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TECHNICAL REPORT SUMMARY
FINAL REPORT - AUTOMATED AIR INFORMATION PRODUCTION SYSTEM

1. Technical Problem

T e T

The Aeronautical Information Department (AD) of the Defense Mapping

Agency Aerospace Center (DMAAC) is responsible for the acquisition, maintenance

P ——

evaluation, and exploitation of aeronautical information to support Defense
! § Mapping Agency Aerospace Charts and Flight Information Publications (FLIPS)
§ distributed worldwide. This information is provided to the Department of

K i Defense (DoD) and other agencies and authorized users for flight operations
and logistical planning purposes. The major AD production programs are DoD
Flight Information Publications (FLIPS), Navigation/Planning and Special

; Purpose Charts, Special Products, and Automated Air Facility Information File

(AAFIF). Each production program also results in several outputs.

The AAIPS system involves a functional configuration comprised of three
subsystems: Publishing; Air Facility; and Charting. These subsystems
accomplish the automated production workload of all FLIPS and the AAFIF. This

effort encompassed the analysis, design, and specification of all hardware

components, software and all user procedures comprising each subsystem.

The FLIP products are associated with the following geographical areas:
Alaska, Pacific Australasia Anaractica, Canada North Atlantic, United States,
i Caribbean South America, Europe North Africa Middle East, and Africa. For
j each of these geographical areas Planning documents, Enroute Charts and

Supplements, and Terminal Procedures are produced.

The AAFIF contains evaluated information pertaining to all foreign free

world airways. The informational content is categorized as General Identifi- |

; cation and Description, Operational Users, Navigation Aids and Communications,
Airfield Descriptions, Maintenance and Servicing, Special Purpose Equipment
Base Services, and Transportation Weather. A total of about 90 different
products constitute the scheduled production.
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2. General Methodology

Methods used during the éourse of the project included the review and

assessment of production environments, current hardware systems, and software

technology. Product data bases were developed and independent subsystems

T

| were designed and implemented according to user requirements. Interactive
software and procedures were also established. Subsystem test and evaluation
were performed at DMAAC, St. Louis, MO.

3. Technical Results L

4 _ The AAIPS pilot system concluded that the concept was valid, efficient

‘% on-line revision existed, operational procedures were the key to integration,
and the selected hardware was responsive. The major technical result was the
production of quality graphics and products meeting all FLIP production

specifications currently in use.

4. Implications for Further Research g3

Three major areas should be addressed as future considerations: inter-
faces; products; and technology. Regarding interfaces, consideration could
be given to the possible digital transmission of the AAFIF and FLIP products 4
or possibly a subset of the product by-passing the recording and printing
process at DMAAC. The products area should be seriously considered for
further research. Under this area, format size and of special interest,
symbology should be reveiwed to provide streamling of product specification
and thus providing greater flexibilitf. The technologies of computer/periph-
eral hardware, telecommunications hardware, and printer/plottexr/recorders
should be monitored. } !

5. Special Comments

The AAIPS is one of the first major multiple-technology systems implement-

ed in the production environment for the purpose of supporting cartographic

production requirements.
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EVALUATION

The Automated Air Information Production Systém (AAIPS)
is being integrated into the production environment of the
Defense Mapping Agency Aerospace Center's Aeronautical Informa-
tion Department (DMAAC/AD) in a phased manner. The first phase,
which this report covers, involved a total system design with
implementation of a pilot system to prove system design concepts
and operational software. Successful testing of the pilot
system has shown that AAIPS will be able to meet the strict
schedules imposed on production of Flight Information Publications
and will provide a more efficient and up-to-date Air Facilities
data base than is presently available.

,Z,{;¢L¢o~xlb~vﬂ—b

OHN R. BAUMANN
oject Engineer
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SECTION I
INTRODUCTION

AT PR

1.0 General

This is the final Technical Report, Automated Air Information Production
System (AAIPS), Rome Air Development Center Contract Number F30602-77-C-0065.

This report is submitted as required by Contract CDRL Item A0l2 and has been
;, prepared in accordance with Data Item Description DI-S-3591/A, MIL-STD-847A

and other pertinent directives.

1.1 Background

The Aeronautical Information Department (AD) of the Defense Mapping
Agency Aerospace Center (DMAAC) is responsible for the acquisition, mainten-
ance evaluation and éxploitation of aeronautical information to support
Defense Mapping Agency (DMA) Aerospace Charts and Flight Information Publica-
tions (FLIPS) distributed worldwide. This information is provided to the
Department of Defense (DoD) and other agencies and authorized users for

flight operations and logistical planning purposes.

The major AD production programs include:

v DoD Flight Information Publications (FLIPS);
_ Y/ Navigation/Planning and Special Purpose Charts;
k. / Special Products; and ;
b VY Automated Air Facility Information File (AAFIF).

1.1.1 Flight Information Publications

FLIP products are associated with the following geographical areas:
Alaska,

Pacific Australasia Anaractica,

Canada North Atlantic,

United States,

Caribbean South America,

Europe North Africa Middle East, and Africa.

1-1




For each geographical area AFLIPs of the following general types are
produced: Planning documents, Enroute Charts and Supplements, and Terminal

Procedures.

1.1.1.1 Planning Documents

Each of the eight separate planning documents primarily consist of pre-
flight planning information such as special use air space and pilot procedures.
These documents collectively consist of about 50,000 lines of text. There
are about 3600 update transactions performed annually to the planning documents

representing about 38,500 text line changes.

1.1.1.2 Enroute Charts & Supplements

The 89 Enroute Charts are produced in large graphic format (20" X 45")
and typically require over 30,000 changes per year. The six textual Enroute
Supplements contain 140,000 lines of text. Nearly 45,000 update transactions
are performed on these documents annually representing over 62,000 lines of
text changes. Information contained within these documents are airway system/
special use airspace, aerodrome data, and navigational facilities. The

Enroute Supplements for foreign areas also contain sketches of selected
aerodromes and heliports.

The IFR Enroute Supplement U.S. is essentially textual content with

no aerodrome sketches.

The VFR Supplement for the United States contains aerodrome information
consisting of aerodrome sketches with supporting text of military and general

aviation VFR aerodromes (landplanes, seaplanes, and helicopters).

1.1.1.3 Terminal Procedures

The publications are standardized graphics illustrating predetermined
maneuvers for runway approaches and landings and instrument meterological

conditions. The three basic types of Terminal Procedures are:
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Instrument Approach Procedures (IAPs);

Standard Instrument Departures (SIDs); and

Terminal Charts

There are approximately 3000 IAPs for which over 17000 changes are made

annually. Similarly there are over 1350 SIDs for which as many as 2400 changes

are made per year. Finally, there are nearly 550 terminal charts for which
over 1600 updates are made each year.

1.1.2 Navigation/Planning and Special Purpose Charts

The charts in this series all require special overprints containing
selected aeronautical information such as airfields, electronic navigation
aids, and special use airspace. The overprint data is portrayed by symboliza-
tion with textual description. The annual workload is nearly 1000 compila-

tions/revisions per year. The types of charts and their associated product

scales are as follows:

Tactical Pilotage Chart 1:500,000;

Operational Navigation Chart 1:1,000,000; {
Jet Navigation Chart 1:2,000,000; and é .
Global Navigation/Planning Chart 1:5,000,000. |

1.1.3 Aeronautical Information Special Products

The special products are of three varieties:

Aeronautical video Mapping;

Tactical Situation Displays; and

Air Field Diagrams:

1.1.4 Automated Air Facilities Information File (AAFIF)

AAFIF is an automated file of evaluated information pertaining to all
foreign free world airways. Approximately 44,000 airfield records are




currently maintained on the AAFIF with about 2700 information updates

received by AD daily. AAFIF resides on reels of magnetic tape and a disk
file on the UNIVAC 1108 with the informational content categorized as follows:

General Identification and Description;

Operational Users;

Navigation Aids and Communications;

Airfield Description;

Maintenance and Servicing;

Special Purpose Equipment Base Services; and

Transporation Weather.

Outputs derived from AAFIF source information, totaling about 90
different products, are recorded on magnetic tape or printed. About one-

third are in digital tape format with the remainder as hardcopy printed

reports. Scheduled product users are:
Defense Intelligence Agency (DIA);
World Wide Military Command and Control System (WWMCCS); and

Other U. S. Government Agencies.

Pu Se

This repert is the culmination of the work performed during Phase I of
the AAIPS program development. Included herein is information regarding
the System Overview, Training, Test and Evaluation, and Conclusions and
Recommendations. The requirements, functional design, and operational

considerations of each subsystem will be presented.

