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I N’iR )DIJ C I i ON

A. WHA T REL IS

A — i .  EEL ( RA P IDLY EXT ENS I BLE LANGUAGE SYSTEM) is :i comp lete~ s o f t w a re

sys tem designed to f ; i t ! I I t at e  n i l u r i l  and easy i n t e r a c t i o n  between a

user u n s k i l l e d  in p r o g r a nu n i u g  w i t h  t h e  c o m p u t e r .  I t  is  designed to

s u p p o r t  work wi  thi  spec Ia l  ized  d a t a  base s , and f o r  th is purpose i t

a l lows t h e  user t o  mani p u l a t e  t he da t a  base’s by in t r o d u c i n g  changes

and ex tens ions  in th e  data bases t h e m s el ves .  I t  a lso provides

languages  f o r  cominu ii I e at Ion wh I Ii c m  be mod! f j ed  and e x t e n d e d  by the

m i s t  r in I aei i t  anti  f l a t  u r m  1 w:1y~. . the .m rch I t ee lu r e  of the sy s t em  Is

f u l l y  d e s c r i bed ,  in Refe rence ’  3.

A — 2 .  ‘ t I i e  I ) r i n c i p a l  language’ i i i  t l i t  R E I ,  s y s t em  i s  EEl.  Eng i i s h i , which

i s  t l i t  sub j e c  t of  t Ii i s  book . I t t a o  g ’u& r:i I I y In ’ rIta rn t r I zed as

a t e r l i i i j ,  a I d i m  l i s t  of n a t u r i I E i i g h  i 1i , W i t  Ii i~ l I i I  r e s t  r i c t  I O f l S  1)1)

h i  r i o t ; I rut t t i c  that r a i l  In ’ m ccl , and wit h i ;m in4 r e s t  r I t t  i o n s  to t

t o t  Ito l i t i m i  m m s . m ~~ t’:;. Eleganu t imid I I u~ u y  i c, r t , m  l i l y  I ar h i ;’;

im p o r t a n t  here than itse l u lu e s s  .111 ( 1 ease of a da pt ab  I I I t y  Lu  spec ial i zed

tec l in i cal  j a rgons

Ti me ways of chang ing  and ex tend ing  a eist ’r ’ s language and

data to adapt i t  te) his needs are e x t e n s i ve l y i l l u s t r a t e d  in the t e x t .

A r i t h m e t i c a l  c a p a b i li t i e s  are also I l l u s t r a t e d .

A—3 . An importan t part of the a r c h i t e c t u r e  of the sys tem is tha t  it

all ows the user to have several versions , either containing different

data bases and languages or cop ies of h i s  own data base and language .

H a v i n g  a b a c k u p  copy and a w o r k i n g  v er s i o n  Is ~tu i t t ~ essent La ! If one

l i l t  roduce’; cl i ;inges and e x t e n s i o n s  i i i  t h e  l anguage  and da ta  base.

how ve ’ r s  ions can be ni ;t i iage ’d by th e’ user Is a m p l y  discussed

and I I I u.s t r ;i t eel .



A—4 . In order to make natural communication possible , response times
are  of great importance. A l~~i of a t t e n t i o n  has been devoted to t h i s
h ) ro l )  h e m  in t I i .  d e s  i go of the  s y s te m .  The r e s ul t  Is t ha t  we have

ach ieved an ave rage of t l m r e ’ e  to f o u r  seconds response t ime s for  complex

ques t ions  under  good machin e  cou di  lions , (ha t  Is when the  load Is h o t

very heavy .

B. THE PURPOSE ANI) ORGAN iZATION OF THiS BOOK

B — i .  This book i s  in tended  as an i l l u st r a t i o n  of the capabilities

of REL Eng l i sh .  Examp les  arc p r o v i d e d  of t y p ical sentences that can

be used. But  e x h au s t i v e  coverage is c l e a r l y  i m p o s s i bl e .

I t  is re commended that time user become acquainted w i t h  the

whole book on a p r e l i m i n a r y  basis b e f o r e  s t a r t i n g  on s p e c i f i c  examples.

Al t l m o m i p i i  an a t  temp t has been m ;idt~ a t  p r o c e e d i n g  from simp l e’ to more

romp 1e’x sentence’s, t h i  is was not  a l w ay s  poss l b  le ’ . i’or instance , verbs

art used earl y in th e t e x t , i n  si tit ences that appear quite simp le ,

b u t  t i m e  d i s c u ss i o n  of h o w  verb s  can be ’ i n t r o d u c e d  b y the  user is later

i n t h e  t e x t .

11—2. Tht ’ o r g a n i z a t i o n  of the  book is mean t  to f a c i l i t a t e  working w i t h

a da t a  base f a n m i l i a r  to the  user , f i r s t  t h rough  providing examples of

the type s  of ques t Ions  and commands t ha t  can be used. And second ,

th r o u g h  p r o v i d in g  means and ex a m p l e s  of how a given data  base and

1 angu;igi ’  can b. m o d i f i e d  and extended.

A I ~~ pr~ v I d i d  I s an i l l i j i r a t i o n  of h io w an u n f a m i l i a r  d a t a

has , ’  i s im In ’ ; Ip h ) r i , m i I m m ’ d .

The’ p ro toco l s  ( I  . c . I n t  t ’ r  act  io n s  wi Ut the  computer )  wh ich

c o n s t i t u t e  t I m e  e ’xamples are  a l l  a (’tua i print outs from the terminal ,

and their quality unfortunately often leaves much to be desired .

Lines have been numbe red i n  t h e  p ro toco l fo r  easy reference

to tin e’ discussions.

In some cases , mistake ’s in typ ing are corrected by the ~~~

ch a r a c t e r , t o  wi  I I ~m s I lv  In’ o h sm’ r v ed .

-4



‘llm& ’ “prompt ” charact ’r (“ “) , which is typed In the computer ,

is sometimes missin g in f r o n t  of ques t ions  or commands. This is simply

due to t h e  mani pulation of pape r as the examples were being collected.

h’ortions of some pages are left blank , and some blank pages
are provided to allow the  user to take notes when working with the

book.

C. THE STATUS OF THIS BOOK RELAT IV G TO THE STATUS OF THE SYSTEM

This book represents  the  s t a tu s  of the system as of several

m o n t h s  ago . I n  many cases , l i m i t a t i o ns  in gramma r that  the  user w i l l

e ’im co un t e ’r  h ave ’ ;m 1 r eady  bee n c l i  ni  nat ed. TIme same i s  t rue  of bugs .

Some c ; m p ; m b  i i  I t  I t s , f o r  i nst an ce ’ , t h e  ways of i n t r o d u c i n g

verbs , h ave ’ he ’t ii c o n s i der a b l y  ex t e n d ed.

‘lIne reason f o r  th is d;itednes~ is that we “froze” a vers ion
of the system at a certain point , that is no corrections or improve~~ nts

could h)e introduced to it. This freezing was done In order to ensure

that the book will correspond to t h e system which it describes.

At tIne same tint’ , i iow ev t ’ r , work progressed on another version
of the sys t em , w h i c h  is  now c o n s i der a b l y  advanced beyond the status

of  the s y s t e m  rep re ’sen it ed  in L hi e ’  1)0 11k.



I .  AN REL SESSION

The i n it i a t i o n  of an EEL sess ion , I.e. the access to the REL

sys tem , c l ea r ly  depends on tine particular computer system configura t ion
that one is using. The same app lie s to tiic characteristics of the

specific computer devlir whic h provides the access with respect to such

m apab iii ties as ch i a r a c t m r or Ii t ie  di’ let ion , error correction , or sending

of  t i n e ’  r e q u e s t .

As an exanhp le m i t  t h e  i n t l  t i a t i on  of a sess ion  the l ogon

procedure at Ca I t  ccli is used in t lie p rot  ecu 1 be’ low . EEL i opera  I i ng

at C alt e ch  on t i n e  IBM 370/ 15 8  in  t i m e — s h a r i n g  mode under ‘I’SO . Tine

access is via  Texas I n s t r u m e n t s  S i l e n t  700 termInal through which all

of the protocols were obtained.

LOGON PMN/PEL SIZE” 192)
FMN LOI5OM HI PPOGPE~~ AT 13: 18:48 ON .JANIJAPY 18, 1978
MO BROA DCAS T MESSAGES
RE AllY

~ PEL tIIJM’3
PLEASE IDENTIFY YOIJR!ELF.

CO MMANrI LANGUAI E, PROCEED.
~ D I RECTORY

~ hJ :.EP ID VER ION NAME EXTENTS ENTERABLE COPYABLE
TOTAL 21 0
ALLOCATED 150

REL’ Y COMAIP 37 CREATOR CREATOR
NAVY 76 CREATOR CREATOR
PEL ENGLISH 27 CREATOR CREATOR
CYTTEM 7 CREATOR CREATOR
COMMAN D :3 CREATOR CREATOR

-
~~~~~~~~~~~~~~~~~~~~~
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ENTER NAVY
PROCEED.

:‘o ) I.IHAT 1 :  2.3?
I-.

‘EXIT
C:OMMA ND LAN GUAGE , PROCEED

°> CO PY TEST FROM PEL EN G L I SH

~ ‘.“EPS ION HAS BEEN COPIED
°> EM TEP T EST

PROCE ED.
°> l,IHAT IS 2+3°?C

l OMMA ND LANGUA GE , PROCEED
> rIELETE TEST

VERSION HAS BEEN DELETED.

~E X I T
PPOCE :S ING COMP LETED. THANK ~~~

REA D?

The initial specific logon messages are not of general

interest. Line 6, PLEASE IDEN’I’IFY YOURSELF , i.s the first message

from the RE!, system. LIne 7 Is an identification code of the user ,

which ; currently is RELSYS for all users at Caltech . The system respan4~
with l ine 8, COMMAN D LAN GUAGE , PR OCEED , at which point the user can

start working. One of the options is to request the display of the

directory w h i c h  appears in tine first two protocols (line 9 In the

pro tocol above).

DIRECTO R Y
IJ EP ru VERSION NAME ° Ex.TENTS ENTERRBLE COPYABLE

• TOTAL 210
• S 

ALLOCATED 206

P E L? ’  NAVY—i ° ‘ ‘ ‘ ‘ ‘ ‘ ‘66 ‘ CREATOR CREATOR
COMR IR ‘ ‘ ‘  37 NO ONE ANYONE
NAVY 66 NO ‘ONE ° ‘ ‘ANYONE
PEL ENGLISH 

5 27 NO ‘ONE ANYONE
‘ 7  CREATOR ’ ‘ ° CREATOR

COMMAND 3 CREATOR CREATOR

-
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‘l ime di rec tory shows whnat vi’rs one ; e’ xi st , how much space’ they occupy,

and wha t  t hi’ I r status is. i I ins t rat Ion of these points is found on

page 1 1 7. It will i)e not Icool here  that more ’ ext cu t s  are allocated in

Inc second p rot cool du~ to tine’ i nu’lus ion of anot her version , NAVY—i.

Whe n one is Iii the COMMAND LANGUAGE and if tine dis p lay of

t i m e ’  directory is not requested , Ofl e can enter an “enterabie” version ,

or c’ol)v a “copyab Ic ” one , and/or de [e tc  one .  ‘ liii ’ second protmi co 1

includes a m ew version; that had hut ’ii c reated by copying NAVY . When

naming a new version , care’ should be taken; to use a name that had not

beet; assigned to some other v e r s i on .

A sequence illustrating working with; versions is included

in t i m m ’  p r o t o c o l  be’ low .

PLEASE IDENTIFY YOURSELF.

COMMAND LANGUAGE , PROCEED.
ENTER NAVY— 1
PROCEED.

> IAIHO I’S COMMANDER OF THE ‘K:rTTmAwv ~
CAPT P. PPUANCE

COMMAND LANGURGE~ PROC EED
DELETE NAV Y—i
YEP:roN HAS.. BEEN DELET ED.

1CQP’ j’ COMA IP-i FROM COMAIP
vEP: ION HA: BEEN COPIED

>EfITEP co MArP— l
PROCEED.
LOCK HEED r: THE MANUFACTURER OF HOW MANY A rPCPA FT?

~EXIT
COMMAND LANGUAGE, PROCEED

10  ;~DELETE COMAIP—1
VERSION HAS BEEN DELETED.

> LX IT
PPOCEC ING COMPLETED, THANK iOU.

READY

-- 5 -  -~~~~~~~~ -~~~~ -‘5
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It will be noticed that the l ines typed in by time user are preceded

by the “prompt ” cimar acte’ r w h i c h  Is supplied by the computer. It is

important to remember to ENTER the version of one ’s choice , as

illustrated In line 4, and to EXIT from it (line 8) when one has

finished working with a particular version . One is then returned to

COMMAND LANGUAGE ( l i n e  9) and m a n  c o n t i n u e  w o r k i n g  w i t h  vers ions

(lines 10 , 12). Finall y one must EXIT also from the COMMAN D LANGUAGE

when one intends to terminate an EEL s e s s i o n .

I t  should he’ p o i n t e d  out t h a t  t u e  r e s u l t s  of an REL sess ion

are automatically stored pcrman; cntly, Si)  that t he  contents will be

pre ’sent  at the  next si’ss ion . If ti m e user introduces or deletes

versions , t I m is s t a t u s  wI 1 1 be preserved . if c’ inangc s a re  made in

sonic’ ye rs b u s  or some tie I I nit i otis li l t reduced , t icy will be available

for future use.
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11 . (
~tJERY IN C A FAM II.! AR DATA BASE

A. GENERAL tNh ” OII MA ’h’ ION

A — I . SOME BAS1C~

‘ l I n e  d a t  a base with cit is ra il In (he’ examples In tini s book is

( f lue ’  co ul i ’ e ’r i f l  i I f ~ 202 s h i p s , ur mv ,m I and n ne rc hm ;mnit , U.  S. and foreign ;; and

vs r i otis it cmos of i n n  I or nn a L l o i n  ~ h oui  t n bent swi m as I I :ng (I nid I cat 1mg t h e

c o u n t r y  to w Im i c l i  . m s h i p ho 1on ~y ) , d i a l  ln: it loin , pe r ’’~ t I ti e ’ I , speed — —

about )2 a t t r i b u t es m t  a l l .  ‘l’ f m i a  m f , m t ~~ base i s  q u i l e ’  s p o t t y ,  t i n a t  Is

in; 1 m m ’  cast ’  of very many m i n I ps inm ost of t Imir ~ ’ It cuts i i i  lint ormat loin art’

m iss imn ~~. ‘lime’ ways In which a ti e r i - sin fl ui d out  about  t h e Coatenit S

of a data base’ t i e ’  described In; CIm ,m i i t c r V. Ii i ti n t s sect ion , It h i

:110 ;mnns ’d t h l l n t t i ne  m n a m ’ r  Is work imi ~ w i t  h i a ‘~at mj I m , m ~ m ’ whno ,sm ’ contents are

f a m i l i a r  t o  hm lm.

E xamp I m’s are given lii tin i s acm t Ion of t h e’ typ i m.n l Interactions

wi Lit ,n I ant I l i a r  dmnt,m basm ’. ‘lint’ I Yl°’° of  i n n tm ’ t : m i t imi tm a can be’ que,sttonns ,

re (h m n m ’ ;l a , il e ’ I liii t ions , aind dal a ; id t h i I louia but iii tin Is sect Ion they

are’ utmos t I Y (Itiest lo uts ai~nd n m’ i i i n m ’ ’,t a , on m ’m;in oirnin ds (suclm as 1.1ST). ‘I’hie’y

re’pr m a c n u t  ti n e ’ type oh i n t e r a c t lo ins i n n Engi i s hn w i n i cit are remi I in t e rnn s

of se’manl I us , t h at i a t lm e ’ y art’ uIe ’ami I uug f n nh wh t l~ ref m’ rem m m e to tine’ data

I ) m t ,Sm ’

Th e’ q t i t ’ s  I loin s or m omiuiauids have’ t o  h )( ’  l ump It’ t t’ se n t t’nct’s I n n

graninun Ii ta I Rug I I sb , ternmln ;ated by a q u e s t  Ion mark or a r e~riod (as

approp r late) , and o b s er v in g  t i m e  com ma pun c  t un t I m m n n  . ‘l’h e answers ,

Iiowemvt’r, consist only of t he li nt o u i e m t  Ion cuii taiin ed In the data base

and are not Enugi i sin sm~n nt ‘ucm ’s . Spu,’ I l l  ng inns  to be normal Engl ish

spelling u n l e s s  d i i  fert’nt spe lhl n ng Is in t r o d u c e d  by definition (page 9~ ),

‘(‘lie systm ’nu n m ium ’s lim i t i m i r r e i t ap t ’  I I i n m ~ er rors at  t l n i  a time ’.
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A—2. DIAGNOSTIC MESSAGES

In genera l , tine l i s t ’r  will not find very many diagnostic

messages. This is the result of a deliberate decision in system design .

Good, truly help ful diagnostics arm’ notorously difficult to come by.

That is one reason for the decisIon. A more important one Is, however ,

that a serious , involved user would find numerous diagnostics —— often

inappropriate and diagnosing in a lengthy manner a point quite obvious

to the user — —  nnorc of a burden than a help. Tints is primarily because

the user would be considerably slowed down in the work.

The decision , therefore , in system design ‘gas to concentrate

on quick response time and to l ive mi ne quick , shor t diagnostic —— the
nnt ’ssage E l i? --— i n n  cases when t I m e  user ’s inp ut is not understandable to

tine’ system for a variety of reasons. These may range from a simp le

nui spelllng or an unintroduced vocabulary item to t he  system ’s inab i l ity

to h andle some’ granun atical or semantic difficulty. Hopefull y, this

q u i c k  d i a g n o s t ic f rees  the  user to explore , through further questions ,

the n a t u r e  of t in e  difficulty.

Some diagnos t ics are supplied , however , and these are discussed
below. Other than Eli? and WHAT? , their forma t is that of sentences or

phrases whie :in , it is hoped , are fairly understandable. The discussion

w i l l  lie’ Il lustr ative rath er than exhaustive in character.

Oc c ;m s io ina  11 y , Li ; i :mae ; mu anub I gui ty , double ’ messages appear.

a. ‘I I  it’ Me ‘a’;. mge I’ll’?

h u l a  uuu ( ’ ; ’ ; , i f ’ , t ’ ap p e a r ’ ;  wluenm ’ver tine ~~~~~~~~ i n p u t [S not

uunders t aun d ;m b Ic —— wi t h cli may i i i ’  f o r  a great variety of reasons . TIne ’

user may even delib erate ly e’amm :;e t h i s  message so as to, for instance ,

abandon (“ k i l l ”) an inp ent ratiner than obtain undesirable results —— or

because of a misspelling as illustrated in the following example.

DEP~:LQ rIGE~~I ’ r I r P’ : j p4(P ~J,4O~ E LEE

- “-‘
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I f tine’ mnes.sage’ ocm mur a  and tine difficulty Is not obvious

spell ing sh ould be c h i e c i ’ m ’ d f I rat of all. Occaslona ] l y t u e difficulty

m ay clear up Ii l ine’ :; e ’mntm’uii ’ m’ is s i m p l y  repeated , for example when;

transmuiss ion I Inc prob le’ms om ’c mu r .  Vocabul ary items should be checked

for th eir famli tar it y t i m  tine sy st e m .  The sentence may have ’ to be

paraphrased tnt mm a d i f f e r e n t  f o r m  or restated in ;t simpler form if the

grammat Ical or st ’ ?ui , m umt ft St  r u c t  ure cannot be hand led.

Some L’xanmples of proi)lems that may cause the EH? message

follow , but time user will quickly be’corne familiar with others.

A v o c a b u l a r y  i t em  su c h  as U . S .  may not be known while US is,

for i n s t a n c e ’ :

Wp 4 p~lF ‘r4i~~ 
‘ L1 .’~~~.

’ ‘ l’$P~”1P~L ‘ . / T h~ L ’ ?

;w~~~r ‘~h~~ ‘u: ‘ ii~ ’./.~~ ‘,~~::~~~:‘rHERE ~PE ‘49 
‘t~rNE ~rN r14r: ‘~ N~ i~E W ’  ‘~4OW ‘fq~~4y 

~~~~~~ rnu ~ 4ffl7
‘i~E.. PQND ‘m,JrrH AL1 ’ “~r4miE . ~~ ~ ‘IIUIIBEP.’
‘1
‘~ Ofti’ rEL’L~ TrON

~ r IEPrcA
‘ p;’ rrT’iN~Iwh(
Ju~$1’4 

‘
~~
‘
. ‘~TNNEDY

In; tine fol lowing p r o t  om - o l  seve r a l  reasons fo r  EH? occur .

?UJHO I THE COMMAN TEP OF THE YI TTYHAWV ”
EH’

>l,JHO I: THE COMMANDER OF THE ~ ITTYHAWV ’
CAPT P. :PP IJANC E

5 > I  THE THAT TO’
EH?

>15 CAPT. P :.PPIJANC:E A COMMANDER ?
EH’

> I’: CAPT P. WRIJANCE A COMMANDER?
10 YES

>IJHAT I’ THE V I T T Y  HAI’IK ” HOME PORT?
EH?

>IJHAT IS THE ~ ITTYHAI,IV ’5 HOME PORT?
MAYPOPT

‘. 5 .  ~~~.‘- .--- -‘5-- ---.5--- -
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In line 1 COMMANTER Is ;m n n i s s p e [ l l n ;g .  L ine  5 is not a graimnatical

sentence . In line 7 there is a period after CAPT and one missing after R,

wi;i le the vocabulary I,tenn has been entered as it appears in line 9.

Similarly in line 1], Kl’i’TYHAWI< is sp e l l e d  with a space it should not

h ave .

Another reason for time EU? message may he l ine length. If the

inpu t  goes beyonid tine terminal ‘~ I the lengtl;, problems will occur. To

avoid that , I;ypi;enat ion and/ or  m ’o t i t  I n ua t  ion ; of the line should be used

as illu stratm ’ml ii~ time’ protocol below.

b . The Messa1it’_ WilA l ?

In sonic e ase’s of se m a nt i c  or data base problems this message

will om ’m ’m nr CV (’li t hough granun ;ntim ’a l l y  the sentence is understandable.

‘fine difficulty may be avoided by asking simpler questions . In the example

he ’ low tim e ’ WIhA’l’? message occurs because no sini p quaIl f I es for an answer.

WHA T ;~ r~ rn rG67. 1 WHOSE ENDUP~NCE r’ ~~ LEA ST 7l3~
HA~ PERCENT FUEL NOT EOU~ L TO ,1iJ m]~

~~~~ Tine _ Messa~~~s I N S U F F I C I  h~NT DATA~ NONE~~j lACUOUS

These messages reflect lack of information in the data base .

In the protocols below some examples of specific cases are shown which

are fairly self—evident. There may he other cases wh ich are not so

clear , and further exploratory questions may be needed.

~L I T  THE COMMANDER AND CARGO TYPE OF THE LOS ANGELES.
IN~1JFFTC IENT DATA.

> I,JHAT I ’:. THE CARGO TYPE OF THE LOS ANGELES?
HOME

s .; I,JHAT I : THE DEPARTURE POIHT ’ OF THE LOS ANGELES?
iNK NOUN
I,IHO i : THE COMMANDEP OF THE LOS ANGELE ’
cr~ D. JONEe 

- .
~~~—— — 5  ~~~~~— - -
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.~m,,lHp~T r: THE READrNEiS, CALL “fGN, MA~rMuM CPUrSrr4G ~PEED’<
10  ~AND EriThJRAriC~ tiF EACH :HrP WH ICH HAS IIA ’?POPT A.~ DE:rrNArrors ?

rri:uFFri:IEFIT IJATA .
r2 rIAYPOP T A ~T l ~~ ’Oi~4 5~•
riO

LIST THL CALL S IGN AND COMMAMT ’ER ’ LINEAL FOP EACH SHIP l,JHOSE\
1 5 : - SPEED IS GREATER THAN 16 A F”ID I,IHII H DEPARTED I,JA5,HINGTQN~

INSUFFICIENT DATA.
? IS THERE A CH IP I.JHO .E SPEED i-: GREATER THAN 16 AND I,JHLCH”,

‘ DEPARTED W A S HINGTO N?
rh o

~~ ~~~~~ r.: m (NOWN ABOUT sHrP’: FHAT DEPARTED OSLO?
THERE APE NONE.

:L I ’T THE CALL SIGN AND COM~’1A~1~’ER ’S NAME FOP EACH SUBMAP INE\
>l ..JHOSE SPEED IS GREATER THAN 1~ AND l,.JHICH DEPARTED NORFOLKd

NOUN REL A T IVE CLAUS E PHRASE X~ V ACUOUS’.
‘ s  :~APE THERE AN? :.IJBMAP INES W HICH DEPARTED NORFOLK?

YES
ARE THERE ANY :IJBMApIt~E5 WHO SE PEED IS’G PEATER THAN 15?
HO



10

in line 2 the INSUFFICIENT DATA message Is due to tine fact that the

cargo type of t he  Los Angeles is not in the data base , evidence for

winich is the NONE of lIne 4, even though the commander is known (line 8).

In line 11 this message is due to the fac t that Mayport is not a

destination of ships (line 13). The situation is similar in lines 14—19.

The message NONE Is self—explanatory In lines 4 and 21. There

are , however , cases wher e this message may reflec t the ogranization of
the data base and appear where no direct relation exists between data

items , even though the user may not be aware of this lack of connecting

data. TIne message NONE may also appear with other messages in cases

of ambiguous anal yses.

Parap h ra sed , simple’ exploratory questions are the best ways

to clarif y s u h  situations.

‘fine message referring to VACUOUS in line 24 results from the

tact that one of the relative clauses is indeed vacuous., i.e. has no

referent In the data base (lines 27—28). Other messages including the

term VACUOUS also exist , and may at times be inappropriate.

d. The Mi, u’ saj~~ PLEASE REPh RASE

In some cas es of underlying complex ities in processing or
sources of ambigui ty in analys is tha t may not he apparent on the surface
we have chosen to request rephrasing rather than attempting to diagnose

such deep problems .

HOW uRN ? SHIPS APE ‘THERE ‘fr i  TU24.d.’27
PLEASE REPHPASE. ’

,~WHAT IS THE NUMBER OF ‘Si4~PS In ‘TU24.°2. ’2?
b

DOES ‘RH’? ~9fr4~~ ‘HAVE ‘AS ‘LITTLe ‘AS 10 ‘PERCENT FUEL~
‘PLEASE ‘PEPHPRSE.’

,fS THE PERCENT FUEL ‘OF ‘AN ? SHIP ‘AS ‘LITTLE ‘AS ‘10?
(ES

ARE THE DESTINATION AND DEPRPT IJRE ”POINT OF~
>THE TAP IJ EIJROPEAN PORTS?
PLEASE REPHRASE. 
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e .  
~~~~~~~~~~~~

N_~ij 
JN YET

Clear as th is message is , in some cases it appears where

impleme ntation will not  follow , as in the example below , where a question

is ended with ; a period inc m t e’ ;m d of a question mark. Usually the message

is ap p r oh ) r i at  e ’ , as i n n  ibm’ ‘-~e’cornd exm ’Inange

HOW nA N ?  SHIP,,’ APPROACH EACH POR T WH ICH IS ‘THE ‘DE:TrMATrar1~:
.‘OF AT LEAST TWO >!IP. .
NOT IMPLEMENTED YET. PLER ’E BE PAT rENT.

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
N
~~ NP~?

RIPCPAFT CRPPIERS\

NOT IMPLEMENTED YET. PLEA5E BE PATIENT.

f. ‘line ~‘1e~~ ,i ,~e’ N h’~ AT l V E AR ( I J M E N T S FQR S~~RT

Tints message is m :li’ar efle) iig h. I t  is typ ical of diagnos ti c
messages ol a tech~ I cal m;atur .’

WHAT IS ‘THE ~~IJARE ‘ROOT OF -57
r’4E6AT IVE ARGUMENT FOP SORT .

g. Mess~~~~~~P e r t , i i n i n ~~~to A d d i n g  ol Data  and Def i n itions

The c h a p t e r  on modif y i n g  (page 81) and the section on verbs

(page 53) should be rm ’Scrrcd to In  con junction with these messages.

If m ome  att empts to add an item of data that is already in

the data base , t h i s  is signaled .ms in the messages below.

C:RPT P. OPRIJANCE IS: COMMANDER OF THE KITTYHAWK .
DATA I~IA S, ALPEAr IY THERE .

CAP r ‘nQ; ‘SPRUAriC~ :’~ iiAn1E
‘niEW ~WUPD ‘riH ’ ‘ALREADY ‘BEEN INTRODUCED.’
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The following 1m r u t o c o l  illustrates messages that are generated

in connection with ; definitions and introduction of verbs.

,,‘DEF:’LONGE T ‘SHIP: “SHIP” WHOSE LENGTH rs ‘THE ‘MR~< 
‘LENGTH ‘OF ‘‘HIP S

‘REJECTED. VARIABLES ‘MUST MATCH.
;DEF:LONGEST “SHrP~’:” HrP” WHO SE ‘LENGTH IS ‘THE MR~<~’,:‘LEr’4GTH ‘OF “SHIP” S

DEFINED.

V ERB: HIPS “BELONG TO’ NOPWR(:IIORWAY::
INCORRECT FORMAT, REJECTED.

,WHA T IS tHE DEFINITION OF OWN~‘NO DEF~ NITICJNS FOUND.
n o  ~> ‘./ ERB:NORW ’( “OW N” ’ ‘THE TAPU:rIORWA”( ‘15 THE FLAG ‘OF ‘THE ‘TAPIJ

‘ONE SIDE DID NOT PARSE, ‘REJECTED.
, ‘./~~~~~~ : NOPW ?~~~~J

‘ rMcOPRECT FCRM~ T~ ‘REJECTED.

WHA T ~rs ‘r ~~ LlEFrri rrr on •J~ ‘JWr’I~
15  

~4OPWAY 
‘SOWN ” ‘TAPlJ:’NURk~iAY ‘rs ‘r i~€ FLAG 

•[
~P~ 

•
~~~~J

‘WHO ‘&]W ni, THE rApu~
INAPPRUPRrRTE ‘USE OF ‘VERB.’

JWHAT ‘cQUni r~~
( ‘OWNS ‘THE ‘ rARu ?

NOR W AY

The message in line 2 refers to the fact that no quotation marks appear

around the word SHII’ on tine left—hand side .

In the case of verbs , a message such as in lines 7 and 13

appears if the user aborts tine definition by typ ing in nonsense or

In other ways disobeys the format.

A message such as line 11 refers to the fact that the word

NORWY an the left— m unch side’ is not known to the system.

- ~~~~~~~~~ - --~~~~~~~~~~~~
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The message in lIne 17 , i NAPPROPRIATE USE OF’ VERB , results from the way

tin e verb was defined ( f o r  d i s c u ss i o n  on how verbs mire defined see page 53).

NORWAY Is an inanimate noun (only persons are an imate  in this data base),

therefore WHO in tine question canno t refer to NORWAY . WHAT COUNTRY (or

WHA T alone) gets the correct an;swer.

in . Messa~es ~~~~ 1anc ’k of Ade~~iate Work Space

Sentences which requl re’ a great deal of processing stay run into

tine problem a lack of processimng space . The nnessage In the example

below alerts tine user. ‘rime’ so] ution; Is to break up the sentence Into

simp ler ones.

Lr ;r  ~rHE ‘CARGO ,’ ‘ i,)mjA rirrr? ‘UP ~CAPGO ‘AriD ‘CALL ‘SrGri ”~>‘JF ‘SHIP; ‘WHICH ‘DEPriR ~ED ‘tir W ‘ ?c]Ri( AND ‘WHICH ‘NETHERL.~AND .”~.>‘W ESr ‘GERr4AnI ( ‘JR ‘NJRWA ( ‘JWm L,’.’
‘S (STEM ‘ERROR ‘AT ‘ (PAR ’EP ’ ‘s~4EC “
‘rio ‘AVAILABLE ‘LEST ‘SPACE:
‘SENTENCE ‘ABNOWMRU. Y ‘TERMrNATELJ.’ ‘vERSrm,s ‘MAY

•HRYE ‘BEEN ‘ERRONEOUSLY ‘MUD rF rED.

Wine’n; a good deal of work is done w i t h  a particular version ,

especially involving adding m ) f  d a t a  and definitions , available storage

space may be used up. This i s  signaled by t in e message in ti ne example
below,

LIST THE DESTINATION AND EMPLOYMENT OF EACH SHIP I~HOSE\

~~~~~~~~~~~~~~~~~~ 
1y~rE E~~~gPERN PORT.

IJNABLE TO ALLOCATE ADDITIONAL EXTENTS .
SENTENCE ABNORMALLY TERM INATED. VERSION MAY

HAVE BEEN ERRONEOUSL Y M(IDTFLED. PROCEED.

