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THE PRODUCTION OF THE AGARD NULTILINGUAL AERONAUTICAL DICTIONARY

1. INTRODUCTION

In 1973, the National Aeronautics and Space Administration was asked by the Advisory

Group for Aerospace Research and Development, Technical Information Panel (AGARD/TIP) to

assist in preparing an updated version of the Aeronautical Multilingual Dictionary, published

by AGARD's Documentation Committee in 1960 and supplemented in 1963. In October 1973, under

auspices of AGARD/TIP, the Working Group for the Multilingual Aeronautical Dictionary held its

first meeting and began the deliberations that led seven years later to distribution of

Printed dictionary copies to AGARD National Delegates, to Panel Representatives, and to two

points for public sale. In North America, sale is by the National Technical Information

Service, Springfield, Virginia, USA, and in other parts of the world by AGARD/NATO, Neuilly

sur Seine, France.

The principal goal of the work was stated in a preface to the dictionary by the Chairman

of AGARD, Dr. Alan M. Lovelace:

Since 1963, substantial technological advances have taken place, and many

new terms have been introduced into the language of aeronautical research,

development, and engineering. At the same time, many terms previously in

current use are obsolescent. For these reasons, the original AGARD

Multilingual Aeronautical Dictionary has been completely revised and

updated. In his foreword to the first AGARD Multilingual Aeronautical

Dictionary, the late Dr. Theodore von Karman, world-renowned scientist and

founder of AGARD, said, "I believe that one of the fundamental conditions

for the exchange of scientific information is the exact definition of

scientific and technical concepts and a knowledge of the corresponding

terminology in various languages." It is AGARD'S hope that this revised

dictionary will help fulfil this objective and will prove a valuable tool

for scientists, engineers, and translators in the field of aeronautics.

A second major goal was to produce the dictionary by computer techniques and automatic

photocomposition insofar as possible. Computer assistance in the publication process of the

dictionary was to he employed to minimize the cost and facilitate a recurring process of



maintaining currency with the leadi,o- edge of technology. Dictionaries have been developed

with the use of computers before, however, one dealing with a multiplicity of languages has

not been accomplished in a fully automated manner before.

In realizing these goals the Working Group relied on AGARD Panel members for the primary

input in updating terms and definitions, while two Technical Information Panel Executives

during the six-year period, A. J. R. Whitehead and Trevor Sharp, provided the coordination and

funding activities necessary to support the various contractors involved. Further planning

and coordination was provided by two chairmen of the Working Group, Colin Schuler at the

outset, and Joseph Coyne later when it became known as the Sub-Committee on the Multilingual

Aeronautical Dictionary. The efforts of the contractors will be described in detail later in

this report, but considerable attention to the data processing and photocomposition aspects of

the work was required by two successive directors of NASA's scientific and technical

i .formation program during this period, Harold E. Pryor and George P. Chandler, Jr.

Th-e exposure described nerein of both AGARD and NASA to the development of MAD and the

experietcoe gained in its actual production should provide a sound basis for the production of

the next edition. This version is expected to contain more terms and will be published within

a time cycle considerably shorter than the 1980 edition. Providing at the outset for support

by a single organization having knowledge in three key areas--lexicography, language

translations, and technical editi,t4,--should produce a synergistic effect when combined with

the computerizel irocess now developed and described in the following pages.

2. OBJECTIVES AND CONTENT OF THE DICTIONARY

2.1 BACKGROUND

In March 1953 AGARD commissioned its Documentation Committee to initiate the development

of a multilingual technical aeronautical dictionary. The Multilingual Aeronautical Dictionary

was published in 1960, and a Sul!perment followed in 1963. In keeping with its mission for

the advancement of aerospace science and technology and the exchange of information in these

fields among NATO members, the Technical Information Panel of the Working Group on the

Multilingual Aeronautical Dictionary (MAC) was formed to revise the dictionary to include new

terms and to delete terms that had become obsolete.

In a cooperative spirit, a joint effort was ins-ituted in 1g74 between the Working Group

on the Multilinlual Aeronautical DlctlonarX and the U.i. National Aeronautics and Space

Administration, Scientific and Technical Information Office. While AGARD was to remain



responsible for the substance and content, NASA was to supply state-of-the-art technology for

the preparation of the preliminary versions and the final camera-ready copy. At the outset,

it was agreed that the AGARD MAD was to be considered a recurring publication; computer

technology would be used for data maintenance and update, and computer-assisted

photocomposition for cost containment of subsequent editions of the dictionary.

2.2 PRODUCTION TECHNIQUE

Computer technology served three purposes in the composition of the MAD: (1) It allowed

for the implementation of a coordinated management plan to facilitate the selection of terms

and definitions and the control of translations. (2) Given sensitive, far-sighted

programming, it allowed the dictionary's editorial staff to easily update, add, or delete

text up to the last possible moment. (3) It allowed formatting and photocomposition to be

acccomplished within the time constraints imposed. In addition, a major advantage of the use

of computer technology is the fact that a very large data base now exists in machine-readable

form on which to base subsequent publications and on which other information science

activities can be founded.

2.3 OBJECTIVE OF THE DICTIONARY

The general objectives s.et for the MAD were:

o Use of Automatic Data Processing Techniques

The development of a computer system to support all the processing required in

the production of the dictionary was to be accomplished using as much

off-the-shelf software and hardware as available to minimize costs. NASA's

Scientific and Information Facility (STIF) supplied the hardware and software.

The IBM 360/65 Operating System with appropriate peripheral equipment was used.

The system included an on-line data entry capability with complete text editing

facilities. A software system that included computer photocomposition for a

phototypesetter at NASA STIF was employed as the nucleus of the special

software needed to support the dictionary.

o Size

It was recognized at the outset that the MAD could not contain all the terms

required to meet the satisfaction of all interested parties. The initial goal

was 7500 items or entries for which English definitions would be supplied.

