Sl-4. 0, Reliabi.1i ty of Target Identi.fication 

a. Subtest Sl-4.1, Resolution 

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

*	 DABS/DABS' means a DABSa.ircraft compared with a 
different, proximate DABS aircraft,DABS/ATCRBS 
means a DABS aircraft compared to an ATCRBS air ­
craft, etc. 
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b.	 Subtest Sl-4.2, Traek Sw~ 

Determine DABS single site t.rack (SIiIN) 
swap performance for ATCRBS tracks, 
both with and witho't.~t the inclusion 
of oolloca~ed searc~ data, and determine 
track swap performance hetwep.n radar 
substitution tracks related to both 
ATCP~S tracks and DABS r.racks. 

c.	 Subtest Sl-4.3, False Tarq~ts 

Determine the false tar(~!et detection 
characteristics and the overall false 
target rate for DAB::> and ATCPBS targets. 
As appropriate, determine the track 
initiation incidence on falsetarqets 
for DABS and ATCRBS tar~ets. Deterr:.i.!lE' 
the incidences of multiplf~ tracks 
(multiple SFNs) exis+::l.1".g for a single 

ATCRBS tar~et. 

5.	 Test S:I:-5.O, SurveillanaG Quality 

a.	 Subtest 81-5.1, Code Reliability/ 
Validity 

Determine the beacon code rel:i.abilitv 
and Mode C validity ch~racteristic5 

for DABS and ATCRBS tarqets. For 
ATCRBS taroets, determine the incidences 
of beacon code interchanqe between 
proximate targets. 

b.	 Subtest 51-5.2, Surveillance J.;ink 
Reliability 

Determine the round relia.bility 
characteristics for DABS surveillclDce­
only	 transmissions. DetE~rminl~ the 
up-link reliability for DABS su:,::,vci -; ... 
Jance-only interrogations and the 
down-link reliability for DABS surveil ­
lance replies. 



Since ,not all interfaC1es are necessarily required
 
for each test, the tests will be soheduledto
 

',cohform to the order of interj~aCe estAblishIMnt. 
Forexarnple, after the SSF is interfacedwithD,fmS, 
performance test.s requiring the :DA13S/SSFint~rface 
may be conducted, even though a DABS/TATF intelt"faee 
'maynot yet be ready. 

The maximum ai'rcraft load (includingpeaking)exper:f,. ­
," eficea by anyone sensor during these testssho111d:n:ot 
exceed 50% of the aircraft load specified in'FM--·ER·· 

'240--26 (DABS Sensor), Amendrl'.ent··,1, Section 3.3.2.5, 
, Capa.cit:y I but excluding t.he ,last paragraph. ' 

'Test objectives for the Single Site Conununicat.;;j 6ns 
Link. Performance tests include the follnwing: 

1.	 Test 52-1. 0 ,DABS/Air<;raftConull\it,i:i,¢at~ozXs 
Data Link'J?erfomance ' ­

The followingt'est objectives refer to 
each type of conmnmicationsmes'sage (e.g:-', 
Corom A, Corom B, Cornm C, Cornm·D) 'the DABS 
Engineering Model is capabl~ofhandling. 
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a. 5ubtest 52-1.1, Message Error Rate 

Determine the 'up-link and down-link 
communications message error rate. 
Observe any incidences of the DABS 
sensor accepting down-link comrnunica­
tions messages containing errors. 

b. 5ubtest 52-1.2, ~ssage Loss Rate 

Determine the np-link and down'~lin}: 
communications message loss rate, 
categorized by cause~ A message not 
correctly received within its expira­
tion t;ime will be cate90rized as 
lost, A message misdirected to the 
wrong aircraft in the same beamwidth 
will be considered lost. The partic­
ulars surrounding any instances of 
message misdirection will be reported. 

c. Subtest -52-1.3, MessDq-e Response Time 

Determine the response time character­
istics for up-link and down-linkcom·­
munications messages (including link 
round trip time). The basic response 
time performance chaT.i~cteristics to be 
determined are the frequency and extent 
of delays encountered of messages 
v.rhich cannot be delivered successfully 
whi1e the aircraf'l is currently in the 
beam. 

d. 5ubtest 52-1.4, Message~Retransmission 

Determine the up-link and down ..·link 
communications message retransmission 
rate (number of messages transmitted 
before receiving a technical acknowlodge­
ment) • 



e.	 Subtest 52-1.5, Communications Data.
 
Link Reliability
 

Determine the up-link reliability for 
communications interrogations and the 
down-link reliability for communica­
tions replies (i.e., respectively, the 
fraction of up-link comrrmnications 
interrogati.ons correctly received by 
the transponder and the fraction of 
DABS transponder comrr~nications replies 
correctly received by DABS) • 

2.	 Test S2-2.0, 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.lj 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. 

b.	 Subtest 82-2.2, Messa~e 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. 

c.	 Subtest 82-2.3, Response Time 

Determine the overall response ti.me 
characteristics for messages trans­
mitted from IPC to aircraft and from 
aircraft to IPC. Uplink response time 

.~ 

is based cn the time an IPC message is 
readied for deliveI:y by IPC to the ti.me 
it is correctly received by the trans­
ponder. The do~n-link response time 
performance characteristics are based 
on the ti.me the piJot's response in 
the reply is firRt sent from the trans­
ponder to the time it is correctly 
received by IPC. 
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3.	 Test S2"3-.0,"-DABS!ATC Communications 
Performance 

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

a.	 Subtest S2;...3.1, Message Error Rate 

Determine the message error rate' 
(uncorrectable errors) for messages 
transmitt.ed from the SSF/TATF to 
DABS and for messages transmitted' 
from DABS to the SSF/TATF. Observe 
any incidences of messages containing 
errors being accepted. 

b.	 Subtest S2-3.2, Messa~eL0Ss Rate 

Determine the messaqe loss rate 
(categorized by cause) for messages 
transmi tted from the SSF/TA.TF to DAB8 
and for messages transmitted from 
DABS t.o the SS.F/TATF. Expired mes­
sages will be considered lost. 

c.	 Stilitest 82-3.3, Message Response T.ime 

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

d.	 Subtest S2-3.4, Message-Retransmissi.on 

Determine the messaqe retransmission 
rate	 for messages transmitted 
from	 the SSF/TATF to DABS and for• 
messages transmitted from DABS to the 
SSF/TATF. 