It Is stil l posslin l e’ to continue working wit h one ’s version If

01W USCS s i m p le  sent( ’nces and does not add any new data or definitions.

Otherwise one would have to free some space ; see Chapter IV (nfl ve rsions.
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i .  Messages Signaling Bugs

It is doubtful if it is possible to produce a system of this

degree of complexity timat would be entirely free of bugs. When a bug

is encountered , the sys tem sends some message , of which the one below
is ~i typ ical illustration .

LIST THE FLAG , CARGO TYPE AND QIJANTITY OF”.
‘>C APGO OF SHIPS. l~IHflSE DESTINATION IS”
>A LEXANDR IA.

ABNORMAL I~ITEPPIJPTION AT ‘:‘EXPAND +06E).
SENTENCE ABNORMALLY TERMINATED. VERSION MAY
HAVE BEEN ERRONEOUSLY MOD IF I ED. PROCEED.

Desp ite time warning that the version may have been erroneously
modified , in most cases the system recovers graciously without damage

to tine version , so that one cain indeed proceed safely. C1e~ rly, the
sentence which hit the bug should be rephrased .

But to make certain that the version had not been modified ,

it may be good practice to repeat a couple of previous requests to check

for the sameness of answers. in case a version does get modified , the

only safe thing to do is to delete it and make a fresh copy of one’s

permanent version. This, unfortunately , means loss of new data and
definitions if such had been added to the current version.
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A-3. CONTINUA’l’ION OF’ AN INPUT LINE

Continuation beyond tine admissible line length results in a

double EU? answer. This can be avoided by using the convent ions for

line continuation. There are two possibilities : ending a given line

on a comp leted word , and ending the line In the middle of a word.

In the first case , only the line continuation character needs to be

employed ; in the second , the h yp henation character is also necessary .

In the first case, the continuatLon character “\“ should be placed

after the last word; In tite ’ second case , the hyphen should be placed

where the word is to be hyp hena ted , fol lowed by the continuation

character. ‘li me ’ coot imn uat iou c :Im arm ncte r “\“ by itself acts like a blank ,

and ii , is tlm erc’ fore ’ not n&~ eess;mry to insert a blank after the last word

in a line to he continued . Pre’cedecl by a hyp hen , the “\“ does not act

like a blank and the word is simply continued . How this works can be

Ill ust ra ted as follows:

DESTINATION \
OF’ SHIPS

is equivalent to: . . . DESTINATION OF SHIPS.
DESTINAT—\

ION OF SHIPS

is e q u i v m l  lent t I,)ES’f’INA’l’iON OF’ SHIPS.

‘[‘he exmtmp les below simow these points in actual use.

WHAT 15 THE ‘FLAG ‘AND ‘CARGO OF ‘EACH ‘MERCHANTs
,VESSEL WHOSE DESTINATION I’S ‘ALE~<ANDPIA ‘AND~,>WHOSE ‘DEPAPTiJPE ‘POINT r: ;EVASTOPOL ?
TA SCO NORWAY ‘ ‘AIRCRAF T

‘ TAURUS NORWAY ’ TANKS
TERNA NORWAY ‘AIRCRAF T

WHAT IS ‘THE FLAG ,’ ‘CARGO AND ‘CAL L ‘SIGN ‘OF ‘MERC~~
~‘HANT ‘VESSELS ‘WHOSE ‘DESTINATION ‘IS ‘ALE/.ANDRIA~
~‘AND WHOSE DEPARTURE ‘POINT ‘IC ‘ SEVASTUPOL ?

NORWA Y AIRCRAFT ‘ K404

TANKS ‘ ‘K4Q5
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H .  SOME SIMPLE QUERIES

H— I. SI MPLE ENGE. I SR QIIE S’L’ EONS ALIUU’L’ LNDIV IDUALS

A (~ut’ry at’ 
t i j i ’  t ype WHAT IS THE FLAG OF THE CALIFORNIA STAR’?

and similar simple que stio n s reflect well the data base and its

organization. The basic types of REL English structure arc individuals ,

classes, relations , and number relations . Examples of these follow .

A distinction , gramnn~nt Ica 1l y important , pertains to these

categories , and t ha t  is of the feature of animate vs inanimate.

Individuals , classes , and relat ions can be either animate or inanimate.

Number relations , clearly, do not have this distinction. The significance

of tine distinction of t he  animate’ feature is with respect to the use of

such words as WhO or HIS. The distinction of the animate vs inanimate

should be obse rved winen putting In new vocabulary items. This is

discussed in time appropriate sectiomn (page 87).

t,JHAT IS THE FLAG OF THE CALIFORNIA STAR?
liMITED KINGDOM

,~WHAT IS THE ‘DESTINATION ‘OF ‘THE ‘ROBISON ?
‘LIVER POOL

~ ~~~~~~~~~~~~~ IS ‘THE CALL ‘IGN OF ‘THE ‘PATHBURNE~r $ADB
~‘ WHO IC THE COMMANDER ‘OF ‘THE LU ‘ANGELES .?

CDP D. JON ES
.~WHO IS THE COMMANDING OFFIC’ER ‘OF ‘THE 

‘K1TT’1H~WK?
n o  CAPT P. ‘PPUANCE

.~W HAT ‘ IS THE HULL ‘NUMBER ‘OF ‘THE ‘~~1TT’iHAWK ?
6.3
WHAT ‘1.5 THE ‘MA~<IMUI1 CRUISING ‘SPEED ‘OF ‘THE ‘KNO~~

7
27

1~~>i~HAT ‘rS STEPETT’’ ‘HOME ‘PORT?
CHARLESTON

,~W NAT 15 ROAR K’S ENDURANCE?
‘35
iWHAT ‘ (C THE NAME ‘OF ‘THE sJTTYHAWK’S ‘COMMANDING ‘OFFICER?

2 0  ‘CAPT P. ‘SPRUAI’4CE

~WHAT IS THE ‘CON.STELLATION” S COMNANDER” .S NAME ?
CAPT ‘J. ‘ELLr;ON
‘WHAT APE THE LENGTH ‘AND ‘BEAM ‘OF ‘THE ROARK ?
438 ‘47

2 S ,,> I ~HAT ARE THE LENGTH, ‘BEAM AND DRAFT ‘OF ‘THE ‘COMSTELLATION ~
1072 ‘130 

‘ 36
‘~1 ‘NAPLES ‘THE ‘DESTINATION OF THE ‘KI’TT’IHAWK7
(E
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,~ [ THE SARATOGA A NAVAL “/E CEL ?
~~0 (‘ES

I’ THE HOME PORT OF THE r” r r T”?HAUK ‘CHARLESTON ?
riO
IS MA ? POR I’ .SAPATO ’5A”5 ‘HOME PORT?
NO

3 5 , ,~m,~HAT SHIP HA. HULL NUMBER 6 3?
r ITTY HAWK

,.~flOE5 CAPT A. BROWN HAVE A SHIP7
(ES

. DOE S THE ~ ITT ?HAWY . HAVE HULL i’1’JMBEP 63~
‘.0 (ES

DOE S THE LO ANGELES ‘HAVE A ‘DOCTOR ?
‘ riO

~> DOE : THE AMERICA ‘HAVE ‘REPLErIr:HMEMT ‘AS ‘EMPLOYMENT?
riO

‘.5,&JHAT ‘EMPLO’(IIEI’IT DOES ‘THE AiIERICA HAVE ’?
OVERHAUL

,>‘ m.IHAT EMPLO”(MEEIT DOES THE KriO,< HAVE ?
LINK MOWN

.~W NAT IS AMER ICA ’ .S EMPLI3”?MEriT7
5 0  OVERHALIL

~r: THERE A ‘HIJLL NUMBER ‘355 7
(E
r THERE ‘A COMMANDER ‘OF THE ‘KNQ~<?‘ (ES

SSiD O E.S ‘CAPT P. .SPRUANCE ‘COMMAND ‘ THE ‘KITTYHAWK ?
m E .5
,~lHQ ‘COMMANDS THE PATHBURNE~
CDR W. MORAN

.~‘DO E.S ‘THE TAPIFA CARP”? A1PCPAFT~1,0  (ES

‘HAS THE TAPU DEPARTED ‘R1GA ~(ES
.‘HA.S ‘NORFOLK ‘BEEN DEPARTED ‘B”? ‘tAEP’~”~

’
~ERNA ?

rIO

An indiv idual is exempl if ied in lIn e  1: CALIFORNIA STAR , which is

time nname of a ship in this data base. A relation is exemplified

In tine same line by FLAG . Ano ther Individual is in line 2: UNITED

KIN (;DOM.
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Examp~ys of Ind iv Idua is

CALIFORNIA STAR , UNITED KINGDOM , ROBISON , KIT TYHAWK , TARU , NORFOLK ,

RI CA , NAPLES , REPLEN I SINE NT , UNKNOWN

Examples of individuals (animate)

CDR D. JONES , CAPT R. SPRUANCE , CAPT A. BROWN

Examples of Classes

SHIP , NAVAL VESSEL , AIRCRAFT

Exan!pj~~~~of CIasses (anImat e)

Not in t im Is protocol  se(’ page 90

Exa,~p les_ of Relations

FLAG , DESTINATION , CALL SIGN , HOME PORT , EI ’WLOYMENT

Examples of Relations (animate)

COMI ’IANDER, COMMANDING OFFICER

Exann,ples of Number Re 1 at ions

H U L L  NUMBER , ENDURANCE , LEN G TH

Examp les of Numb ers

63 , 855

The possessive construction with ‘5 (‘ for plural , e.g. SHIPS’

COM?.IANDERS) Is exemp l i f ied in l ines 15 , 17, 19, 21, 49.

Use of con junctions is shown in lines 23 and 25.

The next few lines after 25 are yes/no type questions .

Time verb HAVE appears in l ines 35, 37 (in a question with DO),

39 , 41 , 43 , 45 , 47.
Lines 51 and 53 show the use of THERE.

Verbs other than IS amid HAVE are illustrated in l Ines 55, 57 ,
61 , and 63 (in passIve form). For the discussion of verbs and how they

can be introduced scm’ p~n~~’ 5’).
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R — 2 .  S I M P L E  ENGLISH QUESTIONS ABO1J ’l’ INDIVIDUALS

A variety of examples Illustrate some structural types of

questions tinat can be asked about classes such as LOS ANGELES CLASS SHIPS,

TANKERS , TASK (;ROUPS , PORTS , EUROPEA N COUNTRY . English quan ti f iers
such as EACH , WHAT , WHICH , HOW MANY , AT LEAST TWO provide good means

of gro up ing data and obtaining listing of Information about the members

of a group . The questions below employ a number of quantifiers , but

not all that can be used. The mnes found In the examples are : WHAT, EACH ,

WHICH , ANY , SOME , HOW MANY , AT LEAS h’ . . . , WHICH OF , HOW MANY OF , EACH OF ,

SOME OF , ANY OF , AT LEAST . . . OF. Not exemp lif ied here are ALL, ALL OF ,
ALL BU ’l ’ , EVERY , EACH OF , AT MOST , EXACTLY wt nic h , however , are fo und in

examp les in later sections. At present , ALL still runs into some difficulties ,

and tinere are no examp l m ~’s of ALL OF and ALL BUT. EVERY is exemp l i f i ed  in

tine section on relative clauses in l i n e  99 , and ALL in lines 106 and 109. AT

MUST and EXACTLY are found in the  sect ion on comparisons . Numerous examples

of q u a n t i f i e r s  ;mr e In tine s ec t ion  on f o r m a t t i n g  of o u t p u t .

.‘I~HAT APE LOS ANGELES ‘CLASS ‘HIP.S ?
PH ILADELPH IA
BATON ‘ROUGE
LOS AN GELE S

5 , &CiHAT APE ‘TANK ERS ?
THER E AP E 411 LINE S IN TH IS AN WEP . ’ ‘HOW MANY DO ‘YOU WANT’?
RE SPOND WITH ‘ ALL , ‘ NONE~~. OP ‘A NUMBER.’

,~ 7
ATLANT I C

10  PACIFIC
ARABIAN SEA

UAM ICO
AN I ARC T rc
AR CT IC

v,~ INDIAN ‘OCEAN
• ï WHAT ‘APE TASr ~ ‘ m3ROUPS7

TGt~7. 2
TG27.’7
‘TG67. 1’

2 0  11367.3
TG24. 2

ii,eIHAT ‘I.S ‘THE ‘ENDURANCE ‘OF ‘KifTT~ HAWK CLASS SHIPS?45
45

~ 45
45

/WHAT ‘(S THE STATE OF READINESS ‘OF TG67.’1~C 3
Cd

3 0  Ci
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WHAT I THE nUMBER ‘OF ‘HAS ‘A ?AMPA ‘CLASS ‘SHIPS ?

I,IHAT IS ‘THE ‘NUMBER OF FPrGATE,r 7
3

~ ,,~&IHO ‘APE THE i, QMMp~NDEP5 OF CHARLES ‘F. ‘ADAMS CLAS S ‘SHIPS ?
CLIP J. FOX~4~CLIP ‘F. ‘ I4OLL ISTER
CLIP ‘P. BRANDENBURG
CLIP J. P. JONE S

‘ .0 CLIP W. BURNS
CLIP W. T . ‘ DOOR
CLIP A. BURP~E
CLIP C. PPESGPOVE
‘CLIP ‘P. OSGOOD
CLIP ‘W. ‘ T. HATCH
CLIP W . ‘HUNT

~WHO ‘IS THE ‘COMMANDER ‘OF EACH LOS ‘ANGELES ‘CLASS ‘SHIP?
PHILADELPHIA CLIP L. ‘.SNEAK

‘ BATON POLIGE ’ ‘CLIP ‘V . i~UrET
so  LOS ANGELES CLIP ‘D. ‘JONES

,~WHAT ‘IS ‘THE ‘LINEAL ‘OF ‘THE ‘COMMANDER ‘OF ‘EACH ‘LOS ‘ANGELES<
,>CLA.S S SH IP?

PHILA DELPHIA 4840
BATON ‘ROUGE ’ ‘ ‘4839

~ LOS ANGELES 4338
> W HAT IS THE EMPLOi’MENT ‘OF EACH ‘HASSA”(AMPA ‘CLASS ‘SHIP?

REPLEN I SHMENT
HA S.SAY AMPA ’ PEPLENrSHMENT
ASHTABULA ‘REPLENISHMENT

~‘° i’WHA T r.s ‘THE PERCENT ‘FUEL OF ‘EACH ‘TU24.’d. 2?
‘n OEL ‘ ‘ ‘ ‘ ‘ 73
POErSON ‘ ‘ ‘ ‘ ‘89
SELLERS ‘ ‘ ‘ ‘90

‘T OWERS ‘ ‘ ‘ ‘ 9 1 3
L (NDE ‘B. ‘MCCORMICK ‘95
KNO X~ 

‘ ‘ ‘ ‘ ‘ 913
W HAT APE THE PORTS ‘OF ‘EACH ‘EUROPEAN ‘COUNTR3’?
‘FRANCE ’ ’ ’ ’  LEHAVPE
‘ITAL Y ‘ ‘‘‘‘NA PLES

7 0  N ORWAY ‘ ‘ OSLO
NETHERLANDS ‘ ROTTEPDAM
UNITED KrNGIJOM LONDON

‘L IVERPUOL
GIBRAL TAR

i~ . ‘PORTUGAL ‘ ‘ ‘ L ISBON
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TH E CA RGO OF WHA T SHIPS  ‘r s  OIL ?
THERE ARE 4’J LINES (N THIS ANSWER. HOW ’MANY ‘DO ‘YOU ‘ WAN T?
RESPOND WITH ‘ A LL ’ s “ NONE~~ ‘OP ‘A ‘NUMBER.’

8 0  ATLANT IC
PACIFIC
ARAB IAN SEA

UAM ICO
ANTARCT rc

8 5  ‘ THE ‘HOME PORT OF ‘WH ICH ‘SHIPS I ‘MA’iPOPT7
‘CONSTELL ATION
~ ITT”? HAW K
JOHN F. KENNEDY
INDEPENDENCE

9 0  .~‘EACH EUROPEAN PORT ‘r.s ‘THE ‘BEST (NATION ‘OF ‘WHAT ‘SHIPS ?
‘ THERE ‘ARE 69 L INES ~N ‘THIS ‘ANSd ~EW.’ ‘‘ HOW MANY ‘DO YOU ‘WANT ?
RE SPOND W ITH ‘~ALL’ , “ NONE~~ OP ‘A NUMBER.
1 ii
LEHAYPE ‘ TAMESI.S
‘NAPLES CONSTELLATION

~ rTT’(HAuK
HA.S.SA ”r’AMPA

‘ A S  HTABULA
‘ ‘TANCPED

10 0  OSLO ’ ‘ ‘ ‘ ‘TAIPI’NG
TAGPI.S
‘TAG AYTPRY
TABOP

,,~ARE AN? SHIPS IN ‘TU24.2.’2 AIRCRAFT ‘CARRrER.S ?
i o ’ ~ 140

rs OSLO THE ‘DESTrNATION ‘OF ‘ SOME ‘LIBERIAN ‘SHIP ?
rio

‘~r’: THE HULL NUMBER ‘OF ‘SOME ‘ .SoVrET ‘SHIP ‘GREATER ‘THAN ‘ 1”30’3~r’IO
“o .~HUW ‘MAN”? SHIPS ARE (N TG24.d ~20

‘HOW ‘MArl ’? KrlO.< ‘SLH.S~S “SHIPS ‘ARE THERE ?

,~HOW ‘MAN”? ‘COMMANDER.S ‘OF ‘KNO.’~< ‘CLASS ‘SHIPS ‘ARE ‘THERE ?
1 15  9

,>~‘,JHAT TAS~ ‘GROUPS ‘ARE THERE~TG67.d
‘TG2 7. ’7
‘TG 6?.’1’

120  ‘ TG67.’3
TG24.d

—~~~~~~ ‘ ‘ 
~~~~~— ~~~~~~~~ ‘
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AR E TH ER E A T  L EAST 5 FRr GA rE:?
(ES
W HAT SHIP HA.S ‘HULL NUMBER .3557

12~ A DMIPAL GOLOVKU
,,~LdHA T AIRCRAFT CARR IERS ‘HAVE ‘ DOCTOR S?
CON TELLAT ION
SARA TOGA
AMER ICA

~ ITT” t’HAW~JOHN F. I~ENN EDY
INDEPENDENCE
,W HAT SHIP DOE S CLIP C.’ JACK SON HAV E~

Y~ NOX
n n s , ’ WHAT SHIPS HAVE NAPLES ‘AS BEST INAT ION~CONS~TELLP4T ION

~
‘ ITTYHPIWK

HA S AYRMPA
A :HTABULA

“ .0  TANCR ED
DO AN ?  SOV IET SHIPS ‘HAVE PERCENT ‘FUEL ‘L ESS ‘THAN ‘30?
10

,‘HOW MAN ’? SOVI ET ‘SHIPS ‘HAVE PEE:D ‘GREATER ‘THAN 15?
3

J 4 t ~ ‘ WHA T COUNTRIES HAVE ‘PORTS?
UNITED STATES
SOV IET UN ION
EGYPT
FR ANCE

i so ITALY
VENEZUELA
, ALIDI ARAB IA
ANGOL A
LIBERIA

1~~5 N ORWAY
OU T H AFR ICA

NE THERLANDS
LIN I TED K INGDOM
PORTUG AL

1 ’ 0  ARG ENT INA
‘ WHA T COUN TR Y HAS EACH P O R T ?
UNITED STATES MAYPOPT

‘NORFOL K
BALTIMORE

1 6 5  
‘ ‘ NEW YORK

WASHINGTON
WILMINGTON

‘ SOV IET UNION SEVASTUPOL
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‘ 7 °  EG’IPT ‘ ALEXANDRIA
FRANCE LEHAVPE
‘I TAL ? ‘ ‘ ‘ ‘ ‘ ‘NAPLES
‘VENEZUELA ‘ CAR ACAS
SAU D I APA B~ A ‘ALMA NANAH

17 5  ANGOLA ‘ MOCAM EDES
LUAN DA

LIBERIA ‘ MONROVIA
N ORWAY ‘ 

‘O S L O

SOUTH AFR ICA ‘CAPE ‘TOWN
1 8 0  NETH ERL ANDS ROTT ERDAM

‘ LINrT ED I TNGDOM LONDON
LIVERPOOL
GI BRAL TAR

‘PORTUGAL’ ’ ’ ’ ’  LISBON
1 8~ ARGENTINA ‘ ‘ ‘BUENOS ‘RIPE.S

,,
~w i-4rCH ‘OF THE AIRCRAFT ‘CAPPIEPS ‘HAVE ‘NAPLES ‘AS ‘DESTrNATION ?
‘CON STELL AT ION
~ ITTYHRWK

‘ HOW MAN ’? ‘OF THE US ‘SHIP.S ‘HAVE PERCENT ‘FUEL’ ’GREATER ‘THAN~19 0 > 9 1 3 ?

20
.>DO E ‘EACH OF THE AIRCRAFT ‘CARRIER.S HAVE ‘A ‘DOCTOR ?

CONSTELL ATION ‘ ‘ ‘ YES
‘S ARATOGA ’ ‘ ‘ “ ( E S

‘9 5  AMER ICA ‘ ‘ ‘ “ (ES
r ITTY HAWK ’ ‘ ‘ ‘ (ES
JOHN F.’ ’

K ENNEDY ‘ YES
INDEPENDENCE ‘ ‘ ‘YES

‘;f~ ‘THE ‘ENDURANCE ‘OF ‘ SOME ‘OF ‘THE ‘SUBMARINES ‘LESS ‘THAN ‘20?
~‘ 0 0  ‘h O

,.‘DOE S AN”? ‘OF THE ‘COMMANDER S ‘OF US SHIPS ‘HAVE ‘A ‘LINEAL~
,‘HIGHEP THAN 1 1113 130?

(‘ES
, ‘ DO ‘AT LEAST 18 ‘OF ‘THE ‘MERCHANT VESSELS ‘CARRY ‘OrL~

,. r) 5  (‘ES
i’COIIBAT READI n ESS ‘RAT ING ‘OF ‘WHAT SHIPS IS’ NOT ‘Cl’ ?

AM ER ICA
~
‘ ITTYHAWI
STEW ETT

2 1 0  CHARLES ‘F. ADAMS
‘HOEL
CONNOL E
RATHBURNE
il E’IEPKOPD

y i s ,’THE DEST INATrOnI ‘OF ‘WHAT ‘US ‘SHIP.S ‘IS ‘NOT ‘NAPLES?
‘ THERE APE ‘ 71 ‘ L INES ‘IN ‘THIS AN ’WEW . ’ ‘ ‘HOW MANY ‘DO ‘YOU ‘WANT?
RESPOND ‘ WITH ‘ ALL” , ‘ NONE~’~ ‘OP ‘A ‘NUMBER.

SARATOGA
2 2 0  AMERICA

JOHN ‘ F. ‘ KENNEDY
INDEPENDENCE
STURGEON
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THE PERCENT FUEL ‘OF WHA T US S HIP’S ‘r : ‘NOT ‘LESS ‘THAN ‘30?
2 2 S  THERE ‘APE 40 LINES ‘

~ N TH I. ANSWER. ’ ‘ ‘HOW MANY DO ‘YOU WANT?
RESPOND WITH ‘ ALL’ ,’ “ NONE~’~ O P ’ A ’NUNBER.’
/5

CONSTELLAT I ON
SARATOGA

2 3 0  K(TT ’ t’HAWK
JOHN F. K ENNEDY
INDEPENDENCE

~THE CARGO OF HOti l MAN”? ‘niORWEGrAri ‘SHIPS ‘IS ‘NOT ‘OIL ?
1’ ‘3

2 3 5  THE DESTINATION ‘OF WHAT ‘US ‘SHIPS IS UNKNOWN ?
AMER ICA
JO EPHUS DANrEL :
SOUTH CAPOL~ NA
CAL IFORNIA

2 4 0  WA INWPIG HT
FOX
W ILL IAM H. STA NDLEY
‘STE RETT
HORN E

2 4 5  JQUET T
DIDDLE

The questions in lines 1—27 result in a sing le list , those

in lines 31 and 33 in a count .  If  an answer exceeds a certain length ,

30 lines , the user is given the op t ion of ob taining only par t of the
answer , as is shown in line 6. In lines 47—67 the questions result

in a listing in two columns. Nonnumerical and numerical data may be

mixed , as in line 60. In questions in lines 76—90, WHAT does not

appear at the beg inning of the question. Lines 104—108 are yes/no

type questions. Lines 112—1 22 show the use of THERE. In lines

124—192 the verb HAVE Is employed. Numerical comparisons are found

In l in es 108, 141, 143, 189 , 199 , 202 , and 224. Comparisons are

further discussed and further exemp lified in on page 48ff. The verb

CARRY is used in line 204 in a yes/no question . Lines 206, 215 ,
224 , and 233 contain the negative NOT. The use of UNKNOWN is shown

in line 235.

- ‘-
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A great many of the possible sentence types involving

combinations of some of the structural elements introduced so far

and later in this book cannot all be illustrated here. It is hoped ,

however , tha t f r om these examples a user may star t hav ing a feel
for the variety of sentences that can be constructed.
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C. TENSE AND TIME

RE!. English includes (‘al)ahilitles for handling tenses other

than present , i,e. pa’>i  and future , as well as explicit references to

time of events , I.e. dates. The smallest unit of t ime in REL English

is a day. ‘i’h ’ t m e  ~;p a n  covered Is from 1826 to 2000.

NOW refers t o  the day Uu’ user s igned  on th e terminal . These capabilities

cannot , however , be illustr aied on t h e  Navy dat a  base since i t  does not

include time i n f o r m a t i o n .  ‘lu 1w h ide examples  of how tense and t ime

is handl ed , a small  data h~~~’ was constructed dealing with contracts

which have various time intervals attached to them.

liii ’ protocol b e l o w  I I  [u ~~t rates the use of tenses and a

v a r i e t y  of t i m e s .  Conurn ’nts arid exp l a n a t i o n s  f o l l o w  the protocol.

LIST MICROPROCESSOR l ONTPHl5TT~.

~1j :~ :?~ ~J~ Jf ~ nB ,I ? 4 E r G N P E ~4~
9
~~77

NI-74-12 ~TARTIN6 APRIL ~~~ 1974 ENDING APRIL 14. 1976
r4T-77-14 ~TAPTTN ’~ 197? ENDING 1978-

~~~~~~~

-

~~~~~~ ~~~~~~ ~~~~ ~~~~~~~~~~~~~~~n1T :?6_ ~~1 ~.:TAP T IN~ OCTfl~ EP 1976 ENDING SEPf~ MBEP 1 .78
r’I I’-7?-12 STAR TING DECEMBER 15, 1977 ENDING DECEMBER 14, 1978

10  rlI-77— ’3 START INI O~ TOFEP 11. 1977 ENDING OCTOBER 09’ 1978
>UHAT ARE THE C flt’4TPAC 1OP’~ AND AMOIJMTS’ OF I::IJpR~ NT’

.
/ M I C R O P P O CE~~:OP ‘:or ’4TRAcT:~GENERAL DATA CORP ~.40O0

DENVER-GRAHM CORP 1’~~ 000
1~~ A. JOHN CORP ~P.O00COMPUTER CONSIJLTRNTS INTHI 18000

MIAM I STATE u NIVERSITY ‘~6Ofl0. ‘ I.JHD I,)A5’ THE PRINCIPAL Ir1vES’TI’3ATOR AND CONTRACTOR OF EACH”
:‘OCTOBER 1’ 19?? MICROPROCE SSOR CONTRACT?

2 0  r41-7€-6 H. LANSLIRLE GENERAL DATA CORP
rlI-77-14 L. MC COY DEr’4VE’P-GPRHM CORP
t4 1-76-t7 P. LOST COLORADO INST OF TECH
r11-76-24 C . I HARLE~ NAT IONAL BIJSINE~~ MACH INES
rII-?6- ’31 H. CHANG A. JOHN C ORP
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2 5 >
~~~A~~ W~~ T

~~ 
~~~I~~~~~

T ION OF EACH CONTRACT IN OCTO BER 197??

r’1 I-75-4 FiETI,IORVc: AND IOMMIJN!CRTIONS
111-76—28 Ir4~ T IT I,ITTflN A g

0 111-76—10 riEt&.JflPYS AND COMMIJNTCAT IONS ENDING OCTOBER 19, 1977
111-76-6 MIrPOPPOCESSORS
111—77—14 M ICROPROCESSORS
111-76-17 MICROPROCESSOR S
111-76-24 MICROPROC ESSORS

~ i1f:~~:~’ ~~~~~~~~~ START ING OCTOBER 10, 1977
111-76-33 ARTIFICIAL INTELLIGENC
r’1T-7~.- l 3  A PTT F !~~1AL INTF1L1GFN~r’U-7E-’

~ ARTIFICIAL INTELLIGENCE ENDING OCTOBER 22, 1977
4 0  111-76-30 A R T I F I C I A L  I N T E L L I G E N C E

111-76-15 ARTIFIC IAL INTELLIGENCE ENDINI OCTOBER 13, 1977
U f :~~~ : ‘~flH~~ ~~~~~~~111-76-12 ‘~‘OFT I,IARE ENG INEEPINI
111—77-5 ~.OFTWA RE ENGINEEPTN1~111-77-15 THEORETICAL COMF”JTEF SCIENCE
111-76-34 THEORETICAL C OMPu TER SCIENCE
111-76-25 THEORETICAL COMPUTER SCIENCE
111-77-8 THEORETICAL COMPUTER SCIENCE

50 ? I,JHAT WAS THE AMOu NT OF THE JUNE 1975 CONTRACTS 1,11TH EACH”
>CLAS L’IFICAT ION?
ARTIFICIAL INTELLIGENCE 181i000

SOFTWARE ENGINEERING 
1
~~~888
1760 00

INS:TITIJTIONAL 600000
220000

THEORETICAL COMPUTER SCIENCE 280 00
MTCR OPRfl CE SSOPS 1800 0

40000
NETWORK S AND CDMM IJN I CR T IDNS ~2000

660011
> u,JHAT I,JAS ,THE TOTAL AMOUNT OF JUNE 1975 CONTRACTS 1,11TH EACH’s
‘
~~~~~~~~~I~~~

T
~ RY~ LL IGFNr’F 288000

‘:‘OFTWRRE ENGINEERING 222000
INSTIT IJTIONAL 820000
THEORETICAL COMPIJTER ~1IENCE 28000
MICROP ROCESSORS 58000

7 0  NETWORKS AND COMMUr1TCRTIOr1~’ 98000,> HOW MANY A ! CONTRACTS APE THERE?,
~~8t1EARNY Al cONTRAC TS I~1EPE THERE IN LAST YEAR?

2 STARTING NOVEMBER 07, 1977
i s  3 STARTING OCTOBER 23, 1 977 ENDING NOVEMBER 06. 1977

4 S TARTING ~~TOBEP 14, 1 97? ENDING OCTOBER 22’ 19??
S TIAPT ING :~ PTFMBFP 22’ 1q77 ENDING OCTOBER 13’ 1977
~ ‘~TRPTING AI,IGIJST 1?, 1°?? ENDING SEPTEMBER 21i 1977
~ ‘ TRPT INf~ Ju LY 17, i°fl ENDING AUGu ST 16~ 977
~ 

- TAPTINr, MAY 30’ 1°~ 7 ENDING JULY 16, 197
~ ENDING JANIJARY l~~. 1°??

, IARIIN~ 
MAY fl~~ 19w? ~~ RT ~~G MA~ ~~°‘ ~977

z~~~n ~+ P ~~~~~~~ZL 
1

4 :  M~ dF~~~ZCH’ ~TA~~~~PD IJNIVERS
8 5 , 9 N ~~ A~~ ~~~~~~~~~~~~~~ ~.t~ øtIMG NOVEMBER 1976

111-76-33 H. CHAMBERS EMDIN~ MARCH 04’ 1978
111-76-7 5/~ M ILLS’RPS FNrhIN~ FEBRUARY 1 7 R
111-77-19 H. CHAMPFRS ~‘TA PT Ir4G 19?? ENDING JUNE 1 .77
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~‘ C ~~ A~ ~~~~~~~~~~~~ 
OF C O N T R A C T S  WHO~ E\

4801100 INSTITUTIONAL
STA RT ING NOVEMBER 1976

600110 ARTIFICIAL INTELLIGENC E
‘~TART !Nr~ MARCH 05. 1976 ENDING MARCH 14, 1978

14000 THEORETICAL COMPUTER SC IENCE
STARTING 1977 END ING JUNE 1977‘>L I’ST THE AMOUNT S’ AND PRINCIPAL INVE:T IGATOR S’ OF rURRENT’~‘

~CONTRAcT:. WHICH lIhERE CONTRACTS BEFORE Ju NE 1977.
1 0 0  6 0 0 0 0 0  1. BLIRDICK STARTING OCTOBER 197~220000 Ti. ARCHER START ING ,IUNE 1974

420000 H. CHAMBERS STARTING NOVEMBER 1976
84000 H. LANSPALE STARTING DECEMBER 1976

198000 L. MC: COY ‘STARTING 1977
10 5  58000 H. CHANG ‘STARTING OCTOBER 1976

62000 A. COPP I TARTING NOVEMBER 21, 1976
40000 P. GAIPAP STARTING AIJGIJST 15, 1 .76

‘::‘h.JHAT I,JAS THE SUM , MAX, MIN ANTI MEAN OF THE AMOIJNTS OF ,JRNIJARY 1~~”‘> 1978 CONTRACTS’ WITH EACH CLASS IFICATION?
110 ARTIFICIAL INTELLIGENCE 108000 60000 48000 54000

SOFTWARE ENGINEERING 196000 87000 47000 65333.3
INSTITUTIONAL 1.:3E406 600000 220000 433:333
THEORETICAL COMPUTER ~CIENCF 95000 40 000 21000 31666.7
MIr:ROPROCESSOP~ 748000 1°8000 18000 1Q~~ 571 1  