1.3 Report Organization

This report is organized into five volumes. Volume One deals with the
AAIPS System Overview, Training, Test and Evaluation and presents Conclusions




and Recommendations. Each of the remaining four volumes deal with one of
the subsystems, its functional requirements, design, operational considera-

tions, and conclusions and recommendations.

1.4 References

The numerous references used for the completion of this project and

the production of reports are either required or fall under the SOW specifica-
tions.

d
E
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SECTION 2
AAIPS SYSTEM OVERVIEW

2.0 Overall Requirements/Capabilities

The AAIPS system involves a functional configuration comprised of three
subsystems known as the Publishing subsystem, the Air Facility subsystem,
and the Charting subsystem. These subsystems accomplish the automated
production workload of all Flight Information Products (FLIPs) and the
Automated Air Facilities Information File (AAFIF) as described in Section

1.1.1 of this report (Figure No. 2-1).

There are eight overall ;ystem requirements. Each subsystem outputs
to a device associated with the Charting Subsystem which, in turn, creates
composite ready-for-production film negatives as well as aeronautical
overprints. The subsystems provide an extensive machine-editing capability
at the time and place of data entry to allow for operator notification of
invalid data rejection. A restart capability which protects against data
loss and allows the restart of all jobs is also provided on each subsystem.
The mean-time-between failure (MTBF) of the system is no less than 120
hours under the worst of specified environmental conditions as per MIL-
STD-781B. The system's mean-corrective-maintenance-time (MCT) is no more
than 45 minutes. The subsystems accept and output codified data is in
ASCII code.

The System Security requirements are provided as explained below.
Remote terminal users are required to prove their authorizations before
obtaining access to the system. The supervisory console restricts access
with its disabling/enabling control over remote terminals. Irregular log-on
procedures resulting in access denial are automatically accounted for and
recorded. Appropriate security markings are appended to all hardcopy

reports and softcopy displays regarding classified information.

2-1
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2.1 Operational Environment

The AAIPS system opergtional environment manifests itself in three
tangible perspectives: operational procedures; hardware environment; and
personnel functions. The overall functional framework implemented for the
AAIPS will be integrated within the AD environment as illustrated in Figure
No. 2-2. The Automation Division will assume the responsibility for the
management of the AAIPS production environment.

2T L Operational Procedures

The operational procedures within the Aeronautical .Department have
undergone several changes with the addition of the Charting, Air Facilities,
and Publishing subsystems. These changes are necessary to provide for a
smooth integration of the AAIPS into the current organizational structure.
The details of these procedures are listed in subsequent volumes of this
report. It is projected that the operational procedures will be refined,

on a continual basis, at some point where they are deemed optimum.

2.1.2 Hardware

The Charting subsystem hardware configuration ijis comprised of a
Tektronix 4014-1, Data Automation digitizing table, Tektronix 4631 hardcopy
unit, Eclipse S230, 44K words disk unit, 192MB teleprinters, and 9-Track
MTU's (Figure 2-3). The Charting Subsystem's output device is an Electron
Beam Recorder (EBR). It is a self-~supporting subsystem and services the
output requirements for all three subsystems (Figure 2-4).

The Air Facilities/Publishing Subsystem's hardware configuration
includes Datagraphix terminals, dasher, card reader/punch, high-speed line
printer, 7-Track 556/800 bpi MTU, 9-Track 556/800 bpi MTU, 9-Track 1600 bpi
MTU, 192MB disk, and an Eclipse C330-128K words. (Figure 2-5).

2.1.3 Ppersonnel

Some personnel changes will take place in the production en''ironment.

The extent of change and functional realignment for the AAIPS production

environment will not change the current lines of responsibility and
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authority within the AD organization. The ultimate source of authority and

responsibility over the correctness of the FLIP products and accuracy of
the AAFIF information rests entirely with the Aeronautical Information

Specialist in ADD.

2.2 Subsystems

i The principal purpose of all three subsystems of AAIPS is the reduction

of the labor required (by manual methods) for the revision and republication
of information critical to flight operations and logistical planning, in

i i view of the anticipated growth of both types and volumes of information.

A by-product of that reduction of labor is the improvement of response time

between receipt of changes to air navigation/air facilities data and the

Do s Gl T

dissemination of the new data to all users.

2.2.1 Publishing Subsystem

The purpose of the DMAAC publishing subsystem is to permit the publi- ]
cations to be produced on modern electronic equipment, extend the power
and flexibility of digital manipulation to the updating and reformatting 1
of the publications, and reduce the manpower required to produce the

publications.

2.2.1.1 Requirements

The Publishing subsystem provides a well human engineered, cost-

effective, high quality replacement of the manual document-to-tub file-
b , to-varitype-to-tub file-to-camera system it replaces. The subsystem
must avoid extensive training, excessive errors, operator frustration,

and production delays. Continuity of update sessions must be insured.

Pt ———————

The subsystem must be a flexible and responsive too; that is highly auto-
matic. Additional requirements are high quality control through system ﬁ
proofing aids and reports, the ability to distinguish symbology in update

mode, comprehensive error diagnostics, flexible error correction procedures,

and dependable automated assistance.
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, ~, 2.2.1.2 Functional Design

’; ! The DMAAC Publishing subsystem is designed to create and maintain
complex flight information publications (FLIPs) used by military pilots

all over the world. The major functional areas are: log-on/log-off;
publication identification and creation; display manipulation; update

pages; file management; publication reports and statistics; repagination and

output to CBR; and publication proofing. Each of these are described in
E' detail in subsequent volumes of this report.

2.2.1.3 Operational Considerations

The Aeronautical Information Department (AD) of DMAAC publishes flight
and air facilities information. These publications are used by DoD agencies,
U.S. Commands, military services, and other authorized users for flight

; operations and logistical planning. These publications result in about

‘ 140 issues and 1.5 million lines of text per year with a 50% annual character
; change rate. The data base structure of the Publishing subsystem is
designed to accommodate that data necessary for the production of the publi-

ﬁ cations as well as the ready access and maintenance of the data. ?
k

o e

2.2.2 Air Facilities Subsystem

The Air Facilities subsystem is tasked with the responsibility of main-
taining the AAFIF data base and supporting on-line queries, selective data
base retrieval, AAFIF special report generation, scheduled tape and hard-

copy report generation, and generation of formatted tape files for the

Charting output device to record film negatives of the ASSOTW report.

2.2.2.1 Requirements |

The Air Facilities subsystem is required to receive input in the form
of AAFIF update request forms, special air information requests, interactive
analyst's queries and data entry through local and remote terminals, and
auxiliary tape input for AAFIF conversion. The Air Facilities subsystem

is required to provide data base processing, update, and retrieval,

R —
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hardcopy printout, output and ASSOTW EBR tape processing, security, and

special report generation. Compliance with these requirements result in

the following outputs: extracted subsets of AAFIF data base, AAFIF special

reports, special and scheduled tape and hardcopy products from AAFIF data
base, and ASSOTW EBR tapes for the Charting subsystem. The Air Facilities
subsystem must also provide the means for displaying AAFIF file contents

for analyst's review (local and remote).

2.2.2.2 Functional Design

The major functional areas of the Air Facilities subsystem are: data
base initialization, data base update, data base retrieval, product output.
These areas allow the subsystem to fulfill its requirements to AAIPS as well
as utilizing the Automated Air Facilities Information File (AAFIF). Each

of these are discussed in detail in subsequent volumes of this report.

2.2.2.3 Operational Considerations

The Air Facilities subsystem data base is designed to assist in the
maintenance and production of ASSOTWs, SAIRs, and update functions by the
Defense Mapping Agency Aerospace Center. The effort's main purpose
is to create an on-line retrieval and update system that permits inter-
active dialogues between users and the computer. This subsystem contains
the 2300 airfield records of the AAFIF data base and completes an average
of 135* update transactions per day. *(This number is expected to increase
to 2000).

2.2.3 Charting Subsystem

The Charting subsystem of the Automated Air Information Production
System (AAIPS) is tasked with the capture, revision, and output of graphic
data appearing throughout the DMAAC Flight Information Publications (FLIPs).
Consistent with the time-saving purpose of all three subsystems, the
Charting subsystem achieves its goal by the preservation of data in digital
form and providing techniques to effect the simplicity of alteration of
the data.
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The subsystem is required to support the creation and maintenance of a
FLIP graphic data base which is further exploited to generate other FLIP
products. The Charting subsystem also accepts data from the Publishing and
Air Facilities subsystems, merges charting data with textual data from
the Publishing subsystem, and generates final film negatives that are ready
for production through the Electron Beam Recorder.