"CO!mtlunications link between DABS and the SSF/TATF" 
means the communications link between DABS and the 
SSF and, separately, the link between DABS and the 
TA.TF. 
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4.	 Test 52""4.0, A'I'C/Airc~aft Gommunicatiol:ls 
Performance"""" 

The following test objectives refer to the 
cmmnunications capability (for eachi!::ype of 
message the DABS Engineering Model is 
capable .of handling) between the SSF/TATF and 
DABS	 transponder-equipped aircraft (e.g., 
Tactical Uplink, ATCRBS ID Request). 

a.	 Subtest S2~4.l, Data Content Error Rate 

Observe any incidences .of data. con­
tent error for messages accepted by 
the SSF/TATF from aircraft and for 
messages sent from the SSF/TA'rF and 
accepted by the transponder. 

b.	 Subtest'$2-4.2, 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. Expired 
and misdirected messages will be con­
sidered lost. 

c.	 Subtest S2-4.3, Response Time , 

Determine the overall re~ponse 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 
DABS	 transponder addressed. Down-link 
response time will be based on the time 
the message is first transmitted from 
the DABS transponder to the time i.t is 
correctly received at the input to the 
SSF/TATF. 
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Stage' $3, Single Site Failure/Recove:ry ModE 

The Single Site Failure/Recovery Mode test stage will 
consist of a series of tests designed to evaluate the 
abili ty of a single DABS to maint.<3.in a continu.l t:y of 
criti~al functions subsequent to a functional failure. 
Functional failures are those failures which cause 
either the complete or 'partial J.oss of a functional 
capability as defined in Section 3.9.2.5.1 of FAA-ER­
240-26" (DABS Sensor), Amendment-3. Functional failures 
will be induced to create varim~". failure moaps. 
Power interrupts for t~ime durations sped :':if!0 in. 
Sect:.on 3.9.4 of the DABS Sensor ER will he effected. 
:rt will be verified that DABS recovery mode and design 
capability perform effectively. Perfornance versus 
functional failure mode will be assessed for surveil­
lance and communications function.s. JI.ddj t:ionally " thl':; 
data collected will support the defi~ition of critical 
failure modes. The types of tesi..~~i that viill lie con­
ducted at each site will depend on the confiquration 
of the site. For example, Site 3 will cO:Jt.ain sufficient 
redundancy to achieve a MTBF of at least 20,000 hours, 
while Sites 1 and 2 will be subsets (from a reliability 
staJ:'"~dpoint) of Site 3 - but req-uiring only a M,TBF of 
1,000 hours. Also, Site 2 will have its search data 
link between the PCD and ATC connected through the DABS 
processor, as opposed to the direct PCD/ATC link exist­
ing in the present en route syst.em. More detailE~d 

specification of functimJ.al faill.7.re modes wi:.l be 
provided when more detailed design info:cmat:=~on becom•.'::lS 

available. 

Prior to the initiation of these tests, a signif~cant 

base of data relating to DABS surveillance and com­
munication link performance should be accumulated for 
comparing normal :perform.';m~(' with performance during 
a failure mode. 

The test objectives for this test stage include the 
following: 



Evaluate the performance of a ~si"n.qJ.:cl}A13e 
with respect tomai ntainih~t:hed6ntihu'i"t-y 

of surveillance data to ATe and IPC during 
a functional failure and during (ahd after) 
the recovery from the failure; per:Eb-rinahce 
criteria to include response times, lass 
of surveillance data, errors in data. and 
changes to surveillance capacity. 

2. Test S3-2. 0, Communic;,ations Dat9. 

Evaluate tbe performance of a single DABS 
with respect to maintaining "the continuity 
of communication data hetweenDABS and 1>.TC, 
DABS o.nd aircraft, .ATe and .aircraft, IPC 
and aircraft. during a functional 'failure 
and during (and after) the recovery from 
the failure; performance criteria to ih~lude 

message response time, loss of communications 
data, errors in communications data ahd 
changes to communications data. handling­
capacity. 

2.1. 4 Stage 84, Slnqle Site capaci.ty/Respqn$e Time 

Single Site Capacity/Response Time tests will ~e per­
formed to obtain DABS performance characteristics 
under varying load conditions, from no load to maximum 
lead. The term "maximum capacity" is used synbnyIl1.0usly 
with "maximum load" in FAA-ER-240-26 (t'ABS sensor), 
Amendment-3, Secti.on 3.3.2.5. This document shall 
use the term Hload" to refer to the target induced 
effects. Both maximum load and aircraft bunching-
are defined in the referenced SR. Selected performanCe 
measures and response time characteristics will be 
evaluated under various load cor.ditions on bABS. 
Since maximum load and capacity conditions cannot 
be achieved with the number of live DABS traftsponder­
equipped test aircraft, this test series will be 
performed in conju.nction with a simulation device 
such as the ARIES. Additionally the DABS sensor will 
be sized durinq this test stage. 

The Single Site Capacity/Response time tests should 
be performed after it has been assured tha.t all DABS 
interfaces operate properly and that an adequate level 
of s ingle site surveillance performance and cbrfi.m1.mica­
tions link performance has been demonstrated ahd a 
base of data has been collected for comparison pur­
poses. This test stage should therefore follow the 
completion of the si~gle site stand alone performance 
and communications performance test stages·~ 
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The Single Site Capacity/Response Time test objec­
tives include: 

1.	 Test 84-1.0, Surveillance Data Delay Ti~e 

Determine DABS sincle site surveillance 
data delay time, data loss and error 
characteristics for data transmitted 
to ATC and IPC curing varying loan con­
ditions incremented from no load to 
maximum J o?d . 

2.	 Test S4-2.0, Communicati.ons Messaqe 
Response Time 

Determine DABS single site cornmunicatioJ:l:s 
message response time, message loss and 
content error characteristics for mes­
sages transmitted bet.ween A.TC and air ­
craft, DABS and ATe, and between IPC 
and aircraft during varying load condi­
tions incremented from no load to maximum 
load. 

3.	 Test S4-3.0, DABS Sensor Sizing 

Determine DABS sensor compute power 
utilization and storaqe utilization 
under the same load conditions as 1. and 
2. above. 

2.2 DA.PS Multisite Performance 'rest Cbjectives. 

A comprehensive series of tests will be conducted to 
establish the functional performance characteristics 
of DABS in the environment of two and three DABS 
sensors. Initially multisi.te tests will be perfcrrr.ed 
with Sites 1. aI'd 2 only. Aft:er Site 3 has completed 
field readiness testing and has been accept.ed, it 
will	 be i.ncluded in rnultisite testing. The tests 
will	 consider the interconnection of DA.BS sensors 
with	 differi.ng characteristics, (e.g., effective 
scan	 rate). Functional charact.eristics that can• 
not be tested in a single site environment will be 
tested durin~ this test series. In addition some 
functiona.l performance attributes tested in the single 
sit.e en.vironment will be repeated for aircraft in 
regions of mul tisite coverage to enable. compCl.ratj ve 
analyses. 

2-17 



DABS multisite tests vlill progres:s tbreugh tbe 
following stages of testing after at least two 
sites have undergone installation and eheckQ'Ut, 
have been interconnectee and verification of muJ:ti. ... 
site field readiness has been completed : 

1.	 Test Stage Ml, Multisite Surveillan.ce
 
Performance
 

2 •	 Tes t Stage M2, Multisite Communieeltiona;
 
Link Performance
 

3.	 Test Stage M3, Multisite Failure/R~cpvery
 
Mode
 

4.	 Test stage M4, Multi.site CapacitY/Re$ponse
 
Time
 

2.2.1 Stage Ml, Mnltisite Surveillance PerfO);{rlance 

The DABS multisi te surveillance perfonnance tests 
require the integration of two and three DABS sensors 
and therefore can begin after two DABS sensors have 
completed interfa.ce testing. Testing of the inter'" 
faces (e. g., DABS/SSF, DABS/TATF) require:d for 
single site tests must also be complete. 'l'he t~st 

objectives for the DJl.BS mllltisite performancE' tests 
include the following: 

1.	 Test Ml-l. 0, Mnltisite Su~veillance A'OCuracy 
. _. Q 

a.	 Subtest Ml-l.l, Registratio~ 

. Determine DABS registration accuracy 
performance characteristics for DABS 
targets and ATCRBS targets. Determine 
the DABS site~to-site registration 
accuracy with respect to the:Cartesian 
coordinate system used by IPC~ :D't.~r"'; 
mine also the position accuraeYof '.. 
surveillance data received v:iilDABS , ;~ 

Relay Mode from the uncQnnected~ensor 

with respect to the connected se~sor. 



b. 