~~~ ~~~~~
N
~~~~~~9N~ F JAN~J~~~~

0
1, f °CDN~~~~8~ S’~ 

66000
‘:~OF EACH CONTRACTOR?COLORADO INST OF TECH ‘346000
INFORMATION SC’! CORP 634000

l’°  MELLON UNIVERSITY 66000
STANDARD UNIVERSITY 627000
GENERAL DATA CORP 8400 0
DENVER- 6RAHM CORP 198000
NATIONAL BIJS INFSS MACHINES 168000

l2~ A. JOHN CORP 58000
COMPIJTER CONSULTANTS INTNL 18000
MIAM I STATE UN IV E R S I T Y  96000
M INN ESOTA PO L Y T E C H N I C  I N ST  48000
MIJLT IV AC CORP 1 119000

1 1 0  h.J~’QM ING STATE UNIVERSITY 40000
AIJTHIJP J . BIGGER CORP .‘1000
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Lint ’  I is a command t h a t  h i o ] d ,s fo r a l l  t ime , I.e. all

micropr ocessor contracts are listed , with their times , both those

t ha t  a re c u r r e n t l y cont inuing , a,s in lIne 2 , a nd t hose t hat  h ad

al ready ended , as In l ine  3.

CURRENT con t r a c t s  which  are I n q u i r e d  about  in  l ine  11 are

l imi ted te those t h a t  are  In ex i s t  ence at t he  p a r t !  cu lar  t ime t h a t

ti le use r is w o r k i n g .  Thus , as can he seen f r o m  l Ines  13—17 , t h e re

a re 5 cont rac ts  in exis tence.  ‘Ih esi’ correspond to l ines  2 , 5 , 8 ,

9 , and 10 of the previous answer.

Tine information can prec ’dc tie ’ noun which it modifies ,

as in l in e s  19 , 50 , 63.

The t ime Information may consist of a s p e c i f i c  day ,  as i n

111W 19 , or cover a longer  i n  t &~ rva  1 , e.g. a mon Lii , as in I inc 25,

or a year , as in l i n e  73 . I f  a p e r i o d  such as a month  is  used , as

in line 25 , contracts which were in existence throughout the period

are listed (liiie ~ 28, 29), and also contracts which ended or started

w i t h in  t h e pe r iod , w i t h  t h e  appropriate information (lines 30, 36).

In line 71 the present tense cli c t s the answer NONE. As

can be seen f rom the l ines  that , follow , a number of such cont rac ts

existed In t h e  p rev ious  year .  L I n e  82 means t ha t  there  were 9 cont rac ts

a lso s t a r t ing May 02 , 1977 and ending May 29, 1977.

P repos it  ions sucL as IN ( l ine  25)  , AFTER ( l i n e  85) , BE FORE

( l i n e  99) tan he’ used i n  t lie I r ord i na ry  m e a n i n g s .

I f a q u e s t i o n  i s  I i i  a given tense , e.g. In the past tense , as

in l ines 90—91 , hut there Is lb time ex p r ession  to specify the time

per rod , t h e ’  t cl i st ’  oh ’ t l i e vi’ rh dcl e rift lu’s t he answer.  In t he case of

t h e past , events that existed lii (lie past and that ci t h i e r  eiided iii

the past or continue In t h e present moment are considered .

Various complex operat Ions can he’ performed on data with

attached t imes , suc h as total ( s u m ) ,  maximum , minimum , mean , as can

be seen from h Ines 63 , 108, 116 .

—
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Line I is a command t h a t  ho lds  fo r  a l l  t i m e , i.e. all

i i i i ( ’ r o l )r ue ’ s,sor contracts are listed , w i t h tliei r t imes , botb i those

that arc currently cont inuing, as Iii l ime 2, and those that had

already etided , :15 in lIn e ’ 3.

CURRENT c o n t r a c t s  w h i l  cii  a r e i n q u i  red about i n  l I n e  11 are

l i m i  it ’d to t h i o ~ i ’ t h a t  are ’ in cxi  ,stt’ius’ at LIR’ part Icular time that

the  user i s  w o r k i n g .  Thus , as can be s ’i’i i  I ron lines 1 1—1 7 , there

are 5 c ont r a c t s  i n  e ’x i s t e n c i ’ . ‘l’hit’se ’ correspond to l i l i e s  2 , 5, 8,

9 , and 10 of t he ’ pr i ’v  I OU .S answ er.

‘1’ ime i n f o r m a l ion can pre’ct dc t lie noun whi i cli I t mod if I Cs ,

a:; in l in e s  19 , 50, 63.

‘l iii’ t inc j u t  o rma t  ion may con ,si st of a specific day, as In

line 19 , or cover a l onger interv al , e.g. a month , as in line 25 ,

or a ye~ir , as i n  line 73. If a period such as a month is used , as

in lint ’ 25 , coaL racts which were in exist ‘‘net’ thiroug Lout the period

ire listed (lines 28, 29) , and ilso contracts w h i c h  ended or started

w i t h i n  t he  p e r i o d , w lb the’ a pp r o p r  I ate’ i n f o r m a t i o n  (lines 30, 36)

lii I i at’ 71 11w pr e ’~~’ii  t t t ’i I~~t’ e’ I i c ts t i l e  answer NONE. As

i ’ ;iii he see’ii I rom the lines that to I low , a number of suchi contracts

cx i  sled in  t h e  p r ev i o u s  y ea r .  Li t i c  82 means that th ere were 9 contracts

,tl se , ‘tart ing May 02 , 1977 and  e n d i n g  May 29 , 1 977.

I ’ r epos i  t i o l i s  such as I N  (I Inc 25), AFTER (l ine 85) , BEFORE

(line 99) can be used in their ord iitary flicanirigs .

If a q u e s t ion  i s  in a given tense , e.g. in the past tense , as

in  l ines 90—91 , hut there is no time expression to specif y the time

p er iod , t h e  tense ( i f  t u e  ver b  d e t e r m i n e s  the answer.  In the case of

the past , events that existed in the past and tha t either ended In

t he ’ past or continue i n  the present moment are considered .

Various comp l e x opera t ions  can lu performed on data with

attached I m e’s, such ;i~~ t o t a l  ( su m )  , maxim um , minimum , mean , as can

be se e n  t rom Ii I i i ’ : ;  63 , 108, I U .
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Li . MORE COMPLEX QUE R IE S

Li—I . QIJER I ES WI ‘i’ll R E L A T I V E  SUb OR D INATE CLAUSES

R € ’I a t  I ye s ub o r d i na t  ‘ I  ; e i ls ’s supp l y  some i n fo rmal  Ion about

the  noun to which they are at t ;i ’ I i e ’ d , f o r  i n s t a n ce , SHIPS THAT CARRY
COAL. They f un c t i o n  as a unit wi Lii the noun which they mod i fy In the
m a i n  sen tence . They refe r to t h e  noun by means of relative pronouns

Who , WHICH , THA I , and WH OSE. Coimneiits and e x p l a n a t i o n s  f o l l o w  the

pro toco l .

WHA T 1.2 THE MANE ‘OF ‘THE OFFrCER ‘WHO COMMANDS ‘ THE ‘BrDDLE?
‘CAPT J.’ TOW NES

.~ rs THE LrrIEAL ‘OF ‘THE ‘OFFICEP WHO ‘COMMANDS ‘THE ‘KNOX ’S:

.. GREATER THAN ‘50110?
5
,WHA T ‘APE THE LIr4EALS ‘OF ‘oFFrCERS WHO ‘COMMAND ‘EACH ’s
,,

~HrP ‘WHOSE HOME ‘PORT ‘r~ ‘CHARLESTON ?
‘JOSEPHUS ‘DANIELS ‘ ‘ ‘ ‘4843
‘ G U TH CAROLINA ‘ ‘ ‘ ‘ 4842

10 ‘CALIFORNIA ‘ ‘ ‘ 484 1
‘FOX ‘ ‘ ‘

4849
WILLIAM H. 2TANDLEY ‘ ‘ 4848

TEPETT ‘ ‘ 484 7
HORNE ‘ ‘ ‘ ‘ ‘ 4846

15 JOU ETT ‘ ‘ ‘4845
BIDD LE ‘ ‘ ‘ ‘4850
KNOX ‘ 1001 2
CONNOLE 10016
HEPBURN ‘ ‘ ‘ 10015

~ o ‘GRAY ‘ Ia) 014
‘ROAPK ‘ ‘ ‘ ‘ ‘ 100 13
‘RATHBUPNE ‘ ‘ ‘ 10017
‘LANG ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 002 0
W. ’ 2. SIMS i’ooi’;

2 5  MEYERKORII ’ ‘ ‘ ‘ ‘ ‘ 1 ’  0i.1l;~
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HOW MA~ ’1 2H 1 P  APE THERE THA T HAVE A DOCTOR ?

,HOW NAN ? 2NIP2 APE THEPE THA T HAVE NAPLE , A DESTINATION~5
~° ,WHAT . HIP THA T HAVE NAPL E A DE~~T INATI ON APE THEPE ?

CON. TELLAT FUN
ITT’?HAW)(

HA 2. AYAMPA
A H T AB U LA

“ TANCR ED
. H0W MAli’? 2H1P2 APE rHERE T HAT HAVE MA/IlIUM CRL~I~~ING .

PEEDi NOr LE2 THAN 357
13

,~WHAI ARE THE FLA’5 2 OF , H1P [HAT CAPR ? TA NK:?
41) N ORWAY

WE:T i;Ep u~i4fjy
NE TH ERLANDS
U~~~TED K rrli3DoM

DO H1P THE ‘HI DEPaR~~TE D LONDON CAPR”j 7
s ”  ‘, ENEPAL lIE WCHArIDrSE

,.i~ 4AF DL]E2 EA ’2 14 ’SHI P rHAr DEPARTED PIGA CAPRY~
TARU 

‘ ‘ 

AIRCRAF T
TuR RAt4TED TANK S

~“ DOE EACH 2HIP THA T DEPARTED PIGA CARRY AIRCRAFT?
‘ 0  TAPU YE S

T I4PAI’ITED NO
‘W HAT r, THE DEL~TINA T ION ‘OF ~HFP THAT HAVE DEPARTED”~
,LONDON ?

ROT T ERIIAM
LEHAVPE

,‘DO 2HIP THA T DEPARTED LOIiDOI’i HAVE ROTTE PDAP$ AS
TINAT ION 7

.2
,iDO . LJME 7H1P2 THAT DEPARTED LJ LU CARP”? OIL ?

1,4

,DOE . THE ~HIP WH rCH CAPT R. . PRIJANCE COMMAND: HAVE~,r?AYPLWT A HOME PORT?

‘DO 0ME H1P2 W HICH CARRY COAL HAVE BAL TrM0PE A:
i s  , DEPARTIJRE PLIrrs r~rio

‘WHAT DO HIP.2 WHOSE DEPAP FIJPE POINT IS BA L T I MOR E CAPPY~GENERAL FOODS
i,~ONSTmJCTr~~ MATERIALS

70  iDOE~ THE 2HT P WHICH CDR C. JACKSON ‘COMMAND s i’4AVE~
‘ENDURANCE GREATER ‘THAN 7O~rio
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W HAT ‘IS THE ‘ENDURANCE ‘OF ‘THE SHIP WHICH ‘CDR ‘C. ‘JACKSUN’~:COMMANDS ?
7 5  35

DOE S THE ‘SHIP WHICH ‘CAPT ‘P.’ ‘SPRUANCE ‘CONMANDS’~
‘APPROACH N A P L ES?
(ES

:> DOE, ‘ AN”? ‘SHIP WHOSE ‘DEPARTURE ‘POrNT ‘r.: SOME “iS ‘PORT~:
~ o iCARPY AIRCPAF T~‘(ES

;DO ‘SHIP.: ‘WHOSE ‘NORMAL CRUTSrNG ‘SPEEDS ‘EXCEED ‘15 ‘HAVE \
~PERCENT ‘FUEL GREATER ‘THAN 7’) ?

(ES
85; i THE PERCENT FUEL, ‘OF WHA T HIPS ‘WHOSE NOPMAL’ ’CPUo~ rSrN6~

~SPEEDS ‘EXCEED ‘ 15 ‘IS ‘GREATER ‘ THAN ‘70?
‘THERE APE ‘46 ‘LINES ‘I’M ‘THIS ‘AN WEP.’ ’HOW MANY ‘DO ‘YOU ‘WANT?
RESPOND ‘WITH ALL ,’ ‘ NONE , ’ OR ‘A ‘NUMBER.’

9 0  ‘CONST ELLATrON
SARATOGA
K ITTYH AW K
JOHN F. KENNEDY
INDEPENDENCE

9 5  JOSEPHUS DANrELS
WAFNWRIGH T
FOX
W ILL IAN ‘H. STANULEY

DOES ‘EVER”? AIRCRAFT ‘CARRIEI~ ‘WH ICH HAS ‘A ‘DOCTOR ‘SAIL ‘FOR \
10 0  > SOME ‘EUROPEAN ‘PORT ?

No
,“ rS ‘AN”? ‘SUBMARINE ‘WHOSE SPEED I ‘ ‘GREATER ‘ THAN ‘OR ‘EQUAL ‘

~~~

iTO ‘ i’ll ‘OWNED ‘BY ‘USSR ‘OP ‘ U’S~
UNITED ‘STATES ’ NO

‘ O s  SOVIET UNION ’ ‘ “(ES
ARE ‘ALL ‘AIRCRAF T ‘CARRIERS W HOSE ‘BESTrNATION ‘IS ‘NAPLES’~iOWN ED B’? US?
(ES

iDO ALL ‘MERCHANT VESSELS W HrCH ‘CARP”? ‘O IL ‘OR ‘ANMUNITtON~1 10 ,BELONG TO US?
AMMUNITION ’ ‘NO
OIL ’ ‘ ‘ rio
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In t h e ’ protoco l WHO Is found in lines 1 , 3, 6; WHICH is in

l ines 61 , 64 , 70 , 13 , 76 , 99 , and 109; WHOSE is In lines 7, 67 , 79 , 82 ,
85 , 102 , and 106. ‘FIn’ rest of tIn’ sentences contain THAT. The verbs

BE and HAVE occur in thn ’si ’ relativ e clauses , but regular verbs such as

DEPART p r e d o m i n a te .

Rel ativ e c I ; ’u ,se~ I r e ’  , ‘i t hie r attached at the  end or possible

end of the main se ’flte iie ’i’ as Iii I m e  I , . . .O F F IC E R  WHO COMMANDS

THE BIDDLE? , or embedded w i t h i n  t I f l ’  sentence’ as in line 3, . . . OFFICER

WHO COMMANDS TIlE KNOX GREATER. . . . The two types of construct ions

are indicated with the lines where they occur.

Lines 6 and 7 contain two relative clauses, each of which

could end the sentence’, I.e. be f inal. The presence of EACH results

In the listing.

Line 30 has an embedded clause also with the THERE construction .

Line ‘37 lois a f i n a l  i ’ I ; e u s e ’  t h a t  c o n t a i n s  a comparative .

In line 39 t u e  clause’ is I I~~al and con ta ins  a regular verb .

Line 44 contains a clause with a regular verb embedded in

the main sente!ii(’e with a regular verb.

Line 46 is s i m i l a r  to l I n e  44 bu t  con ta ins  EACH .

LIne 49 is a yes/no question with EACH and an embedded clause .

Line 56 Is similar to line 49 but is without EACH.

Lin e 59 is simi l ar to l i n e 49 , but contains SOME.

Line 61 has an embedded clause with a subject that Is different

from the noun which the clause modifies.

Line 64 has an embedded clause.

LIne  67 contains an embedded clause with the pronoun WHOSE.

I n  such c l a u se s  thit’ nub ~t ’ct  I s  d i f f e r e n t  f rom t h e  noun w h i c h  the clause

modifies.

I n  l I n e  70 t h e  embedded c l a u s e  has a d i f f e r e n t  sub lect  and

t h e  maifl senlence’ coat alas a ci)mpar [son .

1.1 i i e  7 )  h a s  a f I n a l r e 1 a t  I ye c lause  wi  Lii  a d i f f e r e n t  sub jec t .

I . t iw 16 ( ‘t ) f l ta  i l l s  au embedd ed c1ause~ wi  lii a d i i i  er en t  sub jec t .

In l i n e  19 t he. embedded r e l a t i ve  c l ause  h a s  t h e  pronoun

WHOSE and t h e  q u a n t i f i e r  SOME .

Line  82 has an embedded e lause  w i t h  WHOSE a~ d a comparison ,

-
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and the main sentence also has a comparison .

In line 85 almost all t he  words are the  same as In l ine 82

but ,  due to a different grammatical structure different results are

obtained. The relative clause’ contains WHOSE and Is embedded.

Line 99 contaIns an em bedded relative clause with WHICH.

There are two quant ifiers -- EVERY and SOME. Tue verb SAIL FOR is

shown in the section on verbs.

In l ine  102 the  r e l a t i v e  c l a u s e  s t a r t s  w i t h  WHOSE , Is  embedded ,

and contains a comparison. The ANY quantifier Es present. The passive

verb IS . . . OWNED Is t r e a t e d  in t h e  s ec t ion  on verbs .  The conj u n c t io n

OR Is discussed In t h e’ sect  Ion  on c o n j unc t  ions.

L i n e  106 is somewhat s m l  h ,tr to th ir ’ above , but contains t h e

quantifier ALL.

In lIne 109 the  relative c lause is also embedded but it

starts with WH I CH . The verb BELONG TO is shown in the section on verbs.

A special case of sentence’s with relative clauses are elli p tical

sentences which on the surface do not contain a relative clause. Examples

are found in the  protocol below.

W H A T  AR E A IR CR AFT CRPP 1EP~~ WITh  EACH MIS~~ IDN?
5IJPVEILLANCE OPERATIONS’ ‘ CON STELLATION

VITTYHAbJK
JOHN F. KENNEDY

~ TENDER RESTRICTED AVAILABIL ITY SARATOGA
INDEPENDENCE

OV ERHAIJL ‘ ‘ AMERICA
>HOW MA~4”f A IRCRAFT CAPPIEP~~ W ITH EA CH FL AG APE ’ THE~~E?
IJHITED ‘ TATEO 6

OVIET IJNIOIj 4
>APE THER E HOPE THAN TWO Si,l?MRRINES W I T H  ‘ EACH EMPLOY MENT?

ROu TINE MAINTENANCE ‘ YES
~IJPVE !LLRNCE OPERATIONS “liD
ANTI—SHIPP ING OPERATIONS NO

is  ANTI- IJBMAP IME OPERATIONS YES

SIJPVEILLANrE OPERATION~ 
W I T H  EACH MISSIDN ’ HAI,’E A DOCTOR?

TENDER RESTRICTED AVAILAB IL ITy ” 2
OVERHAUL ‘ “ 1

‘ O H OW MANY SUBMARINES WITH HOME PORTS ARE ’ THERE?
>~~~AT SUBMAR INES WITH SPEEDS GREATER THAN ~ ARE THERE?

u SSR 17

-
~~~~~~~~~~~~~ ‘. -‘
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Such sentences conta in  e l l ip t i ca l, or t runcated , re la t ive

clauses where the re la t ive  pronoun and the verb , usual ly HAVE , have

been subs t i tu ted  by WITH. Thus , HOW MAN Y AIRCRAFT CARRIERS WITH EACH

MISSION HAVE A DOCTOR? is equivalent  to HOW MANY AIRCRAFT CARRIERS WHICH

HAVE EACH MISSION HAVE A DOCTOR? The ellip t ica l  construct ion results

in a shor te r  and smoother sentence.

Just  as In the case of re la t ive  clauses , the WITH construct ions

can be sentence f ina l  or embedded. In  l ines 1 and 11 they are f i n a l ,

and in l ines 8, 16, 20 , 22 they are embedded.

-‘ ‘- - — S
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0 — 2 .  C O N I U N C T I U N S

Noun phrase s  (includ i ng single nouns)  can be conjoined w i t h

o the r  noun phrases ;  verb  phrase ’s ( i n c l u d i n g  s ingle’  verbs)  w i t h  o th er

verb phrases ;  and r e l a t i v e ’  clauses with relative clauses. The conjunction

words are AND and OR. Thie ’ protocol below I l l u s t r a t e s  some of the

p o s s ib i l i t i e s  of u s i n g  c o n j u n c t i o n s .  Conunents and explanat ions  follow

th ’ p r o t o c o l .

WHAT ARE THE ‘DESrrr9ArrONs OF r r r ’r’H~~~ AND ‘LOS ‘ANGELES ~‘Kr TTYHA~ K NAPL ES
‘LOS ANGELES NORFOLK
WHAT ARE THE DES T~ NAT~ ON2 OF THE LOS ‘ANGELES AND”

~ i,ITT’/HAw~. ‘CLA .’i’ :Hrp:~CONS TELL AT ION ‘NAPLES
AEIERrCA ‘ ‘ UNKNOWN

‘K ITTYHAU u( NAPLES
JOHN F.’ K:ENNEDY NORFOLK

1 0  LOS ANGELES ‘ NORFOLK
‘DO ES ‘A M’? SHIP CARP”? ‘TANKI S AND ‘ArRCPAFT ~
‘ArPCRAFT YES
TANKS

,
~W HAT SHIPS ‘CAPP’i ‘TANKS ‘AND COAL 7

1 5  TANK S CANADRIAN ‘STAP
‘ANSTELHCF
TRANSAMEPrCR
‘POSEIDON
TAPANTED

2 0  ‘ ‘ ‘TALIPUS
COAL ENGLISH TAR

‘EMPIRE STAR
DUNED IN STAP
AMST ELD~EP

~ 5 ,piOW MAN ? SHrP: CARP ‘ TANK ,.’ ‘AND AIRCPAFT~AIRCRAFT 9
TANK S 5
iHOW MAN”? SHIP; ‘APE THERE WHIC H ‘CAPP’i’ ‘ArPCRAFT, ‘TANKS’
..0P TRUCK ?

~o ‘AIRCRAF T 9
‘TANKS ‘ 6
TRUCKS ’ 2

;WHAT I ‘THE HULL NUMBER AND HJME PORT ‘OF ‘EACH ‘AIRCPAFT\
iCAPPIER ?

~ s CONSTELLATION ’ ‘ ‘64 ’ MAY PURT
APATUGA ‘ ‘60 ’ NORFOLK

‘AMERICA ‘ ‘ ‘ ‘ 6 6 ’ NORFOLK
KITTYHAU K ‘ ‘ 63’ MAYPOPT
JOHN F. ‘KENNEDY ‘ ‘67 ’ ‘NAYPOPT

4 0  INDEPENDENC E ‘62 ’ MAYPOPT

t
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J WHA T IS THE ‘DESTINATION, ‘PERCENT ‘FUEL AND ENDURANCE’:
,>‘QF ‘ EACH SHIP WHOSE ‘HOME PORT ‘IS ‘NORFOLK~SARATOGA ‘ ‘ ‘ ‘ ‘G’JOON .~< .3000W 100 ‘45
‘ A M E R I C A ’ ’ ’  ‘UNK NOWN ‘ ‘ ‘ ‘ ‘ I) 45

4 S  STURGEON ‘ ‘ON ~d ‘4500E ‘ ‘ ‘‘1 ’ 00 ‘ ‘ ‘96
PHILADELPHIA ‘ ‘ ‘ ‘NORFOLK ‘‘ ‘ ‘ ‘ ‘1’ 00 ‘‘130
BATON ‘ROUGE ‘ NORFOLK ‘ ‘ ‘‘100 13 0
LOS ‘ANGELES ‘‘ ‘ ‘ NORFOLK 

‘ ‘ ‘10’) ‘ 130
POGY ’ ‘ ‘NORFOL K ‘ ‘ ‘ ‘ ‘ 1 ’ 0 0 ’ ’  ‘96
I5PRYL ING ‘ ‘ ‘ 3500N < ‘ l”JOOE ‘ ‘1’ 00 ‘ ‘96
TAUTOG ‘ ‘ ‘ ‘ ‘ 37005 ,< ‘2(100E ‘l’ Oil ‘ ‘96
WHAL E ‘ ‘ ‘ ‘ ‘ ‘15005 ,< 1,3 C10E ‘ 10 (3 ‘ “ ‘96
ASPRO ’’ ’  ‘ ‘ ‘ ‘ NORFOLK ’ ‘ ‘100 ‘ ‘96

‘ SUNF 1514 ‘ ‘ ‘ ‘ NORFOL K ‘ ‘ ‘ 1 0 0  ‘ ‘96
55  CHARLES F. ‘ADAMS ‘ NEW YORK ‘ ‘ ‘ ‘ ‘ 8 0 ’ ‘ ‘40

‘HENRY B. ‘W ILS ON NEW YORK ’ ‘‘‘‘‘ 90 ‘ ‘40
BARNEY ‘ ‘ NEW ‘YORK ‘ ‘ ‘ ‘95 ‘ ‘40
‘CLAUDE ‘V. PICKETTS NEW YORK ‘ ‘ ‘ ‘ ‘88 ’ ‘ ‘40
‘ LAURENCE ‘ ‘ ‘ ‘NEW ”?ORK ‘ ‘ ‘ ‘ ‘ ‘ 8 6  ‘ ‘40

6 0  ‘JOHN K ING NEW “?ORK ‘ ‘ ‘ ‘ ‘ 8 0 ’ ‘ ‘40
HOEL ’ ’ ‘ LIVERPOOL ‘ ‘ ‘ ‘79’’ ‘40
ROPISC3N ‘ ‘ ‘ L IV E R P O O L  ‘ ‘ ‘ ‘ ‘ ‘ 8 9  ‘40
,mjHAT ‘IS ‘THE READINESS, ‘CALL ‘ SIGN,’ ‘MA ~<rMUM ‘CRUISING ’s
i PEED ‘AN D ‘En Du RAn CE ‘OF ‘EACH ‘SNIP ‘WHICH ‘HAS ‘NAPLES ‘AS ’

DESTINATIOM~‘CONSTELLATION Cl’ ‘NABC ’ 3 5 ’  ‘45
KITTYHAU K ‘ ‘ ‘ ‘C2 ‘NAPE ‘35 ‘ ‘45
HASSAYANPA ‘ ‘ ‘ C l ’ ’ ’ N A D F ’ ‘25 ‘60

‘ASHTABULA ‘ ‘ ‘ ‘Cl’ ’NADH ’ ‘25 ’ 60
i o ,W H AT 5H1’PS ‘HAVE ‘OSLO ‘OT”~R ‘LISBON ‘AS ‘DESTINAT ION7

OSLO ‘ ‘  TAIP IN G
TAGRIS

‘ ‘ ‘ ‘ ‘ ‘T A G A Y T R A Y
TABOP

7 5  ‘LISBON TENNESSEE
‘ ‘ ‘ ‘ T E N E P r F F A

‘‘‘‘‘TENNERA FRE
,‘WHAT ‘ARE ‘DESTINATIONS AND EMPLOYMENTS ‘OF ‘SHIPS ‘THAT~> DEPAPTED ‘IIAYPOPT ‘OR ‘NORFOL K ?

s o  1IRYPOPT ’ 6000N ‘ )< .3000W TENDER ‘PE~ TWrCTED ‘AVAILRPYL ITY
‘3700N ;< 1’700E ‘TENDER ‘RESTRICTED ‘AVAILABILITY

NORFOLK ’ UNKNOWN ’ ’ ’ ’ ’ ’  OV ERHAUL
‘ON ‘

~< ‘4500E ‘ ‘ROUTINE ‘MAINTENANCE
‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 500N ~< ‘1”300E ’ ‘ROUTINE ‘MAINTENANCE

es  
‘ ‘ ‘ ‘ ‘  ‘37005 ~< 2000E ‘ ROUTINE ‘MAINTENANCE

‘ ‘ 1 5005 ‘
~~~ 

‘ 1’300E ‘ ‘ROUT INE ‘MAINTENANC E
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WHAT ‘IS ‘THE CALL i~IGN~ DESTINATION AND ‘EMPLOYMENT ‘OF ‘EAC H .:

~ SN IP THA T DEPARTED ‘ tlA’?PORT ‘OR NORFOLK ?
‘MAYPOPT SARATOGA ‘ NABI5 8000N ‘

~~~ ‘3000W
TENDER RESTRICTED AVAILABILITY

INDEPENDENCE ’ NABH ,3700N ~ l’700E
‘TENDER RESTRICTED AVA TLAB~LTTY

NORFOLK ’ AMER ICR ’ ‘ NABF ’ UNKNOWN
OVERHAUL

STLuPGEUN NRBL ON ‘>< ‘45 00E
ROU TINE P?ArNTENANCE

GR AY L IN G  ‘ ‘ ‘NABQ 3500N “
.~~ 

‘l ’OOOE
‘ ROUTINE MA INTENANCE

‘TA IJ’rOG ‘ NABIi ‘ 37005 ‘.~< ‘2000E
10 0  ‘ ROUTINE MAINTENANCE

WHALE ‘ ‘ NABM 15005 X 1’300E
‘ROUTINE MAINTENANCE

‘WHAT ‘ARE ‘THE ‘DESTINATIONS OF ‘THE ‘SNIPS ‘WHICH ‘CARP”? ‘ TA NKS”
AND WHICH ‘DEPARTED ‘RTGA ~

1 0 5  LUANDA
‘ WHAT ‘ARE ‘SH IPS ‘WHOSE MA~< IMUM ‘CRUISING ‘RANGE ‘IS ‘EQUAL ’.:
iTO 400’) AND WHICH NAVE PERCENT FUEL GREATER ‘THAN ‘90?
‘CONSTELLATION
SARATOGA

1 1 0  INDEPENDENCE
;~TS ‘THERE ‘A SHIP ‘WHOSE DE.STrNAT ION ‘IS ‘OSLO AND ‘THA T ‘HAS~
iBUENO .S ArPE: AS DEPARTURE ~‘GrNT?
(ES
,WHRT ‘IS ‘THE ‘CARGO TYPE OF ,HIPS ‘WHICH DEPARTED ‘RIGA ~

“s ,,AND ‘WHOSE ‘DESTINATION r.: L JANI1A?
‘A ~RCRAF T
TANK, S
,ARE ‘THERE NIP THAT DEPARTED MAYPORT ‘AND ‘WHICH ‘HAVE ’.
iPERCENT FUEL ‘NOT LESS ‘THA N 1W)~

1 2 0  “(ES
iWHAT IS ‘THE EMPLOYMENT, HULL r’4UMBEP AND ‘CALL ’ ’SIGN ‘OF ’s:
1 SHIPS WHICH ARE IN TG67.’3 AND ‘WHICH ‘DEPARTED ‘NA ?PGRT 7
‘TENDER RESTRICTED AVAILAB ILITY ‘ ‘60 NABG

‘ ‘ ‘ ‘ 6 2  NABH
1’SlARE THERE SNIPS ‘IN TG6?.1’ dH0 ’E ‘READINESS ‘IS ‘Cl’ ‘RND”

~WH ICH ‘HAVE A DOCTOR ?
“(ES
,WHO IS ‘THE COMMANDER ‘OF ‘EACH ,‘~HIP ‘IN TG67.’l’ WHOSE ‘PERCENTs
iFUEL ‘15 ‘NOT LESS ‘THAN ‘5’) AriD WHICH ‘HAS ‘A DOCTOR ?

‘ 3 0  ~ IT TYHAW K ‘ ‘ ‘ ‘ ‘CART P. ‘PP IJANCE
WAINURIGHT ’ ‘ ‘‘ CAPT 0. ‘EVANS

‘W ILLIAM ‘H. STANDLEY ‘CAPT C. MICHAELS
‘ STEREIT ‘ ‘ ‘ ‘ ‘ ‘  CAPT 4. ‘HOHNRNN
HOPNE 

‘ ‘ ‘ CAP T J. I~PRN~N
1 ~5 ‘JOUETT ‘ ‘ ‘ ‘ ‘  ‘ ‘ ‘ ‘CAPT T. FRENZ~ N6EP

iIS ‘NORFOLK ‘THE HOME ‘PORT ‘OF EACH SHIP IN ‘TG67.3 ‘WHOSE’
,PEADINESS ‘I~ Cl’ ‘AND ‘WHrCH DEPARTED ‘MAYPORT ?

SARATOGA ‘ ‘ ‘ ‘ ‘YES
‘ INDEPENDENCE ‘ NO

S -
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“.0 iW HAT PORT. ‘DOE S TARU ‘APPROACH ‘OR DEPAPT~
L U AN BA
‘RI GA
.W HAT ‘SHIPS APPROACH ‘OR ‘DEPAR T NORFOLK OR MAYPOPT?

MAYPUPT SARATOGA
INDEPENDENCE

‘NORFOL K ‘ ‘ AMERICA
JOHN F.’ ‘KENNEDY

‘ ‘ ‘ STURGEON
PHILADELPHIA

1 50  
‘ ‘‘ ‘ BATON ‘ROUGE

‘LOS ANGELES
P06”?
GRAYLIN G

‘ ‘ ‘ ‘‘ ‘ ‘ ‘TA UT UG
‘ 5 5  ‘ ‘ ‘ ‘ WHALE

ASPRO
SUNFISH

‘t(RUISP4I~~I
WHAT SHIPS SAIL ‘ TO ‘LISBON AriD CARRY CONSTRUCTION\

16 0  i’MATEPIAIS?
TENER IFFA
iW HAT NIPS ‘SAIL ‘TO ‘LISBON ‘OP CARP”? CONSTRUCTION ‘MATERIALS?

TALISMAN
T~1NA

1 6 5  ‘TALLEY PAND
‘TENNESSEE
TENERIFFA
TENNEPA rRE

.“ WHAT SHrPS SAIL’ TO ‘LISBON AND DO ‘NOT CARRY ‘CONSTRUCTION’
17 0  ,MATEPIAL S~‘TENNESSEE

TENNERA IRE

In l ine 1, two IndivIdua l nouns are conjoined through AND ,

in line 4 an individual and a class.

Line 11 contains the quantifier ANY and conjuction of two

individuals. The ANY quantifier , which works like SOME, results in

YES/NO answers. In line 14, the two conjo ined  individuals are with the

WHA T quan ti f i er , and in line 25 with HOW MANY.

Line 28 has t1ire.~ Ind ivid uals conjoined by OR with the THERE

const ruc t  Lo u .

— -— --

-~~~~
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Line 33 conjoins two relarions (attributes) with AND ;

l ine 41 has three relations conjoined with AND; line 63 contaIns

four relations conjoined with AND.

It should be noted that in cases where more than two data

items are conjoined , all bu t tile last two are separated by coimnas .

This format can easily be changed if a different one is desired ,

e.g. DESTINATION AND PERCENT FUEL AN!) ENDURANCE as an alternate to

line 41 by introducing a rule of grammar with the desired format.

LIne 78 illustrates conjunction of two relations through

AND and two individuals through OR in the same sentence . Line 87 is

quite similar but contains three conjoint relations. What is of note

in the answer , l ines 89—102 , is the f oldi ng o l lines which would be

too long.

In line 103 two relative clauses are conjoined , each star ting

with WHICH and containing regular verbs.

In the case of conjunctions of relative clauses, the answer

consists of those data Items which satisfy conditions specified by

bo th  r e l a t i v e  c l a u s e s .

Line 107 in troduces the conjunction of two relative clauses,

one o which starts with WHOSE and th e second one with WHICH. The

clause with WH OSE has a diff erent subject. Line 111 Is similar , but

the relative conjunction in the second c lause  is THAT . The ques t ion

is of the yes/no type wit h Th ERE.

In line 114, whichi contains again a conjunction o. two

relative clauses, the first of those s t a r t s  wIth WHICH and the second

w i t h  WHOSE fo l lowed by a d i f f e r e n t  sub j ec t .

LIne 118 has two conjoint relative clauses, the f i r s t star ting

with THAT and the second w i t h  WHICH .

Line 121 contains  a con junc t ion  of three  relations and two

re la t ive  clauses , both  of which start with the relative pronoun WHICH.

T u e  f i r s t  r e l a t i v e  c l a use  is of a d i f f e r e n t  c o n s t r u c t i o n  than those

ex e m p l i f i e d  so f a r .

L i n e s  125 and 128 con t a in  f u r t h e r  example s  of conj u n c t i o n s

of r ( • I at I ye clauses.
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In l ine 136, the yes/no question with conjoined relative
clauses yields both the YES and NO answers due to the listing caused

by the EACH quantifier.

Line 140 is an example of conjunction of two regular verbs

joined by OR. Line 143 contains both conjunction of two verbs and

two Individual nouns. The conjunction word is OR in both cases.

In line 159 extended verb phrases are conjoined by AND ,
and in line 162 they are conjoined by OR. In the first case , the

answer consists of tha t  data i tem which s a t i s f i e s  both condit ions

simultaneous ly ; in the second case, data Items satisfying bo th

conditions independently are listed. Line 169 contains two conjoined

extended verb phrases , one of whi ch is nega tive , conjoined by AND.

This results in the listing of those data items which satisfy the

conditions in both verb phrases simul taneous ly.
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0— 3. PRONOUNS AND ()‘l’HER FORMS OF REFERENCE

Pronouns  c o n s t i t u te  a very powerful means of achieving fluency

and economy in d i s i o u r s . ’ . They ire also however a notorious source of

ambiguity and there fore difficulty in handling. In current REL English ,
sum .’ problems still remain unsolved , and some sentences similar to

those illustrat ed rna’/ n t  work. Al so , some ( ‘5505 are not implemented

yet.

‘l’he processing ul in f l 000a Is quit .’ complex , and the user

cannot be burdened with those  , s pc ’c t s .  It may be help f u l , howeve r , to

know that potent is! pro noun rd en e at s  are retained over three sentences ,
and t h a t  t h e  d a t  a I t e m  wh i e l i  I i ri s out to be the referent continues to

be treated as a p o t e n t I a l  r .’li ’rent . Thus , in line 3 KITTYHAWK is the

referent of I I’S , ,, id it is  r ’ t a l n i e d  as a p o t e n t i a l  r e f e r e n t  fo r  f u t u r e

sen te nces , so th at,  in lInes 5, 7, and 9 it is also the referent.

Pronouns ean be used in t h e  subject form as in line 5 (IT),

the possessive form as in lime 3 (ITS), in the animate subject form as

in line 24 (HE), and In the possessive animate form (HIS) as in lines 13,

15 , and 22 .  Pronouns tan also be used in the p lura l  form , where the

animate/inanimate di su l , ic’t i o n is irrelevant. The subject plural THEY

appears in Ii ni t ’  33; t I i t ’  p (i’~st’ ,s’, ive p lural THEIR iii  lines 65, 79 , 105 , 157;

the object plur a l ‘I’HEM i n  I b b s  132 , 141 , 168 , 174 . This latter is

used wit), quaIlt if I .‘rs si Ii as EACh and WHICH.

IIi.~ , .nhnnate /liiani m a t t ’ distinction ran best be obse rv ed in

l ines li — l l ~, wIi ’re ti, possessive I’lS refers to t h e person and the

possi’ss i ye 11 ~; to t i ’  sh i p .

Other I rn s 1 rel crence are also used in the examples. The

det~,nstratlv,’ TiL~’l’ aid plur al ‘l OOSE which refer to previously mentioned

data items are lound in lInes 95 , 97 , 42 , and 56.

OTHER , wh ich o’hi ’r t~ da t;, items of the same class but not

those wit!. i i  h ad iu ’, ’n n~,st recentl y mentioned , Is exemplified in lines 76,

92 , 99 , 11 1 .  h ow i t works is isv to see from the sequence in lines 86—112.

In lIne 99 all ti ,. OTh ER :, ir ’ r , i ft carriers but KJTTYHAWK are referred to ,

and 1,3 l i n e  111 the OIlIER a Ire ra ft carrier is again , in turn , KITTYH AWK .
Th e pro nom inial ‘fIAT which refers to a simple re la t ion  p r eviously
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na’nt toned or t h ~e i- t ’su it 01 ,SUind ope r a t  ion s  i’arr led out on relations

i s  1 1  lust rated in h u e s  h 1 ; ~~I i i . In lii, ,’ 121 an operation is performed

on two relations , and h i s’s 12’, and 125 use t lie result of that calculation .

Pr on onn i  i i i  r i ’  I t r o l l  t s cat ,  a l ao  refer to ant ,‘cedents within the

saint’ se nt  .‘w e , u s i ng I ‘h’S , i l lS , and ‘I’H AT as illustrated In lines 1 74—195.

A t I lie )rt ’ ,sent I I Inc ‘l’IIEI N works in ‘ i i i  unsa t I si a tory manner , or is not

ye t imp lemt’nt,’d.

WHA T r.: THE DE:rrrIATrON OF ri-~ ~rTT’MA~u(~
r~APLES

,‘WHAI r : r r ~ iP EED?
21)

s ,~DOEC r ’r HAVE A ‘DOCTOR ?
‘?ES

,u IAIHU r. 1T2 C O ’ ~ANDER ’
‘CAPT P. .~PRUANCE

.‘I~HAT 1 rr: P4011E l’ORT A~ 4I1 CALL TGN~
to rIRYPOPT N~4BE

,;WHAT r: THE riAtlE OF ‘THE COPft1r4f~DEP ‘OF 
‘ THE ‘

~ ARATOGA ?
CAPT A. BROWN

,> W HAT r; i~sr : Lr N EAL 7
4836
iWHAT ‘ r : THE nE.~TrNATr oN OF ‘HIS ~?Hr P?

6O WJN ?< 3000W
‘WHA T I r’r : ErqP~ Q~ I’1ENT?

TEN D ER PE~ TR~ CTED A~AILR~ TL~~~Y
WH AT r~ l< f’iOWN ABOUT ‘CAP T J. r(EEL t’?

~ o H A A  L TNEAL
A COMI’tAI’WER

‘WHAT fr Hf ’ LrrIEAL~
4842

,.‘W HAT 2H Tp DOE~ HE CON MANLI~’
~ ;au rN CAROLINA

~.1
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WHA T ‘COMMANDERS HAVE L TMEAL~ GREATER ‘THAN ‘101000 ’?
CUR P. DAUGHERTY
CUP ‘J. HI’GH
CUP ~< . COHEN

3 0  CUR J. HORMEP
C UP N .  NOPTUN
if lP  T . CHANDLER
W HAT . HTP. ’ DO THE’? COMMAND?
CUP P. DAIJ&HERTY GPAYLrr4G
CUR J. HIGH ‘TAUTOG
CUP ~‘<.

‘ ‘COHEN ‘ ‘  ‘WHAL E
CUP J. HORNER PUGY
CUR N. MORTON ‘SUNFISH
CUP T. CHANDLER ‘ASPRU

‘.0 THE ‘READIMES.2 OF ~4UW ‘NAN’i’ ‘ “H(P~ ‘IS ‘NU T C1
’ 7

a
LIST THE REA SON FOR EACH ‘i3F THOSE SHIPS.’
AMEPrCA OV ERHAUL

~ TTTYHAWk ‘ AIR SEARCH RADAR ‘FR ILURE
‘.s .T E RETT SONAR FAILURE

CHARLES F. ADAMS GUN SYSTEM FAILURE
HOEL ’ ’  ‘ ‘ ‘ GUM .S’?~’fEM FAILURE

‘I ONN QLE SONAR FAILURE
RA T HBUPNE ‘ SONAR FAILURE

~ I1EY~FKOPU ‘ -SONAR ‘FAILURE
WHAT IS THE ‘NUMBER OF TG25.3 •SHIP.S W ITH EACH ‘CLASSI FICAT ION?
‘GUIDED ~1~ SSfL E ‘LIGHT ‘CRU ISER ‘ ‘ ‘ 1’
A~ PCPAF T CARRIER ‘ ‘ ‘ ‘ ‘ ‘ 1
FR IGATE ‘ ‘ ‘ 2

~ s r’1IJCLEAP POWERED ‘ATTACK SuBMARINE ’ ‘2
,> L r :r  THE CALL 51GM AN D ‘HULL ‘r4’JMBER ‘OF EACH OF THOSE ‘SHIPS.’

GUr DED Nr:SILE LIGHT ‘CRUISER ‘ ‘HORNE ‘ ‘ ‘ ‘ ‘ ‘ ‘ NRB)~~
’ ‘ ‘30

A IRCR AFT CARRIER ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ K  TTTYHAWK ‘
~~~~~~ ‘MAZE ‘ ‘ ‘63

FRIGATE ‘ ‘ ‘ ‘ ‘XNOX ‘ ‘ ‘ ‘  NACW ‘1052
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  ROARK ‘ ‘ ‘NACX ‘ ‘1’ 053

NUCLEAR POWERED ATTACK SuBMRPrNE BATON ROUGE ’ NRBJ ‘ ‘6 89
POGY ‘ ‘ ‘ ‘ NA~~~ ’ ‘ 647

- HOW MAN ? MERCHANT VESSEL,S APE THERE ‘THAT ‘CARRY VANADIUM ORE ?
5

~ 
,>W HA T APE THEIR NAMES ‘AND ‘nE:TrNATrONS~n ORRIS E. CPAT N WrLMIr4GTON
GREEN V I LLE V ICTORY W ILMINGTON
‘TRUMAN K IIILUW WILNIr1GTON
SHIPPER ‘ ‘WILMINGTON

Jo  SEAFARER ‘wru’tIIIGTON
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I I I H A T  r: THE NAME AriD LEr’IGrH OF SOVIET ArRCRAFT CAPPIER’7
LENEr1(~PHD ~ 25
MO SI VA 625
~ rEv 925

7 rlIrliK ‘925
iWHA T IS THE FLAG AvID LEN I~~TH OF OTHER AIRCRAFT CARP ~~S7

‘Jr’lI TED STATES 1 ‘3-39
1 ‘372

~ WHA T ARE THEIR  IAME2 ArID LENG rH.5 7
COrI:rELLAT ION 11)7 2
SA RATOG A 1 13.39
AMERICA 11372
r’ r TT ( HA h~Y 113 72
JOHN F.  r~ENMED’? 11172

o~ INDE PENDENCE 1 ‘339
u,.IrfAt r: THE TI’PE OF EACH 1~J25.3.27
r I TT’r’HAW K AIRCRAF T CAPP~ EP
BA TON ROLIGE NLICLEAP POWEPE U AT TACK LIBMAR IME

rIO~< FPrGAT E
ij > I s I HU IS THE COMMA ’IDER OF THE ~.f T T?HAWK 7

CA PT P. PPUANCE
,> i,IHO IS THE COIIIIAI’IDEP OF EACH OF ‘THE OTHER TtJ25..3.2 SHIPS?

BATON POIJGE CUP V. ~1JIET
r rlO/ CUP C. JACK SON

s ’ ~W HAT I THE LEIl~ TH OF THA T SUBMARINE ?
361)

~‘.lHAT L’ THE LENGTH OF THA T AIRCRAF T CARRIEP~
1 ‘112

,. uIHO IS THE COMMANDER OF ErICH OF THE OTHER AIRCRAF T CARRIERS?
1 0 0  CONSTELLAT ION CAPT J. £LLI’ ON

APATOGA CAPT A. BROWN
A M E R I C A  CAPT W . H A L S EY
JOHN F. ~‘EMNEDY CAPT P. IOFFETT
INDEPENDENCE CAPT S. IAf~ SON
,
~,IHA T ARE THEIR DE5T I11pITIO~l57
JnIK NOWII
r’4OPFOL~NAPLES
61)0011 ~: 31)1)13W

1 1 0  3 71) 011 / , 170’JE
,‘,IHA T IS I’HE OTHER AIRCRAF T CARRIER?

r~ I T T / H A W K
WHAT I: rr :  £IE:TrnlA rrO rl ?
NAP LES’

- - - ~ - ‘ -- -‘
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i i ~~ WHAT ‘ IS ‘THE PERCENT FUEL ‘OF THE ‘KNOx ?
90
,~W HAT IS THAT OF THE ROAPK~as
u S  THA T OF SOME KNOX CLA SS SHIP LESS THAN 80?

1 2 0  (ES
WHA T IS THE RANGE DIVIDE D B ? NORMAL CRUISING ‘ -SPEED OF ‘THE~~
‘750

,~WHAT IS’ THAT OF THE KMO~~
7

i i~ .312.5
.) IS THAT OF SOME gNO~’< CLASS SHIP LESS THAN 3007

NO
WHAT IS v4MERIrI ‘CA’S RE~iSON 7

OVERHAU L
1 3 0 ,> WHAT IS THAT OF EACH SHIP WrlO ’E PEADrNESS IS ’C3?

TERETT ‘ SONAR FAT LUP E
CHARLES F. ADAMS GUN SYSTEM FAILURE
CONNOLE SONAR ‘FAILURE
PATHBURNE SONAR FA ILUR E

1 u S  NEVERK ORD SONAR FAILURE
HOW NANI rIkJCLEAR POWERED ‘ATTAC K SUBMARINES ‘APE ‘THERE?
10

iWH AT 1.S THE HULL ‘NUMBER AM B CALL SIGN OF EACH ‘OF THEM~STURGEON ’ 637 ’ ‘NABL
i’.o PHILADELPHIA ‘690 NABK

BATON ROUGE ‘ 689 ‘NAHJ
LOS ANGELES 688 MABI
POGY ‘ 6 4 7 NABP
GRA iL 1MG 646 NABO
TAIJT OG 639~~ M A BN
WHAL E ‘ ‘ 638 NABN
AS PRO 648 MRBQ
SUNF ISH ‘649 ’ NA BW

.~WH ICH OF T HEM ARE ‘STURGEON ‘CLA SS ‘SH r PS?
i~~o -STURGEON

Pf3GY
GR A YL 1MG
TAUTI]G

‘WHAL E
ASPRO

~ SUNF ISH

~>WHAT ARE THEIR ‘ENPLQYMENTS~‘5 TURGEUN ROUT ~NE ‘MAINTENANCE
PUG”? ANTI-SHIPPING OPERAT WNS

16 0  ‘GRFIYLING ROUTINE ‘MAINTENANCE
TAUTOG ‘ ROUTINE ‘MAINTENANC E
WHALE ‘ ‘ ROUTINE MAINTENANCE
‘A.SPPQ SURVEILLANCE OPERATIONS
SUNFISH SURVEILLANC E ‘OPERATIONS



47

1b ’ ~APE THERE MERCHANT VESSELS THAT CARRY VANADIUM ‘ORE ‘AND~iWHO . E DESTINATION IS ‘W ILMING TON ?
(ES

~WHICH OF THEM ?MORRIS E. CPAIN
1 7 0  GREENVILLE ‘VICTORY

TRUMAN K IMLOW
HIPPEW
SEAFARER

~WHA T 1.5 THE NUM BER ‘OF T H€M~1 7 5  ~
DOE~ THE KITTYHAUK’S NORMAL CRIJISINI3 RANGE EXCEED ITS”~“ MAXfM UM CRUISING RANGE?
YES

>1 ’S THE HULL NIJMBER ”OF CDP C. JACKSON ’S SHIP THE SAME ” ~‘>A ~ HIS LINEAL ”

T~~~~~~P~~~?
WHAT SUBMAR E IS HIGHER THAN THAT\

IJ’S’SR 17
itI S I~ THE PERCENT FUEL OF THE KITTYHAUK EQUIVALENT tO THAT\;Q~ EACH OF THE OTHEP AIR€’PAFT CARRIERS?

CONSTELLAT ION NO
SARATOGA N
AMERICA N

“3° JOHN . KENNEPY
INDEP MDENCE
LENINGRAD NO
MO’SKVA YES
KTEV

19~ MIN’~K 
‘ ‘ NO
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0-4.  COMPARI SONS

Comparisons are relativel y simple , and they had already been
used in previous protocols without any introduction .

The examp les that follow Illustrate comparisons in more complex

sentences , comparisons used with operators such as MAXIMUM , and the
variety of comparator terms that can be employed.

Comparisons fall into three groups with the basic meanings

GREATER , LESS , AND EQUAL. Conjoined phrases with OR are possible ——
such as GREATER THAN OR EQUAL TO and LESS THAN OR EQUAL TO, but not such
as “greater than or less than .’ Nega tion o f comparisons can be used by
comb ining a given word or phrase with NOT, thus NOT GREATER THAN, NOT

AS HIGH AS.

The examples in the p rotocol include several compara tors , but
they do no t exhaust the ones tha t can curren t ly be used. HIGHER THAN ,

EQUIVALENT TO, AS GREAT AS, AS LITTLE AS are not found in the examples.

There ar e also onl y a few combinations with OR and a few negations.

GREATER THAN is illustrated in line I, EQUAL TO in lin e 3,
LESS THAN in line 7. In these questions the comparative is either in

a relative clause (line I) or in the WITH—phrase equivalent to a relative

clause (line 3 and 7). This 1~; also the case in lines 9, 14 , 17 , and 22.
The comparator :~ are LESS THA N OR EQUAL in I inc 9 , AT LEAST In I inc 14 ,
and both GREATER THAN and EQUAL TO in line 17. The first of these is

in an embedded WITH phrase. lii u n ”  22 NOT LESS THAN is in an embedded

WITH phrase.

THE SAME AS is found in lines 34 and 37, in the latter case

in a sentence with a pronoun .

In line 40 the comparator EQUAL TO is used with the MAXIMUM

operator. (It will be noticed that the word MAXIMUM also appears in

line 37, bu t there It is part of the vocabulary item , not an operator.)

In l ine 43 the comparator EXCEED is found with the MAXIMUM

operator. EQUAL is In lIne 46. ‘Iwo MAXIMUM operators are employed in

t h i s example . MAXIMUM is compared with M I N I M U M  I n  line 49.

- ‘— ~~--~~~~~~~ - —
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I n  l1i~ ’ ‘1) , EXC EKI) i I n used , w i t  h MAXIMUM operators and

p ronum I na I O T H E R .  I 11 to ’ 64 , EXCEI’ I) i ; emp I oyt’d in a complex sent t’net’
w i t h  tw o rt’ ha t I v ’  u laus t’s  and t li€’ verb IX).

I ii  Ii t i e  /0 t h e  comp ar;i t or A’l’ LEAST and t he nega t i ye

No’! E QUA L . ‘i t) but hi appear. ‘ flu’ i legat I ye NO’I’ LESS THAN Is in line l’i .

l i i i ’  c o m par at o r  MORE ’I’HA N i s  In I I nes 1 / and 80 , in the latter

in a command sent t a i , ’ i ’  St a r t  I ng W j  t Ii LI SI’ .

The subsequent severa l 11 ties I I lust ra te  the case of other

compara t o r ’ ; . AS H I G H  AS is i n  l i,w 87 , AS MUCh AS in 89 , AS LOW AS

in 91 , A’I’ MOS’I’ iii 93.
1.1 i i i ’ ~ ; ‘)8 and 101 cont a lit MORE ’I’ILAN wli I cli was found ear l ier

In I ine~ 77 and 80. lInt  I I shiould Is’ h o t  ed tha t  th e  cons t ruct Ion is

di f I t’reiit 1w ri . Iii h u e s  77 and 80 , MORE ‘I’HA N was fol J owed by a number

alone , whil e iii 1 ho ’ 98 1t i s  t o !  lowed by a tiumber and a noun —— t hus

MORE Th AN 81) as ag:u I j i s t  MORE THAN 7 SI l l  PS.

LInes 101 and 104 draw at tention to t h e fact that numbers can
appear as II gures such as 10 as we! 1 as s p e ll e d  as TEN .

In th e remaining l int’s t h e  comparators OVER and UNDER are used

in similar ways as MORE TItA N lii Iwo types of roritructions in lines 77

and 80 on thu one hand and 98 and 101 on t lie 01 h r .  In line 105 , OVER
is I oil owed by a i,umher ;ilon&’ , Iii I I t ie 110 by a nu,nbt’r and a noun — —

t bus OVER 49 as ;I~~ I i r is  t OVER 1( 1 Shil l ’S. S m u  I ar 1 y , in line 108, UNDER 10

Is loutid as aga I jist tINDER ‘301) ~hII I’S in Ii t u t ’  1 1 2 .
‘liii’ comparator EXACTl Y i s  I l l u s t r a ted  i n  I Inc 114 , fol lowed

by a upt I It’d out ,u i im b er and a i to u r i  p h i r ; i s e
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APE THERE . P 41P2 W140 E .~PEED: Al~E GREATER THAN 15?(E
,> 1 ~JHA T ARE KAZB EK CLA~~ .:Hrp~ W I T H  ~PEED EQUAL ’ TO ‘ 10?

AL AT YR
ANDPEY
DESNA

;rsOw n AN”? ~~sr P: ‘W ITH ‘PERCENT FUEL LE.~~ THAN 70 ARE THERE ?
15
,idI4AT I: THE PERCENT FUEL OF EACH SHIP WITH ‘PERCENT FUEL\

1 0  ‘>LEZ THAN OR EQUAL TO 40~
AMER ICA I)
PROVORNY 40
AN DRE ? 40

‘APE THERE AN ’? ArRCRAFT CAPRrER’: wHr “ 0 SE ENDURANCE rc~
~AT LEA~2T 5’) ?

(ES
,i~~ft3r SH~ p2  ~f 1p4 PERCENT FUEL i-,PEATER FHAN 90 NA’~E~IA.< IM’JM CRUISING ~~ rit~~ EQUAL ro 4 1300?

CQN :~TELLAT ION
2 0  SARATOGA

rNIJEPEMDENCE
>WH A T DOES EA CH ‘SNIP WITH PERCEN T FUEL NOT LE SS THAN-’

—‘313 ‘DO ?
THERE APE 40 LINES ‘ rn THI I’ ‘AN ”WEP . HOW MANY DO ‘ /OU ‘WAN T~
RE SPOND WITH ‘ ALL’ s’ ‘ NONE ,  ‘OR A NUMBER.

‘> 7
CONST ELLATrON SUPVE rLLANCE ‘OPERAT IONS
SARAT OGA ‘ TENDER PESTWICTEO A~ R~LABIL ITy

i ITT YHAUK ‘ - SURVE ILLANCE aF’ERRTTONS
3 0  JOHN F. I(ENNETh’ ‘ SURVEILLANCE OPERATIONS

INDEPENDENCE ‘ TENDER PESTWICTED ‘AVA ILARIL liv
-STURGEON ROUTINE rIAINTENANCE
PHILADELPHIA ANTr-SUBIIRPrNE OFERATrONS
,I ‘ THE ENDURANCE OF SOME ,‘UBMARINE ‘ THE S AME ‘AS ‘ THE \
‘> ENDURANCE OF THE KrTrMAw~~?

NO
‘>1.2 THE t1A~<IMlJM CRUr;rNG PEED OF THE ‘coNST ELLATroN~:
,THE AME AS ‘r’r : SPEED~MO

is o / D O ES  SOME A IRCRAF T ‘CARRIER HA ./E ‘PERCENT ‘FUEL EQUAL ‘TO ’~THE MA~<It1Ut1 ‘PERCENT ‘FUEL OF HIPS rN TG6?. 3?
YES

‘> DOES THE LENGTH OF ANY TAN KER ‘E~<CEED THE ‘MAX IMUM-s
,LENGTH OF ‘ArP CRA F T ‘CARRI ERS?

MO
,> DOES THE ‘MA/.TMUr? LENGTH OF ‘;O~1rET ‘A rPCPAF T ‘cARRr ERS ’~
‘> EQUAL ‘THE MA~<IMUM LENGTH OF A IRCRAFT CA RRIERS?

NO

- —-‘---
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I THE nA~<rMun LENGTH OF SOVrE I’ AIRCRAF T CAPPIERS~:
~O / L~~2S THAN THE ‘ rlrMrhlufl LENGTH OF iJ ,5 AIRCRAF T CARRIERS?

(ES
‘DOE-S ‘THE i ITT (HAWK MA.~< IMUM CRUISING ‘RANGE ‘E~<CEED~“THE ‘ tlA.<rMUM CRUISING RANGE ‘OF EACH ‘OF THE QTHEP~
~‘ArRCRAF T cARRrER.S ?

5 5  CONSTELLAT ION NO
‘ -SARATOGA - - ‘NO
AMERrCA NO
‘JOHN F.’ K ENNE DY ‘ NO
INDEPENDENCE’’ ‘NO

6 0  LENINGRAD ‘(ES
‘MUSK VA ‘(ES
K IEV - (ES

- ‘(ES
THE EMDUPANCE S OF WHAT ‘SUBMARINES ‘WHICH ‘DO ‘ANTI-SUB ~~

~MARINE OPERATION S E.~CEED THE ‘ENDURANCE S OF ‘SUBMARIMES ’
,W HICH DO ANTr -SH IPPING OPERATIONS?

PHILADELPHIA
BATON ROUGE
LOS ANGELES

7 0  ,WHAT SHIP’S rn TG67.’ l ‘WHOSE ENDURANCE IS AT LEAST ‘5o-~:
‘>HA./E ‘PERCENT FUEL NOT ‘EQUAL TI] ‘1’00~A .SHTABULA
‘> WHO COMMANDS EACH SUBMARINE WHOSE SPEED iS ‘NOT ‘ LES-S~
-‘ THAN 7?

7 5  ASPRO CDP T. CHANDLER
SIJNFISH ClIP N. ‘MORTON

‘HOW MAN’? SUB,IARrNE S ‘ARE ‘THERE WHOSE ENDURANCE ‘IS ‘MORE ’,THAM 90~
113

so ’>LIST THE PEADrNESS AND ‘EnIPLO’(MENT ‘OF ‘EACH AIPCRRFT\
,‘CA RPIEP W HOSE ‘PERCENT ‘FUEL ‘IS MORE ‘ THAN ‘813.

CONSTELLATION ‘Cl 
- SURVEILLANCE OPERATIONS

SARATOGA - - Cl TEN DER REsTRrcTE~ AVAILABILITY
KITTY HAWK C2 SURVEILLANCE ‘OPEPATrUNS

8 5  JOHN F.’ KENNEDY CI’ - ‘ SURVE ILLANCE OPERATIONS
INDEPENDENCE ‘CI - TENDER RESTRICTE D ‘AVAILABILITY

>r-S ‘THE CON-STELLATIOM S ENDURANCE A S HIGH ‘AS ‘70?
NO

‘> 1’S ‘THE r’ rTT - f f lAWW S ‘PERCENT ‘FUEL AS MUCH A-S ‘30 ?
90  ‘MO

‘>15 THE ‘PERCENT FUEL ‘OF ‘AN”? SHIP ‘A-S ‘LOW AS ‘ 107
(ES
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‘- DO AT MO-ST TWO SHIP-S CARP’? L~ENERAL MERCHANDISE ?
‘(ES

9 5 ,:’BU ‘AT ‘ LEA-S T -5 ‘SHIP.S WHICH CARP”? ‘OIL BELONG TO’~:.‘- THE ‘UNITED ‘ KINGDOM ?
‘(E S

‘DO MOPE TH AN 7 “5H~ P’5 THA T DEPARTED ‘NEW ‘YORK ‘BELONG”~“TO THE ‘UNrT ED ‘STATE S ?
1 0 0  NO

~ARE THERE MORE ‘THAN TEN ‘SHIP-S ‘WHICH ‘CARP”? ‘COAL ?
‘NO
.‘DO LESS THAN 113 -SHIPS ’APPRt]ACH ’NAPLE.S ?

(ES
i o s .’I, ‘THE ‘NUMBER ‘OF ‘Ar PCRAFT isApprEps ‘OVER ‘49?

riO
,:> rS THE NUMBER OF SHIP-S THA r ‘CARP”? ‘CHROME ORE’
‘UNDER 1”)?
(ES

1 1 0  ‘> APE ‘THERE ‘OVER 713 SHIPS?
(ES

-A RE ‘THERE ‘UNDER ‘300 ‘ SHIPS?
‘ (ES
ARE THERE EXACTLY ’TEN 1J5 :IJBMAR INE.S?

~~ YES

- ----~-- ‘ --
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E . VERBS

We di s t  i ngu i sli l u u ’ l w e t ’n  v erbs  Ill’ , and HAV E on t h e  one hand  arid

verbs such as (()MMAN!) or DEPAR t’ v i i i  -h we u - a l l  r u ’~’ u j  J a r  verbs  on the other.