,Subsequent editions would contain corrections of any deficiencies in addition

to new items.



o Scope

The MAD is divided into three major sections: (I) English language terms and

definitions with translations in German, Spanish, French, Greek, Italian,

Dutch, Portuguese, Russian, and Turkish; (2) indexes in all the non-English

languages; and (3) a list of acronyms and abbreviations.

o Coverage

Twenty-three categories of terms were included in the initial term selection.

The sources are shown in Figure 2-1. Particpating NATO countries supplied the

translations of the terms in their respective languages; Russian translations

were done at NASA STIF by a professional technical translator. A synergistic

effect was obtained through the use of multilingual editors and

lexicographers.

2.4 CHRONOLOGY

The AGARD MAD effort began in the spring of 1974 and concluded in the fall of 1980.

Activities during this period included standard publications procedures a well as the liaison

activities necessary to deal with a committee distributed throughout the world. It was

necessary to obtain agreement with respect to format and layout, scope and coverage, and

content and substance. The methodology for interaction by the contributors had a significant

impact on the amount of time required to attain the goals. The following is a synopsis of

events that led to the production of the AGARD MAD:

Spring 1974 Systems analysis and functional design

Summer 1974 Test data tape received from Europe

Fall 1974 Software development and interfaces for
first draft completed; production data
tape received from Europe

Winter 1974 First draft AGARD MAD dispatched to
required nations

Fall 1975 Selection of format and style by MAD
Working Group; software development
and interfaces for second draft
completed

Winter 1975 Last corrections received for terms and
definitions addendum data tape received

* from Europe

Spring 1976 Second draft AGARD MAD dispatched to
required nations; magnetic tape of second
draft AGARD MAD sent to Germany

Fall 1976 Production processing documentation
guidelines published
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Code Source

001 BSI 185 British Standard Glossary of Aeronautical and
Astronautical Terms 1969-1973

002 BS7 4236 British Standard Glossary of Terms relating to
Air Cushion Vehicles

003 BSI 661 British Standard Glossary of Terms relating to
Acoustics

005 BSI 185 1964 (for Navigation terms)
1960 and its

010 AGARP Aeronautical Nuitilingual Dictionazy First Supplement 1965.

011 Meteorological Office (U.K.)

015 AGARDograph No. 153. Glossary of Aerospace Medical Terms. 1971

020 AGARD Consultant (Ifelzig) (Parachutes)

030 European Organisation for Quality Control (vOQC)
Glossary of terms used in Quality Control, 1972

035 Mathematical Dictionary, James & James

040 NASA CR 2376 Handbook of noise ratings. April, 1974

045 Chambers Technical Dictionary

050 NATO 8lossary (AAP-6K)

051 Joint Services Glossary (UK) JSP 110 (1973)

052 Air Standards Co-ordinating Committee.

500 NASA Aeronautical Dictionary

501 AAP-6(I)

502 AGARD Panel Executives

505 AGARD Panel

504 U.S. Military

505 I.C.A.O.

500 Nil-2td

507 British Standard.

Figure 2-I - List of 5ources and Codes
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Summer 1977 Software development and interfaces for

page proofs completed

Fall 1977 Last translations received

Winter 1977 Page proofs of definitions and

translations dispatched to nations

Spring 1978 Last corrections received from nations for

translations; analysis and resolution of

anomolies and substantive errors started

Spring 1980 Final corrections for all aspects of AGARD

MAD received

Summer 1980 Final Photocomposed camera-ready pages of AGARD MAD

produced

Fall 1980 Printing and distribution of AGARD MAD

2.5 METHOD

The approach to the production of the AGARD MAD took into acccount the fact that the

people involved were located all over the world. The active members of the Working Group

(later the Sub-Committee) met many times in the United States and in Europe during the

development of the book and were instrumental in its design and makeup. They reported

regularly to the Technical Information Panel, which is composed of representatives from all

the nations of NATO, and they established a liaison with technical representatives in the

appropriate countries for concurrence in term selection an subsequent translation into French,

Dutch, German, Greek, Italian, Portuguese, Turkish, and Spanish. The delegates from NATO

countries relied on their national experts for consultation and translations.

At the outset of the project, a comprehensive study and functional design for

computerized production was accomplished by the staff of NASA STIF. The study covered

alternatives and tradeoffs and their costs with respect to the various facets of the MAL. The

character set for the dictionary was defined, and the data entry requirements were analyzed.

The character set contained all English alphabetic characters, accents, numerics, and

punctuation, as well as the complete Greek and Cyrillic alphabets. Data entry was to he

accomplished in two phases: The first set of data contained the English language terms and

their definitions, categories, and subcategories; the second phase was the keyboarding of the

non-Enqlish lanauaae translations includinq accents, Greek characters, and Cyrillic

characters. Both uppercase and lowercase alphabet characters were accommodated. An analysis

f proof and review requirements, alternative fonts, photocomposition resources available,

hard copy preparation and distribution to reviewers, and mock-up page layouts were included in

the init tal study.



Using this analysis, the Working Group made major decisions that resulted in the

following procedures:

0 Alpha-Numeric, Ltd., Great Britain, was selected to keyboad the

initial set of English language terms and their definitions,

categories, and subcategories and to prepare a computer magnetic tape

of the data.

o Software was developed at NASA STIF to convert the Alpha-Numeric data

into a convenient format for subsequent processing, for example,

generation of proof copy from a line printer, text entry and editing,

and photocomposition. Figure 2-2 shows a sample of the first proof.

" Full documentation and instructions were developed by NASA STIF

personnel and distributed to all parties concerned.

o Additional hardware and software were installed at NASA STIF to support

the production of the AGi.RD MAD. This consisted of special sort routines,

proof printout packages, character translations, page style and layout

formats for photocomposition, and new fonts for the existing

photocomposition device. The NASA Online and Input Photocomposition

System (NOIPS), based on an IBM package called the Administrative and

Terminal Sytem (ATS) , was used for text editing. ATS supplies full text

updating capability throuqh ISM Selectri typewriter style terminals.

o After an appropriate complement of terms was processed, proofs were

distributed to members for select ion of terms and inclusion of new terms.