2.2.3.2 Functional Design

The Charting subsystem provides interactive data acquisition/revision,
EBR data processing, EBR control processing/recording, EBR symbol/text
library maintenance, charting data base maintenance, EBR graphic data base
maintenance. The four major functional areas are: Interactive Data
Acquisition, EBR Data Preparation, EBR Control Processing, Master Font/

Symbol File Processing.

2.2.3.3 Operational Considerations

The Charting subsystem is designed and implemented in a functionally
modular fashion with each operation performed having a very discrete result.
Well defined functions are implemented which, under operator control,-
can be linked together to accomplish very complex digitizing or editing
functions. The system is menu-driven with the menu containing thirteen
(13) functional capabilities which are devided into 162 subfunctions or

operations.
2.2.3.4 EBR

All three subsystems make use of the advanced technology of the EBR
for high speed, high quality output plotting/recording. Data is converted
into images on electron sensitive film. The EBR provides a method of
creating the final separation negatives with line, point, and area symbology
which go to the printer subsequent to field distribution. The result is
a more efficient and complete capability of DMAAC to maintain airfield data

2-11
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and prepare hardcopy products for distribution.

The minimum key characteristics of the EBR computer-controller and
peripherals are CPU (with options such as 32K-16 bit word memory, automatic
power fail detection/restart, and direct memory access interface), disk
controller and drive (2M words capacity), magnetic tape controller and
transport, console teletype or equivalent dot-matrix type terminals, and
display processor monitor, vector, discrete point, and alphanumeric capa-
bility.. The overall EBR system is also required to be equipped for the
suppression of radio frequency interference and radiation in accordance

with MIL-STD-461.

The EBR also has its own tape format, data file, and symbol library

to be used within the subsystems.

2.2.3.5 Training

For reasons of practicality, manpower allocation, training, super-
vision, and functional security, the potential for a clear separation of
personnel functions has been provided. The strict separation of major
software functions enables a corresponding separation of personnel
functions: ADA system personnel, responsible for maintaining the system
and changing its behavior if necessary, operator personnel for updating

and maintaining the AAFIF data base.

It is obvious that a software design which follows clear functional
objectives facilitates a corresponding division of personnel functions
and responsibilities as well. It makes it easier for management to define
specific rules, to train for them, and to maintain supervisory control
over both personnel and the system. The fine tuning of functions is an
inherent capability which allows for some duties to be the responsibility

of a few specially trained persons.

It is apparent that some personnel changes will be necessary; some

have already been accomplished. It is important to note that the

2-12
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personnel roles created to operate AAIPS will not change the current lines
of responsibility and authority within the AD organization. The ultimate
source of authority and responsibility over the correctness of the FLIP

products and accuracy of the AAFIF information rests entirely with the
Air Information Specialist in ADD.
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SECTION 3

TEST AND EVALUATION

3.0 General

The subsystems acceptance and evaluation tests were performed to demon-

strate that the capabilities required by the SOW were met or exceeded. All
testing took place at DMAAC, St. Louis, MO.

3.1 Air Facilities Subsystem

The objectives of the Air Facilities subsystem tests were to (1) demon-
strate that hardware, software, and firmware capabilities supplied by vendors
performed and met the criteria as stated in SOW requirements (2) that Air
Facility functions performed in a manner such that the results and procedures
of its functions matched or exceeded the requirements as stated in the SOW

and (3) that these functions could properly execute and perform over the Air

Facility data volume.

The tests were designed to achieve three major objectives in evaluating
the Charting Subsystem. The first series covered all aspects of the subsystems
functionality. The second was to verify that the Charting Subsystem Pilot
data base could be stored and recalled repeatedly from disks without jeopardiz-
ing the data files' contents. The last objective was to demonstrate acquisi-

tion and revision procedures against typical chart products including the IAP,
SID, Enroute, and AP/2.

Tests for the Publishing Subsystem demonstrated the adequacy of the
vendor hardware/software, verified the proper functioning of the Publishing
software capabilities (hypenation, justification, repagination/EBR output,
global file editing, and auto indexing/retrieval), full repertoire of edit
commands, measured throughput times, and measured the performance of the
subsystem with regard to incorporating actual changes into the data base
corresponding to FLIP publications.
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3.2 Publishing Subsystem

Tests 1-37 of the AAIPS Publishing Subsystem Test and Evaluation Pro-
cedures, Volume 3 were designated as inspection tests and included operational
and non-operational hardware characteristics, general edit and update capabili-
ties, and vendor supplied software characteristics. These tests were
successfully conducted and approved during the specified test period. The
test regarding sufficiency of memory size was approved after all required

software had been shown to be operational.

Functional tests regarding hyphenation; center, left, right justification;
repagination/EBR output; global file editing; and auto indexing/retrieval
were performed. In addition, tests pertaining to the merged text/graphic

capability and the volume test for publishing throughput were performed.

Volume Test Timings were conducted utilizing the Test data base.
Change throughput exceeded expectations by a considerable 50% of prediction.
Timings are expected to improve based upon the findings that publication and
system familiarity affected throughput to a much greater extent than did
volume of change. The test succeeded in demonstrating prototype Publishing
Subsystem capability to process more than 1/15 of FLIP changes.

All inspection tests were performed satisfactorily and government

approval was obtained.

3.3 Air Facilities Subsystem

Three types of tests were conducted; inspection, function, and volume.
Inspection Tests presented in a visual or practical manner of a particular
hardware, software or firmware function. Function tests dealt with the
demonstration of a required system capability such as an add, update, or
delete. Volume tests dealt with performing a function over 1/15 of the Air
Facility data base. Tests were conducted during the period of 15-30 September
1978.

The methodology used in constructing the test was: (1) the construction
of a Test Result Certification Matri- 2) the construction of a test pro-
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cedures matrix; and (3) the construction of a function/volume test sheet for

tests requiring the demonstration of complex functions or volume testing.

The major conclusion from these tests was that the Air Facility system,

in a two-week period using one analyst, successfully accomplished the work

of several analysts who would generate the same volume in a two-week period.

The prime conclusion is that the functions as Proposed, designed, and

implemented performed over 1/15 of the Air Facility volume.

3.4 Charting Subsystem

The Charting subsystem was designed and implemented in a functionally
modular fashion. Each operation performed has a very discrete result.
Therefore, a series of tests was necessary to demonstrate that all of the

functions required in the SOW were implemented and working properly.

The tests were designed to achieve three major objectives in evaluating

the Charting subsystem and are specified in the AAIPS Charting Subsystem Test

and Evaluation Plan, Vol 2. The first series of tests were conducted to

cover all aspects of the ‘“system;s functionality. These included: all
station hardware; demonstiration of how font/symbol files were generated,
edited, and verified as to completeness of character, widths, and spacing;
and a digitizing session in which every major function has been utilized from
the menu. The second objective was to verify that subsystem's pilot data
base could be stored and recalled repeatedly from disks without jeopardizing
data file contents. The third objective was to demonstrate acquisition and
revision procedures against typical chart products including the IAP, SID,
Enroute, and AP/2. Products generated were to total 1/15 of the total Chart-
ing workload.

System testing was performed between 3 June and 13 June 1978 at DMAAC/AD,
Building #3, Area 27, AAIPS Facility, Charting Room 2. The charting sub-
system successfully passed every area of evaluation found in the AAIPS
Charting Subsystem Test and Evaluation Plan.
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3.5 Electron Beam Recorder

The test and evaluation and acceptance of the EBR by Synectics from
Image Graphics Incorporated (IGI) was a two phase process. Phase one was
the preliminary acceptance and training period at the vendor's site. Training
was given during the period of 3-17 April 78 and preliminary acceptance took
Place the week of 22 May 78. (See Appendix A of the AAIPS EBR Test and
Scenario, Test and Evaluation Plan - Volume V for test and acceptance

procedures). Phase two of the Test and Evaluation process took place at

DMAAC/AD where the acceptance test performed at IGI was repeated and an
80~hour production environment test was conducted. (See Appendix B of the

above-mentioned Volume V for Test and Acceptance procedures).