BE and HAVI~: i x  i s t  I n t i ’  r i i l t’s  of (El, l ung I is I ~‘, r ; u i i in i :u  r . Regui I a r verbs

are In t roduced by de f I r if t i ‘ i i  . ‘I i i ’  de l ’ i n !  I i i i , a ri  i n  t lie form of Ii

paraphrase in viii cl i  I I ~ nu ’ar u I ng [H ‘ 1551  gure d  t i i’ ye rb urn h it’ bas is

of some relation. “~u -  u i i w ’, ’ . of v -r h : ~ I lius I t  e’n ’- l h i gh l y  on thic relation

that is used iii the l;arap llrasu’ . i i i  I -; Ii i ra t ion  p a r a l l e l s  the one In

or dinary Erugi is l i  w h e r e  Liii’ rut,’ .i n u i i i g  ol v ’ - r hs  is iii~ i u iy  dependent on

con tex t .  As au i xamp It ’ , t h e  veu h - J AEI ’ h a s  v a s t l y  d i i  I erent mean ings

depending on w i ’  I Iii’ r t lii’ di si ow st is about ‘‘‘[AK I NC a book from the

shelf ,’’ ‘‘ TAK iN G In ,s t ’ i  cue - u ’ ( ‘ourse , ‘‘ ‘‘TAK I NG a shower ,’’ or ‘‘‘l’AKiN G a

nort hbound tours” •

A s imp I c  examj) I t ’ of a v u - r h  d e f i n i t i o n  b y paraphrase is the

onie be I ow.

./ERB:’OFFII ER.S “ CUMMAND’ HIP :’OFFrCER-S ARE ‘COMMANDERS OF SHIPS
DEF INED.’

lire ve rb  COMMAN I) i s  5 nip Iv def frie d in terms of the rela t ion

COMMANDER . l~~ ii, I ly, hiowt ver , I Is ’ j s i r a j i l u r a s c  is more comp lex , as wi l l

he seen I rum del m i l l  Ions  in a ‘ nIh )s (’ (luenl proto col

Verbs  ‘‘an a lso he d i i  i n i e d  in I u -r un s 01 other verbs.

lu 1’,u - l o ’ r a l  , t b ’  rt ’ lai lou word or it Ic r verb wh ich appears on

t h e  righ t — h a n d  ~ Idc iii lie def in I t ion must he known to the system , as

mus t be the ot her wo rds , hot li on t lie h- i  i and right sides (except , of

course , the verb wh j cii is  t e l  rig ( h f  h ned) . Moreover , t ire words on both

sides must matc h and they lu: be in t he s tun ’ order. Thus , C0?~’1ANDER

is a relation known t o  t i c ’  s y u . t u ti , a:; art’ I tue urouns OFFICER and SHIP.

OFFICER and Sil l  I’ a ri in  t h u  s i t -  o r d u ’  r out bu thu s ides. If the order

wer e ‘hangt’d , e . g . t o  COMMANDERS ( 1’ Shil l ’S A RI - , ( O F’  I CERS on the rI glit—hand

side , problems m l girt a r I st , w i t  ii hi- T’i’asouis for wh I cli t lie user wIll not

lie burdened.

‘ti re verb t hat Is hi,’ lung del tr ied must be placed between double

quot ;nt Ion marks , arid must a i ipe . i  r In its  d li i i  oriary form , that is ,

—4



wi thout  arty i’nud i u ,~~:,. ‘fl u - ~sn ’e ’ u I  v i ’ r b , : ,  w h i l  c l i  i n ’  h i t  r oduced  fri I hi t ’

, i i u g u l a r ’ , I • t’ w i  t in  S I ol J o w l ut t h u  v er b , and t h e  ‘ :usc of t ine verbs

whi u - u  reilul re ~~~ t a 1 S j ) ( ’  iii it ~‘‘ , ar’ ‘ ‘ l ie  0 , 0 ( 1  w lii’ii 5U(~hi de f I iii ii urn s

arc introduced in the :- ,u’ , ’und I) rt i t  ou ul

‘l In t ’ iuuuuun: , w i n H ii are used iii ~ dcl i n n I I no u n , ‘;uc h - n -i u>F! ”JCE R

and Sill I’ Iii the , ih ov~- del liii t ion , are on I y p 1 re- c hncul d er ’ ,, :15 It w e r e ,

fo r  c, t f i u ’ r  nualti: ; w hih ’ ln  ui ,nl ” n- su i ts’’  In ri it uril ‘ ‘x l  • ‘I’hue iii 11w’ ‘3

of tInt ’  p rotoco l h i - l o w  w h u i u h n  II lu: t r u t  c i  s in ’ i w ’ s  ~ I tine verb COMMAND

that has just h e - t ’ ii di’ I i nied , thn. , nouns ( Ai”!’ i( . SPRIJANC E and K1TTY IIAWK

are subu,t I t u ted  l o t  I lii’ si I gina I () I - ’[ 1C1 I( arid SIll i~. In I I n n ’  5 , it i s

l i kewise Cl)H C . ,IACK~ ( iT l  a rid ‘I ’ A l h J , t nt ’ order being reversed h e r e

be( ’anj si ’  iii I h~’ ),n’Oi l V ’  1 0 0 5 1, (‘ II’ t ~i IS Y COMNANhEI) hY X , w h i c h  is

eq ul  va 1 cut t o  X (OMNANh~ Y

Forms s in- l i  i: ( MNA NI)~ i in lin e ’ I , 7 , 17 , t b rat  is the regular

s lnigu h;nr form,s , a rt ’ ininninl I t’d by rut I t- ’ , oh g r a u n m r u r  . I rrt’gul ar forms

suc hn as CARRI J’,N re qui i ri’ n i t  :rddi l a na I  d i-!  liii lou t .  ‘ i ’IuIs is t r ea ted

I ni Ii m u’s 41 and / 13 of t h i l o u ’ , sit ! rot  ins ‘ 1
Pus s l,ve I ‘urns of vc rh u ’i (I m u’s ‘ ansi 14)  are rn SO hand led by

rule’-; ol gr;nmiwrr. I f  t hu fo rm of t i l t ’  v u - r b  I - ~ I rregullnr , such as CARRIE!) ,

an addi t l o n nal del In n ! I_ ion has t i  ho’ tuiad ,,’ use 1) 1 , tint ’  same as for hanidl Ing

CARE I ES.

Inn ii nrc I 7 COMMANDN Is f u ’ i t n d  w i t  ni ii a re lat  lv i ’  c l a us e .

WHO COMMANDS IHE ~ riO~<7
‘CDP C. JACK SON
.‘ DOES CAP T P. ,PRJp3NnSE n O ~’tMAND THE ~ ITT’YHAW i( ~(ES

~ d r-; TARU COMIIANBEB B’? n~~ p 5. JACK SON 7
NO
,WHO COMMANDS EACH 02 ‘AIRn:PAF r cAPprEp~
CONSTELLATrOrI a, APT J. ELL TSON
-SARATOGA ~5AP~ A. BRO’~r4

10 AMERICA nSHPT W . HAL SEY
YITTY HA~ K CAPT P. SPPIJF4NCE
JOHN F. K,ENNEDV CAPT P. MDFFETT
INDEPENDENCE CAPT S. -JACKSON

~WHAT SHIP 12 COMMANDED B? CD~J L. 
‘t4EA~

’7
n~~ ‘PHILADELPHIA

,WH AT 1,2 ‘THE -DESrINA r rOri LW T n-fE SHIP THA T CAPT ‘P. MOFFETT\
,COMMANDS~- NORFULI (



I
) ~)

Nt,’g~nL lou of v - rh t ’ ;  ,‘ ; ns be i i~ t’d , rin d an ex an np l t ’  is I ound at

the ve ry  end ot  t In t ’  la s r h l ro t o  o l

Inn the next pn ’ot ut- u, !  s t ’V u ’ i  ,nl vn ’ r  ii dii I n i l t  I onu s a r t’  m t  roduced.

In 1 tnt’ 1 DEPAR’h’ is dcl inie d in n ernnia oh I but ’ r u ’ I u j t l ’ u t i  DEPAR’l’URE POINT.

It w ill  b~ null ct ’d t h i n t  u ’ v et n  t h oug h  I)EPAR’l’URE Pt) IN’l’ is  tine first I_errs

on t ine rI ght - h i , i u id s ide , t I n t -  o rde r ’ o l SHIPS MAYI’UR ’l’ is I_ li e ronnie on

built ,sldcs.

CARRY is def i ned in n  I I to ’  it iii t i - I  nu i :i cii CARGO TYPE. T he

forma l Is t h e  same ins In t hit ’ ‘ ‘ oat ’  ol l)EPAI(’I’ .

OWN in I tue 6 1;  dii h ued in n t u rns of l”LAG , whu iclu is a sped f ic

m eanin g Lu ti n ts dat:i h i ns u ’ . ‘h ’h a’ i’ti riu t ,it in(’re is d i f f e r e n t  than in t ine

case ol DEPAR’!’ and CARRY sI nec  t h ~~ order NORWA Y ‘l’ARU has t o  lit’ I)rest’rved.

Here , as i n  I tue 8 I’or SIGNAl ,, t hu verb is introduced in t ine singular

fo mm .  Tine vi’ rh u is p1 au ’ cd hi’ t wi’u’nu duuh) It’ quotes as usual and tine S for

the singular I urm [mmcd lately lu I I ows . A verb dci i ned in  this way can

equa lly we! I he used w i  t iu uut  t h i ’ S I ni ot ine r forms , e.g. past or passive

OWNED .

SIGNAL is def iflt’(I In t e rm : ,  of CALL SiGN In l ine 8 In keeping

w i t h  the mean I rig In tin is d~i t m  It ,ni’n e - Tint’ l o  rntn: it Is the sam e a:; In tine

ca s t ’  of  OWN .

APPROACH in I i  t o ’  I I  , NAIl , ‘I’ll In I inc 1 7 , SAIL FOR in 1 inc 19,

amid MOVE ‘I’OWAR DS I ri 11 ut e 26 ar t ’  n i l  dell ned in t e rms ul DESTINATION

win I cii was t ine only 5(1 i tab Ic re I it I l int iii tIn e dat ;n lsi ~t’ . ‘i’lnese examp li’s
i l lu s t r a t e  two  poi u u t s  : the puu-i~ Ii>1 Ii ty of  using synonyms and prepositions

as part of t i n t ’  verb.

In  I lin t ’ s  2 1 and 29 , SAl I. l”ROM arid MOVE AWAY FROM ar t’  similarly

defined as synonymous wi th  DEPART , s i n c e  t hey art ’ defined in term.s of

tine re I at I on DEPARTURE l’t) I N’I’ .

in h i nt ’ 14 I inc v u ’  nI, DO is  de l i  nnt ’d Iii terms of E~’fl~LOYMENT,

whic h again is Iii ’ only ,n,l table n t  t r ib utt ’ In time data I)a.se

h!EI,ONG TO In n lInu ’ ‘/ /4 Is d i i  inned ; i t u u i l a r ly  as OWN in line 6 in

terms tiE FLAG , hut t h - order is  ii v~’rst ’d hero .

Lines 32 and 34 1 I lust t r n t u  verbs del I nod in terms of number

relations: MEASURE in t i’rnlns ut i  l e n n g t l n  and STEAM AT In terms of SPEED .
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‘line noun Sill P and tine numbe ru, u - s i n  I d of  course be subs ti tuted by ot hu u ’ rs  -

The next three def In t l I_ Ion s , ii t n t ’ : ;  36 , 38 , and 4 ]  , deal w I t In

irregular forms of verbs, line ln ’f m t  ion of CARRIE in line 36, wi n ! c m

is Identical , m s  would be expect ed , to th at of CARRY , a l lows this fornt

to be used In CARRIES and CARET ED. Sin! lar I y, AI’PROACHE in II rue 38

a l l  ows APPROACHES and AI’PROACHE!) (a I through i th i t ~ l att u’r is a Iso handled

by g r amn ~n r ruIn’s , Ii ku’ COMMANDEI))

LIne 41 i nit rudnwes SIGNALI as an mnl te rnat  n’ spel iLug of SIGNAl,

whi cli can he used In SICNAI.I.EI) , and a lso 11 lust rat cr -i how a verb iii singular

form can 1)0 dci [ned — —  tiic’ vt ’ rhj  is inlac~ed between double quotes as usua l

and S fo l l ows  immediate l y .

!, Intes 44 and 46 i l lus t rate de f in i t i on  of verbs a~s synonymous

wi t in other v n ’ rbs.  TRANSPORT is de f ined  as ;n synonym of CARRY and CRUISE AT

as a synonym of STEAM Al’ .

Line 48 sh ows how a verb i ni singular can be introduced ii tInt ’

verb is lo l luw&’d by a pr i’ pos i t lo r n . As w i l l  he not iced the verb part

is CR1J !SES. Thus , In ca in’ a prep usu t ion) fo l lows , hot in forms of verbs ,

such n as singular in lIne 48 CRUI SES AT and p lural in line 46 CRUISE AT ,

have to be defined separate ly .

Examp les In lInes 50 , 5’l, 55 , and 57 I llustrate t in e  use of

Irregular verb forms introduced by def inift Ions above . Lines Si and ‘ 7
are In n t ire pass ive fo rm.

V E R B : , m - 4 r P 2  “DEPAPT ’ IIA (POP1:DEPAPTURE POIn T ‘OF SHIPS\
, t 2  MA (PORT

- ‘DEFINED.
,‘.lEPB :-HrPS “n ARR~”~ COAL :CA,~i5O TYPE ‘OF -S~4(P2 ‘ rs  COAL

- DEFrNED.
,‘./ERB:’NOPr~A (  “OW N ’ 2 TARU:NO~ WAn ’ 1- THE FLAG OF TAPU

- DEFrFIED.’
,‘~‘ERB:’ n1ABG “ :rGNAL ’~2 THE ,2AI~ATUGA:NABG 1,,’ THE ‘CALL - ‘ [GN ’
,‘QF THE -SAPATUn A

n o  - DEFINED.
i’./ERB:,HIP,2 ‘ APPPOACH” ‘NA PLES:DE-ST ENAT II] rf OF H~ PS f 2 ~
, r’4APLE~2

- DEF INED.
,‘.1?EPB:’ ,,2HIP,2 “DO’ ANrr-SUBMA~~rNE OPERATIONS: THE EMPLO1—’~

‘ S MENT OF 3H [P r: Ar’s rr— -SUBMAPrI-fE OPERATIOr’I
- ‘DEFINED.



,
, /

- •/~~~E: ~ i rp; “ :AIL FlJ ’
~ t1A~ Lt~~~DE FfNATfUt ’4 OF SHIP: ES r1APLL~S

DEF I’NED.
,,> “IER B: SHIP S ‘ 5t-41L, FOR ” PL~~J:1lt TIfiAT1Ofi OF SHIPS IS NAPLE2

m o  DEFINED.
.? ‘./ E R B : H I P ,  “SAIL FPOM ” r’4APLE,r :DEPAP rUPE POINT OF SNIPs I’

~
’-

DEF INED.
‘/ B: ” Hf t ~’: “BELQ U ~, r u ’  NOP~ A-? :FLA~ OF NI’P,’ I’S NQP&~A ?

“ D E F I N E D .
“/EPB: 2r4[P, ‘tlO”/ E TOW ARD S” LONL10r4:DE,rrNA r rorl ‘OF SNiPS
IL.’ LONDON

DEF INEB.
‘/ E RB :  SNIP ’ “l ’tO”/ E At IA ? Fo~OM’ LONDON: DEPARTURE POIN T OF”~-i o , , p4[~~ I~ LONDON
DE F INE U .

/ -/ERB: P4EP “rIEASIJRE ” 5n3 nJ :LEr j~~[H OF HIP ’ 15 500
DEFINED.

i ’.IERB : HIP “ , TEA II A T ”  20: SPEED OF SHIP. r: 20
‘n ’  DEFINED.
,—/ER B : H I P , ‘CARRIE ” COAL:SARGJ T (PE OF SHIP, 12 COAL

DEFINED.
“./ERB: ’~’4fp ’ “A PPROACHE ” NAPL E:: DE, TEnIATION OF SNrP:-~,~r: 1-4APLE:

~ o DEFINED.
,- VERB :rfAB& ‘f t , NAL L ” S~ARA TL3L,A :f’fABG 12 THE CALL IGI’i OF ’-
/ APA TOGA

- DEFINED.
‘/ E R B : H I P ;  “TRAtISPORT” CGAL :SHEPS CARP ? COAL

ni’, DEFINED.
,- ‘-/EPB : SNIPS ‘CRU ISE A T”  2~~~SH1P3 STEAM A T 20

DEF DIED.
‘ i ~B:,,HfP “CRUISE , Ar ” 20: rNE PEED OF SNIP 15 20

DEF INED.
~ ~iWrIICH -SUBMARINE ‘CRUISES A T  d ~

A- ’PWU
SUNFISH

ARE COri;TRuCrfOrI MATER IAL S CARRIED ‘B”? SOME NORWEG IAN SHIP ?
S

~~,WHAT -SHIP APPROACHES LONDON ?
TAL LEY WAND

,‘ES THE ~ E T T ?NAW~ -S IGNALLED B’? I’4ABD~no
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Examp les of a variety of sentences containing verbs are

provided inn the [text protocol. Several sentences with verbs are also

found in previous sections .

For the most part , the sentences here are self—evident.

However , a few comments may bring out some interesting structural

possibilities.

Most verbs wh ich appear in this book mire either in present

or past tense. This is due to the nature of the data base which does

not contain time information. [however , REL English does allow the

use of tenses and time informa t ion , as was shown in Chapter C.

Line 1 contains CARRY followed by the object AIRCRAFT,

and the quantifier WHICH .

In line 6 tIne object is inquired about with WHAT . It will

be noticed that WHAT is not followed by a noun here as it is in line 12,

WHAT SHIPS.

Line 8 contains tine ANY quantifier and is a yes/no question.

Line 10 has the verb DEPARTED , in pa st tense , and the HOW

MANY quantifier.

Lint’ 12 contains APPROACH .

In line 16 the verb is in the discontinuous form HAS

DEPARTED .

Line 18 has the verb SIGNALS . It will be noticed that the S

is hert’ combined wi th the verb sI(;NAL whIch was defined in the previous

protocol in line 8 and not in l ine 41.

Line 21 contains the verb TRANSPORT which had been defined

in terms of CARRY (line 44 of the previous protocol) ,  and the EACH

quantifier.

Line 30 has APPROAC h in pass ive  a~ d ti nt’ AT LEAST quantifier.

Line ‘35 hnas both tine HOW MANY and EACH quantifiers which

result In tire t’xpet’ted listing.

TIne verb 1)0 is usn’d I n n  h u e  5 1 .

Line 58 u’on tains  the verb CRUIS E AT which was defined in terms

of tine verb STEAl-I AT , whi ch in turn was defined on the basis of tine

number relation SPEED (h u es 46 and 34 of the previous protocol).



59

‘hin t ’ operint in  MAX I MUM Is mu I ,o used Inert ’ , as well as In line 63 below ,

where ti nt’ verb Is ;n I so defIned in tt’rnn,s of t in t ’  nunnbt ’r re tat  Ion LENGTH

I hue ‘12 of t in t ’  r t’v l ou s  protoc ol

Coin j nuno ’ I I o u t ’ , of V i ’  n c ,  I ;n ni  be used , win I ch I s Ill ust rated In

I inn’ 74. ‘fl ue two v&’r I’; a r e  Ii rr ;t used s ing ly :  SAIL FROM (wh ich Is

synonymous wi, tin I)EPAR’J’) j u n 11 tnt’ I’i9 mi nn d SAIl , TO (inynnonymous w i t  in A PPROACH)

i n n  I Inc 72 .  ‘I’h ntr co in j I Ine’ t  Ioni  is OR rind t l u ’r e f ’ore the answer consi m t s

of c u t  l i i i’s wh n l  n - i n  s cu l l  sl y n - I  t i ne r  of tine c outd  I t  Ions .

Verb jim r m u st ’ s  an - in ~~~ , DEPARTED SOME EUROPEAN I’ORT in line 78

t - m nnn i~~’ n - u n  joIned w i t  in ot h e r  verb phn r m n r n ’ s  , cnn shown in that line . The

cnnnj n u n - t l o n  Is ANI) , t h n e r n ’ t n r t ’  t i n e  a nnswer  (‘ 0 0 5 1 5 1  s of  on ly t l n u ’ r t ’  entitle s

wI th in  s a t i s f y bot h n’oun d i I l i ons .

l,in&’ 90 c ou nt  ;n I n c  t w o  verbs , t i m ’ In t ine pass ive form , A R E

‘I’RANSI’OR’I’EI) , :nnd mint lie r , t)W NS , i ru lie rn I cit I ye ci mnuse . ‘line OR

lO i n ) Utn(’ t ion of nnounls in su lt mc i n n t l it ’  NO rind YES answers for the cmii t les

I flV() 1 ved

LI inc 96 ci I no ( 1)111 en m u-i t wi verbs , COMMANDS in t int ’  r e lat i v e

embedded clause amid t i n t ’  verb DO in t i ne  main sen tence .

in 1 l i ne  96 the p a s si v e  is In tine form HAS . . . BEEN DEPARTED ,

and tine verb IIELONG TI’) (win I cit  lurid be t ’nn deli ned in te rms of ie FLA G

re I c ut  ton i ) I I n t hn t’ 11 no I rt’ 1 at, I vt n - I  ause

1.1 nit ’ ~ØI In n s t int’ ve rb  A l l .  Fo R wii l cli Is synonymous wl tin AI’PROACII,

fo llowed by a noun phr mn cn- w I  t in l i n e  n’o njunuc t ion OR which is in tine

embedded re I all V t -  I I n O u n ’  , mid I Inc ve rb  CARRY Inn t in t ’  main ,sn ’ nnt t ’ nn (  e. ‘f ine

pr cst’nn n n ’ of t i ne  EACH qti ;nrit I t  Icr n ’ ; nu iu , n ’ s  the name s of tine sinips to be

l i s t ed .

in Ii no ’ I (15 ‘ he I.! SI’ n’ormn;ind I mu used . I I will be noticed th at

H inn ( ’ t ’  EACH Is not nist ’ ( l  , t i n t ’  nn ; n nm n n ‘5 of t i ne  sin I p~s do nnot  appear.

1,1 nit ’  11 / has two o c c n n u ’ n n ’ nn  n m -c of OWN . ‘l ine one in the embedded

tt’ I ;uil ye i’ laust’ c i  nigi n’s ( m i t  on I y th iosn ’ (‘uti n nI r I em ; win I (‘In own sIn i ps, tinus

&‘ ii ml nat I rug I rota t i n t ’  I 1st I ng couni I r I ci;  win ii’ In own Zn ’  t o  nmnerehant vessel s

Line 12 / c n , m n t  ;n Ins en I)~i ’ i ’ c  lye and e n past tense.

I n II inc I 30 I lie pass lvt’ lu In the post tense , WAS . . . I)EPARTED ,

rind CAR RY Is f o l l o we d  by ci con ol n ett noun phrase w i  t h OR.
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Line 134 has two verbs , CARRY an d DEPARTED , each in a relative

clause which are conjoined . Due to the AND conjunction only entities

which sa tis f y bo th conditions are listed.

In line 156 both verbs are in the singular and APPROACHES

arises from the special spelling definition of APPROACHE (line 38 of

the previous protocol).

Line 159 is synonymous with line 74.

The nex t fo ur examples emp loy verbs defined in terms of number

relations .

Line 163 is a complex sentence In which the embedded relative

clause has tine verb MEASURES with a comparison. The object is inquired

about , and the subject contains the EACH quantifier.

In line 168 the seemingly simpler sentence is similar to

line 163 but it does not contain the EACH quantifier.

Line 1,70 has the command LIST followed by a conjunction of

f our nouns , and the verb STEAM AT followed by a comparison in the

relative clause.

Line 174 contains two conjoined verb phrases . The first

ilLustrates the use of verb negation , DO NOT STEAM AT , and the second

contains tine verb HAVE wi th  a negative comparison .

~ sr&>l ‘ V’IORWEGIA~’$ 3i~rPs 
‘CA~R1 ‘ArR CRAFT?

riir~u- TAR WA
‘TENNESSEE
iWi*~T ‘DO ‘LrBEPrAN ‘SHrPS ‘CARP’??
‘orL

iD O AN ’-? US NEPCHANT ‘YES~EL ‘ CARRY ‘0TL~‘( ES
b / HOW MAN ’-? ‘sHrp-: DEPARTED ‘RrGA ?

“ ‘2
,i~~ p4~~T ‘5~~~p-~ ‘APPROACH ‘AL E~<Ai-4DRrA?TRSCU

- TAIJRUS
is TERNA

~i4A THE ‘ rAPtJ DEPARTED ‘p rGA ~- (ES

~&IJHAT ;rGr’sAL: ‘THE I(NO>C ‘AriD ‘THE ‘StJ r $F rSP4 ?
;UNFr;H - IIABP

0 i(NO~ 
‘r$ACW
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nAfr4A T DOE.~ EACH ‘WE - T GERMAN ‘:HrP ‘TRAN. POPT~rPAN.~PAcIFrc -AIlrluNrTruN
- TRANSGEWNANrR AMNUNITTON
TRANSEUROPA ’ ‘ ‘ArRCPAFT

2 5  TR ANSCANADA - AIRCRAFT
TRANSATLAN T rc A rwcw ~~ r
FRAN SAMEP~CA TANKS
PO-:ErDUN TANK S
T RA11S~ UE BEC AMNUN~ T~ DN

o ,~~HAT EUROPEAN ‘PORT: ‘ARE AP~ POACHE D ‘B”? ‘AT ‘LEAST ‘THREE SHrPS ?
• f’$APL ES
OSLO
L IVEPPOOL
L rS BON

‘is 
~ r4OW MAN’? :HrP: CARP’-? EACH CAPn5O?

UNKNO WN - - ‘1’
PHOSPHATES - - 1
TUNG STEN - - 6
AMM UNITION  - 4

n O  ‘ArPCRAF T ‘3
TANK:S  6
TRUCK S ‘ ‘ ‘  ‘2

‘FARM MACHINERY 3
TIN - - ‘

CHROME ORE -    8
‘/ArMDIUM -OPE ‘

COAL ‘ ‘ 4
‘WHEAT -

OrL ‘ ‘ ‘ ‘ ‘ ‘ ‘ 40
‘~° GENERAL ‘FOODS ‘ ‘ ‘ ‘ ‘ ‘6

CON STRUC T ~ON MATERIALS ’ - 
‘4

GENERAL MERcHR14IJrSE ‘ ‘2
,t&Ip4AT ‘DO SUBMARINE.: DO?
1~OUTIN E MAINT ENANCE
‘:uRvErLLANcE OPERATIONS
ANTI—SHIPPING OPEPAT rOMS
ANTI-SUBMARINE ‘ OPERATIONS

iUJI*4T AIRCRAFT CARRIERS ‘CRUISE AT ‘ THE ‘MA ~< 
‘ ;PEED-~:

,OF A~PCRAFT ‘CAPPrERS ?
6 0  uSONSTELLAT ION

r ITTYHA#iW
-JOHN ‘F. ‘KENNEDY

,n~HHT I-S THE ‘NAME AND ‘FLAG OF ‘CHIPS ‘WHICH ‘MEASURE ‘THE~
MA<IMUM OF THE ‘ LENGTHS ‘OF SHIPS?

~ s ‘CONSTELLATION - UNITED STATES
A M E R I C A ’ ’  ‘ ‘UNITED STATES
r-rrr-?HAWK - ‘ ‘UNITED STAT ES
JOHN F. KENNEDY ’ ‘UNITED ‘STATES
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,-. n ~p4A T 2H1’PJ SAI L FROM LONDON ’
~~ rAMPA

n.J~4p4 T 2HIP SAIL TO LONDON?
TALLE’/PHND
,WHAT SHIPS , HIL FROM OP •~HIL TO LONDON?

“~
TANESIS
TAL LE ‘1 WAN D

~W HAT SHIP-S DEPARTED SOME ‘u : PORT AND SAIL FUR OME N
,EnJPOPEAN PORT’

THERE APE 55 L INES IN THIS ANSWER. HOW MANY DO YOU WANT~
RE POND WITH ‘f41L’ . NUNE~~ OP A NUMBER.

‘I’
P4OEL
WO BI SUN

j ’, SELLE RS
TOW ERS
L ’f’NUE B. MCCUW~~ICI(
ADELAIDE STAR
AME R ICA TMP

‘no APE WHEP4T OW G€P1(WP4L FOODS rwArl SPt~~1TD SI SOME S~41P~
1 TI4A I nOW WA 1 t~457
WHEAT MU
Epj~WR~_ FOODS ‘IES

iWHA T DOE-S THE SNIP WHICH COP J. HURMEP COMMANDS flfl’7
ANTI-;HIPPrY4G OPEW~T~UP4S

~HAS RIGA BEEN DEPAR TED BY HIPS THA T BELONG TO OS?
flO

WHAT DUES EACH OF THE MERCHANT ~#ESSEL~ WHICH ‘SAIL ‘FOR -’~
/ L U~4tWA 13W P1LE~~AN0W IA CARRY ’

o o  P4LEXAP4DWIF4 TF4SCD AIWCRAF’T
TAURUS - T ANK S
TEWNA AIRCRAFT

LUANDR TFIWIJ ’ AIRCRAFT
TAPANTED ‘TANK S

‘ n ’ ,’LI, I THE CAP ,,O AND CAL L SIGN OF ‘SHIPS THA T BELONG ’~TO .UUTH AFRICA.
TUNGSTEN P3A8

P3A 7

o CHROME (IRE P3A2
P3R.3
P3HO
P 3R9
P 3B1

i n s  /ANF4IJIUP’$ OWE P3AS
- ‘
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~HOW MANI ‘MERCHANT IVPESSEL, DOE ,
~ ‘EACH COUNTRY THAT\

iOW NC SHIPS ‘OWN ?
UNITED STATES - 26

nb  SOVIET ‘UM~ ON - ‘0
LrB ERIA - 5
r4OPWA”? - ‘ ‘ ‘ ‘20

‘W EST GERMANY - - ‘8
‘ -SOUTH AFRICA ‘ ‘ ‘ 1 ,0

ni ’ s ‘NETHERLANDS ‘ ‘ 10
‘UNITED K INGDOM ‘31 ’

,“ rS ~ANADIUM ORE ‘TRANSPORTED BY ‘SNIP-S WHICH DEPARTED ’-
.‘LUANDA?
(ES

1 3O 1WAS SOME EUROPEAN ‘PORT ‘DEPARTED B’? ‘SHIP-S ‘WHICH ‘CARRY~WHEAT ‘OR ‘COAL ?
‘COAL ’ ’  ‘NO
‘WHEAT NO

,LIST ‘THE ‘OWNER ‘OF ‘SHIPS ‘WHICH CARRY ‘EACH ‘CARGO ‘RND\:
‘ 3S iWHI CH ‘DEPARTED ‘NEW “? ORK .

TUNGS TEN ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘  NETHERLANDS
AMMUM IT~ UN ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ WE ST GERMANY

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ U N ITED ‘K INGDOM
AIRCRAFT ’ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘ ‘ ‘  NORWAY

UNITED ‘Krrl&DDN
TANK S ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘  

WE-ST ‘GERMANY

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘NE THEPLANDS
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ U N  ITED ‘K INGDUM

~ 
‘
TRUCKS

’ ‘ ‘ ‘ ‘ ‘ ‘  NE THEPLANDS
‘ • ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ U N ITED K INGDOM

FARM MACHINERY ’ ‘ ‘ ‘ ‘ ‘ N E THERLANDS
‘ • ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ • ‘ ‘ ‘ ‘ U N ITED K IN6DTh~’TIN ‘ ‘ ‘ ‘ ‘ ‘ ‘  ‘ ‘ - ‘NE THERLANDS

1 5 0  COAL ‘ ‘ ‘  ME THEPLPII4D5
- .  ‘UNIT ED ‘K INGDOM

WHEAT - ‘ ‘ ‘ ‘ M E  THEPLANDS
- ‘ ‘ ‘ ‘ ‘ ‘ ‘UNITED KINGDOM

‘OIL - ‘ ‘ ‘ - ‘ ‘ UNITED K INGDOM
‘ 5 5  ‘CONSTRUCTION ‘MATER rRIS NORWAY

,‘ WHD COMMANDS THE AIRCRAF T CARR IER ‘WHICH APPROACHES’
,NORFOLK ?

CAPT ‘P. ’ ‘MOFFETT
WHAT SHIPS APPROACH ‘OR ‘DEPART LOMDOM~160 TAMPA
TAMESIS
TALLEYRAND
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WHAT PORT DOE-S ‘EACH ‘ArRCRAFT ‘CARR IER ‘WH ICH ‘MEASURES-
iMORE ‘ THAN ‘1000 ‘APPROACH?