Fiqure 2-3 shrows a sample of the proofs used by the translatnrs.

NASA STIF pers nnel krvyo- in the remainder of the terr' an,. prepare, new

proo fs for translators. A data base on maanetir, tar0 was transeitt-l to,

the German momhers, whose compkoter used an existino cviar Fnlish

t hesaurus.

NASA STIF persr nnel pr,,t rod sample paqes and -orrespondiinu -ost data so

that the Working Grou , -nuld select the final layuit and style of the

ACARD MAD.



advection The -roc,-5 of transfer by -iar)ntal motn
15101 in the atmosphere, e.g., the trtnsfer of

heat fro loe to high latitudes.
*-**' MAD14$3 LINE I = 16 .nan.

advisory area A designated area where an air-triffic
1302 advisorj senLico is avilable.

*--t MADIl37 LII!F I = 1 ..*.

advisory route A route along which an air-traffic advisory
1302 service is available.

1*1** MAD1437 LINE I = 7 ...

aerial recovery canopy A parachute canopy which is designed to
1201 provide the nececsary structural andor descent

characteristics required for air snatch and
subsequent payload retrieval operation.

.... * AA0r 1346 LINlE # = 13 t. ..

aeria. target A target designed to be towed or flown in
0501 the air, and used in air-to-air and

surface-to-air gunnery training.
-**- AD001 LINE = 12 ....

aero-engine An engine used to provide the main propulsive
0802 or lifting power for an aircraft.

-tt** MAD1584 LINE S = 19

aeto-isoclinic ving A wing designed to maintain the same angle of
0502 incidence when delofored under anrodynaoic

loads.
*--*- MAD1265 LINE I = 13 .*'

aero-otitis media An acute inflamatory condition of the
1702 niddle-ear initiated by a pressare inbalance

across an intact tympanic cenbrine. Generally
ased as synonymous with otitic barotrauma.
Also sometimes spelt aerotitis nedia.

ate.. 11D1831 LIN, * = 1 *t*

aeroarthrosis The formation of a perceptible bat painless
1702 accumulation of gas within a )oint space as

a result of reduction of atmospheric
pressure.

t**-* T AD1829 LI1NE 0 17 ...

aerobatics Manoeuvres intentionally perforand with
0202 aircraft, other than those regured for

noroal flight.
-- w nIADI136 LINE I = 6 wwne*

aerohioloqy The study of th distribution of living
17c) orqxJ,;s fiily so;jpo- A en the atnosphere.

;,h tio 0 '£ a = 26 ....

Figure 2-2 -- First Proof Listing Page
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15601l See oustalleviation F'actor.
allev iation
factor
03 St 1 176006

"al"2 A1 Itrct~ralI deolals nil iita" i to in:
hucklinq stahility unr load, Irresriectve of whethor

0301 11115021 the deformation Is elastic or oermanent or
whether it leads at once to collanse or not.

I'ilica termInal hucklIn" r foht.ino 'rm als
cee, hucklinq and stedy in crese in the deormatlono

1307 114526 structure unler a constant load.

100011 1, sneciied load that a structurml memi-er or
design load part should withsnd without fiio

0301 1020001

1005A load imposedt by dvnaslic act ion due to the
dynaiic load acceleration of an aircraft, as j-,ocaed by

aM301 1024007 qus ts, by manoeuvrinq, by landino, bv 'iring
aircraft amnnaent, etc.

10006 11 line orai Ifli a structure or meber , such
elastic axis asawn , out which torsionalI dolect Ion

0301 1028001 occurs when a torque is apolied.

1110,07 4 an within a section of a ~structure or
elastic centre mmber such an aeroil secin at which

0301 1028007 the apolication of a s "all loa wil cause
transverse deflection bu t not torsional de-

letion, oence a nit i n a sec tion about
which torsi onal de flection occur'.

1000 Th fatorby which alimit 18 is molt ol
flctor of safety to oroduen t- Toad to be 'Ine in the csinn

0101 illiOl of in aircra.t or mart ol an aircraft. Ti is
introduce d to orevide s narnin o' trcnnth
aqainat loads oeter th ,n te liit lo ads,
and anainst ujpeertantsin ma I te rials, cn
struction, load estima tion and stress analysis

100'79 Theratio of tho ,lnhf hor .n-etoits masi-
fieesratio mm transvredi.n. no,.oeiset

0)301 1146022 some equivalent dimension.

10110 See shear Onetre.
Flexural centre
0 301 1176021

100",A . laa in which, For a -IrtiealAr alrera
t

flighit envelope tv, th~iasnecified desinn no rmal accelnra_
ndl 1107001 tions (as multioles nf a) form the ordinates

and the Co rresnondlina o-ivalent airqneeds tha
abs cisaae. The boundar- of the di-a-' lorm,
a closed 'in ure which lefines -he desion

Iilts 'or the aircra't concernecd For the
soecific fit h t altitud cI nvol ved.

10412 'he entire load ! utained l nsrcr,"t a t
full lod rean or i odto 'iaclrtd'ih

0)301 1043072 the amount of this loid, oaJilent to the
weiaht of then air-rlf".

Figure 2-3 - IPage tUsed for Tranhialior)
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o NASA STIF personnel developed the technique to keyboard non-English

language translations with provisions for accents, Greek characters, and

Cyrillic characters. Accents were accommodated with a special overstrike

keying technique; Greek and Russian material was input with a special

Selectric font ball by individuals trained in the languages. figuxe 2-4

shows a page from a representative translation manuscript.

o NASA STZF personnel prepared page proofs of the terms, definitions, and

translation sections for review.

0 NASA STIF personnel keyed and prepared an abbreviations and acronyms

section from sources submitted by the Working Group.

o After comprehensive editorial and in-depth review, NASA STIF personnel

prepared camera-ready copy.