Determine the overall performance of 
the altitude echo (ALEC) for DAE8 
aircraft in DABS multicoverage areas 
when the DABS target i.s i.n a region 
of differing pressure correction values 
(updated a.nd stored in DABS site adaptC'. ­
tionl bet"vlreen the DABS sites. Perform~nce 

measures will be based on comparisons 
between the alti tude echo t.ransmi tt.ed 
by DABS, the altimeter readinq, the 

..	 al titude in the surveillance messa.ae 
output to ATe, and the altitude trans­
mitted by the DARS transponder. 

2. 'rest Ml-2. 0, Mul tisi te S-urveil-lance--Coverage 

a. Subtest'Ml-2.l,·Multisite-Blip/Scan 

Determine DABS effective multisite blip/ 
scan to ATe for DABS-only targets, 
ATCRBS-only targets, DABS targets with 
collocated .. search data and ATCRBS tar'~ 

gets with collocated search dat? and 
search-only tarqets detected in DABS 
multicoverage- regions. Determine, 
also, the blip/scan (to ATe) for 
DABS and ATCRBS targets considering the 
use of DABS Relay Mode opti.on. 

b. Subtest Ml-2.2, Lockout 

Determine DABS overall multisite lockout 
performance in DABS multicoverage 
regions, with respect to ATCP~S lockout 
and ATCRBS/DABS AlJ-Call lockout. Per­
formance measures vdll verify, ~ointly, 

the DABS software (including adapt.aticn 
and network coordination) that issue 
the lockout c.ommcmds and the abili ty 
of the DABS transponder to react cor­
rectly to the lockout commands. 
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3.
 

4. 

5. 

Test Ml-3-.0, Mult.isi'be~DABS.~a~CGrrtillU.~t.y 

Determine DABS track life perfonnanoechar-­
acteristics in DABS multicover~gereg:ions 

for tracked DABS targets, ATC!mStargets, 
both with and without the inclusion of col­
located search data (considering the DABS 
r'lultisensor data borrowing capabilities), 
and for search (radar substi tution) target::: .. 
Determine the concurrent and noncurrent· 
incidences of SFN change for ATC:.RBS tar'Jets 
simultaneously tr('l.c~:ed by two and.three iDABS 
senSOTS. 

Test Ml-4. 0, Multisi.t::e Identifi.cation .; 
~eliability 

a. Subtest Ml-4.1, Track Swap 

Determine track swap pe'rformance simul-· 
taneously for each of the DABS 'sites 
supplying coverage to proximate, trac:v:C1 
ATCRBS/ATCRBS targets, both with and 
without the inclusion of search data. 
and for proximate search-only (radar 
substitution) targets related to ATCRB~; 
and DABS tarqet~. 

b. Subtest Ml-4.2, Multiple"'-SFN's 

Determine the concurrent incidences of 
multiple tracks (multi-pI,'" SFN's) existing 
for a single l\TCRBS target in a two and 
three DABR sensor environ~€nt. 

I 
Test MI-5.0, Multisensor Network coordir·~.Tt:hm 

I 

Determine DABS network coordination character­
istics relative to hand-off of'tarqetB between 
sites for. DABS and ATCP.BS tracks in both a 
two sensor and three sensor environment. 
Determine the incidences where ATCRBS/DABS 
All-Cal]. interrogations are necessary to 
reacquire a track. 
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2.2.2 -, stage M2,' DABS Multisite Communica.tions Link 
Performance 

D~.BS multisite communications link performance tests 
require the integration of two and three DABS sensors 
and therefore oan begin after two DABS sensors have 
completed field readiness testing of the DABS/D~BS 

interface. Testing of the interfaces (e.g., DABS/SSF, 
DABS/TATF) required for single site tests must also 
be complete fer some tests. The maximum aircraft 
load (including peaking) experienced by anyone sensor 
during these tests should not exceed 50% of the.air~ 

craft load speci.fied in FAA..-ER-240-26 (DP.BS Sensor), 
Amendment-3, Section 3.3.2.5, Capacity, but exclUding 
the last paragraph. 

The test objectives for this Test Stage include the 
following: 

1.	 Test M2-l.0,-DARS/DABS Commun-ications 
Performance 

The following test cbjectives refer to 
the communica.tions link between DABS 
sites and each of the message types the 
Engineering Models a.re capable of handling 
including messages transmitted via the 
relay mode options. 

a.	 Subtest M2-l.l, Message Error Rate 

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

b. Subtest M2-·l.2, Messasre Loss Rate 

Determine the message loss rate 
(categorized by cause) for messages 
transmitted between D~BS sites. Mes­
sages not transmitted within their 
expiration ti.me will be considered 
lost. 

2-21 



Determine the message response time 
characteristics for messaqes trans.,.. 
mi tted between DABS si tes'~ 

d. Subtest M2-l.4, Message Retransmission 
< t" 

Determir.e the messaqe retransmission 
frequency for messages transmitted 
between DA.BS sites. 

2.	 'I'est-M2"'2.0, IPC Multi,link'-Communieations 
Performance _.. 

The following test objectives refer to the 
parallel transmission (mu1ti1ink) of critical 
IPC messages to an aircraft by an adjacent 
DABS site: 

a.	 Subtest M2-2.1; Message Data'Content 
Error 

Monitor any incidences of message data 
content errors in any of t.he IPC. mes... 
sages received by the aircraft and sent 
from the different DABS sites. 

b.	 §iubtest ~2-2. 2, Message I,oss Rate 

Determine the overall message loss rate 
characteristics (categorized by cause) 
considering mu1tilink transmission. A 
message will be considered lost if it 
is not recei ved by the aircraft. from 
any of the DABS sites having responsibility 
for sending it. Expired messages and 
misdirected messages will be considered 
lost. 

c.	 Subtest M2-·2. 3; Response Time 

Determine the overall response time char­
acteristics for the IPC messages trans... 
mitted to the aircraft via DABS multi ... 
link. Response time is based on the time 
an IPC message is readied for delivery 
by IPC to t.he time it is fir~.t correctly 
received by the transponder from any 
of the DABS sites. 
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3.	 Test' M2-3 ~ 0, '--ATe/Aircraft. COlnmunications 
Performance 

The following test objectives refer to the 
capability of the commllnica.tiolls (for each 
type of message the DABS Engineering Model 
is capable of handling - e.g., Tactical 
Up-link, Tactical Down-link) between the 
SSP/TATF and DABS transponder-equipped air ­
craft in regions of DABS multicoverage. 
These performance characteristics will be 
determined for DABS communication messages 
transmitted both wit.h and without t.he 'use of 
the Data Relay Mode option. 