The Acceptance Inspection and Tests for the AAIPS Cartographic EBR
Recorder System combined "Visual Inspection" with "Operational and Recording
Tests". The "Visual Inspection" section dealt with documentation, software,
and hardware. The "Operational and Recording Tests handled conditions,
operational and human engineering tests, electrical measurements, and re-
cording tests. (See the above-mentioned Volume V for specifications of
the Test and Evaluation.)
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SECTION 4
CONCLUSTIONS AND RECOMMENDATIONS

4.0 General

The Automated Air Information Production System (AAIPS) as developed,
implemented and tested at the Defense Mapping Agency Aerospace Center (DMAAC)
Aeronautical Department (AD) meets or exceeds the performance requirements
for the automated production of high quality Flight Information Products.
This also includes the implementation on a mini-computer of a pilot data
base for the Automated Air Facility Information File (AAFIF) providing the
capability for on-line, interactive data base maintenance and AAFIF product
generation. This AAIPS implementation included all the hardware, software,
Procedures and test data defined in the; "AAIPS Design Report" , August 1977.
Sample products produced from the pilot data base implemented are included
in Appendix A of this report. Also included in this Appendix is extracts

of symbols and fonts created by Synectics for use in recording FLIPS products
on the Electron Beam Recorder.

4.1 Conclusions

In order to place the following discussion in perspective a quick review
of the program objectives and the Statement of Work (SOW) parameters which
guided the implementation of the system are discussed. The object of the
program was to design, assemble, implement and test and evaluate an Automated
Air Information Proudction System to support the production of Flight
Information Publications at the Defense Mapping Agency Aerospace Center,
Aeronautical Department. This objective was to be met within the guidelines
outlined in Figure No 4-1. These guidelines are oriented around three major
areas: products, subsystem concept and technology.

Based on the evaluation of the test and acceptance data the following
can be concluded (reference Figure No. 4-2).
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Y Concept Validated. The concept of independent subsystems with

product independent data bases has been proven to be very practical

| and efficient in the support of production activity. In addition,

since there are functional similarities and a common output device,
| . the subsystem designs lend themselves to future integration in a
distributive sense, very well. Each subsystem was able to achieve

its goal of production very efficiently (detailed in Test Reports).

Y Product Quality Achieved. The products resulting from the implemen-

tation of the pilot data base meet or exceed all product specification
utilized at the Aeronautical Department. In particular, the output
from the EBR (as can be observed in the Appendix) produces a

quality graphic. In the case of the Enroute Charts, the original

;’ EBR film image was enlarged six times, and all separations were
within the registration specification of two mils. A by-product

i resulting from the capabilities of the AAIPS, is that separations

‘ as they are now organized can be consolidated, thereby reducing
significantly the number of images to be handled and steps involved
in the process of making press plates. This can lead to sizeable

cost savings related to the production of FLIPS.

3 Y Efficient On-Line Revision. Without exception, the results of all

testing for each subsystem has indicated that maintenance of all
digital files (products) is a much more efficient process than

anticipated. This conclusion was interpreted as follows:

o All functions and procedures necessary, are implemented and

acceptable.

o Each user station has adequate hardware to suuport all user

functions.
o All data structures are sufficient to support the products as

currently specified.

The specific details as to the number of actual product revisions

by type per hour is addressed in the test reports for each of




the subsystems. In addition, a description of revisions by

category is also addressed.

i § v/ Operational Procedures. How does operational procedures affect

f the measure of success in the AAIPS environment? To begin with,
the operational procedures defined and redefined during the pilot
system proved adequate to support the necessary throughput of the
AAIPS. But, an evaluation of these procedures in use, pointed to

two definite conclusions:

1) Procedures currently in use at the end of the pilot system
can be improved within the Design of the AAIPS with no or little
additional effort. This indicates that throughput can only
get better with very little investment. It also demonstrates
that the AAIPS Design was predicated on a solid understanding

I of FLIP production requirements and processes.

2) Operational procedures will be an even more important aspect
of the Phase II AAIPS effort. Procedures not only related to
the operation of user stations but equally as important, the
total integration of AAIPS into the AD environment and

: ; organization.

g Y Selected Hardware Responsive. The best method for determining whether

the user station configurations and supporting hardware was respon-
sive to FLIP production was by observation and hands-on experience.
“ A great deal of experience was gained in this respect because the
actual pilot data base and all acceptance tests were run by AD personnel,

not Synectics personnel. All SOW required hardware characteristics

e S T

and response times have been satisfied. In addition, user sup-

porting capabilities are also available such as the special cursor

Y K

£ for the charting stations and a special keyboard for the publishing

E i stations. All hardware is off-the-shelf, completely maintainable i
: and meeting or exceeding all reliability and maintainability

requirements in the SOW. K




o In assessing all of the results of the AAIPS pilot system it

'% became very clear that the technology required to successfully

1 complete the program covers a wide spectrum within the DMA R&D
program, in fact it includes technology common to many application
areas. This system is a successful demonstration of how a care- 4}
fully managed Research and Development program, coupled with out-
standing support from the user agency can result in a very cost
effective implementation of a production system. Figure 4-3
illustrates the industry standard in terms of man-years of effort
related to the software required and implemented under the AAIPS
pilot program. It also indicates the actual Synectics man-years
expended to accomplish the implementation; in affect, a two to

one savings in labor cost.

The AAIPS system was designed, developed, and installed at DMAAC/
AD by Synectics personnel located in Rome, New York, St. Louis,
Mo., Washington, D.C., and Image Graphics, Inc., personnel located
in Connecticut and St. Louis. 1In addition, RADC personnel at
Griffiss AFB and St. Louis, DMAAC/AD personnel at St. Louis and
RADC were instrumental in supporting the AAIPS development.

4.2 Recommendations and Future Considerations

The recommendations listed below are basically short-term in nature,
primarily related to AAIPS Phase II. Future considerations are those areas ;
f‘ that should be addressed now so that proper planning can be addressed to 1
: take the AAIPS beyond Phase II in preparation for new and changing require-
ments and technology. 1;

4.2.1 Recommendation

The following is a list of recommendations by subsystem for items to

be included in Phase II as should be considered in Phase II with a plan

for implementing them

1
§~
i
p
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k! v Charting Subsystem

During the course of both original data capture and testing/revision,
it was discovered that certain enhancements to the Charting Subsystem

software would be desirable. These include:

o Function for orthogonality of straight lines. (Line would

result to be either horizontal or vertical)

o Variable leading of multi-line text.

o Limited set of text manipulation functions. (Change/Delete/
Add characters)

o0 Morse Code Input via text function. (Operator enters Alpha-

numeric and subsystem translates to Morse Code).

o Mask editing which would allow "cutting" of sections of a

chart.

o Maintain the Feature Type currently set such that function

need not be selected each subsequent time.

o Method by which a feature can be cancelled while in the
graphic mode.

o0 Charting Data Post-processing (EBRDC) capability to select

a single file for processing instead of a complete set from

a product directory.

O Generate rectangles from two corner points at variable angular

orientations.

4 | vV Publishing Subsystem

The system as delivered will produce the required publications. The

o

following software/hardware is recommended to further optimize performance

throughput and human engineering in a production environment:

1
[
3
i
\

a. Specification, acquisition and interface to a viewer model ‘ i

terminal incorporating extra function keys; Datagraphix 132B.




b. Specification, acquisition and interface to a proofing printer

capable of reproducing upper/lower case special characters in several
font styles and sizes.

c. Improvement or provision of such software as would improve
hyphenation, AGEAR entry, block deletion and right justification within
a field of data.

d. Continued analysis of production requirements and possible
throughput enhancements that may be found to be cost effective.

VY Air Facilities Subsystem

It is recommended that the functions, as demonstrated during the
Air Facilities Pilot system be extended and implemented to cover the
full Air Facilities data base and processing volume. Major emphasis
in this Phase II effort should be placed on an extended data base
structure with automatic loading support, improved processing capabilities
for application programs that product (off-line) reports and tapes, and
a full expansion to remote, multi-user access for the on-line data base

maintenance system.

4.2.2. Future Considerations

There are basically three major areas to be addressed as future

considerations:

o Interfaces

AT g W P AR ) R S

o Products

o Technology

Y Interfaces

Interfaces to AAIPS can occur on the input side, output side and
between subsystems within AAIPS.

Currently all of the inputs to the AAIPS system are received in

hardcopy or analog form, go through an assessment and data extraction




process and then used to revise the digital files. Areas or sources
of digital data should be identified and evaluated as to their ability to
streamline and reduce the time to input and update data bases. Programs

such as the "TERPS" system are candidates.