A comprehensive Workflow PERT Chart, shown in Figure 2-5, was prepared as part of the

requisite do-umentation of the AGARD MAD effort.

2.6 SECTIONS OF THE DICTIONARY

2.6.1 Definitions and Translations

The first part of the dictionary is an alphabetical list of English terms, their

definitions in English, and translations into the nine other languages. The sort sequence of

the items is in the standard library mode. The following fields are displayed:

o Item number (in a one-up sequence starting with 10001)

o English term
o English definition (including multiple definitions, synonyms, and homonyms)
o Translations (and their identification codes) in the following order:

DE German

ES Spanish

FR French

HE Greek (in Greek font

IT Italian

NE Dutch

P0 Portuguese

RU Russian (in Cyrillic font)

TI Turkish



ENGLISH FRENCH

Acceleration error Erreur de fau nord

Accelerations (aerospace / •
medicine) Acceleration

Accelerator pump Pompe de eprise

Accelerometer Acceleromet/e

Acceptance Inspection Inspection acceptation

Acceptance number nombre acceptation

acceptance sampling d'lehantillons acceptation

acceptance sampling plan d'enchantillons plan acceptation

acceptance trials dlessal acceptation

accessory gearbox accessolre carter engrenages

accordion folding pliante accordion

accuracy exactitude

accuracy in the mean d'moyen exactitude

acoustic fatigue fatigue acoustique

acoustic fatigue test l'essai fatigue acoustique

acoustic liner ligner acoustique

acoustic spectrum spectre acoustique

acquisition acquisition

action limits limite action

active guidance guidage 1lactive

active redundancy redondance ]'active

Figure 2-4 - Translation Manuscript Page As Received
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2.6.2 Front Matter

The front matter contains the following elements (all but the instructions are in English

and French):

o Preliminary title pages

o Table of Contents

o Preface

o Introduction

o Acknowledgements

o Instructions in English

o Instructions in French

o Instructions in Dutch

o Instructions in German

o Instructions in Greek

o Instructions in Italian

o Instructions in Portuguese

o Instructions in Turkish

o Instructions in Spanish

o Instructions in Russian

The preface contains a statement by the chairman of AGARD, Dr. Alan M. Lovelace, Deputy

Administrator, U.S. National Aeronatics and Space Administration, on the purpo,e ar'l

objectives of the dictionary as a tool for scientists, engineers, and translators in the field

of aeronautics. The introduction contains a statement of standards and introductory comments

relating to the charactristics and idiosyncrasies of the dictionary. 
The acknowledgements

contain a recognition of authorities and an expression of appreciation to cognizant personnel

and agencies involved in the preparation of the dictionary. The instructions contain a brief

description of the dictionary and a set of simple directions for its use.

2.6.3 Index Terms

The index is divided into nine subsections containing alphabetical lists of terms in

languages other than English. Each term is accompanied by a reference or item number, keyed

to its English language equivalent in the first part of the dictionary. zquivalent

translations, synonyms, and homonyms are alphabetically sorted according to standard

dictionary rules.
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2.6.4 Abbreviations and Acronyms

This section is a list of aeronautical, aerospace, and related acronyms and abbreviations

and their meanings. The acronyms and abbreviations are mixed and arranged in alphabetic

order.

3. SOFTWARE REQUIREMENTS AND CAPABILITIES

3.1 BACKGROUND

All the computer programs written in support of the dictionary are now part of the

library of software available at NASA STIF and can be used again or moved to another computer

environment, as appropriate. No major existing program at NASA STIF was altered for the

development of the dictionary, and only special purpose or interface programs had to be

Written. However, since the software was modified, a few latent errors for bugs) were

discovered and corrected.

The following existing software was used for MAD:

o AdmMinistrative Terminal System (ATS)

o NASA Online Input and Photocomposition System (NOIPS)

o Scientific and Te-hnical Information Modular System (STIMS)

The following special purpose software was prepared for MAD:

o MND to ATS Conversion

o MAD to STIMS Conversion

o Special Sort

3.2 ADMINISTRATIVE TERMINAL SYSTEM (ATS)

ATS is an IPM-soppl,ed software package in the public domain that operates under the IBM

3,f) Operatinq System. Minor enhancements made at NASA STIF enable its use for a wide variety

of STtF projects. ATS is an on-li ne, time-sharing, remote typewriter terminal (IBM 2741

compatible) text processinq system that has full text edit capabilties including insert,

replace, ,elete, move, etc., providing all necessary word processinq functions.

Each item is stored on a random access disc, is available to a terminal operator in an

interactive mode for text update, and can le addressed through its item or reference number.

Eauh of the fields contained in the item is identified by an arbitrary code chosen such that

unique algorithms can be applied. The fields and their ATS codes are as follows:
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CODE FIELD
@1 Cat.ory Numbers -- Fcur-digit numeric that represents the broad and specific categories

of the item. These data are not displayed in the printed dictionary; however, they were

used to distribute review copies to cognizant individuals in designated fields of

expertise.

@2 English Language Term --Uppercase/lowercase characters consisting of one or more words.

@3 Prime Definition -- Uppercase/lowercase text containing the prime definition of the term

in English. The text of the definition flows from line to line.

@4 Additional Definitions -- If the prime definition is not adequate to describe the term,

the definition is delineated into multiple components of up to ten parts. The parts are

numbered 1,2,3,etc., and the equivalent translations are numbered correspondingly.

@13 Source of Prime Definition -- Three-digit numeric that represents the source of the

definition. These data are not displayed in the printed dictionary; however, they were

used to authenticate the exact wording prepared by the experts and reviewers.

@14 German Translation

@15 Spanish Translation

016 French Translation

017 Greek Translation

018 Italian Translation

019 Dutch Translation

020 Portuguese Translation

021 Russian Translation

022 Turkish Translation

NOTE 1: The non-English language translations using Roman characters were keyed on an ATS

terminal with a standard keyboard and standard IBM Selectric ball element. The Greek language

and Russian language translations were keyed using the same keyboad; however, special overlays

were prepared for the Greek and Cyrillic characters corresponding to the Greek or Cyrillic IBM

Selectric ball. Under software control, the appropriate character conversion was accommodated

in the data base and subsequent output displays.