a.	 Subtest M2-3.1, Data Content Error' Rate 

Observe any inci.dences of date con­
tent	 error for messages received by 
the SSP/TATP from aircraft and for 
messages received by aircraft from 
the SSF/TATF. 

b. Subtest M2-3.2, Message Loss Rate 

Detennine the message loss rate (cate­
gorized by cause) for messages trans­
mitted from the SSP/TATF to aircraft 
and for messages transmitted from 
aircraft to the SSF/TATF. Expired 
m€ssages and misdirected messages 
will	 be considered lost. 

c.	 Subtest M2-3.3, 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 message is first 
transmitted from the SSF/TATF to the 
time it i.s correctly received by the 
DABJ transponder addressed. Down-link 
response time will be based on the time 
the message is first. transmitted from 
the DABS transponder to the time it is 
correctly recei.vea. at the input to the 
SSF/TATF. 
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4,. TestM2-... 4. 0,' ATC"'Mu'1.t.ilink CQmmuni,cat.ions. 
Perforin:a'rice "'''.IL ... d ..•. 

The following test objectives refer tQ the 
multilink t.ransm;i.s~.i.o:n.,of high,. priority, 
messages to an aircraft from ATC (SSV/TATF) 
via two DABS sensors: 

a. Subtest M~":'"4.1, Message:---Data Content
Error' q • ..( • < 

Monitor any incioence$ of me$sage. data 
con"lente1:'rors in mesflages . received, by 
the aircraft and transudtted fromSSF! 
TATF via DABS multilink. 

b. Subtest M2-4.2, Messaqe Loss Rate 
_. "', ... t 

Determine tne overallmessaqe.IO$s,rate 
characteristics (categori2ed byc~usc) 
considering multilink transmission. 
A message will be considered lost if 
it is not received by the aircraft from 
either of the DABS sites having·· reEiJpons- . 
ibility for: sending it to the ai~~raft. 

Expired messages and misdirected messages 
will be considered lost. 

c. Subtest M2-4.3, Response Time 

Determine the overall response time 
charact.eristics for ATC messages trans­
mitted to the aircraft via DABS mUlti­
link. Response time is based on tile 
time a message is transmitted by ATC 
to the time it is first; correctly recei'V(~c. 
by the transponder from either of the 
DABS sites. 

_2_._2_.•_3~__S_tage M3, Multisite Failure/Recovery Mode, 

The single site failure/recovery mode tests for ev;aluat­
ing the continuity of functions will be expanded to 
verify that DABS functions can continue under the 
failure modes that may be encoun·t.ered in a multisensor 



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 "Jill include DABS power interrupts for
 
the time durations (short, long term) specified in
 
Section 3.9.4 of FAA-ER-240-26, each resulting in a
 
different recovery procedure. DABS performance versus
 
failure mode will be determined.
 

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

munications link performance data have been accumulatea~
 

This will enable assurance of a reasonable level of
 
DABS multisite performance with which to conr~are per­
formance during failure/recovery mode. .
 

The test objectives for this Test Stage include the
 
following:
 

1. Test M3~1.O, Surveillance Data 

Evaluate the performance of multisite DABS 
ltd th respect to maintaining the conti.nuity 
of surveillance data to ATC and IPC during 
the failure modes encount.ered in a mul ti-' 
sensor environment (e.q.l senscr failure, 
link failure) and during (and after) the 
recovery from the failure; performance 
criteria to include response times, data 
loss, surveillance continuity, target 
reacquisition time, errors in the data, 
and change in surveilla.nce capacity. 

2. Test M3-2.0, Communications Data 

Evaluate the performance of mu1tisite DABS 
with respect to maintaining the continuity 
of communications between DABS and ATC, 
DABS and DABS, DABS and aircraft, ATC and 
aircraft, and IPC and aircraft during failure 
wodes encountered in a multisensor environ­
ment (e.g., sensor failure, link failure) 
and during (and after) the recovery from 
the fail~~e; performance criteria to include 
message response timp.s, c.omllLunications data 
loss, errors in communications data and 
changes to communications datn handling 
capacity. 



2.2.4 Stage M4, Multisite capacitl/~esp'OnseTim~e 

Multisite capacity/response time tests will be performed 
to obtain DJl..BS performance characteristics at 'severa] 
load levels, up to maximum, in a multisite envirbhIrte;nt. 
Additionally, overloading of one D1\.BS 'site willoe 
tested. Maximum load and aircraft bunching is . 
specified in FAA-ER-240-26 (DABS Sensor), 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 SSP and three DABS 
si tes connected to the TATF). Performance mea'sUres 
such as survei llance data. delay time, messageres$>onse 
time oharacteristics and data loss will be tested' i.n 
the multisite mode considerinq the added sensdr-to­
sensor communication links. Tests will be perforlned 
including the use of the Data Relay Mode option. 
Maximum load conditions, again, will be achieved by 
simulation and/or a. combination of live andsiml1lated 
inputs. The main thrust of these tests will be centered 
around Site 1 because of t.he availa.bility of the STC 
and other supporting facilities. 

The multisite capacity/response ti.me tests must be 
performed after it is assured that all interfa.ces 
operate properly and that an adequate level of multi­
site surveillance performance and communication link 
performance has been demonstrated and an adequate base 
of data has been collected for compariSon purpOSes. 
This testing therefore shou.ld begin near the completion 
of the DABS multisite surveillance and communications 
performance test stages. Test objectives for this 
stage of t.esting include the following: 

1. Test M4-l.0, Surveillance Data Delay" Time 

Determine DABS surveillance data delay time 
and data loss characteristics for data trans­
mitted to ATe and IPC during varyin~ load 
conditions incremented.from light load to 
maximum load and durinq the time one DABS 
site is bein.g overloaded, while the system 
is connected in the maximum test confiq\lra­
tion (i.e., 3 DABS sites connected to SSF, 
3 DABS sites connected to TATF) . 
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2.	 Test 'M4-2. 0, Communications M2~f;;sage Response 
Time 

Determine DABS communications messacre response 
time ana message loss characteristics for" 
messages transmitted between ATe and aircraft, 
DABS and ATe, adjacent DABS sites, DABS and 
aircraft, IPC and aircraft during varyina 
load conditions in.cremented from light load 
to maximum load (maximum oapacity) and during 
the time one DABS site is beiner overloaded, 
while the system is connected in the maximum 
test configuration. ' 

2.3 Functional Reliability and Ma-int.ainabili ty 

Functional reliability and maintainabi]ity data will be 
collected at each of the three DABS sites throughout 
the DJI..BS Performance Test effort. Data will be col­
lected duri.ng the normal (test) operati.ons at each 
of the three sites. This data collection 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 partia.l loss of a D.ABS 
functional capability (refer to FAA-ER-240-26, Amend­
ment-3, Section 3.9.2.5.1). Component. fa.ilures, 
indicator failures, etc., are not considered functional 
failures. Failure data will be analyzed for functional 
failure data. in order to arrive at an evaluation of 
function rel iabi.li ty. Repair and time.-to-repair data. 
in response to a functional failures wi]l be analyzed 
to determine the DABS engin.eering model characteristics 
with respect to maintainability. 