Currently the output of the AAIPS system is hardcopy reports,
magnetic tape files for the AFFIF and FLIP products in hardcopy form.
Since all of the data comprising these reports are in digital data bases,
consideration could be given to the possible digital transmission of these
products or possibly a subset of the product by-passing the recording
and printing process at DMAAC. This could be done for selected products
or selected users. A consideration might be to transmit this data
directly to aircraft which would be equipped to handle this information.
But selected users equipped with appropriate printer/plotters could re-:

duce the time to distribute, thereby increasing the currency of data.
Y Products

The current set of FLIP products and their related specifications
have evolved over many, many years and as is characteristic of this
type of environment the formats, symbology, and general appearance of
the products have taken the form of the method under which they were
compiled. This is not to critize the AD FLIP products in any manner, but
the AAIPS employs automated technology and new procedures for accomplish-
ing this production which provides a greater flexibility in many respects.
But to take advantage of this flexibility with an eye to reducing cost and
improving throughput, consideration should be given to streamlining
product specification particularly in the area of symbology and format
size. Many examples of how symbology could be amended can be discussed
here but suffice it to say that one mil differences in line weights can
not generally be distinguished with the human eye. But developing
hardware and software to handle data at this resolution can be extremely

expensive and limiting.
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A second area which deserves some analysis is what future products may
be required by FLIP users and what form they will take. If experience
is a teacher in this area the user, once he becomes aware of the flexibi-
lity at DMAAC/AD, will develop regyirements for many new products both
recurring and one-time with the emphasis being on digital products.

Y Technology

e e S o

As with any'system employing state of the art technology in hardware

and software a constant assessment is necessary to take advantage of

e

new technology when it becomes available. In the case of AAIPS this

refers to not only computer/peripheral hardware, but telecommunications
hardware and printer/plotter/recorders as well. In addition, software
techniques and methodologies will be changing. All of this should

be reviewed as to its relevancy to AAIPS on a schedule which would allow

for its' smoothe integration into the AAIPS system.
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FIGURE NO.
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E
Knots | 60 | 90 [ 120 | 150 | W0

ILS RWY 07L g g g FRANKFURT MAIN (EDAF)
| 10/30/78 16 &

AAIPS OUTPUT

Figure A-5
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SCHWABISCH HALL AAF (EDOP)

NDB 2 RWY 26 A 2400 _SCHWANSCN HALL CEIMANY
STUTTGART RADAR S e R T

X g ~

ey N

SCHWABISCH HALL TOWER® ™

18 3.6 122.1 W195 356.9

ma

ASR/PAR

o
B

i

NOTEProcedure not outharizsth,

when ofid not in operation. %’E
\

TA 4000 NOS
MISSED APPROACH L--.
Right climbing turn o ’b
3100 heoding 110°. Then 5\~\~
furn right proceed direct

NOB and held. 117"——'

v,

S

~—

KL Y N S ) R
L2 2220-1 912 (1000-1ve) | 2220-24%
CIRCLING*

*Circling not outhorized South of Rwy 08-26.
v a

HIRL Ry 08-26 ‘

NDB 2 RWY 26  #owomae SCHWABISCH HALL AAF (EDOP)
9 0/30/7% w 6

AAIPS OUTPUT

Figure A-6

A-6




1740/50 688 * (700-v)
cRCUNG” | 1740-Y0 688 (700-%) s | 240-2
* CAUTION:Circling not authorized S of Rwy 07/25 centerfine

NDB RWY 25 g e
7 10/30/78 w 6

AAIPS OUTPUT
Figure A-7




ILS AND NDB RWY 16 uon umo oo MAMSES (e000

HAMBURG
323 61

A2 f ¥ ikl
' i : HAMBURG l
lgcnmm mi s mm
306

¥

~

3

>
.'-'-'.‘.'.G'.é.;x; .N s

$-10C-¥
Son (600-4% )
[ CRNG® —@o-v)

*Circling not avthorized S of R-240 HAM VORTAC

ILS AND NDB RWY 16 dn-woe
6 W/ W 6

AAIPS OUTPUT

Figure A-8
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AERODROME/FACILITY DIRECTORY 21

IniTeunG ABORMANY 5N 0830t (08 Qw41 H-3C-00, L-OF, T-20
AP 1220 B3, 6, 7, 8 (Rwy 08-24), 9, 10 HE2 (ASPXD (870, T0D, STU?S, TT300, TOTEO00) {EDAS)
f g SABU-(MC-1 Modi) (MD-3) (M32A-40)

¢ PUBL-M, 8P, Do-ice 0-148 SOAP PRESAR HPOX LOKX LPOX

g RWY 6 MA-IA MODD  BAK-9B)D  BAK-130)D B—
(74 ovaN) (o) (woy)
AAx-130)BD  SAK-H)D  MA-IA MODD /WY 24
(2080) (re0) (273 ovaN)
EXPLOSIVES CAPABILITY-A/1/2/2/20-8/2/2/%00 PPR 7323
AZRODROME REMARNS-Mendatery NS ABTMT program-—quist hr 0700-1200Z Sun & Germen hol.
No eng starts or thof, smential full sep idg only & no low apch dur this period. Tren alert sw
0700-00Z Mon-Fri, 1600-2300Z Mon-Fri exp tvc delay of 3 v or longer. 2300-0700Z Mon-
~Fri emerg wc only. 0700-W00Z Set & Swn eup uwp o 3 Ir deloy. 10007002 Sof & Sun
omerg svc only. Itd F—4 won moin capebillly due to phate out of F-4 opr. Enter VIR initiel no
further than 3 NM fr apch end of rwy. Pertions of VIR overhesd pot not vis fr twr. BAK-9
cable heg extn to within 3’ of rwy edge. Reduced rwy seperetion sid of 4000 in wee bim: Py
type ocft, T-3¥'s, similer performance ocft, convi aclt (enc hvy) fiw turbo jot actt. Spengdahiem
AB, rwy S NM E. Wi foot same as PMSY METRO. Ach ensculing o lo apch or go eround dwr
VIR cond shall maint 2200’ or biw until paming the dep end of the rwy. DRwy sk is perews
friction, first 750’ both ends of rwy is concrete, exp nic difference in BA @ ras fr concrete fo
porovs aspholt, 180° turns permitted only on concrete pertion of rwy ends. DO/R 15 min. Nen-
~sid runovt id 10 855’ on dep end Rwy 0. DApch end BAK-9 not inplace unless BAK-13 O/S.
COMMUNICATIONS-(PTD 380.7) (ATIS 383.0)
o EWEL CON-384.7 3370 279.0® 277.21 WL\ (®)
TOWER-277.2T 257.8x 244.3 1221 (E) QMD CON-D99.2
COMMAND POST-352.5
STAGE 1 RADAR SVC-Ci Eifel Control 25 NM out on 394.0 1411 0700-1700Z Men—Fri.
PMBY: METRO-344.6 Full svc 0300-1600Z Mon-Fri, i variable in occordance with Id fiying. Led
we OT.
RADIO AIDS TO NAVIGATION
TACAN BIT CHAN 56 (40/25) 49°56'25"N 06°33'23"€ At Fid. MP 0500-0700Z Mon & The.
E RADAR-SEE TERMINAL FLIP FOR RADAR MINIMA.
RADIO/NAY AEMARKS-OArr. ©0ep.

3
t
i

BORDEAUX ACC/FICRANCE (Civ) GMT+¥+20T) L-7-8-11, T-3
RADAR-See Comtrol freq wree) .
CONTROL@-366.4® 293.00 129.4 128.75@ 125.1 124.2 124.15 (V)

Limegss Booter-129.4

Nerth Sester-314.3 125.1
South Sester-124.2
Teuiouse East Soeter-124.15

MARINA BLUE-See Bordeoux TCC for mil operational thc arr.

wero®-125.3 ;

VOLMET-Berdosun Radie-126.4 GNH and trend.

REMARKS-Shv FL 235 lo cirspace freq will be used, however, for FL 200-210-220-230 CS is France
Con only. © Alo for UTA we bin FL 195-FL 235 with CS France Con. ®Mendatory IR thof
freq for mil opr tc within TCA for N dep. ©OMandatery IPR thof freq for mil apr tc within
TCA for S dop. @Ako o freq for Toulowss TCA and Terbes PAU TCA. D0630-1900.