NOTE 2: An accent is keyed immediately after the character for which it is intended as a

two-character doublet, where the first is a backspace (which is a character in ATS) and the
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second is either the accent or a coded substitute for the accent. of course, the

photocomposed output has the correct accent; however, if the terminal or computer line printer

cannot display the proper accent because of its limited character set, the proof contains an

overstrike at the correct position, indicating that the correct accent was applied.

NOTE 3: Gender/case designations are indicated by (m), (f), (n), (pl), etc., as appropriate,

and multiple translation terms are entered with ) signs as separators such that the software

can determine where one term ends and the next one begins.

A sample ATS display is presented as Figure 3-1.

3.3 NASA ONLINE INPUT AND PHOTOCOMPOSITION SYSTEM (NOIPS)

NOIPS was designed, developed, and implemented at NASA STIF for standard production use.

This system required no programming development modifications to product MAD; however, the

style and format of the MAD pages had to be designed, def~ned, and tested. A Photon 713

photocomposition device located at NASA STIF was used because it was cost effective and

readily available. A Cyrillic font and some special characters and accents were needed, and

custom film strips, matrixes, and an additional drum to hold the entire character requirements

of the AGARD MAD were acquired. Several attempts were required to provide a correct array

because of the complexity and the lack of prior experience in multilingual publications. Some

of the problems encountered were the inclusion of script style Cyrillics along with the

standard style, accents not anticipated, characters not identified (dotless turkish i and

final Greek sigma), and accents not oriented properly over/under the characters.

NOPS operates on one of two input formats, ATS and STIMS. ATS input is employed for the

most part to photocompose unstructured nonrecurring text that does not require preliminary

processing, such as the front matter and the acronym and abbreviation sections of the

dictionary. STIMS is a data base management system that provides a common format for special

functions such as nonstandard sorting and index preparation automatically for

photocomposition.

When ATS data are input to NOIPS, the commands to process the data and instruct the

photocomposer machinery (e.g., displacement, point size of the typeset characters, leading

space between the lines, etc.) are either contained directly in the text data stream, or the

callouts for stored or predefined procedures are embedded within the text. This technique

permits maximum flexibility for the pane layout phase. The typographic commands available to

the computer-aided photocomposition routines are varied and comprehensive and afford the same



@1 1102@1214
22 accuracy
13 Generally the closeness of computations
or estimates to the exact values.
@13 504
114 qenauigkeit
a15 exacto (perfecto)
@16 exactit6de
@18 accuratezza
219 nawkeurigheid
220 exactido
@22 doqruluk
"17 CLTI~LtXX6L
=21 eLc pTNiN*

Figure 3- - Sample ATS Display of MAD item

'I"



typograhic versatility as standard typesetting equipment. The codes are cryptic but can be

clearly understood by the trained user and contain elements such as ps8, which stands for

point size 8; b18, which represents body lead 8; etc. This nomenclature is a language in

itself, and the NOIPS software acts as a "language interpreter."

When STIMS data are input to NOIPS, the same typographic commands are used; however, they

are no longer included in the stream of text. Since STIMS has specific field tags, and since

each field is to be processed in the same manner, independent of the item, field tags precede

each field and serve as pointers to the desired set of typesetting command codes.

/

3.4 Scientific and Technical Information Modular System (STIMS)

Like NOIPS, STIMS was designed, developed, and implemented at NASA STIF for standard

production activities. This system required no programming development modifications to

produce MAD, except for the inclusion of a sort algorithm that accommodated the various

requirements and characteristics necessary to produce non-English terms that contain

diacriticals and special character sets. In addition, STIMS tables had to be generated that

not only described the detailed field characteristics but were also used internally to drive

the software to produce index data for photocomposition. As part of the daily production

process at NASA STIF, a viable allocation of resources is maintained within the computer

environment, including backing storage space. Because the production of the AGARD MAD

extended over a significant period of time, data has to be stored under STIMS rather than ATS

since STIMS deals with mostly archival information and ATS is used for in-process activity.

Tables were generated to convert the data from STIMS to ATS format as part of the production

requirements for AGARD MAD updates.

3.5 MAD TO ATS CONVERSION

Special purpose software to convert the machine-readable data provided by Alpha-Numeric

Ltd. into ATS format was developed and implemented by NASA STIF personnel. Specific rules

were agreed on by the staff of the two organizations such that consistent techniques were

employed in tha original and addendum data submitted for the English language terms, their

definitions, categories, and sources. Magnetic tapes were used for communication, and little

difficulty was encountered in reading the data and preparing computer line printer proof

output to review by cognizant personnel.
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3.6 MAD TO STIMS CONVERSION

A special purpose program was developed and placed into production to convert the data in

ATS relating to the English language terms, definitions, and non-English language translations

into the STIMS format for subsequent STIMS software processing. Existing standard utility

routines were employed to locate the records that required conversion and to perform the

actual input/output functions.

4. ENGLISH TERMS AND DEFINITIONS

4.1 BACKGROUND

Because of cost considerations, data entry of English language terms, categories,

sources, and definitions was accomplished in Great Britain by Alpha-Numeric Ltd. The copy was

provided to Alpha-Numeric Ltd. by the members of the Working Group on the Mad and foreign

representative with cognizance of the subject. The MAD was a routine keying activity for

Alpha-Numeric Ltd. When the data were received at NASA STIF in machine-readable form on

magnetic tape and processed into the computer environment for production of proofs for

subsequent review, difficulties became evident. Data entry and quality assurance personnel

were accustomed to exercising editorial freedom with respect to spelling, grammar, and syntax.