Data collected at DABS Si.te 3 will provide information 
most representative of the early production models 
of DABS. In accorance with FAA-ER-240-26, Amendment-3, 
Section 3.9.4, DABS Site 3 is required to meet more 
stringent reliability :r:-equirements than Sites 1 and 2 
(i.e., Site 3 will contain sufficient redundancy to 
achieve a ~TEF of 20,000 hours~ Sites 1 and 2 are required 
to atta..in a MTBF of 1,000 hours). Component failure data 
should be collected at all sites so that system MTBF 
may be extrapola,ted. 
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3. TEST TASK IDENTIFICATION 

This Section identifies and discusses the principal 
tasks which must be performed in order to accomplish 
the DABS Performance Testina. These tasks are: 
Test Management, Test PlannIng, Test Facility Engineer­
ing, Test Conduct and Analysis/Evaluation. The 
principal participants in the DABS Perfo~mance Test­
ing Program are SRDS and N~YEC. Establishment of 
test program requirements and analysis and evaluation 
of the test results will be the primary SnDS respons­• ibility while technical support will be provided to 
SRDS by NAFEC, MITRE, Lin.coln Laboratory and t.he 
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 
coordina.ting (via SRDS) with Eastern Region (AEA) 
for the preparation and use of the developmental 
DJ\..BS Site located at or near the Philadelphia Inter­
national Airport. 

Because there are a number of organizational and 
test phase related interfa.ces, it is essentiCil 
that the nature and scope of test activities be 
clearly defined so that testing may progress in a 
cohesive, coordinated manner. To achieve this end, 
the tasks which constitute the overall organization 
of the test effort are functionally sho'\'m in 
Figure 3-1. The test activity is organized accord­
ing to the principal generic tasks, (planning, 
support, conduct, etc.). These tasks are then 
further subdivided into subtasks. This structure 
provides a means of defininq and identifying the 
principal tasks that need t.O be acccmpl·ished 
irrespective of the specific tests (e.g., single 
site accuracy) or the organizations involved. 

The purpose of this section is to provide a means 
through which all participants in the tests have 
a common understandinq of the qeneral 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 recognize~ that the task definition and grouping 
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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 descript~on 

of the subtasks which comprise the principal tas~. 

3.1 Test Pro5Iram Management (Task 1.0) 

This principal task encompasses the overall manage­
ment of the DABS Performance Test, and is the 
responsibility of SROS (ARD-2l0). However, SRDS 
may charge specific organi~ations with responsibilities 
for the subtasks. ~he subtasks are described below 
and summarized in Figure 3-2. 

3.1.1 Test Coordination (Subtask- 1.1)
,~-----'=--"""';--------=------_""':"" 

SRDS will assign a Test Program Manager, who bears 
the responsibility for the DABS Performance Test 
Program. His principal responsibility includes 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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This subtask also provides the lead in the detailed 
definition and maintena~ce 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 organiza.tiorls 
involved in the test activity (e.g., NAFEC, MITRE, 
Lincoln Laboratory and the SOC) will each designate 
an individual who will be responsible for coordinating 
the activities of that orqanization and for partici ­
pating in periodic test coordination meetings ch9ired 
by the Test Program Manager (SRDS). These test 
coordination meetings 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 
8chedule requirements. It is anticipated that 
organizations requested to assume responsibility 
for specific tasks, will submit Work Statements to 
SRDS to indicate the manner by which the reauirements 
will be met. 

3.1.2 Technical RevieHs'(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, ltlhich 
may be formulated as a result of these revim-ls., 
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 proposal review, 
preparation or analysis as appropriate. The impact 
of these proposals will be analyzed and recommenda­
tions regarding implementat_ion will be formulated • 

• 
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3.1. 3 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 DABS
 
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-IOO responsibility for DABS/ATC,
 -;).-. 

interface Qefinition and implementation}. How~ver,
 

when the DABS Performance Testing commences (after
 
the completion of field readiness testing by the SDC
 
and subsequent acceptance by the FAA), the resp€>ns ....
 
ibility for the configuration 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 pla~ning
 

- and scheduling activi ties. 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 
of the definition of the Requirements for Testing 
subtask, which is an SRDS responsibility, the 
accomplishment of the Test Planning aotivity isa 
NAFEC responsibility. 

3.2.1 Requirements £or Testing {Subtask'2.1)
.• (. g 

This subtask will result in the overall definition
 
of the requirements for the DABS Performanoe Testing.
 
A statement of the test program requirements (this
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document) identifies the necessary DABS technical 
performance tests and the anticipated overall test 
schedule. It.provides sufficient information'S'o 
that test specifications may be prepared and pl.an­
ning for instrumentation and support facilities 
may be conducted under the Test Faci:li.ty Engineer.,.· 
ing Task. Information to assist in the planning 
for resource allocat.ion is provided. The Tes·t 
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. 

Test Specifications {Subt.ask z:~ 21 
<. 

This subt-ask 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 (Subtask 2i-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 
re.sources required by NAFEC to accomplish the tas'ks 
as identified and assigned in this section and 
2) provide a management plan for accomplishing them. 



The plan should be 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 personm::l, hardware_ 
software, communications, aircraft and ATe facilities 
required for the Test Facility Preparation and Conduct 
phases. A master schedule of these requirements should 
be developed and maintained through the completi9n 
of the Test Program. 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 coordination of resonrces 
among all the various organizations who contribute 
to or use results from the facility preparation and 
conduct phases. 

A schedule of specific Performance Test missions 
should. be developed. A correlatio:1 of test Objec·­
tives and missions should be made. A summary of 
resources required for each scheduled mission 
should also be prepared. 

The second aspect of this subtask is essentially 
a short term schedule coordination activity. The 
master schedule is updated, refined and adjusted 
as the tests progress. Short tern sched~les 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 elements which 
require coordination include: the DABS Engineering 
Models, range and range instrumentation, personnel, 
communicat~ons, aircraft, Eastern Region, SSF, TATF 
and data reduction facilities. 

3.3 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 prepa~ation (procurement) and checkout of 
the software required to interface between the 



various elements of t.he Performance Test. Included 
in this task is the actual preparation of the 
additional computer programs and the procedures 
required to fulfill the Data Reduction and Analysis 
requirements as specified in the Test ~pecification. 

At the completi.on of the initial phase of this 
activity the hardware and software resources required 
for all. phases of the DABS Performance Tests will be 
in place and ready for testi.nq. Since there is a 
commonaJity of configurations between this Perform­
ance Testing Program and the previcus System Develop­
ment Contractor Field Readiness Tests, coordinati.on 
with these tests will be required. It is .envisioned 
that most, if not all, of the required hardware 
and the DABS software wilJ be in place and verified 
as part of these previous tests; thus, the hardware 
aspects of the Test Facility Engineering' task may 
become simply a verificati.on of the operational inter­
faces peculiar to the DABS Performance Tests. 

The continuing aspect of this task is the maintenance 
and calibration of the test ted through the comple­
tion of testing. The principal subtasks are illus­
trated in Figure 3-4 and descrj.bed below. This 
task will be clearly the responsibility of NAFEC. 