BORDEQUX ATCCSRANCE (FAF)
MARINA BLUE RADAR-(See FRANCE ATCC FAF)

PO TR AL e
v 24

AERO/FAC DIR ; PAGE: 21 W78 SEP. 9 7140 1.2 REDUCTION ,’i
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22 AERODROME/FACILITY DIRECTORY
A o BORDEAUR/MERIGNAGIRANCE 44°S0N 00°43W (ACE)

GMT+X+20T) H-4F-TA, L-8K, T-3A
Qv ¥ 8OLY, 6, 7, 9, 10, N HI02D (ASP) (SN0, TI4S, ST7S, TTI08) (rao)
PUBLNC-LA+ITAZTS)
A-BLARG
3 | RWY 05 BARRIER samer  awy 23
- (36 OVRN) (272 OVRN)
| RWY 11 BARRIER — BARRIER  RWY 29
(312 OVRN) (3122 OVeN)
ACRODROME REMARKS-Ldg fees rr. Wx. DO/R. @Rwy 05-23 ced UFN. DOn pilets req
only. 2
COMMUINCATIONS

® MERIGNAC APP COM/RADAR-265.2 362.3X 12120 104 ()
MERIGNAC ARPT Tower-360.2 257.8 119.7 18.3 (D)®
MERIGNAC GND CON-290.4 257.8 1219
VOLMET-See BORDEAUX ACC/FIC; MADRID ACC; PARIS ACC/FIC, HF only.
RADIO AIDS TO MAVIGATION
VORTACW BOX 114.4 CHAN 91 (100/50) (150/50 to the W) 44°49'39"N 00°43'16"W At Fid.
NDB (10 NM-W) (A1) BD 350 44°5T'N 00°4Y At Fid.
NDB (30 NM-W) (A1) BOM 393 44°55'S5"N 00°33'53"W 232° 8.1 NM fo Fid.
NOB (HW) (A1) BE 318 44°52'N 00°24'W 266° 13.7 NM to Fid.
NDB (10 NM-W) (A1) NB 361 45°09'N 00°33'W 207° 20.4 NM to Fid.
ws-
. RADAROD-PAR 385.4@ 344.0Dd 335.5@ 236.1@ 123.3@ 181 (@D
SADIO/NAV REMARKS-OTo FL 200. ®O/R to ACC. ©ONot permanently monitored, wie on pilos
inifiative when LS ble or under tonal ci pro in kFrench longuage only. @

BORDEAUX/BOUGE, FRANCE 44°5'N 00°48'W GMT+K+20T)
FA/CIV 138 26 (ASP) (S1))
PUELO-(NC-C)
AZRODROME REMARKS-Opr 0700-1100Z, 1230-1600Z Mon—Fri, 0700-1100Z Sot. Reserved for ach
» with rés and cleared by Bordeoux Twr. DSR-30 to $S+30.

.re0)

BORDER RADAR, (BOULMER) ENGLAND (RAF) 52°24'N O1°37'W GMT(+10T) H-2-3-8
| na0an@-267.20 134850 1343 132990 €YD @ enas)
RANEMARKS-OMil foc-Joint ATC rodar unit. Provides Upper Airspoce CH Svc, Middle Airspece CH—
/Advisory Svc. ®intial cic freq. ©0800-20002. DAdvisory Swc 083017307 Men-Fri. ©
| Northern England Rador odv swe. DO/R 1o ATCC. :

BORDJ EL AMRI, (MASSICAULT) TUNISIA (Massicovl) 36°43'N 09°57'E GMT+¥+70T) L-14F
CIV 112 H35 (ASP) (AUW 6)

(oT™
4 ACRODROME REMARKS-Opr HX. Pilot trng.
. TOWER-123.0 0700-1500Z.
BORDJ OMAR DRISS, (FORT FLATTERS) ALGERIA H-8D-11D, L-19C
26°08'N 06°S0'E GMT (®AAw)

CIV 1207 59 (SAND)
AZRODAOME REMARKS- Opr HX. Ldg fees ror.
VORW 80D 114.3 (200/FL400) (90/FL50) 28°08'10"N 06°50°07"W At Fid. On test.

BORFINK HELIPAD, GERMANY 49°42'N 07°04'E (LAGIN078) GMT+1 1.8 NM $ of Erboskept
Radome

AF/GAF W54
HELIPORT REMARKS- OFFL BUS ONLY. Unettonded. Opr SR-35. Tic pat and ot ot piloks

discration. Hwy 50' NW. Tree line MO’ S8. &' M suchwre 50'S. Crash oqpt O/R. Fone
Birkenfold Mil 540, Civ 06782-3434.

BOULOGNE SUR MER, FRANCE 30°37'29"N 01'54'20"E M-20-0F, L-4M
VORW BNE 113.8 (70/FL 500) 242°14 NM 1o Le Tougquet/Paris Plage.

o BOURGES, FRANCE 47°04'N 02°22°E (AOE) GMT+X+20T) H-38-88, L-8a
: CIV 528 L4 HS6 (ASP) (S70, 83, STIO4, TT140) wne)
PUEL®- (NC-IAITA2)

ACACOROME REMARKS- Opr 0700-17002 Mon-Fri exc hol; OT O/R prior 1700Z. CSTMS O/R 24
he Mon-Fri, O/R prior 17002 lost work day for Sat, Sun ond hol. D0700-1700Z Mon-Sat, O/R
prior 17002 for Sun ond hol.

ARPT Tower- 118.3

' AERO/FAC DIR ; PAGE: 22 1978 SEP. 9 7:11:42 1.2 REDUCTION
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Figure A-10
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AERODROME/FACILITY DIRECTORY 28

BROYE LES PRESMES, PRANCE 47°20'N 05°3TE GMT+X+20T)

PAF 482 L4, 5, 9 VD7 (ASP) (399) H-2C-78, L-8-9H-BA
PURL-(NC-ATTA2) wrvw
& s-auAn
RWY 18 BARRIER sAAmER  BWY 3
(24¢' OVRN) (24¢' OVBIN)

AT R T

ASRODROME REMARAS-Emerg only, oiter ci with Dijen APP CON. Opr 0800-1130Z. 1230-13482
Men, Tue, Wed & Fri; 1100-15452 Th.
3 COMBUSHCA TIONS
3 ¢ OLION APP COND-IP5.3 342.3 WO.4 122.) ()
s BROYE ARPT Tower-263.7 257.8 122.00 1W.7 (X)
RADIO AIDS TO NAVIGATION
NDS (30 NM-W) (A)) BRP 427 47°20'06"N 05°3V'S0"E At Fid.
~ UNF/DF BROYE HOMER-I99.2 342.3 354.7 323.5 324.2 200.4 257.8 2266 (V)
. RADARG-Sroye GCA 399.2 340 2266 122.3
; RADIO/NAY REMARRS-OO0pr Dijon Longvic A/D v. Bnwy 1.

BRUCK, Austria H-3D, L-10F
VOR-DME BRK 111.2 Chon 49 (60/50) 48°00'02"N W°S4'01"E 298° 15.3 NM to Wien/Schwecher.
VOR MP 0800-1000Z et Thr, DME MP 0S00-1000Z Ird Thr.
NDS (40 NM-W) (AO/A2) BRK 408 48°03'48"N 16°43'04"E 296° 6.0 NM to Wien/Schwechat. WP
0800-0930Z 2nd Fri.

Yot AR ONRE:

A o BRUGGEN, GERMANY 51°12'N 06°08'E (AOE) GMT+1 H-3C-84, L-8A
RAF 241 WL, 6, 7, 9, 12 HB) (ASP) (S60, TI7S, STV73, TT208, TDTS30) (®DUn)
JABU-YA4) ¥CS) KCO) XEV) NES) NES) NEN) NEI2)
PUEL-(NC-AJ4, 0-156) LHOX LOX
s-aEam
| rwy 0 RaF Mk-124 BAK-130 BAK-13D RAF MK-12A RWY 27
(WD)  (1450) (1400) (To)
ACRODROME REMARKS-PPR. Opr 0700-1600Z Mon-Fri. Glider flying Sel & hol. QPFE Al
moter Settings will provided-Ses Pro section. When freszing cond are fcst both berriersmey be
in roised posn ovtide A/D times. Taxi ciic criteria reduced in dispersal aress. Owly apecified
acht or acht under close marshaller ol permitted access. DApch end cable down, own cable up.
: COMMUINCATIONS
¥ CLUTCH RADAR-308.6 362.3X 130.8X 19.7
£ APP CON-262.3x 354.2 244.9 119.7x 130.8x 122.1x ()
: TOWER-204.8 257.8x 122.1x 130.8x 19.7x
VOLMET-Wx rpt ovbl of H+35 fr West Drayten, UK. on 11200 and 4722 kMz.
RADIO AIBS TO NAVIGATION
TACAN 8GG Chen 126 (40/25) SI°IV'SP”N 04°08'04"E Ar. Fid. MP dly 0300-0600Z, whiy 0630—
0830 Mon, mhly 0630-1130Z lst Mon.
NOO® (40 NM-W) (AO/A2) G 329 SII1'49"N 06°07'36"E At Fid.
UNF/OP@©-362.3x 354.4 354.2 (Un)
US—Lear s offet 3° N rwy carline. No BC. MP dly 0300-0600Z, 2 wily 0700-11002 Wed.
o RADAR-ASRO: Coll Rodar-344.0x 263.2x 19.7x 122.1x (£) PARD; Coll Telkdown 385.4x 371.5x
371.0x 130.5x 123.3x (€)
RADIO/NAY REMARRS-CTLZ o by Wilderrath ZONE CON. Obtein cinc on 354.4 prier to enter—
ing unless under ol of CLUTCH RADAR. ©MP dly 0600-07002, mibly 0700-0900Z Vst Fri. ®
MP dly 0600-0700Z, whiy 0700-0900Z Mon, mihly 0700-1100Z ot Mon. ©OSvc provided by Wil
doroth Roder. MP dly 0300-0530Z, whly 0700-0930Z Sun, mehly 0700-1300Z et Sun. DmP iy
0430-06007, whiy 1300-100Z Fri, mehly 1300-1700Z 4oh Fri.