To expedite processing, they did not ask an expert in the field or the author of the piece

when an obvious error was identified. This approach brought about the "correction" of British

terminology and British spelling to conform to U.S. standards. Needless to say, as soon as

this was discovered, the British style of expression and spelling was reentered; however,

vigilance was raised to keep this "helpful" correction assistance from recurring. A note of

warning should have been identified at that time, but was not, with respect to hyphenation

rules. As it turns out, the definitions are expressed in the British style with British

spelling, however, hyphenation and word break rules with respect to those employed in the U.S.

according to GPO standards did introduce awkward syntax in some instances.

At the outset of the projec', the final size of the dictionary was not determined;

however, the data were to he processed as they were transmitted and proofs were to be

generated on a timely basis. At 'he conclusion of the first addendum stage, the dictionary

contained approximately 7500 terms. Because of cost considerations, no new terms were

accepted. After consolidation and refinement of the data, the dictionary contained 7319

terms.
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4.2 SUBSTANCE OF THE TERMS AND DEFINITIONS

A term contains the uppercase/lowercase text in Enqlish, with only acronyms,

abbreviations, or proper names shown in uppercase characters. The noun form of the term was

employed in all appropriate instances.

Similarly, the definition is a grammatically correct collection of sentences with proper

syntax displaying an articulate and concise meaning. Since the terms came from a variety of

contributors, an editorial standard for terms and definitions was not imposed in order to

retain a link to authoritative reference sources; thus both British and United States spelling

will be found in the text.

Many of the definitions in the dictionary are original, but many were extracted from

material already published and are presented either verbatim or in a slightly amended form.

Permission to publish copyrighted material was readily obtained.

If a term could not be described adequately with a single explanation, or if the term

contained multiple parts or meanings, the definition was delineated into multiple components.

Cross references to related terms were made with a "See" statement.

Superscripts and subscripts were not used; instead a standard form was employed (e.g. H2

for hydrogen).

5. REVIEW OF TERMS

The content of a dictionary such as the MAD cannot be static. It is acknowledged that

work will continue, and many of the shortcominqs of the 1980 edition will be corrected in

subsequent editions. The precise meaning of some items changed in the time between their

original entry and publication. In addition, the items may not be homoqeneous because of the

biases of the contributors. This not necessarily a significant feature in that the primary

purpose of the dictionary is information transfer; it is not the object of a literary review.

The dictionary was reviewed, updated, and scheduled for further scrutiny. As stated in the

Introduction to the AGARD MAD, suggestions for inclusions in revised editions of the

dictionary will be welcomed and should be sent to AGARD/NATO, France.

It became apparent during the development of the AGARD MAD that the wealth of information

available through the participation of a wide variety and large number of contributors was

rewarding even though it caused many difficulties, which were amplified when drafts were sent

for review and chanqes and variations were requested.

_ 4



The system installed at NASA STIF to accommodate change was extremely simple an I

thorough. The on-line interactive ATS editing system facilitated the instantaneous retrieve!

of the desired term through its item number; the item was then modified as directed by the

editor on a marked-up manuscript page or an annotated computer-generated proof. Proofreading

and review were accomplished through a visual copy check of proofs against manuscript; this

was repeated until the desired quality was achieved. Complete backup to the machine data was

always available due to the periodic archiving of the on-line files throughout the NASA STIF.

6. TRANSLATIONS AND DATA ENTRY

6.1 ROMAN CHARACTER TRANSLATIONS

Translations in languages that use Roman characters were entered on the IBM typewriter

style terminal with a standard keyboard and standard IBM Selectric ball element. A

three-character mnemonic followed by a blank character preceded the translation after the item

was retrieved on-line through the item number. Multiple translations for the same term

(%ariations, synonyms, homonyms, etc.) were acccommodated by repeating the selected mnemonic

as a new line entry or connecting the additional term to a previously keyed term with a

special character as a separator. The mnemonics and connectinq characters were employed for

data entry and update purposes only; they are not part of the published dictionary or its

display. Similarly, a technique was devised to key a diacritic as a two-character doublet

immediately after the character for which it was intended by using the backspace character in

ATS. Thus the playback of keyed data caused an overstrike with the accent, and the backspace

was reserved to signify that the character following it was to be treated specially (e.g., to

be centered above or below the previous character). This technique was used to generate some

special characters such as the Polish and Swedish L or 0 (with the slash ()).

6.2 GREEK AND CYRILLIC TRANSLATIONS

The translations entered into the data base for the Greek and Russian lanquages were

accomplished in the same manner as the Roman character translations, with the addition of the

r-des necessary to identify these lanquaqes as well as the employment of keyboard overlays and

special IBM Selectric ball elements. Of special note with respect to nonstandard fonts, the

keyboard operator had to be a translator trained in the use of the ATS syst-m in order to

read the manuscript input and review the hard copy. The display of the Greek and Cyrillic

data with standard hard copy media (e.q., line printer) is not readily intelligible and cannot
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be utilized for review. Because of the limited character set available with the hard copy

devices, photocomposition was used for proofs of Greek and Russian material. To increase the

turn-around time for the production of readable output, an abbreviated output format was used

to dislay only the Greek or Russian along with the English term for proof purposes.

6.3 OTHER CONSIDERATIONS

As with the multiple components of a definition, the interpretation of the translations

is left to the reader. For the most part, there was no intended correspondence between the

various components of multiply-stipulated translations in more than one language.

7. FORMAT AND STYLE

7.1 GENERAL DESCRIPTION

The trim size of the AGARD MAD is approximately 21 X 26 cm(50 X 62 picas). The image

area is 42 X 55-2/3 picas; the margins are 34 points inside, 40 points outside, and 36 points

on top and bottom.

The running head of the three major sections contains sufficient information to identify

the first item on a left-hand page and the last item on a right-hand page. Folios are

centered on the bottom and consist of lowercase Roman numerals for 20 pages of front matter

and Arabic numerals for 876 pages. The basic typesize is 8 points on a body lead of 8 points,

and the typefaces are Universe bold and medium.