3.3.1 Hardware (Subtask 3.1) 

The objective of this subtask i.s to insure that 
all of the hardware elements (including support. 
systems and off-line computers) which comprise 
the test bed and the data reduction capability 
are in place and operational. All special instru­
ment.ation required to meet t.he test specification f 
and all hardware interface i.tems will be produced 
(procured), installed and verified under this subtask. 

3.3.2 Software (Subtask 3.2) 

The objective of this subtask is to insure that 
the software, which v1ill permi t a complete inter­
face with all of the elements in the test con­
figuration, has been prepared and checked out. 
Any special softvlare instrumentation that may be 
required in the SSF or 'J'ATF to accept or generate 
test messages is prepared and verified under this 
subta.sk, as well as any simulation capabilities 
which may be reauired by the Test Specification. 
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Special site adaptation data may be required for 
the DABS software to satisfy peculiar test re,quire­
ments. This subtask requires i.nterpretation Of 
the Test Specifications, definition of the site 
adaptation requirements, site adaptation preparation 
and checkout. 

DR&]I,. programs 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 requirement. Appropriate 
Data. Reduction and Analysis Software previously 
prepared by the System Development Contractor and' 
by the Lincoln Laboratories must also be integrated 
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 digi ta.l range communication ele­
ments are i.n place and operati.onal and that coromit­
ments for leased services are i.n effect through 
the test period. Communicarions interface with 
all elements of the test bed is verified under t.his 
subta.sk. 

3.3.4 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 sub task to 
insure that the various organizations responsible 
for their respective test elements practice the 
discipline of proper alignment and calibration. 
It is envisioned th.at this sub task is principally 
one of quality 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 t.est. It includes: 
the coordination and direction of the mission; 
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control of the test elements; collection, organ­
ization and reduction of the data; and the prepara­
tion of the Mission 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 Coordina.ti.on and Test Bed 
Management subtasks. The distinction between these 
two subtasks is based on responsibility for the 
technical aspects of a specific mission vs respons~ 
ibility for the readiness and operability of the 
system test bed on which the mission is to be 
conducted. It is recognized 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 practical, . 
e.g., division of responsibilities between mission 
coordination (or tests) and test bed management 
could permit a concentration of technical expert.ise 
and a parallel application of manpower. 

3.4.1 Mission Coordination (Subtask 4.1) 

Mission Coordination encompasses the primary 
responsibility for the specific technical aspect 
of the mission being conducted. Mission coordi.na­
tion will be accomplished via interpretati.on and 
clarificati.on of any ambiguities which may exist 
in the Test Procedure during a mission. Mission 
Coordination will be accomplished via the i.ssuance 
of planning data required to permit a 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-briefings) prior to 
lafter) each mission. 

When events occur which preclude the fulfillment 
of the planned mission objective, he will coordinate 
with the Test Bed Manager to either terminate the 
mission or redirect the mission objecti.ves, as 
appropriate. 

3.4.2 Test Bed Management (Subtask'4.2) 

The principal purpose of this task is to insure 
that the test bed is configured accoraing to 
the test plan as modified by the Mission Orders 
and that t.he entire test bed is ready at the 
scheduled ti.me. 3-13 



4.0 TEST CONDUCT 

4. 1 

4.2 

4.3 

4~ 5 

MISSION CORDINATION 

MISSION RESPONSIBILITY 

RESOURCE READINESS 

MISSION ORDERS 

BRIEFING!DEBRIEFING 

TEST RANGE MANAGEMENT 

COMMUNICATIONS ESTABLISHMENT 

TEST RANGE COORDINATION 

SSF!TATF!INSTRUMENTATION COORDINATION 

ATC COORDINATION 

DATA COLLECTION 

TEST STATION MANNING 

LOG SHEETS 

INDEX 8.< FILE DATA 

MISSION CONDUCT SUMMARY 

COMPILE DATA ..
 
SUMMARIZE SPECIAL CONI1tt·td~s::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 Bed 
Manager. 

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

3.4.3 Data Collection- (Subtask- 4. S>­

Data will be 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 thjs subtask are to fix responsi­
bility for properly recording, collecting, index­
ingand collating the data and to establish and 
maintain a filing system. 

3.4.4 Mission Conduct Summary (Subtask~.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 
~eports 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.}. 
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3.4.5 Data Reduction CoordinatiOft (Sub:task' 4;-.5;) 

The objective of this subtask. is to'r.educe 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 subtestaaalysis. 

The DR&A programs for this task will have been 
verified under the Test Facility Engineering task, 
(Software Subtask, Subtask 3.21. However, any 
data reduction deficiencies or modifications which 
became manifest after testi.ng begins will be 
identified via this subt~sk in conjunction with 
the Data Analysis Subtask. 

3.5 Analysis and Evaluation (Task 5.0) 

The Analysis and Evaluation task provides for 
a.nalysis 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 1:he Analysis and Evalua... 
tion Task is illustrated in Figure 3-6 and is 
further described below. 

3.5.1 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 DAT A ANALYSIS 

5.2 OVERALL PERFORMANCE EVALUATION 

FIGURE 3-6 ANALYSIS AND EVALUATION TASK STRUCTURE 
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The analysis task should res~lt inreOommentiat:idns 
to the Test Program Manager (v,ia :s,l.l})..t.'ask ':1'.:2) 
regarding the completion 'status'o'fa :giv-enteI~Ft 
phase. 

3.5 •.2
 

The objective of this sUbtask :i.Sto evaluate 'the 
technical performance of bABSat a functional level 
in both the single sensor'ahdmultisen'sor'envir'on­
ments. Evaluation oftechni'C::al def'iciencies, i'f. 
any, shou-ld be made a'ndrecdtfl:tnendati'6h's '7forthe 
resolution of these deficiencies should befoimulated. 
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4. TEST DOCm"ENTA'I'ION 

4.1 Introduction 

This Sect.ion definE!s the tes.t documentation that 
will be required to plan, conduct, analyze, and 
report the Dl~BS Performance Results. The rela.,. 
tionships of these documents to each other and 
to the hierarchy of testing are described. 

Each type of document is defined in terms of its 
purpose, scope, and use. 'Details of format and 
cor~.tent are not. 9iven because, especially at. the: 
lower levels of documentation, there will be wide 
variation in the format and content of equivalent 
documents. 

This list of test-associated documents is not in.,. 
tended tc be exclusive or restrictive since require­
ments for docuIr.ents not specifically called for 
in this Test Docurnent.ation Section ma.y develop as 
the tests proceed. 

4.2 General 

This document, "Requirell'.ents for tr:e Performance 
Testing of the Dlms Engineering Models" defines the 
requirements for the ent.ire DllBS Performance 'l'est 
Program. It delineates two major areas of test ­
ing: Single Site and Multisite. These two Areas 
are categorized into Stages (e.g., Single Site 
Surveillance Performance). The Stages are further 
divided into Tests (e.g., Surveillance Accuracy) 
and Subtests (e.g., Position Accuracy). A Test, 
Subtest, or a group of Tests and/or Subtests will be 
performed during a particu.lar test Mission. Each 
test Mission is broken down into a set of ~~ission 
Steps. Note that whereas the Tests and Subtests 
are categorized on the basis of objectives, a 
single test Missiop.. could serve to meet several 
objectives and thus fulfill the requirements of 
several Tests or Subtests. 