16 5  CONSTELLAT ION ’ ‘ - ‘NAPLES
‘K ITTYHAWK ‘ ‘ ‘ ‘ ‘ ‘  N IPLES
‘JOHN F. ‘K ENNEDY ‘NORFOLK
WHAT ‘DO ‘SUBMARINES ‘WHICH ‘MEASURE MORE ‘ THAN 300 ‘DO?
‘ANTI-SUBMARINE ‘OPERATTONS

1 7 0  ,LI5T THE NAME S ‘SPEED, LONGITUDE ‘AN D ‘LATITUDE ‘OF ‘SUVr ET~:
~CRUrSERS ‘THAT ‘STEAM ‘AT ‘MORE ‘ THAN ‘10. ’

ADMIRAL GULOVKO ‘15 -2 ‘ 7259
ADMIRAL FUX~ N ‘ 15’  1 ’ ’  7258

‘WKAT ’SOVIET ’CRUISERS DO NOT TEAN AT 10 AND ’HAVE ’~i isiPERCENT ‘FUEL NOT LESS ‘ THAN ‘5Q?
‘VAPYAG
‘GROZNY
‘ADMIRAL ‘GI3L[IVKO
‘ADMrRAL FOK IN

- - ‘.
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F. PARAPHRASE AND DECOMPOSITION

In cases when a given sentence is not understood by the

computer , it may be necessary to rep hrase it or restate it as a seq uence

of simp ler sentences .

The discussion here is merely illustrative.

As used here , paraphrase refers to expressing the meaning of
a given sentence in different words and structures which still result

in a single sentence . Decomposition refers to restating a given sentence

as a series of sentenc-~s. The reasons for paraphrase and decompos ition
overlap , but in the case of paraphrase , they are mos t ly tha t words or
linguistin ’ structures (or both) may be unknown to the system. In the

case of decomposition , a given sentence , which may even be of simp le

structure , may require  a n umber of steps in compu ta tion , which have to

be expressed to the system in a sequence. The distinction is not

always completely clear—cut , yet it may be useful to illustrate the

two processes separa tel y. As examples of simp le parap hrase le t us take

WHERE IS TARU BOUND? which can be restated as WHAT IS THE DESTINATION

OF TARU? and WHAT IS KITTYHAWK DOING? which can be paraphrased as

WHA T IS THE EMPLOYMENT OF THE KITTYHAWK?

As an example of what  might necessitate decomposition the

f o l l o w i n g  ques t i on  can be considered:

CAN STERETT REACH NORFOLK WITHOUT REFUELING?

The answer will clearly be differen t depending on whether the Sterett

w i l l  go at  norma l or ~n t  max imum c ru i s ing  speed. Let us assume it  wi l l

be norma l speed. What we need to know ( fo r  t hi s  data base) Is:

( I )  That  a U . S .  naval  s h i p  consumes 7 percent  of its fue l

f r i  24 hours a t  i ts  normal speed .

( 2 )  Where Is  S t e re it ?

(3 )  What is t h e  d i s tance  f rom tha t  location to Norfolk?
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(4) What is Stere t t ’s norma l cruis ing  speed?

(5) How much fue l  does S teret t  have?

(6) How much fuel  does S te rett  use per hour?

Then we need to comp ute Stere tt ’s steaming time from where
it is to Nor fo lk , how much fue l  it would use in t h a t  t ime , subt rac t

that amo un t of fuel  from i ts fue l  percent , and f i n d  out whethcr  tha t

is greater than zero to obtain the answer.

In a situation as complex as this , decomposition of the

original ques tion , simple as it may appear to be , is clearly required .
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C. ARITHMETIC OPERATIONS AND FUNCTIONS

Normal arithmetic expressions can be used. For example:

.L dHAT ‘IC 3~~(4+5)
’7

27
,~WHAT ‘IS -36.66/3?

‘ 3 2.’22

The asterisk is used as the multiplication sign. Exponentiation is

expre ssed by double asterisks. Thus the square of 8 (i.e. 8*8) may

be expressed as 8**2. Decimals may be used :

,‘-~~HAT r: 16.54÷4.O1’ .2?
‘32.6 201’

,W HAT r.: 2 - .5~
1.41421

A r i t h m e t i c  opera t ions may be combined using normal precedence

conventions. Thus

WHAT - r-; ‘ 3 4 ~~5?
17
,WHAT ‘IS 3~~

(4+5,-’ ?
27

,WHA T IS ‘3o.2~2?‘18
WHAT I’S ‘3..~:2.2 ?
81’

Numbers are always carried to six digi t  accuracy. Thus

,WHAT 1-5 ‘1.23456 ?
‘1.23456
,W HAT ‘ I-S 1.23456789?

1.23457

Very large or very small numbers arc expressed using “scien tific

nota t ion ,” i .e .  a s ix—di g i t  numb cr followed by a power of 10.

i&dHAT ‘IS ‘56?’89•1’0000?
5.’6789E+08

-
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Note  t h a t  the answer is to be In te rp re ted  as:

5.6789*lO~ or 567890000

>WHAT 15 ‘1.2345/ 1 0000?
1 .2345E 04

Which is to be i n t e rp re t ed  as:

l234 5 *lO~~ or .00012345

Literal tiumbers through millions may be used.

>‘WHAT ‘ I’S ONE ‘THOUSAN D ‘NINE ‘HIJNDPED AND SEVENTY ‘EIGHT?
‘19 78

> WHRT IS ‘TWO ‘TIMES SEVEN?
- 1’4

>‘WHAT 1-2 TH rPTY ‘TO ‘THE POWER ‘2’ ~
900

Ext ra  spaces arc of ij o consequence.

- 3.4 + ‘5/7 ’ ’ >’ ’ ’ 3 + ’4 +5~YE S

Numbers may arise from nonnumeric expressions. These can be used

In arithmetic expressions.

,WHAT rs THE ‘RANGE ‘OF ‘THE ‘K rTT”HAWk :.25~
300000

> W HAT IS ‘THE ‘NORMAL CRIJISING RANGE TIMES PERCENT ‘FUEL ‘OF”,:
> THE KITTYHAUK DIVIDED ‘BY ITS ‘NORMAL ‘CRUISING ‘SPEED?
66000

The usual  m a t h e m a t i c a l  f u n c t i o n s  caii be used In normal  ways .

> WHAT ‘IS ‘COS (30)?
866 025

,WHRT ‘IS ‘THE SQUARE ‘ROOT ‘OF ‘.647
.8

>‘WHAT IS ‘LOG (NUMBER ‘OF ‘AIRCRAF T ‘CARRIERS ‘WHOSE ‘FLAG ‘IS ‘US)’~
.778151
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The following is a list of the functions that are provided , together

with abbreviations which may be used:

ABSOLUTE VALUE (ABS)

SQUARE ROOT (SQRT)

EXPONENT IAL (EXP )

Li . e. the number E to the s t a t ed  power exp( 5)  — E5)

LOGARITHM (LOG , LOGIO)

NATURAL LOG (LOGE)

SQUARE (also SQUAREI))

CUBIC (also CUBED)

S IN

COS

‘I’AN

COTAN

ARCS IN

ARCCOS

ARCTAN

P 1 (= 3.14159)

A r i t h m e t i c  func t ions  and s tandard  operat ions may he applied when

c lasses  are  involved.  Thus

r WHAT IS ‘THE RANGE ‘AND ‘LQG (PAIIGE ‘OF ‘TU2S.’3.’2 ‘SHIPS~
1 2013 0 ‘4 .07918

UNK NOWN UNK NOWN
‘5 1300 ‘ 3.69897

iLIST ‘THE ‘LENGTH ‘AND ‘SQUAR E ‘ROOT ‘OF ‘THE LENGTH ‘OF~,EACH ‘SHIP ‘WHOSE ‘CARGO ‘ IC ‘T IN.
‘ANDREW MILLER ’ - ‘455 ‘ ‘21’ . 330 7
FRANCIS MCGRAW ‘455 ‘ ‘ 21’ .3307
‘AMSTELNOLEN ‘‘ ‘ ‘559 ’ ‘23.6432



70

The simp le statistical functions are provided . They, of course , usuall y

take classes as arguments. The following illustrates the various

statistical functions:

,> W HAT ‘r.s THE LENGTH OF ‘EACH TU25.-3.’2 -SHrp~
KITTYHAWK - - 1072
BATON ‘ROUGE - .360
KNOX ‘ ‘ ‘ 438
,WI4AT r.: ‘ THE ‘MAXIFIIJN LENGTH ‘OF’ Tu25. 3.2 ;Hrp:~1’ 072
.~WHAT I: THE MAX rM UM ‘OF ‘THE ‘LENGTHS ‘OF TU25. 3.2 ‘:HrpS ?
‘11372
,W HAT ‘ I-S THE rlrNrMIJrl LENGTH OF TU25.3.2 SHIP-C ?
‘360

i- WHAT 1’-S ’THE IIEAN ’LENGTH OF TU25.3.2 -SHIPS?
‘623. 333

i-W HAT 1 THE AVERAGE LENGTH ‘OF TLJ25.3.2 SHIPC 7
‘623. 333

~WHAT r: THE SUM ’OF THE ’LEriGTHS OF TU25.-3.2 CNIP 7
1370

i- WHAT IC THE TOTA L ’LENGTH OF TU25.3.’2 - HrP2~‘1870
i-WHAT 1-2 THE PRODUCT ‘OF ‘THE LENG THS OF TU25.3. ’2 .CHrp:?
‘1 .69033E+08
W HAT 15 ‘THE STANDARD DEVIAT IO N OF THE LENGTHS OF\

,iTU25. ’3.2 .SHrPS?
-318. 85

/WHAT ‘IC THE VARIANCE OF THE L~ NG THC OF TU25.3.’2 sHrpC?
1131665

These of course may be used in comb [n a t  I on s :

,WH AT IS THE MAX , MIN, rlEAti AND STANDARD DEVIAT ION ‘OF\

~THE ‘LENGTH-S ‘OF TU25.3.2 HIP ’7
‘ 1072 ‘ ‘ -36 1) 62.3. 333 318.8~,Lf.S r THE ‘~1AX~ MU~’1, MINIMUM AND AVERAGE OF ‘THE ‘LENGTHS -’

i-OF ‘AIRCRAFT CARRIERS ‘WITH EACH FLAG.
IJNITED ’ TATES 1072 1039 1061
-SOVIET UNION ’ ‘925 625 775
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11. FORl~1AT’l’ INC OF OUT PU T

il— I . ‘i ’IIE COMMANI ) ‘‘ 1.1 ~;‘i’’’

‘1 1w c ij in man d 1.1ST , ‘n i ’ l o ’ ,’ i i ic ’ ~i t  of ( iw i l i t  I i c r s  (esp€’ i a l  l y  m u t t  i p le

and g r a p h i c  d i s p l ay  of c i t  - c arc’ lm’aic~ aval la b le for obtaining

tabular listing s of da t a , and of p I o t ~ ; and h i s t o g r a ms .

‘l’he command List’ can Ia ’  used as an a I t t ’ r o a l , t ’ to a question

s imply  to obtain one i t e m  of d ; t i  a , I or  I n st  a n t e J .lS’l ‘1 1W COMMANDER OF’ ‘I’HE

KI’l’TYHAWK instead of Wilt,) is TIl E ( 1Mc~ n I:R () J ” ‘l’IiE KIT TYH A WK? , but t ii is is

i - i  ea r l y  not  wh er e  tlt t ’ puwi’ r of l i t ’  c ’onuuac ic l  i i  c i

When LI ~‘l’ is used in flier ’ coln~i I ex S(’II t (‘Ii t e n  with conj unct tons

quau tiii&’ rn , or r e l a t i v e  tlaii’a’ ‘y,t,’onlvc t a b l e s  of  output can be produced.

Some of he at rio t U I a 1 ) r o j c c r t  Ic:- , of useful sentences arc

ill  us t rated in the lu I 1 owl i i g  p r o t e c t 1 . Al t h oug h t h ey  had been employed

I n  ea r l  icr : i t ’ c  t Ions , some - oii n~ ‘ t ,s ar t ’  p r o v i d e d  h e r e .

‘lI ce 1.1 ST :ornmand can he w a d  to  oh a i n  nonnume r i cal I n  forma t ion ,

as in l i n t ’  I , or  ounce r I cal in forma t i on , as In I inc 4, or mi xed , as I n

line 13. In  l i n e  I t h e  c - ta o unct ,  Ion  ANL is found; i l l  l ines  4 and 14 the

t im t I ott  AN O and t In ’  q ua i c t  11 ii ’ r i-:ACII

LInt’ 21) I I !  tin t a! tO, t ~ l i n e  ( I i  FOR wi tIc LI S T .  FOR and OF are

mutually - ,oh ’ , t  i t u t a b l t ’  w i t h  I i~~’I . A I ~~o Illustrated is the elli p t i c a l

rel ativ e c o u n t  r w  I io n  WIT H , w h i c h  i s  common l y used w i t h  L I S T .

l . imce ‘f / i o u t  , c I  ci : ,  t I c ’  oil j u n ct io n  ANt) arid quan t i fie r  EVERY.

l . l i o ’ ’ ;  /,6 ,-,c it l 149  t t l i t . i i n  I lit’ quantifier ANY and the  r e l a t i v e  clause

w i th  WHOS E . I t  w i l l  I , . ’  c o t  I c c l  hat UNKNOWN is an item of data ,j ust like

o t h e r  i n d i v i d u a l s .

I. I n i ’ :,  ‘ i f ,  a m i d  1,/ 1 Il us t r a te  t lie quan t if Icr ALL and contain

relative clauses wit  ii  14111 CII ami d ‘I’UA’I r e sp ec t l vt ’ I y .

1.1 t ie  71 I a a l u m p  lex ‘ c i t  - p c c ’ c ’  w ith I ivt’ liotiti s conjoined by AND ,

the qu a n t  1 f f  er EAC h , (lie c ’II ipt ~‘a I W I T H  phrase wit ii two nouns conjoined

by OR , w hic h retai l ta In  i i  a t  lug w i  iii seven t o  I imm ics

Tue n e x t  examp I~~, l i i i ’ J O / i , 1 1 lus tr at c’s t h e situation w her e  the

out put Is t o t)  I omig I c i  he I Ug p r  I u t  i ’d Iii one II nt and is there fore ‘‘ f o lded. ”

‘I’l mt ,’ sell H’mcc - c ’ c o ot  at  no t i c  r a e  cmi io  ned ilotilis , L i i i , ’  EAC h e lu ant  i l l  er , and a

relat I vt c’ l , i m m ~~m ’ w h I c h  I a a t i c - ~~ , i l  l v ’  w i t  Ii NO ’I’ .
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1.1 mcc’s Ill and 1 ‘JO c r c ’  c c o i m m ( ’ t : t c ,’d , a I m i t t’ t u e  p r em i o u n  ‘1 13KM ,

1t r t ’c’ t’ded by t h i t ~ EACH 1) 1” q r m i c r i t  I I  i c r , t i c l i n t ’  ‘30 ref cr0 to the  o u t p u t

o b t a i m i e d  t i c  r ough 11cc ’  c ’ c ,mman d  I n  1 j u n 1 2 i .

h , i c c i ’ : :  1 1 7  a m i d  152 c i i ’ ,’ : , c c c i c c ’ w l c a (  s i m c c i l a r , s i n c e  t h ey  e m p l o y

ANI) and OR con j * i mc ’t ions , tue EACh q m i : c m i t  i i ’ i c ~ r , and re I cit I ye  c I , cc ms t ’ a

l towt ’v( ’  r , iii l im i t ’ 1 37 11 c c ’ OR ‘‘ t i l l  j c i c i c I i o m c  Jc~ j ) b i t ’ s  tat Iwo tiO U fl I t ems

wi m i  c i i  follow t i u c ’  v er b  I h , amid I m i  I I c c ’ I ‘,1 t i i i , ’  v e r b  lEES

L i n e  11, ? c c n c f a l c i :  t b c c’ c c t c i j c i c c c  l i o f l  id ’ f o u r  noun Items tlmr ough

AN !) and of  t w c c  r i  I c i i  i ye r I i t m i s c a I ‘J ’’’ ch 1’ A N I ) , cu lt’ st art ing wi Ui Will CII

amid t i c e r e l  c c r c ’  im avici) ’ tic,’ a , c c c c c ’ st i l t i t ’ c  i ( h h h I P S )  and one starting w i  t i c

wiios i : w i  t i c  a di f it -r em i t : ; cch  j c - c  ( h d h ’l I NA ’i I ON)  . ‘ l ice  second relative

I , j c i ’ , c ’  I:; c l c ’ ) ’ , c t  c y e .  ‘ h i d  n ia l c v  c c ; t c d l  I Ictic:; . c r c ’  met  by onl y one si mi t u .

L IST  IHE FLAG, HOME ~u~~r AND c ’IJRRENT EMPLOI’MENT ‘OF :
,THE ,~, r r r ’ i’H,4w,~’ .IJNITED STATES MAYPOPT UI~V EI L LA N C E OPERATION S
i- L IS T  THE ENDURANCE~ MAX IMUM CpU~~S 111c3 RANGE AND ‘MAX IMIJM ’

‘pL ir5 fl’415 i ’PEED OF EACH SHIP 11-1 T l567.1.
45 4 ij iJ i) 35

WAINW~~IGHT 45 130’) 34
W ILLIAM H. . ‘TA NDLEI 45 1:3 0 1) 34
. TEPETT 45 130’) 34

1 0  P4OPNE 45 1:301) 34
JLJUETT 45 130’) 34
AS HTA BULA 6’) ?olJ 0 25

~L I ’ T  ~HE i~lJAN FIT(  OF CAPGO~ SPEED. DESTr I IAT rQ N ArID .-
,CALL ,~I’3t1 OF EACH t4IGH-INIERE’T SHIP.

I’. TA CO 151JT 15 ALE’XAN LJRIH - 1(404
TAPU 5111 ‘ 1~

, LUAND~3 K 4 03
TARIFA 150’F 15 MOC AME IJES 1(402
TAUPIJ- 1501 15. 1 ALEXA~’lDPIA ’ 1(405
TERNA 1501 15 ‘ALEXAN DRIA 1(406

io ,’L IST  THE EMPLO’(ulErl l’ AriD DESTII- IAT IGN ‘FOR EACH ‘SHIP W IT H ’~
~PEI~CErIT FIJEL GREATER THAN 35.

THERE APE 38 LINES IN THIS AN~ W EP. 140W MANY DO ‘
~~U WANT?

RESPOND W I T H  ‘ 14LL’ , ‘ NONE~ . OW A NUMBER .
1 ‘9

CON S TELLATION JJPVEILLp’4NCE OPERAT IONS ‘ - NAPLES
APATOGA - TEN DER RESTRIC TED AVAILABIL IT Y 6000N X 3000W

V r T T ”(HP34~K IJRVErLLPINCE OPERATIONS NAPLES
JOHN F. I ENNEUY SIJPVE ILL,4r4CE UPERRTIOP$S ‘ NOW~~ULK
INDEPENDENCE TENDER RESTRICTED AVAILABILITY 3700N X 1700E

t o  STURGEON ’ ROUTINE MAINTENANCE ‘ ‘ ON X 45130E
PH 1LA DEL PI4~ A A NTI— SUBMARINE UPERATrOP’S ‘ ‘ NIJWJ-uL K
BATON POU&,E ANTI- UBMAPINE OPERATIONS NORFOL K
LOS ANGELES ANTI- i~3JBNAR INE ‘OPERATION S NORFOLK
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L IST  THE HULL NUMBER AND CAL L 21GM FOR EVER’? ‘AIRCRAFT-’
I’ ,

CON STELLAT ION 64 NA BC
60 NABG

A M E R I C A  66 NAFF
1( ITTY H~ W K 63 NABE
JOHN F. KENNEDY 6? NABU
INDEP ENDENCE 62 NABH
LENINGRA D 2 RN04
MUSK VA 1 RNIJ,3
Y IEV 3 RN O2

~~~~ r1rrIS~ 4 P1101
i-Lr :r THE HULL NUMBER OF AN? AIRCRAF T I, ARRIER WHOSE DE.STrrlAT-~-
i- ION IS UNKNOWN.

AMERICA 66
,‘Lf -S F THE COMMANDER AND CALL SIGN ‘FOR AN? SHIP IN TGG7. i’ -~:

~~ i- WHOSE DESTINATION I-S ‘UNKNOWN .
IJAINW R I&HT CAPT 0. EVAN S NABV
WI LL IAM H. STANDLEY CAPT C. MICHRELS NABZ
STEW ETT CAPT ,J. I-+OHMANN NAB?
HORNE CAPT J. BRAN IN NA BX

~ JOUETT CAPT 1. FPENZINGEP NABW
i - L IS T  ~HE CALL Sr ~i r’i FUR ALL rANK ER-S WHICH ‘ARE -SEAL IFT ‘CLA-S - ”~

A TLAN TIC ‘ UA 1Y
PACIFIC ‘ tJAIJ

~~~~ ARA BIAN -SEA UA1L
ANTARCTIC UAIR
ARCTIC UA1P
IN D IAN OCEAN ‘ UA1P
CARPIBEAN ‘

~~ CHINA SEA WA1 N
MEDITERRANEAN UAIM

,- LI, 1 AlL SHIPS THA T CARP’? TIN.
ANDREW M I L L E R
FRANCIS MCGWA~

7 0  ‘ANST ELNULEN
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IL I R ’T  THE LENGTH,’ BEAN, DRAF T, MAXIMUM CRIJISING SPEED AND ’
DE :TrNA TIUM OF ‘EACH SNIP W~~T14 MA?PQRT OR NORFOLK ‘AS HONE \

MAYPUPT ‘CONSTEL LAT ION 11372 130 36 35 NAPLES
7 5  

- - ‘ K ~‘TT’r HAW k ‘ - 11)72 1’ 3 ’) 35 -35 ‘ NAPLES
‘ ‘ ‘ ‘ ‘ -JOHN F. ‘K ENNEDY 1 072 1’3 i3 36 35 NORFOLK

INDEPENDENCE’’’’ ’ 1 039 131) 37 33 370011 :’c: 1’700E
NORFOLK ‘ SARATOGA ‘ ‘ ‘ ‘ ‘ 1 039 ‘130 37 ‘3.3 61)0011 X 3000 W

AMERICA ‘ ‘ ‘ 1072 ‘ 1 ,30 36 35 UNK NU~ N
8 0  ‘ ‘ ‘ ‘ -STURGEON ‘ ‘ ‘ ‘  292 ’ ‘ “32 26 - 30 ‘ ‘ON ‘X 4500E

- ‘ - - ‘PHrLADELPHIA ‘ ‘ 36 13 - -3-3 ‘36 31) - NORFOLK
BATON ROUGE’   ‘ ‘ - 36’] ‘ -33 ‘36 - ‘30 - NORFOLK
LOS ‘ANGELES - - - 360 ‘ ‘33 36 

‘ 30 NUWFULK
PUG ”? ‘ ‘ - 292 - - -32 - ‘26 30 - ‘NORFOLK

85  ‘ ‘ ‘ ‘ ‘ ‘ ‘  GRAYLING - ‘ - 292 - - ‘ -32 - 26 - 
30 

- ‘3500N ‘X ‘l’OOO E
- 292 ’ - ‘32 ‘26 - ‘30 ’ ‘37005 X ‘2000E

WHALE - ‘ ‘ ‘ ‘ - 292 ‘ ‘ ‘32 - 26 - ‘30 ‘ ‘ 15005 ‘X 1’300E
ASPRU ‘ ‘ ‘ ‘ ‘ ‘ 2 9 2 ’ - ‘32 ’ ‘26 ’ ‘ .3 13 - ‘NORFOL K

- ‘ - ‘ ‘ ‘ ‘ ‘ ‘  292 ‘ ‘32 26 - 

“3’] - ‘Nuw~ uLK
9 0  ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ c HAPLES F.’ ’ADAMS ’ ‘ 4 3 7 ’ ’4 7 ’ 20 ’ ’33 ’ ’NEW ”iURK

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ H ENR’? ‘B. Wr LSON ’ ’ ’ ’ ’  437 ’  - ‘47 ’ ‘20 ’ ‘33 ’ ‘NEW ‘YUR)(
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘BARNEY 437 ’ - ‘47 - 2 0 ’  ‘ .33 - ‘NEW ‘YORK

‘ ‘ ‘ ‘ ‘ ‘ CLAUDE ‘V. ’ ‘PrcK ETT-: ‘ ‘ 4 3 7 ’ ’  4?’ 2 0 ’  ‘33 ’ ‘NEW ‘YORK
- 437 - - 4 7 ’  ‘20 ’ ‘33 ’ ‘NEW ‘YORK

‘ ‘ ‘ ‘ ‘ ‘ JOHN ‘K ING ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  437 ’ - ‘47 ’ ‘20 ’ ‘33 ’ ‘MEW ‘YORK
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘HUE L ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’  437 ’ - ‘47 - 20 - ‘33 ’ L rVE w.~ uut..

437 ’ - ‘47 - ‘20 ’ ‘33 ’ ‘LIVE~ vuuL
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ S E L LERS ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘‘ ‘ ‘  437 - - ‘47 ’ ‘20 ’ ‘33 ’ ‘LIVE~~ uuL

TOWERS ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘  437 ’ - ‘47 - ‘20 - ‘33 ’ ‘LTVE~~ uuL
1 0 0  

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  t ”(NDE ‘B.’ ‘MCCORMICK - ‘ ‘437 ’ ‘ ‘47 ’ ‘20 ’ ‘3:3 ’ ‘LIVE~~ uuL
- ‘ ‘68 ‘ ‘42 ’ ‘25 ’ ‘Nu~~ uLK

5 8 2’ ’  ‘68 ’ ‘42 - ‘25 ’ ‘NAPLES
ASHTABULI4 ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ 582 ’ ‘ ‘68 ’ ‘42 ’ ‘25 ’ ‘NAPLES

,
~crST ‘THE ‘EMPLOYMENTs ‘READrNESS ‘AND ‘REASON ‘FOR ‘EACH ‘SHIP ‘

~~~

‘ °S ,”WHICH ‘I’S ‘NUT ‘A ‘SUBMARINE.’
‘AM ERICA’ ’ ’ ’ ’ ’  DVERHRIJL’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’  C5

- - ‘OVERHAUL
‘KITrIH A W K ’ ’ - - ’ ’ - ’S uRv Er LLANCE ‘OPERATIONS ’ ‘C2
‘ ‘ ‘ ‘ ‘ ‘A I R ‘SEARCH ‘RADAR ‘FAILURE

1 10  ‘STERETT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘CAPRIEP ‘ESCORT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ C 3
‘ ‘ ‘ ‘ ‘ S O N A R  ‘FAILURE
‘CHARLES ‘F.’ ‘A DAMS ’ ‘CONVOY ‘ESCORT ‘ ‘ ‘ ‘~~

‘ ‘ ‘ ‘ ‘

~~‘C3 
GUN ‘SYSTEM ‘FAILURE

HUE L ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’  CONVOY ‘ESCORT C2
1 1 5  ‘ ‘‘GUN ’ YSTEM ’FAILUPE

CONNOLE ‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  CONVOY ‘ESCORT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘C 3
SONAR FArLURE

PATHPURNE ‘ ‘ ‘ ‘ ‘ ‘  CONVOY ‘ESCOR T ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
~~~~‘C3

SONAR ‘FAILURE
I” MEYERV URD ‘ ‘ ‘ ‘ ‘ ‘ C O N V O Y  ‘ESCOR T ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ C 3

SONAR FAILURE

-
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L I ST  THE NULL ‘NUMBEP~ ‘T’r’PE ‘AND ‘HOME ‘PORT ‘OF ‘EACH\
SNIP IN TG2G.4. 

____r ITTYH$4~ K. - - 63 ArPCRAFT CARRIER ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘MRYt~uwr
1 2 5  BATON ROUGE - 689 ‘NUCLEAR ‘PU~ EREU ‘ATTAC K ‘SUBMARINE ‘NORFOLK

PUG ? - 647’’NUCLEAP ‘PUWEREIJ ‘ATTAC K ‘SUBMARINE ’ NORFOLK
P4C]EL ‘ ‘ ‘ 1 3  - ‘&LIIDED ‘r?ISZrLE ‘ DESTROYER ’ ‘ ‘ ‘ ‘ NORFOLK
SELLERS 11’ - GUrDED ‘MISSILE DESTROYER - ‘ ‘ ‘ ‘ ‘ ‘ ‘NORFOLK

- 1054 ‘FRIGATE ‘ ‘ ‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘CHARLESTON
1 3 0 .> L 1 ST THE COMMANDER AND ‘CUMIIANDER S LINEAL ‘FOR ‘EACH ‘OF ‘THEM.’

r ITT’IHAWI( CAPT P. SPRUANCE ‘ 4834
BATON ROUGE CUP ‘V. QUIET ‘ ‘ ‘ 4 8 3 9
PQGY - ‘ - CUP J. ‘HORNER ‘10104
NOEL - ‘ CUP W . ’ ‘HUNT ‘ ‘ ‘ ‘ ‘ ‘ 1 ’  013 10

1 3 5  ‘SELLERS - CUP C.’ PRESGPUVE ‘1’0009
GRAY ‘ ‘ ‘ ‘  CUP ‘P. LILLY ‘ ‘ - ‘10014

-~L1-S T THE ‘QUANTl’T”? ‘OF ‘CARGO ‘ArID ‘CALL ‘SIGN ‘OF ‘EACH ‘SHIP ‘WH0SE ’~iCARGO ‘I’S ‘ VANADIUM ‘ORE ‘OR ‘CHROME ‘ORE.’
‘CHROME ‘ORE ’ ‘JOHN TOULE 5 0 T ’ ’  ‘UAl’B

i k O  ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ .JACK ~J.’ ‘PENDLETON’’ ‘5 0 T ’ ’
‘ ‘ ‘‘ ‘ ‘ ‘ ‘ ‘JOS EPH ‘E. ‘MERRILL ’ ‘ ‘50T - - ‘UAI’H

MERCHANT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘l ’  SOT ’
PIONEER ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ l ’  50T ’ ‘P3143
VENTURE ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘l’ 50T ’ ‘P3BO

1’.5 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  VANGUARD ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ l ’ S O T ’ ‘P3A9
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘V r CTORY ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ l ’  501 ’ ‘P3PI’
‘VANADIUM ‘ORE’ ‘MCPP~ S ‘E.’ ‘CRArN ‘ ‘ ‘ ‘2 3 1 ’ ‘ ‘UAl’E

GREENV ILLE ‘VICTOR? ‘ ‘501 ’ ‘ ‘UAl’A
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ TRUMAN ‘K: IMLUW ‘ ‘ ‘ ‘ ‘ ‘5 0 1  ‘ ‘UAl’F