VORW BUN 110.6 (40/25) 51°04'22"N 04°46'30"E 232° 14.9 NM to Brumeh Nedl.
NDS (30 NM-W) (A2) BUN 254 51°04'37"N 04°46'46"E 232° 15.1 NM 1o Brvssels Netl.

BRUNKENDOR, GERMANY H-8D, L-8C
VORTACW BKD 117.7 Chen 124 (100/FL 250) $3°02°09"N 11°32'S1"E
VOR unwse 235°-208° ol oh
VOR vevel 301°-31° biw 3300"
TACAN unwee 283° byd 25 NM
: TACAN el 30131 bhw 3500
_‘ NDB (35 NM-W) (A2) BKD 378 53°04'06"N N°24'N"E
BRUNO, seioum H-OF, L-BA, T-1A
§
#

e b AR

AERO/FAC DIR ; PAGE: 25 1978 SEP. 9 7:1:52 1.2 REDUCTION
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Figure A-1l1
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30 AERODROME/FACILITY DIRECTORY

A o CELLE, GERMANY 52°3¢'N 10°02°E (AOE) GMT+1 H-3C-8D, L-8C, T-2€
GAR 129 B4, 7 HEO (ASP (ocL)
JABU-2(G-40)  PUEL-{NC-A+LJ4, 0-133)
AZRODROME REMARKS-Opr 0700-W00Z Mon-Fri, OT PPR, cd hel. Practice apch biw 1500' MSL
proh 1200-1330Z and 2200-0400Z Mon-Fri. Wa.
COMMUNICATIONS
HANNOVER RADAR-Age Con-370.9 362.3@ 19.70 118.05 (E) H24
Dep Con-118.15 (K) H24
TOWER-262.8x 2637 257.8 139.95x 123.1x 122.x 40.0 (K)
RADIO AIDS TO NAVIGATION
NOB (25 NM-W) (AO/A2) CL 311 52°36'07"N 10°07'05"E 263° 3.0 NM o Fid.
UHF/OF HOMER-317.5 366.5x 257.8x (V)
US-No 8C.
RADAR-SEE TERMINAL FLIP FOR RADAR MINIMA.
RADIO/MAV REMARKS-OGrd freq.

CENTOCELLE HELIPORT, ITALY See ROMA/CIAMPINOG

o CERVIA, (SAN GIORGI DI CESENA) ITALY 44°14'N 12°I°E GMT+X+20T)

AP 16 B4 NP2 (ASP) (SWL 30) H-4H-TD-8E, L-12E
FUELO-LJ4, 0-117-128-133-148 wwe)
A-GEAR

RWY 12 SAFE-SAR/BAK-12
SAFE-BAR/BAK-12  RWY 30
(v84)

(984')
AZRODAOME REMARKS-CAUTION-WIP rwy and twy. Opr SR-30 to S$+30. ORefui avil
Sat-Sun # PN rev by 12002 Sof.
COMMUNICATIONS
ROMAGNA APP CON-227.9 123.5 122.1 118.15
TOWER-209.4 257.8 243.4x 227.9 122.1 (R)
RADIO AIDS TO HAVIGATION
TACAN CEV Chan 102 (40/25) 44°1222'N 12°2Y25"E 296° 1.6 NM ro Dh. 136° 15.0 NM o Rimmini.
MP 0700-0800Z 'st Sot, 1300-1400Z 3rd Set.
NOA® (50 NM-W) (A1) CEV 387 44°W'03"N 12°W0'SS"E 116" 5.2 NM to Fid.
UNE/DF NORER-209.4 257.8 243.4% 279 (V)
® RADAR-Coll GCA 385.4 346.9 243.4x 1233 1221 ()
RADIO/NAYV REMARKS-DA/D times.

CHAH BAHAR, RAN 25°17'N 60°38'E GMT+3:30(+4,300T)

MR 20 57 (SAND) (OIZC)
CHAH BAHAR AB, RAN 25°26'N 60°23't GMT+3.30(+4:300TH-13D, L-18H
HAF 30 H128 (ASP)

ACRODROME REMARNS-Extv const of foc in progrem.
ACHATEAUDUN, FRANCE 48°04'N 01°23'E GMT+X+20T) H-3B-TA, L-TC
FAF 440 8D L4 H7ID (CON) (S22, T30, TT52) wree)
PUEL®(NC-ATTA2) OX
AZRODROME REMARKS-Opr 0700-16301 Men-tri. DO/R 30 min prier 38. D824’ ol My
Rwy 10-28 nge enly. DOS30-1030Z, 1200-WIOL Men-Thr, Fri. Refvi net asswred Set, Sun &
hol.
COMMIINIC A T SO
APP CON-362.3 2251 142.) 0.4 122.) (V)
ARPT Tower257.8 376.4 109 122 (U, Va)
RADIO AIDS TO NAVIGATION
NDS (50 NM-W) (A1) CON 360 48°03'47"N OI°2V4P"E At M.
UNF/DF HOMER-342.3 298.1 (V)
o RADAR-ASR/PAR-385.4 344.0 206.0 285.5 138.4 123.3x (V)

ACHATEAUROUX/DEOLS, FRANCE 44°S2N O1'44'E GMT+X+20T) H-3B-TB, L-8G
Civ 528 t®D¢, 7, 9, MBI (CON) ($154, TI7¢, STI7S, TT325) wrex)

PURLONC-LTA2)

AZRCDROME AEMARKSSPR 24 . Opr 0700-1700Z Meon-Fri OT O/R prior 1300Z, Sot, Sun &

hol O/R pricr 13002 lost work doy. ©O/R prier 17002. DO/R 30 min 0700-1700Z Mon-Fri.

COMBUNICATIONS

ARPY Tower-230.1 120.2 129.9x
RADIO AIDS TO NAVIQATION

VIHF/OF MOMER-120.2 129.9x
@ KS-00G 218" LCZR CX 110.3/333 Okide Slepe 3°. 1OM CTX 444.

CHATILLON/SUR MARNE, Mmanct H-2C-87, L-9K-TD
VORW-OME CLL 117.2 Chan 119 49°00°24"N 03°34'43"E 043° 21.5 NM to Reims/Champeagne.
VORW-DME CTL 117.4 Chen 123 (100/350) (70/50 1o the N, NE) 49°08'W"N 03°34'41"E 088° 219

NM to Reimn/Champagne. O/S UPN.
NOS (60 Nm-W) (A1) CTL 399 49°08'"N 03°34'44"E 065° 21.0 NM to Reime/Champagne.

AERO/FAC DIR ; PAGE: 30 1978 AUG. 21 16:40:37 1.2 REDUCTION
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AERODROME/FACILITY DIRECTORY 55

RHINE, SWITZERAND - 47°33'55"N 08°20'W"E H-8H-TC, L-OF-08
NDB (25 NM-W) (AO/A2) RWI 332 157° 5.8 NM to Zurich.