The Test Documentation Requirements Plan described 
in this section is structured around the above 
hierarchy of testins, i.e., 
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1. Areas 

2. Stages 

3. Tests 

4. Subtests 

5. Missions 

6. Mission Step 

Pretest planning documentation includes this doc,u­
ment plus Tes-t Specifications, Test Procedures- and 
Work Statements. The relationship of these documents 
to the test hierarchy is depicted in Table' 4-1. These 
planning documents are defined i.n section 4.3, 
along with Mission Test Orders that wi.ll be needed 
for day-to-day planning. 

When tests are conducted, the results of each Mission 
Step will normally be recorded in Test Observer Logs. 
The results of a complete Missi.on will be documented 
in a Mission Sununary Report.' When an entire test 
(or subtest if appropriate) has been completed, a 
'Test Analysis Report will be prepared. A Test 
Analysis Report will also be prepared upon the 
completion of each Test Stage. An Overall Per­
formance Evaluation (single site and mul tisit.e) 
will be 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, along with the Error Repor~s 

and Change Proposals that may result from DABS per­
formance testing. 

Figure 4-1 gives a pictorial representation of the 
flow of documentation through the W,BS Performaace 
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,. T~st 
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ALLIED TESTINC 
(FACTORY TESTS. 
READINESS TESTS 
ETC) 

CHANGE 
PROPOSAL 

TEST 
OBSERVER 
LOOS· 

FIGURF: l,,-J OAk TEST DOCUM!NTATrON FLOW CHART 

4-3
 



TABLE 4-1 •	 PLANNIlXc,;POCUMEtrrS '\"$. 
TEST HIEFARCHY 

REQUIREMENTS STATEM~NT 

FOR PERFORMANCE OF T~~'.I' SP;EC:(;FI­ TEST 
TESTING' , WORl< CAT~ONS PROCEDURES , 

AREA x x 

STAGE x 

TEST X X X* 
~ 

SUBTESTS X X X* 

MISSION X 

MISSION STEP X 

* If required. 

TABLE 4-2.	 REPORTING DOCUMENTS VS. 
TESTHIERl..RCHY 

OVEPALL TEST 
PERFORMANCF ANll.I,YSIS HISSION OBSERVER 
EVALUll.TION 'PEPORT SUM~..ARY LOG 

AREll.	 x 

STAGE	 X 

TEST X 

SUBTESTS X* 

MISSION	 X x 

MISSION STEP	 x 

* If required. 
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Procedures will provide specific details regarding 
the conduct of the test to include test bed configura­
tion, flight plans, scripts, etc. A Statement of 
Work will be prepared by each organization assigned 
major task responsibilities. This document will 
provide a Management plan and a description of major 
milestones, products, schedules and external resources 
required to accomplish the work (e.g., docum~ntation, 

hardware., commit.ments, etc.). The preceding documents 
will be prepared well in advance of test conduct. . 
Mission Test Orders will be prepared ori a week-by­
week (or even day-by-day) basis to govern the actual 
conduct of tests. 

The raw data (or access to the raw data) from each 
Mission (which i_ncludes the Test Observer Logs and 
(lata recording) emd the pertinent results from 
allied tests will be in~luded in a Mission Summary 
Report. These data will be analyzed, and Test A.nalysi s 
Reports will be prepared. Error Reports and Change 
Proposals may be prepared either as a direct result 
of observations made during test conduct, or a.s a 
result of the test analysis activity. An Overall 
Performance Evaluation R~port will he prepared at 
the conclusion of DABS Performance Testing. This 
report will provide an evaluation of t.he techni.cal 
performance of DABS at a functional level. 

4.3 Pre-Test Documentation 

4.3.1 Requirements for the Performance Testinq of 
The DABS Enaineerinq Models 

= 'C 

The purpose of thi.s document is to establish'. overall 
requirements and to provide the conceptual framework 
for development of the DABS Performance Test. Program. 

The requirements document defines the test lIreas, 
Stages, Tests and Subtests necessary for DABS Per­
formance Testing. It identifies specific ob~ectives 

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 given. The requirements include 
scheduled completion dates of major milestones. 
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It is the basis for preparing test sp'ec±.flc-ations. 
It will be used to determine test support r'ec!'uire­
ments and will be a basis for alloc'a.ting r:es()'Q<tt~es. 

The requirement.s documents will be a fCica'l point 
for determining the interactions of and naed eor 
training, maintenc.nce, facility utiliza'tion, af,lGl" 
other plans. 

4.3.2 Statement of Work. 

The purpose of the Statement of Work (Sow} is to 
provid~ a means for each organization participating 
in the test program to provide a defini-tive state­
ment indicating the specific marmer in which that 
orga.nizations will meet its requirements. The SOW 
also identifies: externa.l org-anizational inte~rfa~es; 

resources required from e}:terr:al organizations; 
major and minor ~ilestones and the correspond~n~ 
scheduled completion dqte; description and a list 
of deliverable items; key persor..riel and responsibil ­
i ties to indicat.e the management org-a.nization of 
the test activity. The SO~T should provide stJfficient 
detail to permit it to serve as a basis for evaluating 
the prog-ress of the test activity throughou.t the 
test phase and as an additional means of communica­
tion among the participants in the test, both external 
and internal, to the organizat.ior:! preparing the so~r. 

4.3.3 Test Specifications 

The purpose of the Specifications document is to 
provide detailed plans for each te,st stage, down 
to t~e Subtest level. 

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

1.	 Objectives. 

2.	 Prerequisites 

3.	 Test and Subtest conduct and. ana.lysis 
methods 

4.	 Instrumentation, manpower, and support 
requirements 

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

7. 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. 
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4.3.5 Mission Test Orders-
The purpose of the MissiortTe:st Order is to Clirect 
and coordinate the set...up of the facility atl(l 'resources 
(including' key persor..nel) necessary to cono..ucta 
specific Test!Subtest (or Tests!SubtestS) on a 
specific day (or days). 

Mission Test Orders will list, ona day-to-dayand 
hour-by-hour basis, the Test/Subtest that will be 
conducted, the configuration of the facility., tr.e 
test aircraft flight plans" the instrumentation. 
that will be used, and similar informationr~quired 

to make final preparations for test cond'Uot. 

Mission Test Orders will be the vehicle for final,' 
detailed scheduling and coordination of all current 
test activities and the resources involved.. , Thev 
will be prepared as far' inadva·noe of test conduct 
as possible, but in some ca.ses may consist of oral 
briefings when the situation warrants. 

4.4 ·Pos·t-Test DCi cumentatioJ1. 

4.4 .ITestObs·erver Logs 

The purpose of Test Observer Logs is to record data 
taken during conc.uct of a mission. 

Test Observer Logs , as requirec,rnay be ha.ndllritten 
on specially prepare:d fO:I:ms, samples of w:h.;i,.ch may fbe 
included in the Test Procedures. They will include 
such information as displays noted, actions taken " 
and occurrence of anomalies. They may be·incO!.'!porat.ed. 
into scripts and in such oases willprovide£o.l: ­
checking' off mission steps as ea.cn. step is taken, 
and for noting correct OI." incorrect system responses. 