7.2 DEFINITIONS AND TRANSLATIONS

The Definitions and Translation Section has a three-column format. The items are in

alphabetic sequence of the English language terms. Each item is numbered in a one-up

sequence, with 10001 for the first and 17319 for the last. In addition to the item number,

English term, and definition (including all the components), the translations are presented in

the order described in Section 2.6.1 alonq with the two-character code in Times New Roman

Small Caps. A case or gender designation is displayed in parenthesis and set in italics. A

sample page is shown in Fiqure 7-1.

7.3 INDEX TERMS

The Index Terms Section has a three-column format. Each of the nine languages is sorted

by the alphabetic sequence of the language. Each entry consists of two elements, the item

number and the translated term from which an easy reference is made to the Definitions and

Translations Section. Sample pages for each of the nine indexes are shown in Figures 7-2

through 7-10.
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Figure 7-8 -- Turkish index
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7.4 ACRONYMS AND ABBREVIATIONS

The Acronyms and Abbreviations section has a two-column format. The alphabetically

sorted acronym or abbreviation is followed by its meaning. In the event that the same

character string has more than one definition, each is separated by a semicolon. The section

includes the more common acronyms and abbreviations used in aeronautics in addition to those

used in the Defintion and Translation Section of the dictionary. A sample page is shown in

Figure 7-11.

8. EDITORIAL REVISION

With the first set of page proofs in hand, the Committee, in consultation with its

technical editors and translators, had its first opportunity to look at the dictionary as it

was to be published, that is, in the format that combined the English definitions with the

respective translations. It was apparent that there was a number of anomalies and errors in

the definitions and translations. It was also apparent that the dictionary needed a single

unifying editorial hand to control editorial quality, consistency, and accuracy.

Thus, in November 1977, the Sub-Committee decided to contract with two very competent

technical editors and translators in London, Miss K. mews and Miss E. C. Pike, who would be

responsible for reviewing the entire dictionary and integrating their amendments with changes

suggestd by contributors.

At that time it was estimated that the task would not take more 2 or 3 months, and

publication in the late spring of 1978 was still anticipated.

In March 1978 the contractors transmitted to AGARD a detailed analysis of the errors,

omissions, and inconsistencies they had found. Problems were classified under a variety of

headings ranging from simple typing errors to gross defects in the translation of terms. It

was estimated that as many as half the terms would have one or more corrections.

The contractors delivered the opinion that "the general impression is that there has been

no overall coordination of the terms within any of the countries and certainly, from the

variety of meanings given among the various languages for any one term, it w,,uld be clear to

anyone consulting the dictionary at its present stage that the terms had not been checked or

-oorilnated to ensure that each language is expressing the same meaning." The contractors

added that "In view sf the number of fields covered it is understandable t have had several

A
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ACT ABBREVIATIONS AND ACRONYMS

ACT Active Control Technology Activation Automatic AEWC Airborne Early Warning and Control
Cttanksoo Techtnrgues AF A., Force Audio Freoqueny

ACTF Altriude Control Test Facdirty A/F Arfild Air-t
ACU Acceleration Control Un-t A.r Conditioning Unit AFAADS Advanced Forward Area Ar Defense System
ACV Air Cushion Vehcie AFS A.r Force Base Ant, F.ntron Bearing
ACW Air Control and Warning System Aircraft Control AFOM A. Force Ballistic Missle

and Warning AFC Autometc Fraquency Control
ACAW Aircraft Control and Warning AFCE Automatic Flrght Control Egurpment
ACWS Arcreh Control & Warning System AFCS Adaptive Fight Control System Automatc Fight
AD Aertodroe Art Defence Contol System. A.,onc Flrght Control Snsrem Air
A/D An ) I o g A m u For Communicaton SystemD Ag t Drgrtal ArOstut AFCO Autometc Fuel Culoff
ADA Air Defense Area AFl Automatric Fault Isolation
ADAC Automated Direct Analoglue) Computer AFLS Approach Flashrgrng System
ADAM A.r Deflecton ann Modrficatron AFM Ant,- Frrction Metal Air Force Manuel
ADAR Advanced Desrgn Array Radar AFPAM Automatic Flrght Planning and Montorrng
ADA Systems Action Data Automation Systems AFR Automatic Frequency Regulaion Air Force
ADC Airborne Digital Computer Automatic Drgr Control Regularon. Air Fue Rato

A.r Data Computer Aerodrome Control AFTN Aeronautical Fixed Telecommunication Network
ADCC Air Defense Control Center A/G A.r-to-Ground
ADF Automatic Drrecrn Finder Autornaic Directron AGACS Automatic Ground Air Communicaton System

Finding lEgupment) AGAP Attitude Gyro Accelerometer Package
ADI Attitude Orrector Indryaro Automatic Directon AGARD Adwsorv Group for Aerospace Research and

Indicator Development
ADH Automated Data Handing AGAVE Automatic Gmballed Antenna Vectoring Equipment
ADISP Aeronaurcal Drdal Informaon System Panel AGC Automatic Gain Control
ADIZ A.r Defense ldentrlcarion Zone AGCA Automatc Ground Controlled Approach
ADL Armament Datum Line AGCS Automatic Ground Checkout System Automatic
ADM A.r Defent. Misste Ground Control System Automatc Ground Computer
ADP Acceptance Data Package Automatic Data System

Processing AGCU Aertude Gyro Couphng Unit
ADPE Automatic Data Processing Equrpment AGE Automatic Guidance Electronics
ADPLL All Digital Phase Locked Loop AGM Artt Ground Missile
ADR Adoisory Route

AGT Aiahon Gas TuybneADRAN Advanced Digital Ranging System

ADRS Automatic Data Reprortrng System AGW Allowable Gross (Take Off) Weight

ADS Ar Defence System Air Defence Ship Accessory AGZ Actual Ground Zero
Drcve Svslem Ar Da. System Advanced Data ah Ampere Hour
System AHI Aerodynamic Heating Indicator