RODEZ/MARCILLAC, PRANCE 44°24'N 02°20'E GMT+ X +20T) H-40-T8, L-8G-1C
CIV W0s 12, 4 H62D (ASP) (300) rem)

FUELANC-CIATTAZ)

AZRODROME REMARKS-Opr 0300-1100Z, 1300-2100Z Mon-Fri; 0300-11002, 130010002 Set;
0P00-1100Z, 1400-2100Z Sun. OF 48 v PPR. CSTMS SR-30 to $8+30, 12 v PN; $5+30 to
SR-30, 24 e PN. ©6070' avbl ldg Rwy .

COMMUNICATIONS

BORDEAUX CONTROL-125.1

TOULOURE 1NFO-119.7

RODEZ OPS-119.1 A/D times

RADIO AIDS TO NAVIGATION
NDS (10 NM-W) (A1) RZ 387 44°26'N 02°26'E 130° 2.4 NM to Fid.
© US-BRG 313° LCIR RZ 110.1/334.4 Glide Siopt 3.2°. 0300-1100Z 1300-2100Z Men-Fri, 0S00-1100Z,
1300-S5+30 Sot; 0800-1100Z, 1300-S$+30 ond O/R | hr prior clesing Sun.

ST. BRIEUC, MRANCE 48°3V'N 02°48'W (ACE) GMT+X+20T) H-38, L-TB
CIV 420 L4 HesD (ASP) (S39) ram

PFUELO(NC-CIA))

AZRODROME REMARKS-CAUTION-UFN WIP. Trench on W side and edge rwy 10-28. Men ond
mochinery present. Opr 0430-10002, 2000-2200Z Mon-Fri, 0700-1000Z Sef, 0700-1100L,
1300-1000Z Sun ond hol, OT O/R before 1300Z. Ldg fess rar. DeP38’ avbl ldg day, 4298
avbl ldg ngt for Rwy 10. 401 ovbl Idg Rwy 28. @O700-1100Z, 123018002, shed ech O/R
prior 60O0Z.

ARPY Tower-19.4 19.7x

NDS (35 NM-W) (A1) SB 354 48°32'37"N 02°49'06"W 171° 1.7 NM o Fid.

VHF/OF MOMER-19.7 119.4

A o ST. TRUIDEN, SELGIUM 50°48'N 05°12E GMT+¥+20T) H-IC-8F, L-BA

BAF 246 L4, 6, 7 HIBD (ASP) (C-130) (zssT)
JABUD-AJ) (G-10)  PUELNC-Cl4, 0-133-148) PRESAR HPOX
A-GEAR
RWY 06 SAFE-BAR  BAK-9(8) SAFE-8AR RWY 24
(020)  (w99) (728"

ACRODROME REMARRS-Opr 0700-1900Z Mon-Fri, cied Sat, Sun, hol. Glider flying 0800Z-SS S,
Sun, hol. Wu. ©8677' ovbl idg Rwy 06, 8821 avhl ldg Rwy 24. ONr avbl unk.
COMRSUNICA TIONS
BELGA RADAR-276.9
BEVINGEN APP CON-240.2 362.3 243.4 122.3 (B)
BEVINGEN TOWER-226.2 257.8 243.4 122.) ()
RADIO AIDS TO NAVIGATION
TACAN BVG Chan 33 (40/25) 50°47'33"N O3°\W4I"E At Pid.
NDB (W) (A1) ST 510 50°46'SI"N 0S°1V16"E 068° 1.4 Nem to Fid.
UHF/VHE/DF MOMER-362.3 254.00 243.4x 122.5 (U, V)
» RADAR-Coll BEVINGEN GCA: 385.4 344.0 2810 243.4 227.5® W2.92 W0.22 123.3 (D)
RADIO/MAY REMARKS-Oapch. BGCA telkdown.

BALON, (SALON DE PROVENCE) FRANCE 43°34'N 05°07°F GMT+)(+20T)

FAF 194 L4, 9 HOS (CON) (508) H-4G-78, L-19D, T-3D
PUEBL-NC-AIDA+1DTA20TI®) OX wrmy)
A-agaR

RWY 16 BARRIER SaRmiER RWY 34
(ovaN) (ovan)

AZRODROME REMARKS-CAUTION-E part of afid reserved for copter tic, glider it and pilot trng.
Opr 0630-17002 Mon-Fri exc hol. A/D ressrved for mil rdo eqpt octt. A/D reserved for trng
of French oir combat paivol activity 0630-0745Z, 1100-1130Z, oil other te proh. (D0S30-17002
mon—Fri, OT enp 3 or 5 v delay or O/R 24 Iv in advence. DO/R 48 Iv.

COMMUNICATIONS

® APP CON-375.6 362.3 360.2 344.0 140.4 138.7 1221 19.7® EV)
ARPT Tower-195.1 257.8 138.5 122.1 19.7@ (V)

RADIO AIDS TO NAVIGATION

NDB (80 Nm-W) (A1) SAL 334 43°36'38"N 03°04'09"E At Fid.

UNF®/Vir© /0F HOMERDE-375.6 130.7 (8)

o RADAR®-ADRODRodor: 206.6 280.4 1409 19.7® 122.1 PAR® GCA: 286.6 200.4 W09

RADIO/NAY REMARRS-Orrin Civ. ®AN AP CON freq oo avbl. ©121.5 O/8 UPN. @cx
APP CON. ©A/D timn. OMP Sor and 1t Mon fo month. @Civ, wable 10 30,000'.

AERO/FAC DIR ; PAGE: 55 1978 AUG. 21 17:19:54 1.2 REDUCTION
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Figure A-13
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SRRSO
i

Hml[“I;”*iim;;ll"[;
29273885P2cTeseeRACe rafon®
I ;

Greocs end Crote.
Guines. Lata
Spacial Ue Arpom eroms in I are caigned designaters (ideatifion) which inchuds ICAO Location idontiltry, eirpese profia end cbwpese
s

, taonple  EDDI-ED (10D Locwsion idontifiors) D (Airpace profis) 34 (Alrpese Number).
Whare © country hes not emigred o complote sinpece dusigroter the Ining chemenh hove cdded by DMAAC ensivesd in perenthons. -

S—

-yl (EDIOV
The pertian of o dospreter endemd o paremthom wil net be vmd i vewcs commusucotions
1 Yo vees
: srvEcTive DAV HOURS CONTROLLNG
NUMBER  ARCA NAMK ALTITUSE OF WEER OF DAY WEATMER  AUTHORITY
A AFQHANIBYT AN
o Aren Pansing AP/3A b ihormation on Abghanivien.
ALOERIA
04032 Ao To 4000 By MOTAM By NOTAM VMC.WC Mo A/O
Poing
Sectr brp 390°/088° rodhm 110 MM cestered on 33°S4N OUWW.
DADS Lo Mawe By NOTAM o oTAn O NOTAM  VMCMC  Ne A/C
Poing Seo & lond
Sogoning ot 30°38N O'OAW te 19"ETN OFOHW e WUTN OUOVW o I'ITN OOVW to point of begning.
i | FRANCE
WPAR Ll Brovennss To 3300 AL Cam Comt VACWMC Mo A/
3 Teut Contr
' Cirds radin 0.5 WA cantorod on 40°44W O'IVE._ (23 MAY 74)
2 won Hourttn. Te 000 By NOTAM By NOTAM VMCNE e Ay
Piring
: Sectwr brp 350°/990° rodm 17 1A cemiwed en 45N OUWW. (1 AUO 77)
3 won Mo Ten 98 o ® e | e A/C
Jot Acwiny
Saginningst 4°T'N OPEFW to 4°T'N OPOF'W o 45°W'N OTOI'W 1 471N OTOT'W 1o 45°IT'N OFIUW 1o paim of
1 beginaing. (8 WP 77)
. DO70- 73082 (D 0800-7W0) Mon- i, G700-1000E (DY 0000-THOR) et ou ek
Az Ve ® Cam Com VMCMC e A/O
i Vo Comter
Chrels raie 0.9 WM contred on 43N OMT.
¢ O AGL for comvomtonsl end 3000 AGK bor_ areroh.
INTRO-SPEC A/S-L; PAGE: 2 SEP. 13 1:04:17 HALF SCALE
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Figure A-14
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: wcpummuwutummch development, test and

selected acquisition pro gppowt of Command, Control
Communications and In«tzcugence (C°T) activities. Technical
. and engineering support within areas of technical competence

.umow.de.dtoesvm 0 u(ma)mamesv
elements. The principal a&‘ﬁa mission aneas are
communications, mc.mmgmm guidance and control, sur-
veillance of ground and aerospace objects, imugmz data
collection and handling, information dystem technology,

: wmphme propagation, solid state sciences, umu
physics and electronic reliability, maintainability

compatibility,
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