Test Observer Logs will form part o.f the raw d~ta 
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 o. single 
mission. 

Mission Summary Reports will include Test Observer 
Logs, hard oopy printouts, post-test debriefing 
information, and all other raw data from a sinqle 
mission. In many cases the volume of data will be 
too large to practically include i.n o. report (such 
as all hard copy produced by the system during a 

::. four hour test) or impossible to print (such as. 
magnetic tape recordings). 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 possession, 
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 recomrrlenda­
tions for solving or avoiding them (if applicable), 
necessary deviations froffi the Test Procedures, exact 
times at whi.ch equipments failed and exact ti.mes 
at which they were replaced and the system returned 
to an operational status. Mission Sumrr,ary Reports 
will l"l.ot contain test analysis. 

Mi.ssion Summary Reports will provide access to all 
the data related to the tests. They will be used 
in preparation of 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. 



'l'estAnalysis Reports will oeformal;e:ngine$'rtFlg
 
repor.ts that meet the usual FAA standards fer such
 
documents. A single Test Analys.is Reportmaycever
 
the results of a single Subtest (.op.ti.ona.l) ,aftill
 
Test ,er even a complete t. € 'st Sta<Je. Tbe.9tzOpe of
 
the Test Analysis Reports required for each test
 
Area \\rill have been specified in the'I'est Specifica­

tions documen.t.
 

Test Analysis Reports will provide formal records
 
of the completion of a portion of the tE:sting. They
 
will serve as a reference ma.terial for later tests,
 
and will be source material ·for the preparation 0:£ :
 
ChangePrcposalsand Performance Evaluation>Reports.
 

4.4.4 Overall Performance·Evaluation Reports 

The purpose of the Overall Performance Evaluation. 
Report is tc evaluate the technical performanc'e of 
the BABS at a functiona.l level in both the single 
sensor and Inultisensorenvironments . Recomrnenda.­
tions for improvements and/or the resolution of 
any technical deficiencies should be made. 

The Overall Performance Evaluation Report will be 
written for the entire (single site and multisite) 
Dl~S Perforrr.ance Test Program. The evaluation 
report will be based on the various Test Analysis 
Reports previously conducted. It will serve as 
the final sutr~ary technical report for the DABS 
Performance Test Program. 

4 • 4_.-=5'--_E_r;::..r'--0.;;;.r_R....:e:Jp~o.::-;r_t..:....:....s 

The purpose of the Error Report is to document equip­
ment or computer program errors discovered as a 
result of testing. 

One. Error Report will be w.ritten . for ..p....•....~~.$........o.. r... t...h~t
is detected. The Error Report wl.ll d.. t ..... ·eerror 
in sufficient detail to permit re-cre~'!fl!WV~~fiIe . 
conditions that cause th~error to occur. Error 
Reports will cite the specific Test in which the' 
error was detected, so that reference can be made 
to the Mission Report for details of the actual 
facility configuration, aJPbient conditions, etc., 
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as they existed during the Test. An Error Report 
may, but generally will not, include a recorrmended 
solution of the problem. Error Reports will des­
cribe errors in i.nstrumentation and other equiprn.ent 
or computer programs essential to test activities, 
as well as for errors in the DABS hardware or com­
puter programs. 

Error reports will be directed to the Contractor 
or other organizations responsible for correcti.ng 
errors, through the DABS Program Management Office, 
in the relevant equipment or computer program. A 
priority and an expected date of correction 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 (including a description 
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 wordin~ of the relevant specifications. 

Each approved Change Proposal will be directed 
through a change proposal screening comrrlittee 
activity to the SDC or other organization respon­
sible for implementing 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 established 
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 
scheduling 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 relati.ve ti.me allocated for each of tJ:l:e test stages 
(Sl through S4 and Ml through M4) are approximations. " f 

It is anticipated that the organization responsible fof 
these tests will analyze in greater depth the relative 
duration of each, of the stages wi t.hin a. given test seqinent. 
However, the start and completion date (expressed in months 
relative to the completion of single site Field Readiness 
Tests) a.re firm dates in that t.hese dates are intertwined 
with the start-complete dates of other phases of the overall 
DABS test and evaluation prog·ram. 

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

Relative 
Date Month Milestone Sit.e 

Feb '78 0 Start Single Site Performance Test. 1 
A.uq '78 6 Complete Single Si.te 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 Sit.e Performance Test 3 
Nov '78 9 Complete Single Site Performance Test 3 
Jan '79 9 Start Multisite Performance Test 1&2 
Jan '79 11 Start Multisite Performance Test All 
Mar '79 13 Release from Multisite PerforIl'.ancE' 

Tests 3 
May '79 15 Complete Ml.1ltisi t.e Testing 1&2 

1.s noted in Figure A-I it is anticipated that some overlap 
with the other test phases will be possible. A discussion 
of the overlap must be oeferred until the phases are more 
completely defineu. 



o 2 4 6 8 10 12 14 15 

Site 1 (NAFEC/ASR-7) 

Complete S.s.l Field Readiness t::.	 NOTE: 

S.S.	 Surveillance (Sl) A t::. 1 S.S. Abbreviates Single Site 
2 M.S. Abbreviates MultisiteS. S. Communications Link (S2) A	 A 

S.S.	 Failure/Recovery (S3) t::. A
 
~ ~_ A
S.S. Capacity/Response Time (S4)
 

Other Test Phases
 ~-------------------~ 

Site 2 (Elwood/ARSR-2) 

Complete S.S. Field'Readiness	 t::. 

S.S. Surveillance (Sl)	 t A 
S.S.	 Communications (S2) 4 A
 

A...- ~
S.S. Failure/Recovery (53) 
~ ----AS.S. Capacity/Response Time (S4) 

)I Other Test Phases ~--~----------~~----
I 

I\) 

sid~ :3 (Phila. /ASR-8) 

Co~plete'S,S, Field Readiness t::. , 
S.S. Surveillance (Sl)	 4\ A 

S. S. Communications (S2)	 .4 A 

S.S. Failure/Recovery (S3)	 4~ ftb 
4 -<.• _ AEV~;Other TestPhaBes 

A11Sites 

.... '. . " 2 SITES 1&2 1,2'&3COilipleteR.'S. Field A ·4 

M.S.SuTv.& COmn1uJl~ A 1&2 ~ 1.~2 .&3 ·1ii~~· h 

. A ::A-';~"",1'1.• s.;Ptl:i.~r~riee~ .' 
M.S. Capaci._taespom.eTtaeOl4)	 .,Z1............ ....~~:-.-A
 

o 1 2 3 4'5 6· 7 .8 9 to, 11 12.	 J.3 14 15,
MONTHS (AFTER COMPLETION OF SITE lFIELD.READINESS TESTS) . 

. "CUD: A';'l· TE.ST ..sTAGE PHASING FOR DABS PERFORMANCE TESTS 



The planning documents discussed in Section 3 should 
be submitted for review and approval as follows: 

Dec. '76 Statement of Work 

Apr. '77 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 t~sting 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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