ADSEL Address Selection Beacon System AHRS Atode Heading Reference System
AOSS Aircraft Damage Sensing System AHRU 

Attitude Heading Reference UnitATL AUcrlrary Data Translator Unit
ADV Ar Defence Vaciant Al Attitude Indicator Aircraft htefrcepon Airborne
il, Advanced Interception Anti-Icing Articulaton IndecADZ AirDnce 

AlIRadar) Aircraft Idenrifruarron Radar Air Interception RadarADS Air Defence Zone

AIA Any-Icing AddirveLE Ar Electrical Aulilary Enuopment

AIC Aircraft in Comyrisson Ammunition Identification
A&E Armament and gernrys Code
AFA Abort Electronc Assenbly AIDAS Advnced Instrumentation and Data Analysis Syste
AEB Aft EgurDmenr RanAEDS Ashe e , De o SAIDS Aircraft integrated Data System Airborne IntegratedAEDS Atmospheric Plecic Detection System Data System Abort Inertial Digital System
AEEC Airines Electronic Engineering Commrntee AIETA Airborne Infrared Equrpment fo Target Analysis
AER Alimuth Elevation Range AIG Address Indicating Group Accident Investigation
AERCAB Integrated Aircrew Escape'Rescue Capability Group
AERO Aeronautical Weather Report Alt Airborne Instrument Laborairites
ARS Atiflicial Earth Satellite AILAS Automatic Instrument Landing Approach System

AEROS Artic-ai Earth Research and Orbiing Saei.lre AILS Advanced Integrated Landing System Automaic
ARROSAT Aerooauicai Satellite NASA ESRO) Instrument Landing System
AEW Aiborne Earic Warning AIM Air Inlercept Missile

Figure 7-11 -- Abbreviations and Acronym
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compilers in each country but a general editor for each language should have reviewed all the

terms before they were printed, preferably a translator actively engaged in translating

current literature."

In March 1978 it was agreed that production of the MAD should stop until there had been

substantial improvements in the quality of the contents. To this end it was agreed that the

national representatives who had prepared tne translations should be asked to review a second

set of proofs, with guidelines and recommendations provided by the AGARD editor and

translator. However, it was found that some of the specialists who had prepared the original

translations were no longer available and had been replaced by others who were unfamiliar with

the MAD task. The production plan was therefore changed, and the AGARD editorial contractor

was assigned full responsibility for making all corrections.

Shortly thereafter it was decided that proof should be supplied to the editorial

contractor in triple-spaced form to simplify the jobs of the editor and the keyboard

operators. The task of improving the quality of the dictionary was not a small one. Achieving

consistency among nine different languages was a very large task for the one contractor who

remained on the job. It was of course necessary for her to call on language experts despite

her outstanding abilities in several languages a well as her excellent background in the field

of aeronautics. At this time it seemed possible to complete the corrections on a schedule

that would permit printing of the dictionary i. January 1q70.

The problems to be solved were numerous and varied. For example, there was a matter of

the Turkish character which was desiqnated as a "dotless i." In the review of the first

proof, the Turkish translator stated that "Turkish speaking people would have no difficulty in

recognizinn the words concerned even though spelled with the i with a dot." The editor felt

that this was not accceptable to non-Turkish users of the dictionary and therefore it was

necessacy to add the dotless i character to the film matrix strip. Similar adjustments had to

he made in the Cyrillic and Greek alphabets. In addition to matters of translation quality,

there were problems involvinq the handling of multiple translations of English tern as well

as translations of multiple Enqlish terms. Not only did these have to be coordinated within

the dictionary hut there were also problems of index preparation to be solved and worked out

durinq this Period.

By the end of 1978 there began to be real concern by AGARD as to when the dictionary

would be finally published. Commitments had been made for printliq and paper, and orders had



been accepted for the dictionary. The project had to he completed as quickly as possilef. T,

that end a NASA STIF staff member visited the editor in London to expedite the furth.er

processing as much as possille. When the second set of revisinns had been checked by the

editor, she and her assistant visited the facility to resolve as many editorial problems as

possible before the final processing steps.

In April 1)80 the last paues of the editor's second revision of the dict ionary wet.

received, whereupon the final corrections were keyhoardled and proofread, a:.d the camera-ro-ad y

copy was prepared. Thus a process that was expected to take about 2 or 3 onoths extended to

m- - than 2 years. However, all those involved agreed that it was a necessary and worthwhile

expenditure of time and effort.

9. FINAL PROCESSING

The final handl ino of the page proofs incorporated the editorial revisions, zypoiraphic

corrections, and the addition of translations that had arrived while the dictionary was in te

editorial revision stage. Many problems were encountered@ but few were unexpected] for a

Project of the complexity of a multilinonual dictionary and for a project that had been in the

works for several years. For example, the PHOTON 713 used for the photocomposition was

state-of-the-art w! en the project was conceived in 1973, hut it was almost obsole ly the

conclusion of production early in 1980. The required changes in matrix strips were dlificolt

to make. Equipmnent maintenance was conducted on a standby basis duris the final stages of

composition. The Greek translations were particularly demanding ,n the P}IOTiN 713 because of

the heavy use of accents. Until the paqes were photocomposed for the editorial revision, it

had not been possible to proofread the Greek and Bussian translations. At this point the need

to incorporate several new characters into the film matrix was revealed. The problem was

further complicated by the difficulty in retaining keyboard personnel with skills in Russian

and Greek. In the final weeks of corrections, keyboardino of Greek and Russian was handled by

regular keyboard personnel.

Style and minor format changes were continued through the final days of processing.

While these worried the proofreaders, the availability of a computer base made the handling of

such chanoes a routine matter, even when they invoked changes in the Index section.
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The vertical iustification program was not sophisticated enough to handle every nuance of

typographic style. In the final preparation of the camera-ready copy some cutting and pasting

were needed to avoid awkward column and page breaks.

Despte the problems, the final input of revisions and corrections, proofreading, and

preparation of camera-ready pages were completed by the summer of 1980.
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