1 5 0  ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SHrFPEW ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘1’50T ’ ’P3A5
SEAFRPEP ’’’’’ ’’ ’ ’ ’ ’ l ’  50T ’ ‘P3A4

i’LI’ST ‘THE ‘COMMANDER ‘AND ‘CUMMANDER’~’S ‘LINEAL ‘FUR ‘EACH ‘SHIP ‘WHICH~,:~flQES ‘SURVEILLANCE ‘OPERATIONS ‘OR ‘ANTr~ suBNAprNE ‘OPERATIONS.’
‘ SURvErLLANcE ‘OPEPRTTONS - ‘ ‘  ‘COrISTELL,4rra N ’ ’ ’  ‘CAPT ‘J.’ ‘ELLISUN ’ ‘

~~~ 
‘4q32

‘55 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  K ITTY HRIiK ‘ ‘‘‘‘‘CAPT ‘P.’ ‘SPWUANCE’ ’ ‘ 
‘4834

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ JOHII ‘F.’ ‘KENNED? - 
‘CAPT ‘P.’ ‘MuP-~~~rT ‘ ‘ ‘ ‘ 4833

ASPPU ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ C D R  ‘1. ‘CHANDLER ‘ ‘ ‘l ’ O l’ 05
‘ ‘ ‘ ‘ ‘ - - ‘ - ‘ ‘ - ‘ - - ‘ ‘ ‘ - ‘ ‘ ‘ ‘ ‘ ~~~uNFrSH ‘ ‘ ‘ ‘ ‘ ‘ C U P  ‘N.’ ‘MORTON ‘ ‘ ‘ ‘ ‘ 1 ’  01’06
‘ANTI-SUBMARINE ‘O~~~~~TIONS ’ ‘PHILADELPHIA ‘ ‘ ‘ ‘ ‘ C U R  ‘L.’ ‘SNEAK ‘ ‘‘‘‘‘4840

1 6 0  ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ B A T U N  ‘ROUGE ‘ ‘ ‘ ‘ ‘ ‘ C U P  ‘V.’ ‘QUIET 4839
OS ‘ANGELES ‘ ‘ ‘ ‘ ‘ ‘ C U P  ‘U.’ ‘JONES 4838

;~LI’ST ‘THE ‘DESTrNATrUN,
’ ‘CALL ‘SIGN,’ ‘SPEED ‘AND ‘CARGO ‘OF ‘HrGH~ rNTEpEsT

\
;‘- SHIPS ‘WHICH ‘DEPARTED ‘PIGA ‘AND ‘WHOSE ‘DESIrNATION ‘I’S ‘NOT ‘SflNE ’~
~EUROPEAN ‘PORT.’

165 ‘LUAI’IDA ’ ‘1(403 ‘ ‘16 ’ ‘AIRCRAFT

- -
-- - -
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H-2. MULTIPLE QUANTIFIERS

Obtaining output in tabular form can also be achieved through

the use of quan tif iers, especially if more than one is employed . Numerous

examples have been included in other sections as well as Section H—l in

connection with LIST. Here just a few illustrations are given of possible
combinations of quant i f iers.

Line 1 contains HOW MANY and EACH OF, line 10 the same quantifiers

plus a relative clause.

Line 16 i l lustrates HOW MANY OF with a relative clause containing

the conjunction OR of four noun items .

In line 22 HOW MANY is followed by a relative clause containing

the AT LEAST quantifier.

Line 34 illustrates the use of two EACH OF quan tifiers, the
second one being in a relative clause.

In line 50 the quantifier WHICH OF appears together with the

EACH quant i f ier.

HOW ‘MAlI”? ‘SHIPS ‘ARE ‘OWNED ‘B-? ‘EACH ‘OF ‘THE ‘EUROPEAN ‘COUNTRIES ?

‘SPAIN ‘‘ ‘ ‘ ‘ ‘ ‘ 1 3
0

5 ‘NORWAY ‘ ‘ ‘ ‘ ‘ ‘1 9
‘WEST ‘GERMANY ‘‘‘‘‘ 8
‘NETHERLANDS ‘ ‘ ‘ ‘ ‘ 1 ” ]
‘UNITED ‘KINGDOM ‘ ‘31’
‘PORTUGAL’ ’ ’ ’ ’’ ‘3

io;cHOW ‘MANY ‘SHIPS ‘APE ‘OWNED ‘BY ‘EACH ‘OF “rAE ‘EUROPEAN ‘COUI”$TRIES\
,WHICH ‘OWNS ‘SHIPS ?
‘NORWAY ‘ ‘ ‘ ‘ ‘ ‘ 1 ’  9
‘W EST ‘GERMANY ‘ ‘ ‘ ‘ ‘ 8
‘NETHERLANDS ‘ ‘ ‘ ‘ ‘ 1 ” ]

is ‘UNITED ’KINGDUN ’ ‘31’
iNOW ‘MANY ‘OF ‘THE ‘SHIPS ‘WHICH ‘SAIL ‘FOR ‘LrVERPOOL ‘CAPRY’
it*$EAT,’ ‘COAL ,’ ‘OIL ‘OR ‘FARM ‘MACHINERY ?
‘FARM ‘MACHINERY’’ ‘3
‘CUAL ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’  4

2 0  ‘WHEAT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ G  
-

‘O I L ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’l ’  8
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P40W ‘MAN”? ‘SHIPS ‘APPROACH ‘EACH ‘POR T ‘WHICH ‘I’S ‘THE ‘DESTINATION~;~‘OF ‘AT 
‘LEAST ‘TWO ‘SHIPS ?

‘NORFOLK ‘ ‘ ‘ ‘ ‘8
2 5  ‘NAPLES ‘ ‘ ‘ ‘ ‘ ‘ 5

‘OSLO ‘ ‘ ‘ ‘ ‘‘4
‘MONROV IA ‘ ‘ ‘ ‘ ‘2
‘FlEW ‘YORK ‘‘‘‘28
‘ALE>’~ANDPIA ’ - ‘3

3 0  ‘LUANDA ‘ ‘ ‘ ‘ ‘‘2
‘LI’SBON ‘ ‘ ‘ ‘ ‘ ‘ 3
LIVERPuOL ’ - ‘54

‘Wru’,rNGTUN ’ ‘27
~Wt4AT ‘IS ‘THE ‘CALL ‘SIGN,’ ‘LONGITUDE ‘AND ‘LATITUDE ‘OF ‘EACH’~

35  ~OF ‘THE ‘SUBMARINES ‘THAT ‘BELONG ‘TO ‘EACH ‘OF ‘THE ‘COUNTRIES’?
‘UNITED ‘STATES ’ ‘PHILADELPHIA ’ ‘NABK ‘ ‘ ‘2000 ’ ‘- 3700

BATON ‘ ROUGE ’ - ‘NP4BJ ‘ ‘ ‘ 4130 ’ ‘— 1500
‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ LUS ‘ANGELES ’ ’ ‘NABI ’ ’ ‘4500 ‘ ‘ ‘ ‘ ‘ ‘ 0

PUG? ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘NABP ‘ ‘ ‘l’O O O ’ ’  ‘3500
‘.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 14~pp~ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ NABQ ’ ‘~ 3000

’ ‘ ‘3000
SUNFISH ‘ ‘ ‘ ‘ ‘ ‘ ‘ N A B R ’ ‘—6000 ’ ‘ 

‘3000

‘SOVIET ‘UNION - ‘  ‘USSR ‘10 ‘ ‘ ‘ ‘ ‘ ‘ ‘ RN1’7 ’ ‘~ 271’0 ’ ‘ ‘231’0
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ U SSR ‘ 15 ‘ ‘ ‘ ‘ ‘‘RN22 ’ ‘~ 5300 ‘ ‘ ‘ 1 ’ 61’5
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘‘USSR ‘14 ‘‘‘‘‘ ‘ ‘PN21 ’ ‘ ‘-4305 ‘‘ ‘ 1,630

USSR ’13 ‘ ‘ ‘ ‘ ‘ ‘ ‘RN2O ’ ‘—3815 ‘ ‘ ‘[ 9 4 0
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘USSR ‘[2 ‘ ‘ ‘ ‘ ‘ ‘ ‘RNI’9 ’ ‘—3410 ‘‘‘ 1 ’ 945
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ U SSR ‘1’1’ ’ ’ ’ ’ ’ ’ ’ R N 1’ 8 ’ ‘—3100 ‘ ‘ ‘2150
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ U S SR ‘16 ‘ ‘ ‘ ‘ ‘ ‘P1123 ’ ‘ ‘5410’ ‘‘‘900
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ U S SR ‘17 ‘ ‘ ‘ ‘ ‘ ‘ ‘R 1 1 24 ’ ‘

~ 3O05 
‘ ‘ ‘6 0 0 0

5o ;:’WHICH ‘OF ‘THE ‘MERCHANT ‘VESSELS ‘ THAT ‘BELONG ‘TO ‘NURWAY ~
HAVE ‘EACH ‘EUROPEAN ‘PORT ‘AS ‘DESTINATION ?
LEHAVRE ’’’ ‘TAMESIS
‘NAPLES ‘ ‘ ‘ ‘ ‘TANCRED
‘OSLO ‘‘‘‘‘‘‘TAIPING

ss ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘‘TAGPIS
‘ ‘ ‘ ‘‘‘‘‘‘‘‘‘ TAGA Y TRAY

TABEIP
‘ROTTEPUAN ’ ‘TAMPA
‘LONDON ‘ ‘ ‘ ‘ TALLEYPAND

6 0  ‘LISBON ‘ ‘ ‘ ‘ ‘ TENNESSEE
TENERIFFA

‘ ‘‘‘ ‘‘ ‘‘‘ ‘‘‘TENNERR rRE
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H— 3. GRAPHIC DISPLAY OF DATA

Two ways are available for graphic display of the da ta:
p lot t ing and histogramining.

Scat ter  plots  can be obtained with commands such as these:

)“PLOT ‘MAXIMUM ‘CRUrSrNG ‘RANGE ‘AGAINST ‘MRXIMUM’<
>‘cPUrSrrlG ‘SPEED ‘OF ‘US ‘NAVAL ‘SHIPS.’

‘‘‘‘‘‘‘‘ 7 0 01] ‘ — - - - o

•
‘ ‘ ‘ ‘ ‘ ‘ ‘.

‘ ‘ ‘ ‘ ‘ ‘ ‘15 00 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
• I I I I I I I I I

‘ ‘ ‘ ‘ ‘ ‘25 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 35
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>PLCT ‘PERCENT FUEL ‘AGAINST ‘ENDURANCE ‘OF ‘SHIPS.

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘1’0O ’-~-~--+
’ ’4 ’’’ 4’ ’’’ ’ ’ ’ 4 ’44

4
-—.. . . ‘ ‘ ‘ ‘ ‘ ‘ ‘ 4

• • 4

‘4
‘ ‘ ‘ ‘ ‘ ‘4

- - F

I I I I I I I I I

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘‘‘‘35 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 8 0

Histograms may be used in order to see the d is t r ibut ion

of the values of some attributes of objects.  The commands for

obtaining them are such as those i l lus t ra ted  on the fo l lowing page .
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>HrST0GRAII ‘LENGTHS ‘OF ‘SHIPS.’

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘ ‘—-- : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘  4

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘—-- : ‘ ‘ ‘ ‘ ‘‘ ‘ ‘‘ ‘ ‘ ‘

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘‘ ‘ ‘— — :‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
•

‘ ‘ ‘
•

‘ ‘ ‘ ‘‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘
-

~~~~
---- : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  

• ‘ • ‘ ‘ ‘4 ’
•

• ‘. ‘ ‘ ‘
• ‘ó’

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘ ‘~~~~ r ’ ’ ’ ’ ’ ’ ’

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘— — :‘ ‘ ‘ ‘ ‘.  ‘ ‘ ‘ ‘ ‘ • ‘ 4 ’ ’ ’ •
’
•

‘ F  ‘ ‘ ‘  ‘4 ’ ’  ‘ 4 4 4 4  ‘4- 4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘4-s ‘*4

I I I I I I I I

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ f  65 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘I 072

> ‘HISTOGRAN ‘PERCENT ‘FUEL’ ’ TrMES ‘NORMAL ‘CRUISING ‘RANGE”
>‘DIVIDED ‘BY ‘1’00 ‘OF ‘US ‘NAVAL ‘SHIPS.’

7 ‘-~-.-~~4 - ’ ’ ’ ’ ’ ’ ’ ’ ’ ’  4
4

-- :‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘4

—-- : ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘
.

~~~~~~~~~~~~~~~~~~~ F ’ ’ ’ ’ ’ ’  • 
‘ ‘ ‘

•

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ~ — —— i’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ 4  ‘ ‘ ‘ ‘ ‘4

‘ ‘ ‘ ‘ ‘. ‘ ‘ ‘‘ ‘ ‘ ‘. ‘ . ‘ . ‘ ‘ ‘ ‘
•

‘ ‘ ‘ ‘‘ ‘ ‘‘ ‘‘ ‘ ‘ ‘ ‘ ‘
~~
.
~~

: : ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘
. ‘ ‘ ‘ ‘ ‘• ‘ ‘ • ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 4 ’ ’ ’ ’ ’ 4

‘ ‘ ‘ ‘ ‘ 4 -
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘ ‘- - : ‘ ‘ ‘‘ ‘ ‘‘ ‘ ‘ ‘ ‘.  ‘ ‘ ‘ ‘ ‘ 4- ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ .  ‘ ‘ ‘ ‘ ‘ 4 -

I I I I I I I I 

- - - -- ‘ - ‘~~~~~ ‘~~~~~~~ -~~~~~--~~~~~~~~~~~~~~~~~ - ‘~~~~~~
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111 . MODIFYING AND EXTENDING THE LANGUAGE
AND THE DATA BASE

Perhaps the most important feature of REL is its extensibility,

the  facility offered the typical end—user unskilled in programming to

modif y his data base and language by changing the existing data base,

adding new da ta i tems (and thus vocab ul a ry ) ,  and defining new expressions

and concepts , including such complex ones as verbs. Each of these will

be discussed and illusirated here , except for verbs which were discussed

in Section TI—E.

The f a c i l i t i e s  allow the user to change his data and language

to update it according to the c h a n g i n g  s i tua t ion, which in many real

apr)l ications happens all the time . They also allow him to explore his

data along a variety of paths , including the formation and testing of

hypotheses.

A. MODIFYING AN EXISTING DATA BASE

A — i .  CHANGING AN EXISTING DATA BASE

As information about existing data base items changes , changes
can be made in the data base to reflect the new information. For instance ,

if a change has occurred In the  commanding officer of a given ship , say ,
the KITTYUAWK , from CAPT R. SPRUANCE to CAPT P. MOFFETT at a certain

t ime , ti le data  base can be changed b y s t a t emen t s  such as those found

In the protoco l be low in l I n es [ 1— 1 7 .

In general , changes can be made by dele t ing the exis t ing

i nfo r m a t i o n , as In l i ne  3 th rough  a negative s ta tement , and entering the

new i n f o r m a tio n , as In l i n e  ‘i.

If it is desirable to Inciude information about times when

changes took place , th is  can be done as in l ines 14 and 17.

-4
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Changes  “an be made conce r n i n g  s i n g le  e n t i t i e s , as in l i n e  27 ,
or about  c o n j o i n e d  e n t i t i e s , as in l ine 29 , or about a class , as in
line 31.

I,~HAT r:’ THE ‘PERCENT ‘FUEL ’OF ‘THE ‘BIDDLE7
88

>‘THE ‘PERCENT FUEL ‘OF THE ‘BrDDLE ‘IS ‘NOT ‘88.’

DATA HAS ‘BEEN ‘DELETED.’
“>THE ‘PERCENT ‘FUEL OF ‘THE ‘PIDDLE ‘I’S ‘72.’

‘DATA HAS ‘BEEN ADDED.
>‘I,~HAT ‘I’: BIDDLE’S PERCENT ‘FUEL’~7 2
“iJHO ‘COMMANDS ‘THE ‘KITTYHRUK?

10 ‘CAPT ‘P. SPPURNCE
>CAPT ‘R. ‘CPPLIANCE ‘IS ‘NOT ‘THE COMMANDING ‘OFFrCEP ‘OF\
THE ‘KrTTYHAWK: .’
DATA ‘HAS ‘BEEN DELETED.:

>‘THE ‘COMMANDER ‘OF ‘THE ‘KrTT’~’HAWK ‘WAS ‘CAPT”~:‘S > P .  SPPUANCE ‘ENDING ‘JUNE ‘4. 1976.’
DATA ‘HAS ‘BEEN ‘ADDED. ’
CAPT P.’ MOFFETT ‘WAS ‘COMMANDING ‘OFFICER ‘OF ‘THE “~

>VITTYHRWK ‘STAPTrNG ‘-JUNE5~ 5, 1976.
DATA ‘HAS ‘BEEN ADDED.’

~o )WHO ‘COMMAN DED ‘THE ‘KI’TTYHAWK~
CAPT ‘P. ‘SPRUANCE - - ‘ENDING JUNE 04, 1976
CAPT ‘P.’ MOFFETT - - ‘START ING ‘JUNE ‘05, 1976

>WHRT I’S ‘THE ‘SPEED ‘OF ‘EACH TU25.’3.’2 ‘SHIP?
KITTYHRWK - - 20

~ BATON ‘ROUGE - - ‘0
K NOX ‘ ‘ ‘ 0

>‘THE SPEED ‘OF THE ‘KITTYHAWK ‘IS ‘NOT ‘20.’
‘DATA HAS BEEN ‘DELETED.’

>‘THE ‘SPEED ‘OF ‘THE ‘BATON ‘ROUGE AND ‘KNOX - rs ‘NOT ‘0.’
i o  ‘DATA HAS BEEN DELETED.:

> THE ‘ SPEED ‘OF TU25.’3.’2 ‘SHIPS ‘IS ‘10.’
‘DATA HAS BEEN ADDED.
> WHAT ‘IS THE SPEED ‘OF ‘EACH T1J25.3.’2 ‘SHIP?
KITTYHAWK ‘ l’O

‘35 BATON ROUGE 10
KNOX ‘ ‘10



83

Some more complex examples are provided in the next protocol.

The statement in line 8 deletes the existing information about

LOS ANGELES CLASS SHIPS, which are known to be PHILADELPHIA , BATON ROUGE ,
and LOS ANGELES of lines 2, 3, and 4 respectively. The statement in

line 10 assigns a speed to these ships collec tively, and the change is

reflected in the answer to line 12. The speed of POGY in line 16 remains

unchanged.

Changes can be made about an individual and a class in a single

statemen t , as can be seen from line 19. Since no data is deleted , this
statement simply adds the new data to the existing information , as can

be seen from the answer to the question in line 22.

In lines 33 and 35 par t of the information is again deleted ,

resulting in the change revealed in the answer to the question in line 37.

This protocol illustrates how a succession of changes can be

made in a dynami cally changing envIronment.

WHAT ‘1.5 ‘THE ‘SPEED ‘OF ‘EACH ‘u S  ‘SUBMARINE ?
PHILADELPHIA ‘LINKNOWN
BATON ‘ROUGE - ‘ ‘UNKNOWN
LOS ‘ANGELES - ‘ ‘UNKNOW N
‘POGY ‘ ‘ ‘ ‘ ‘ ‘ ‘  UNKNOWN
‘ASPRU ‘ ‘ ‘ 8
iJNFI’SH ‘ ‘ ‘ ‘ ‘ ‘ 8

~THE 
‘SPEED OF ‘EACH ‘LOS ‘ANGELES ‘CLASS ‘SHIP ‘IS ‘NOT ‘UNKNOWN.

‘DATA HAS ‘BEEN DELETED.’
io; ~THE ‘SPEED ‘OF ‘EACH ‘LOS ‘ANGELES CLASS ‘SHrP ‘15 ‘10.’

‘DATA ‘HAS ‘BEEN ‘ADflED.’

‘&JHAT ‘I’S ‘THE ‘SPEED ‘OF ‘EACH US SUBMARINE ?
‘PHILADELPHIA ‘ ‘ ‘ ‘ ‘ ‘1’ ‘3
‘BATON ROUGE ’ - ‘ ‘ ‘ ‘ 10

1 5  ‘LOS ‘ ANGELES ‘ ‘ ‘ ‘ ‘ ‘ 1 0
‘PUG ” ? ’ ’ ’  ‘UNKNOWN
ASPRO ‘‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘8

‘-SUNFISH ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 8
..~THE ‘SPEED ‘OF ‘THE ‘ASPRU ‘AND ‘EACH 

‘LOS ‘ANGELES ‘CLASS ‘SHIP’~
2 0  ,~IS 9.’

DATA ‘HAS ‘BEEN ‘ADDED.’

- fl ‘-- —
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,~~HAT ‘I-S ‘THE ‘HULL NUMBER ‘AND ‘ SPEED ‘OF EACH ‘US ‘SUBMARINE?
‘PHILRDELPHrA ‘690 ‘ ‘  ‘3

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 6 9 0  ‘ ‘ ‘ ‘ l”J
2 5  ‘BATON ROLIGE - - 689 ‘ ‘ ‘ ‘ ‘ • ‘ ‘ 9

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘‘‘689 ‘ ‘ ‘ ‘ ‘ ‘ 1 0
‘LOS ‘ANGELES ’ ‘ ‘688 ‘ ‘ ‘ ‘ ‘ 9

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 6 8 8  ‘ ‘ ‘ ‘ ‘ ‘ 1 0
‘PUG”? ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  647 ’ ‘UNKNOWN

3 0  ‘A.SPRO ‘ ‘ ‘ ‘548 ‘ ‘ ‘ ‘ ‘ ‘ 8
‘ ‘ ‘ ‘ ‘ ‘648 ‘‘ ‘ ‘ 9

SUNFISH ‘ ‘ ‘ 6 4 9 8
,THE ‘SPEED ‘OF ‘THE ‘ASPRO ‘I’S ‘r’4OT 3.
‘DATA ‘HA S BEEN DELETED.’

3 5
~~THE ‘SPEED ‘OF ‘EACH 

‘LOS ‘ANGELES ‘CLASS ‘SHIP ‘rS ‘NOT ‘10.’
‘DATA ‘HA S ‘BEEN ‘DELETED.’
,WHAT ‘IC ‘THE ‘HULL ‘NUMBER ‘AND ‘SPEED ‘OF ‘EACH ‘US ‘SUBMARINE ?
‘PHILADELPHIA’ ’ ‘690 ‘‘ ‘ ‘ ‘9
‘ BATON ‘ROUGE ‘ ‘ 689 ‘ ‘ ‘ ‘ ‘ ‘ 9

L Q  ‘LOS ‘ANGELES ’ ‘ ‘688 ‘ ‘ ‘ ‘ ‘ ‘ 9
POGY ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  647 ‘UNKNOWN
‘AS PRU’’’’ ’ ’ ‘648 ’ ’ ’ ’ ’ ’  ‘3
‘ SUNFISH ‘ ‘ ‘ ‘6 4 9 ’ ’ ’ ’’’8

The nex t pro tocol illustra tes how a change can be made abou t

one entity without disturbing others which share the same characteristics .

In th is case , we have three destinations of SHIPS THAT CARRY GENERAL
FOODS , and we would like to change OSLO (line 4) to LISBON. The desired

effect would not be achieved by statements such as OSLO IS NOT THE

DESTINATION OF SHIPS THAT CARRY GENERAL FOODS and LISBON IS THE

DESTINATION OF SHIPS THAT CARRY GENERAL FOODS. The result of such

statements would be that OSLO would no longer be a destination , but

LISBON would be added as a destination of all ships THAT CARRY GENERAL
FOODS , thus also those whose des t ina t ion  is NAPLES and MONROVIA , which
is not what is intended here since we want to only subs t i tu te  LiSBON

for OSLO. The protocol illustrates how this can be done.

In line 6 , LISBON is made a DESTINATION but  only of those

SHIPS WHOSE DESTINATION IS OSLO AND THAT CARRY GENERAL FOODS. The use

of two conjoined re la t ive  clauses is shown to single out that par t icular

group of ships. The result of this change is shown in the answer to
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the question in line 9. As can be seen, LISBON is added as a destination

of ships whose destina tion was only OSLO .
To remove OSLO, the negative statement in line 21 is used ,

and the desired change is ob tained , as shown by the answer to the question
in line 24.

>WHAT ‘APE ‘THE ‘DESTINRTrONS ‘OF ‘SHIPS ‘THRT ’~T
>‘CARPY ‘GENERAL ‘FOODS?
‘NRPLE~‘OSLO

5 ‘MONROVIA
>LISBON ‘IS ‘A ‘DESTINAT ION ‘OF ‘SHIPS ‘WHOSE ‘DESTINATIDN’~IS ‘OSLO ‘AND ‘THAT ‘CARRY ‘GENERAL ‘FOODS.’
‘DATA ‘HAS ‘BEEN ‘ADDED.’
>WHAT rs ‘THE ‘DESTrNRT ION ‘OF ‘EACH ‘SHIP ‘WHOSE”~

10  >‘CAPGO ‘rs ‘GENERAL ‘FOODS?
‘TALABOT ‘ ‘ ‘ ‘MONROV IA
-TRrPING ’ ‘ - ‘OSLO

ISBDN
‘TAGR IS ‘ ‘‘‘‘OSLO

15 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ L ISBON
‘TAGRYTRAY ’ ‘OSLO

LISBON
‘ TABOR ‘ ‘ ‘ ‘ ‘ ‘ O S L O

rSBON
2 0  ‘T RNC RE D’ ’ ’  ‘NAPLES

>~OSLO ‘I’S ‘NOT ‘THE ‘DESTINATION ‘OF ‘SHIPS ‘THRT’~:
:>‘CAPRY ‘GENERAL ‘FOODS;
‘DATA ‘HAS ‘BEEN ‘DELETED;
>‘WHAT ‘L’S ‘THE ‘BESTINATrON ‘OF ‘EACH ‘SHIP ‘WITH”

2 5  >‘GENERAL ‘FOODS ‘AS ‘CARGO?
‘TALAPOT - - ‘ ‘MONRoVrA

‘‘‘‘LISBON
“rAGprS ‘ ‘‘‘L
‘TAGAYTPRY ’ ‘LrSPON

3 0  ‘TABOP ‘ ‘ ‘ ‘ ‘ ‘ L ISBON
‘TRNCRED ’ ‘ ‘ ‘NAPLES



86

A-2 . ADDING A NEW PIECE OF INFORMATION TO AN EXISTING DATA BASE

A new piece of information may have been acquired , say , about

the employment of some ships. This information can be added either about

each of these ships individually, or collectively, as can be seen from
the protocol below.

WHAT ‘IS ‘THE ‘EMPLOYMENT ‘OF ‘EACH ‘YANKEE ‘CLASS ‘SHrp ?
‘NONE
>‘WHAT ‘APE ‘YANKEE ‘CLASS ‘SHrP,’S?
‘USSR ‘5
USSR 4
‘USSR ‘3

THE ‘EMPLOYMENT ‘OF ‘USSR ‘5 ‘rs ‘ANTI-SUBMARINE ‘OPERATIONS.’
‘DATA ‘HAS ‘BEEN ‘A’uv~ D;
THE ‘EMPLOYMENT ‘OF ‘IANKEE ‘CLASS ‘SHIPS ‘IS ‘A’fITI—SUBNARINE\

~QPERAT IONS;
‘DA TA ‘HA’S ‘BEEN ADDED;
WHAT ‘IS ‘THE ‘SPEED ‘AN D ‘EMPLOYMENT ‘OF ‘EAC H ‘YANKEE ‘CLASS ‘SHIP?
‘USSR ‘ 5 ’  ‘ 3 ’  ‘ANrr ~sUBNARrNE ‘u~EPAT 1’~~ S
‘USSR ‘4’ ‘ 3 ’  ‘ANTr—SuSMARIN€ ‘OPEPATrUNS
‘USSR ‘ 3 ’  ‘ 3 ’  ‘ANTI—suBN~RrNE ‘O~~~~~TIONS

~~~~~~~~~~~~~~~~ -—-~~~~~~~~~~~~~--
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B. ADDING DATA ITEMS

One can very well imagine a situa tion in which informa tion

would somehow be obtained about another U.S. Navy ship which had been
dispa tched from Norfolk  to join those curren tly in the Medi terranean
por t Nap les. Whatever items of information had been obtained about

sh ips can immediately be incorpora ted in the user ’s da ta base and be
available for immediate use.

There are the followi ng ways of introducing new primitive

da ta , tha t is da ta wh ich is no t defined in terms of existing da ta

(see discussion on page 93) .

B— i. INTRODUCING NEW INDIVIDUALS

(a) XXX:=NAME

e.g. ALBATROS:=NAME

(b )  XXX : =NAME (ANIMATE)

e .g .  CAPT T . FERN:= NAME (AN IMATE)

B—2 .  INTRODUCING NEW CLASSES

(a) XXX:=CLASS

e.g. RADIATION HAZARD SHIP:=CLASS

(b) XXX:=CLASS (ANIM ATE)

e .g .  SPECIAL OFFICER:=CLASS (AN IMATE)

B—3. INTRODUCING NEW REI~~TIONS
(a) X~X:=RELATION

e.g.  COMPUTER: =RE LATION

(b) XXX :=RELATION(AN IMATE)

e .g .  RADIATION OFFICER :=RELATION(AN IMATE)

B-4. INTRODUCING NEW NUMBER RELATIONS

XXX : =NUMBER RELATION

e.g. RADIATION LEVEL :=N1JMBER RELATION

Note :  The notation XXX is used to ind ica te  any character or character
combIn at i on , fo r  exampit ’  J O h N or I NCOME . Thus XXX:=NA ME stands for  a
(~~I5~~ SU(’Il ~~ A I .BA TR OS :=N AME .  Sp ’ c’~ in the f o r m a t  bc~ ore and a f t e r

and ‘‘= ‘‘ ;ir ’ gnorcd
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B-5. DISCUSSION OF THE WAYS OF INTRODUCING NEW DATA

a. The Ways of Introducing New Individuals

XXX: =NAME

We can introduce a new ship, say, the ALBATROS, by saying:

, B ~ITREIS:=r’fi4ME
‘DEFrNELI;

Now, whatever data we have about it can be introduced through

statements such as:

THE P~LBATPO.~ r.~ ~ ~~ ~, 4~ELE~
’ 

~~~‘ThRTA ‘P4HZ ‘BEEN ‘ADDED.’
.) rI4E H~JLL rIUIIBEP OF THE I~LB~ TRO.~ t~ 225.
‘Th~Ti~ Hs~S BEEN ~DDED.

~ THE nEsTrN~ rrEj r1 OF THE I~LB~ TRO.~ r.~ ria~Fou<;
Th~TA HR:~ BEEN ‘~4DDEIT.

;‘THE ‘PERCENT FUEL OF THE ~LB~ TPOS r.~ ~5.
‘Th~TA HA.~ BEEN ~4DDED.

and so on, provided that all the vocabulary is known to the system.

If we came, for Instance , to the name of the commanding officer of

the ALBATROS and that name Is not In the data base, It is necessary

to Introduce It. Thus,

XXX : =NAME (ANIM ATE)

C~4PT 1. ‘ FERrI:=r’hHIE (RNrr1~ TE.~LIEFrrIED.

Note : The distinction between NAME and NAME(ANIMATE) just as between
CLASS and CLASS(AN IMATE) and RELATION and RELATION(AN IMAT E ) discussed
below should always be made when relevant . The distinction is more
grammatical than following the facts of the real world , that is ANIMATE
items are those to whom we want to refer to with such pronouns as HE,
SHE, HIS. Thus, if we wanted to talk of ships as SHE we would have to
make them animate; but if we do not want to refer to a male dog as HE
and are satisfied with using IT instead we need not make Fido animate.
All humans should be Introduced as animate.
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Data can then be added about CAPT 1. FERN, as in line 1 below.

It will be noticed from the answer to the command in line 3 that ALBATROS

has been added to the LOS ANGELES CLASS SHIPS, and that the data about

its hul l  number and destination , as well as conunander , has been added .

.. THE ‘CO II4NDTI$G OFFICER ‘OF ‘ THE ALBATROS ‘rs ‘CAPT T. ‘FERN.’
‘DATA ‘HAS ‘BEEN ADDED.

,.~LIST ‘THE ‘COMMANDER~ HULL ‘MUPiBER ‘AND DESTINATION ‘UF~.. EACH ‘ LOS ANGELES ‘CLASS SHIP.
‘PHILADELPHIA ’ ‘CUR L.’ ‘SNEAk ‘690 ’ ‘NORFOLK
BATON ROUGE ’ ‘ CDR ‘V . ’ ‘~ UrET ’ ‘689 ’ ‘NORFOLK
‘LOS ‘ANGELES ’ ‘ ‘CUR ‘U. ‘JONES ’ 688

. ‘NORFOLK
A L BATR OS’ ’  ‘ CAPT T. ’ FERN ’ ‘225 ‘NORFOLK

b. The Ways of In t roducing  New Classes

XXX : =CLASS

If for some reason we wish to single out a group of Items , for

example ships that have been exposed to high radiation, we can designate

these , for instance , as RADIATION HAZARD SHIPS in the following way:

.~PA DrA Trori  HAZARD :HrP: ’ =CLAZ :
‘DEF rIlED.

and assign the g iven  shi ps to t h i s  new class , fo r  example :

‘:Hrps THAT ‘W ERE ‘IN TU24.2.2 FROM ‘MARCH ‘1’5,’ ’r976 ’~:..~TQ JUlIE 20. 1976 ‘ARE RAnrArrOil ‘HAZARD ‘SHIPS.’
DATA ‘HAS BEEN ADDED.’

‘ W HAT ‘ARE ‘RADrATrOtI ‘HAZARD SHrPS ?
‘HOEL
‘ROB ~SON
SELLERS
TOWERS
L YNUE 0. ‘PiCCOR~ ICK
KNO~’<
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XXX: =CLASS (ANIMATE)

if a group of humans needs to be singled out for some purpose ,

for example off icers who have been selec ted for  some special award or
study , we can desi gnate them , f or ins tance , as SPECIAL OFFICERS:

,. SPECIAL ‘OFFICER: =CLASS (All IMATE,”
DEFrNED.

and assign to it of f icer s in question as illustra ted in the pro tocol
below .

5. ’ JACt~~ON ‘IS ‘A ‘SPECIAL ‘OFF ICER.’
DATA ‘HAS ‘BEEN ADDED.’

‘ALL ‘COMMANIIrNG ‘OFFrCERS ‘WHO ‘COMMAN D ‘LOS ‘ANGELES ‘CLASS~:
- •‘ rIr .’ T ~~ ‘ ‘r,r r~ r r~ ~L r ,~ n,~~ ~~rC~~ A 1Y1_ ~Jr A

DATA HAS BEEN ‘ADDED.’
WHO ARE ‘SPECIAL ‘OFFICERS?
CUP L. SNEAK
‘CUR V. ~urET
CDR U. JONES
CAPT S. JACKSON
‘CAPT T. ‘FERN

c. The Ways of Introducing New Relations

XXX: =RELATION

New relations can also be introduced as primitive relations .

If we wan t to add to the da ta on some shIps information about , for
Instance , their computer capability , where the various computers are

142, Y43, and Y44, this can be done as follows .

The names of the computers have to be introduced , unless

they are alread y known to the system; thus,

.‘Z42 :=NAME
DEFINED.

~Z43:=NANE
‘DEFINED.
,Z44: =rIAPIE
‘DEFrNED.
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COMPUTER Is introduced as a relation (the order of these two operations

can obviously be reversed).

CQIIPUTER:=RELATIQtI
‘DEFINED.

Now we can es tablish the rela tionship be tween a given computer
and a given ship as in lines 1, 3, and 5. It will be noticed that the

information in line 5 is added about a class of data. Questions such

as in line 7 and 9 show that the new data has been added.

“ TH€ ‘COMPUTER ‘OF ‘ THE ‘LOS ‘ANGELES ‘15 242.’
DATA ‘HAS BEEN ‘ADDED.’
,THE ‘COMPUTER OF ‘ KrTTY HAWK ‘CLASS ‘SHIPS ‘IS ‘Z43 .’

DATA ‘HA S BEEN ‘ADDED.’
i’ TI4F i’LIIIPIJTFR ‘OF LI.E ~ SU BMARINES ‘rs ‘Z44.’

DATA ‘HAS ‘BEEN ADDED.’
,WHAT ‘COMPUTER ‘DOES ‘THE ‘AMERrCA ‘HAVE ?

243
HOW ‘MAfi”( ,H~PS ‘HAVE ‘EACH ‘COMPUTER ?

1 0  Z44 11’
Z43 ’ 4
Z42 ’ ‘1’

XXX : =RE LATION (ANIMATE)

We can in troduce for  a sh ip such a new relation involving

ani ma te objec ts as

~RAD IAT ION ‘OFFICER: =RELAT ron ~AN rMATE~”DEFINED.

and If the commanding officer of a ship wants to designate a person to

be a radiation officer , he will proceed as shown in the protocol. First,

he will name the o f f i ce r , poss ibl y add some data about him, and establish
him as the radiation officer. This will allow a question such Is

Illustrated in the protocol.
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,. LT  B.’ P IKE:=NAME (ANIMATE,’
DEFINED.

.‘LT ‘B.’ ‘PIKE ‘ rs  THE ‘RADIATION ‘OFFICER ‘OF ‘THE ‘ALBATRCS.
DATA ‘HAS ‘BEEN ADDED.

~LT B. ‘PIKE’S ‘L INEAL ‘rs ‘1307.
‘DATA HAS BEEN ‘ADDED.
,~W HAT ‘r: ‘THE L INEAL ‘OF ‘THE RADIATION ‘OFFrCER ‘OF ‘ THE ‘ALBATROS?

1307

d. The Ways of Introducing New Number Relations

XXX: =NIJMBER RELATION

The number relation serves to introduce a new numerical data

item , for example:

RADIATION ‘rnDEX:’=NurtBER ‘RELATION
DEFINED.’

This allows adding of information and asking questions as in

the protocol below.

THE ‘RADIATION ‘INDEX ‘OF ‘THE ‘AMERICA IS ‘56.’
‘DATA ‘HAS BEEN ‘ADDED.’
THE ‘RADIATrON INDEX ‘OF ‘THE ‘KNOX~’ THE ‘SELLERS ‘AND~:

~“THE ‘BIDDLE ‘r: ‘63.’
s ‘DATA ‘HAS ‘BEEN ‘ADDED.’
ITHE ‘RADIATrUN ‘ rNDEX ‘OF ‘FORPESTAL ‘CLASS ‘SHIPS 15 ‘40.’
DATA ‘HAS BEEN ADDED.’

,~WHICH ‘SHIPS HAVE ‘A ‘RADIATrON ‘ INDEX ‘GREATER THAN 50~‘AMER ICA
10 ‘BIDULE

‘SELLERS
‘KNOX

It will be noticed that in line 3 the data is added about three

ships at once conjoined through AND, and in line 6 about a whole class

of ships.
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C. DEFINITIONS

An exis t ing da ta base can be significantly extended by the

user through definitions of new concepts and expressions. This capability

allows the user to introduce terms and concepts by defining them on the

basis of existing ones in such a way that their meaning is most na tural

and appropriate for the user.

C—i. SIMPLE DEFINITIONS

A number of simple definitions may prove quite useful and

helpful in ongoing work. Such are, for ins tance , abbreviations. The

ship named JOHN F. KENNEDY may be convenien tly referred to as JFK. To

be able to do so we define the latter in terms of the former as follows :

>‘DEF :’JFK:JOHN ‘F.’ ’KENNEDY
‘DEFINED.

If abbreviations or special spellings of any kind are

in troduced , one has to be consis ten t in us ing the form tha t was

i n troduced , or else have sever4l definitions , for example:

>‘DEF:’JFK:’JOHM ‘F.’ ‘KENNEDY
‘DEF INED.’

>‘DEF:J.’F.’K.’:JOHN F ‘KENNEDY
‘DEFrNED.

Other simple definitions may be different terms which are

used interchangeably.

In the following examples the term HOME PORT is the one that

is already known to the system (as a primitive relation), and the

others are defined on the basis of it.

Note: Terms and concepts introduced through definition on the basis
of existing ones are preceded by DEF:, unlike the primitive ones
discussed earlier (see page 87), and the format does not include “.“.

Spaces before and after “ : “ are Ignored.
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(a) >‘DEF:’HOME STRTIOM:’HOME ‘PORT
DEFINED.

(b )  ;> DEF:HOME CrTY:HOME ‘PORT
‘DEFINED.’

(c) >DEF:’ ‘ASSIGNED ‘HOME ‘POPT:’HOME ‘PORT
‘DEF INED.

Once a term becomes known thr ough a def ini tion , as, for

ins tance , HOME STATION through (a), a new expression such as in (d) can

be introduced in terms of it , as f o l lows :

(d) >DEF:’PEPMRNENT ‘ TAT ION:’ HOME ‘STATION
DEF INED.

If , however , such a series of definitions becomes very long

it may be more costly In time then defining on the basis of primitively

existing terms ( i .e . HOME PORT in this case).

For other examples of simple paraphrasing definitions see the

following protocol.

, DEF :‘DEPARTLIRE ‘POS ~T ION :‘DEPAPTLIRE ‘PD lIl T
‘DEF INED.

>DE F:CRPGO: CARGO ‘TYPE
‘DEFINED.

>‘DEF;ECONOMICRL ‘CRUISING ‘PANGE :’NOPMAL CRLIISING ‘RANGE
‘DEF INED.

> DEF :‘CUPRENT ‘EMPLOYMENT :‘EMPLQYMENT
‘DEF INED.

> DEF: CIJPPENT ‘ASS TGNMENT :‘EMPLQYMENT
DEF rIlED.

>‘DEF:STATE ‘OF ‘PEADINESS:’COMBRT ‘READINESS ‘RATING
DEF INED.’

>‘ DEF: INOPEPAT rYE ‘SONAR :’ SONAR FA ILURE
DEFINED.



95

C—2. COMPLEX DEFINI’I’IONS

Complex definitions may involve subordinate clauses, extensive

calculations, the use of variables , the use of ambiguity, defining

relations.

The user ’s needs and imagina tion may lead to the definition
of quite complex concepts through lengthy definitions which then can be

used in rather simple sentences just like simple primitive concepts.

a. With Subordinate Clauses

>‘DEF:’NOREGrAN cHrp:’SHIP WHOSE FLAG ‘IS ‘NORWAY
‘DEFINED.

YDEF:’OIL ‘CARPYrNG ‘VESSEL:’SHIP WHOSE ‘CARGO ‘IS ‘OIL
‘DEF rIlED. ’

>‘DEF:SUPERSHIP:’SHIP ‘WITH ‘LENGTH ‘GREATER THAN ‘700
‘DEFINED.’

Suppose that we want to define the concept of EFFECTIVE RANG E
for U.S. ships which will have the meaning of “how far a given ship can

go at ita maximum speed with the amount of fuel that it currently has.”

This would not be a meaningful notion for submarines, as they appear

in the data base, since their fuel percent is always 100. Therefore,

we first want to limit the group of ships under consideration to all

but the submarines. We can define them as follows, using a subordinate

clause:

>‘DEF:’SUPFACE ‘SHIP:’SHTP ‘WHICH ‘IS ‘NOT ‘A ‘SUBMARINE
‘DEF INED.’

b. With Extensive Calculations

The concept which we want to define, namely EFFECTIVE RANGE ,
involves knowing

(1) Wha t a given ship ’s maximum speed is.

(2) What its fuel  percent is.

(3) How much fuel  it uses at its maximum speed.
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Since maximum speed is given in the data base in terms of

hours and f u e l  consumption In terms of days , we may want to introduce

the t erm MAXIMUM FUEL CONSUMPT iON , abbreviated to H FIJELC , as follows :

,:~DEF:’M FUELC:26/24
DEF INED.

which gives us maximum fuel consumption per hour (26 percent is fuel

consumption of U.S. Navy ships in 24 hours in this data base). The

concept EFFECTIVE RANGE can be defined now in terms of PERCENT FUEL,

MAXIMU M CRUISIN G ~ PEED , and M FUELC as follows :

DEF:’EFFECTIVE RANGE :’ (PERCENT FUEL/1’OO) MAXrMlJM’~’>cPur:rrlG RANGE? ‘Ii ‘FUELC
DEFrNEP.

if we do not introduce tile term M FUELC the definition may

alternately be stated in either of these ways:

>DEF:EFFECTIVE RANGE:’ (PERCENT ‘FUELIl’OO) •(MAXTMUM ’
,~cpurcrNG RANGE? (26/24)’)’

DEFINED.
DEF:EFFECTIVE RANGE: (PERCENT ‘FUEL ‘.‘MRXIFIUM’.:
CRIJISING RANGE • 24,”/ .’26~~1’30)
PEF INED.

Once we h ave the concept EFFECTIVE RANGE we can use it in

q u e s t i o n s  the same way as we would use a primitive notion. The protocol

th at follows illustrates this.

Note: The use of parentheses is necessary to indicate precedence, as
in ordinary arithmetical operations.
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~WHAT I THE ‘EFFECTIVE RANGE ‘OF ‘THE ‘KITTYHAUK ?
“3249. 23
~WHAT ‘IJ THE ‘EFFECTIVE ‘RANGE ‘OF ‘SHIPS ‘WHOSE ‘ErlDURANCE~.~rs ‘GREATER ‘THAN 100?
‘UNKNOWN
UNKNOWN
UNKNOWN
487.3 .84
8529.23
5981. 54

‘ 1735.39
‘16 06.15
312.308

‘ ‘ 1 200
‘164.3. 08
16449.2

‘11 132.3
‘664~~.1

’5
14953.3
WHAT I~ THE ENDURANCE ‘OF ‘SHIPS ‘&HQSE’~
EFFECTrVE ‘RANGE ‘IS ‘GREATER ‘THAN ‘4000?
‘5’)
5,3
‘SI)

‘l ’aO
180

‘i’d’)
‘150
150

‘l’SO
150

/ WHAT ‘1.5 ‘ THE ‘EFFECTIVE RANGE ‘O~ ‘EACH ‘AIRCRAF T ‘CARPrER\.~W rT H ‘EACH ‘FLA6 ?
‘UNITED ‘STATES ’ ‘CONSTELLATrOTI ’ ‘ ‘3692.31’
‘ ‘ ‘‘‘‘‘‘‘‘‘‘‘‘ ‘SAPATO GA ‘ ‘ ‘ ‘ ‘ ‘ 3 6 92.31’

0
KITTYHAW K ‘ ‘ ‘ ‘ ‘ ‘ ‘  3249.23 
JOHN ‘F.’ ‘KENNEDY ‘ ‘3323. 08 
INDEPENDENCE ‘ ‘ ‘ ‘ ‘36 9 2;3 r

‘SOV IET ‘UNION’’ ‘LENrNGPRD ‘ ‘ ‘ ‘ ‘ ‘2547 :69
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ t ’ I OSKVA ‘ ‘ ‘ ‘ ‘ ‘ 2436.92
‘ ‘ ‘ ‘ ‘ ‘ K  1EV ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘  2436.92
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ M I N S K  ‘ ‘ ‘ ‘ ‘ ‘ 2 2 9 8 . 4 6

?WHAT ‘rS ‘ THE ‘MAXIMUM ‘AND ‘MINIMUM ‘EFFECTIVE ‘HANF’~GE ‘OF~AIRCRAF T ‘ CARRIERS ?
‘3692.31 ‘ 

‘ 0 -
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c. With Variables

Definitions can employ variables , which constitute a powerful

mechanism for allowing a generalized statement. The variables, which
are expressed betw~.en double quotation marks (“ “) ,  have no values.

They stand for  ‘things like what is between “ “. ‘

(1) If a number is between “ “, any number can be used

in its place .

(2)  If n~ ’.ns like SHIP, SPECIAL OFFICER , CAPT R. SPRUANCE,

LENGTH are between ~ “
, any noun or noun phrase can

be used.

The protoco l that follows illustrates the use of definitions

with variables.

The question which appears under each definition illustrates

how the defined terms can be used.

- ~~— - ‘
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..‘B E F : F ’ ’~3” . “9’ .’:  ‘ 3 ’ .’~~ ‘~÷ ‘ ‘3 ’ •’ 9 ’
IJEF rIlED.’

,.> WHA T I: F ‘3 .4 ,,’ 7

25
,.~i~IHAr I: F ’ , CO, ’ ( 3 13 ,,’ , F ( 5 , . 0 7, ’) ’ 7

525.995
,DEF: ‘d ’~ ,SHIP:,SHIP WHOSE MA,~II4I “UN CRUISING ‘RANGE IS’~
~GR E A T Ea ~’ THAN ‘2’ 01’ii ,iii

DEFrNED
,,~WHAT ARE THE ‘FLAG.S ‘OF ‘25K .5HIi~.5?
UNrTED STATE .
LrBEPTA
iJr’jITELT ‘KrNGDQN

~DEF : NORFOLI’ ’
~ :TATrONED 

“ , HIP ’:’
~~HIP’~~

’WHO,SE ‘HOME ‘PORT’

~IS 
‘ r1OPFOL~~

’
DEFrNED

;~LI. T THE ‘NAME , HULL NUMBER AND ‘COMMANDER ‘OF ‘THE CHARLE,STON ’~::rArror’4ED FRIGATES.’
‘ ‘

~~
‘ ‘ ‘ ‘

~~r0s2~~’cnR ‘C.
’ ‘ JACKSON

‘CUNNOLE 1)56 ‘ ‘CUR Id.’ ‘CARL
HEPBURN 1)55 ’ ‘CUR ‘D. iErS3E~~~~

‘GPA ”r 1)54 ’ ‘CUP ‘P.’ ‘LrLL’ ’
‘ROARK ‘) 53 ~ ‘CUP ~~~~~~ ~~~~~~‘fl~

’
RATHBURNE ‘riJ57 • ‘CUR ‘Id.’ ‘MORAN
‘LANG ‘350 ‘CUP ‘IL’ LEACH

‘5.’ ‘,:rNS ’ ‘i’059 ’ ‘CUR D. ‘RODGERS
‘lIE Y ERKOPD ’ ‘ ‘1’058 ‘ ‘CUP P. ‘Rfl.~E’?

,,.‘LIEF: ’ LI:’ FLAG ‘ SHIP”: SHIP’ WHOSE ’FLAG’r : ”U;’
‘DEFrNED.

‘HOW ‘MAN ? LIBERIAN FLAG ‘TAr’~<ER
’ ‘ARE ‘THERE ?

The example below shows that a given variable can appear In

more t h a n  ~n~’ p 1 ;i ~’e on the right—hand side .

, DEF:LOf’4G E2T “, HIP’ : ‘ :HrP’ ‘W HOSE ‘LENGTH ‘r.s ‘THE ‘MAX1MUM’~
~LEN’.,TH OF ‘ ‘HIp” S

DEFrrIED.’
,WH A T rs  ‘THE ‘NANE ‘AND ‘LENGTH ‘OF ‘THE LONGEST ‘ SUBMARINE ?
‘PHrLADELPHrA ’ ‘3613
‘BATON ‘ROUGE ’ ’  ‘36 ’)
‘LOS ‘ANGELES ‘ ‘ “36’)
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d. With  Ambiguity

It may be at times useful to define a concept in ambiguous

ways. If for some reason we want to compare certain qualities of ships ,

fo r ins tance , we can def ine ships with these quali ties under a conunon
name. Thus ,

,;DEF:’SLIPE RSHrP~ SHrP ‘WHOSE ‘LENGTH ‘rS GREATER ‘THAN ‘300
rIlED. ’

,.‘ DEp :’5~Jp ER SHr p :’5Hrp ‘WHO SE TNDtJ~’ANCE ‘IS ‘GREATER ‘THAN ‘r61)
‘ DEFrNED. ’

Answers to questions about items defined in more than one way

re f l ec t  th is  ambigui ty , as in the examples below :

,~WHAT ‘ARE ‘:uPERCHrP.s ?
‘ArIB I,3U QU,2 :’

‘~ RENOME TR
‘BAROGRAPH
‘AMPERNETP

‘CON .5’rELLAT ruN
SARATOGA

‘AMER ~CA
‘
~~~ rTTYHRWK
‘JOHN ‘F.’ ‘KENNEDY
‘ rNDEPENUENCE
‘K rEV
‘rIINSK
,‘WHAI ‘rs ‘THE ‘LEN’3Tb4 ‘AND ‘ENDURHiICE ‘OP ‘EACH ‘SUPERSHIP?
‘AMB rGuOu.::’

‘CONS’TECLA’rrON’’ ‘ ‘r072 ’ ‘45
‘.SARATUGA ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ r  039 ’ ‘45
‘AMERICA ‘ ‘ ‘ . ‘ ‘ ‘ ‘ ‘ ‘ l ’  072 ’ ‘45
‘KrTTYHAWK ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ f  072 ’ ‘45
‘JOHN ‘P.’ ‘KENNEDY ’ ‘1’072 ’ ‘45
‘IMDEPENIJErsCE ‘‘ ‘ ‘ ‘ r  039 ’ ‘4!
‘KrEV ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 2 5 ’ ‘60
‘rIINSK ‘ ‘‘‘

~~
‘ ‘925 ’ 60

‘KRENOMETR ’ ‘r65 ’ ‘rao
‘BAROGRAPH ’ ‘

~65 ‘rGo
‘ArIPERNE’rR ’ ‘rGs ’ ‘r80
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e. Defining Relations

(1) As Converse:

In def in ing relat ions It  is sometimes convenient to use the

notion of the converse of a re la t ion .  Examples of th i s  notion are

CHILD as converse of PARENT , SUBORDINATE OFFICER as converse of

SUPERIOR OFFICER. The converse of a given relat ion can be defined as:

DEF:XXX:CONVERSE OF YYY

The re la t ion  whose converse is to be dc~fined obviously has to

be known to the sys tem.  The fol low i ng sequence gives an example of a

converse d e f i n i t i o n  and i ts us€ ’ .

DEF: COMMAND : CONVERSE OF CIJMMAI’IDER
DEF INED.

> IdHO IS THE COMMANDER OF THE ROARK,’?’

Clik J. ELLiOTT
>WHH1 I:~ THE COMMAND OF COP J. ELLIOTT?
frUHfrK

DEF :HOME:HOME PORT OF COMMAND
LIEF INED.

>I,JHHT 15 THE HOME PORT AND cOMMANDER OF THE KITTYHAWK ?
MHYPURT CPiP1 P. SPPUANCE

‘>I~HM1 IS CAPT P. SPRUANCE’S HOME’?
MHYPOR I

(2) Through Existing Relations :

New re la t ions  may be def ined  in terms of existing relations , as

in the example below , and the example of EFFECTIVE RANGE in the section

on d e f i n i t i o n s  w i t h  extensive ca lcula t ions,

,>DEF :EFFECTIVE ENDURANC:E:ENOURANCE • PERCENT FUEL / 100
DEF IMED.

‘>WHHT IS THE EFFECTIVE ENDURANC E OF EACH AIRCRAFT\
>CHRP IEP W I T H  EACH FLAG’?

UNI1ED SlATES CONSIELLAI ION 45

~A RATO&A 45
AMERICA U
KITIYHAWK 39.6
JOHN F. KENNED’r’ 40.5
INDEPENDENCE 45

SOViET UNION LENIN6RRD 55.2
MOSKVA 52.8
KIEV 52.8
M1NSK 49.8
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A new relation can also be defined in terms of a relation that
is i t se l f  de f i n e d . The sequence below shows the definition of FATHER as

MALE PARENT , the converse d e f i n i t i o n  of CHILD , and the de f in i t ion  of
GRANDFATHE R in terms of FATHER. (No use of these terms is shown here ,

none of the data  bases used fo r  these protocols includes data on

f a m i l y  r e l a t i o n s h i p s . )

PARENT : =RELPsl ION ,AN IMATE
DEF LNED.

,‘MALE: =CLA5~
D~} flIED.

> DEE: FATHER: MALE PARENT
DEF IMED.

> DEF:CHILD:1:ONVEPSE OF PARENT
DEF INED.

;> DEF: GRANDFATHER: FATHER OF FATHER
DEE’ INED.

-- ~~—‘ - “ --
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C—3. MANAG iNG DEFINI’l’IONS

a. 1n~,yJ r i ng about  Definitions

l’lie m ost gemie r il qu e s t io n  is the one exemplified below ,

WHA’i’ ARE DEFINITIONS?

which  can a lso  be a sked  in these ways :

WHA T ARE ‘~IIE DEFIN I TIONS?

WHA T HAS BEEN DEFINED?

WHA T D E F I N I ’ J P ) N S  ARE THERE ?

WHA T ‘ARE ‘DEFrrirrruN’S 7
‘ THERE ‘APE “34 ‘LINES ‘IN ‘THIS ‘ANSWER.’ ~~~~ ~ RNY ‘flu ‘you ‘WANT?
‘RESPOND ‘WI TH “ AUL”~,’ “ NCNE’ .’ ‘OP ‘A ‘NUMBER.’

~“1’0
‘US:’UIIITED ‘STATE S
‘AMER ~CAN~UN~ TEU ‘STATES
‘iJ:.:’P:’SDV rE’r ‘uNrON
‘PUCCIA ’SOVT ET ‘UNION
‘RuCSIAN:’sov rEr ‘uNrUN
‘ :OvrET~sov rE’r ‘uNruN
‘UK ~UN ~TED ‘K’ INGU[JM
‘ENGLANfl~UNITEIY ‘KrMGUur~t‘ENGL rSH:’ursrTED ‘K FNGUUPt
‘BPrTArNruNr’rEu ‘K’rNGnOr~

In sp ’c l ii c  ‘a,se~; , ques t ions  such as below can be asked :

r’WHA ’T ‘rs ‘THE ‘DEP~N~~~ ON ‘OF ‘CIHERrAN ‘SHIP?
‘LrBEPrAN ‘:Hrp:’:Hrp ‘WHOSE ‘PLA6 rs ‘LrHERIR
;~‘WHsR T ‘r.r ‘THE ‘LJEF’rr’srrrur’i ‘OF ‘SUPERsHrP~‘ :uPEPSHrp:’sHrp ‘WHOSE ‘LENGTH ‘TZ ‘GRERTER ‘THAN ‘900

In cases where  i tems were de f ined  ambiguously ,  the answers

r e f l e c t  t h i s , as was done in the case of SUPERSIUP . It  w i l l  be noticed

t h a t  two ways ar e  ava i l a b le  f o r  m a k i n g  the i n q u i r y :

WHA T IS THE DEFIN I’l’I ON OF . . . ?
WHA T ARE THE DEFINIT I ONS OF . . . ?

--
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i’WHAT ‘r: ‘THE ‘flEFIN~ T~ON ‘OF ‘SUPERSHrP
7

‘AMB rGuQu.S ‘

‘ :uPEpSHrp~sHrP ‘WHOSE ‘ENDURANCE ‘rs ‘GREATER ‘THAN ‘rGO
‘~~l) 2j ’
‘ UPEWSIirPrSHrP ‘WHOSE ‘LENt~TH ‘r: ‘GREATER ‘ rHAN ‘900
,‘WHAT ‘ARE ‘THE ‘nEFrr4rTrOrs.S ‘OF ‘:~JPEpSHrP?
‘AMBrGUOUS:’
(“01’.”

‘SUPEPSHTP:” HIP ‘WHOSE ‘ENDURANCE ‘rs ‘GREATER “rHAN ~~~“32)’
‘ ; up EPSHrp r SIsrp ‘WHOSE ‘LEN6TH ‘r. ‘GREATER ‘THAN ‘900

One importan t point about definitions involving variables is

that one need not know the specific Items involved in a given definition

in order to get at it. If , for instance , the user wants to find out

about the definition of STATIONED but does not know (or remember) the

variables which were used in defining it , he may use any items which

are of the same character as the variables in the definition . Thus, as

ill ustrated in the first example below , any numbers can be used in

definitions involving number variables, In cases of definitions involving

nouns , any nouns can be used , as shown In the second example.

“WHAT ‘rs ‘THE ‘DEF rNrrroN ‘OP ‘P~ ’~3’~,”~9”?

,~‘WHAT ‘r: ‘THE ‘IJEFrMrrrOri ‘OF ‘F C3~’4) ’~
,~“WHA r ‘r~ ‘THE ‘rIEFrrsrrrorl ‘OF ‘NEW “iORK ‘STATrUNED ~SUBNARrNE?“~NORFULK’~ ‘STAT ~UNEU “~SHrP~~” SHrP~ ‘WHOSE ‘HONE ‘ru~ r ‘rs “~NOPFOLK”

b . I ) e l c t i i ~~j J e f I n i i I o n s

Definiti ons ca,i be deleted in a simple manner, as shown in the

seq u cmi ce  below.

I,JHRT IS THE DEFINITION OF CHILD?
CHILD: CON VE PS E OF PAPENT

> DELETE THE DEFINITION OF CHILD.
DEFINI’ilON DELETED.
,WHAT IS THE DEFINITION OF CHILD?
flU DEFINITIONS FOUND.

>WHAT IS THE DEFINITION OF GRANDFATHER?
&RAN DFA THER :FATHE P OF FA THER

>DELETE THE DEFINITION OF GRANDFATHER.
DEF iNITION DELETED.
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I n cases of definitions involving variables, the values of
th e variables need not be known in order to delete a given definition ,

as illustrated i i i  the following protocol.

~‘HOW ‘MAN’i’ ‘~ 0K ‘SHIP’S ‘APE ‘THERE 7

‘i’ 1’6
~ “WI4AT ‘r: ‘THE ‘DEFrNrrr[ms ‘OF ‘2K ‘SHIP?
“~2’i( ‘SHrP~SHrP ‘WHOSE ‘r4Rx rNuM ‘CPU rsrrI’3 ‘RANGE ‘rs ‘GPEpsr~w ‘THAN “~2 .~000
.“DELETE ‘THE ‘DEF~flIT~OM ‘OF 

‘
~~~~~
‘ ‘ ‘HFP.’

‘DEFrNITIUN ‘DELETED.’
i’WHAT ‘rs ‘rAE ‘DEP rNrrraN ‘OF ‘2K ~.:HrP?‘NO ‘DEF INI’rraNs ‘FOUND.’
.“HI]W ‘MAN’? ‘p0K “SArPS ‘APE ‘THERE ?
‘Jf’4E ‘OF ‘THE ‘PHRASES ‘IS ‘NUT ‘UEFrNEU ‘ANY ‘SlOPE.’

‘1’lo’ next protocol shows how the deletion of a definition is

propagated.

~‘DEF:’&3 (‘•4’•~~’~ ( ‘4 ’~.’0,~’+ ‘•4 ’~‘ ‘DEFINED.’
“WHAT ‘IS ‘3”I’U.”?‘r r o
~“l,JHAT r~ ‘THE ‘DEP INITrON ‘OF ‘ i~’(3, ’4I?
‘F(’ 3 ’”~9’~ ~~~~~~~~~~~~~~~~
.“DELETE ‘THE ‘DEF INITION ‘OP ‘F (3,4,’.’
‘DEr rNrrroN ‘DELETED.’

,~‘WHAT ‘IS ‘F (‘3,4,”?‘ONE ‘OP ‘THE ‘PHRASES ‘IS ‘NOT ‘DEFrNEU ‘ANY ‘MOPE.’
~‘WHAr ‘l’s ‘&3(1”3Y~‘ONE OF ‘THE ‘PHRASES ‘rs ‘NOT ‘DEFINED ‘ANY ‘MORE.’

‘ ‘DEFINED.’
‘WHAT ‘r: ‘G r,Jy 7
‘20

In cases of ambiguous definitions , either one can be delected ,

or both , as the  protocols below illustrate. The wordings that can be

used are:

DELETE DEFINITION 2 OF

DELETE THE SECOND DEFINITION OF

DELETE ALL DEFINITIONS OF

DELETE THE DEFINITION OF ,
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i’WHAT ‘I ‘THE ‘DEFrNITION ‘OP ‘ ;uPERSHrP?
‘AMRTGUOUS~‘(i3r , ’
‘SUPERSHIP~SHrP ‘WHOSE ‘ENDURANCE ‘rs Eft’r~~ •‘r•~•$~~

q ‘rGo
‘(02,’ 

_______‘.SUPEWSHYPrSHYP ‘WHOSE ‘LENGTH ‘rs’ ‘GRE,1~rEw 
‘THAN ‘900

/DELETE ‘IJEPINrTIOti_‘2 TIP ‘SUPEPSArP.~‘DEFrNrTrml ‘DEU~ r~u.’
iDEF:URFffIDFATHER:FATHER OF FATHER

DEFINED.
,>DEF :GRRNDFATHER :MRLE PARENT OF FATHER

DEFINED.
,‘WHAT is THE DEFINiTION OF GRANDF ATHER?
KMBI (,UUUS:
‘01)
L,~eFsNDFfs1HEP:MAL.E PARENT OF FATHER

GRANDFATHER :FATHE R OF FATHE R
;‘DELETE THE SECOND DEFINITION OF GRANDFATHER.
DEFINITION DELETED.

>‘DELETE ALL DEFINI TIONS OF GRANDFATHER.
DEFINITION DELETED.

> WHi’sT IS THE DEFINITION OF GRANDFATHER?
MU DEFINITION S F OUND.

c. Changing Definitions

Changing a definition can be achieved by deleting the existing

one and substituting a new one for It, as shown in the following protocol.

i’WAA T ‘rs ‘THE ‘n EFrr4rrraN ‘OF ‘SUPERSHIP?
‘ U P ERSHrPr SHIP ‘WHOSE ‘EP$DUPANCE ~rs ‘GPERTEW ‘THAN ‘p60
.‘DELETE ‘THE ‘DEFrNrrr arl ‘OF ~SUPEPSAIP.’
‘DEF rN rrrari ‘DELETED.’
,‘DEF:~SUPERSHrP~SHrP ‘WHOSE LENGTH ‘IS ‘GREATER .T’4AN ‘900
‘DEFINED.’

/WAAT ‘r: ‘THE ‘DEErrirIrtiN ‘OF ‘SUPERSHrP?
‘:uPERSHrPrSi4rF ‘WHOSE ‘LENGTH ‘rs ~~~~~~~~~~~~~~~~~ ‘ THAN ‘900
!WHAT ‘1’S ‘THE ‘LENGTH ‘AND ‘ENDURANCE ‘OF ‘EACH p~~5j41’p7
‘corlsrEcuRrroN ’ ‘ ‘ ‘1072 ‘45
SARATOGA ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ r 0 3 9 ’ ‘45

‘ANERrCA ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  r072 ’ ‘45
‘KITTYHA ~K 

‘ ‘ ‘ ‘~~‘‘r  072 ’ ‘45
‘JOHN ‘F.’ ‘KENNE DY ’ ‘1’ 072 ’ ‘45
‘rND~PENflENCE ‘ ‘ ‘ ‘ ‘1 0 3 9  ‘ .‘45

‘IIINSK 925 ’ ~~
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D. DELETING VOCABULARY ITEMS

Words for individuals (names), classes, relations, and number

relations which have been Introduced as primitive items can be deleted ,

as illustrated below .

CDR H. HOCKETT:=MF ME
DEFINED.

,>DELETE VOCABULARY ITEM CDR H. HOCK.ETT.
VOCABUL PsRY iTEM HfsS BEEN DELEIEIJ.

~TA5’K. sHIP~~ CLASS
DEF INED.
DELETE VOCABULARY ITEM TASK SHIP.
VOCABUL ARY ITEM HAS BEEN DELETED.

>F IRE SUPPORT :=RELAT ION
DEFINED.

;‘DELElE VOCABULARY I TEM FIRE SUPPORT.
VOCHBULHRY ITEM HAS BEEN ZIELE 1ED.

,f’IRE POWER :=NUMBER RELATION
DEF INED.

>DELETE VOCABULARY ITEM FIRE POWER.
VOu’sBULFsRY ITEM HAS BEEN I’ELElED.

In cases , however, where data has been introduced about the

vocabulary items , this data must be deleted before the vocabulary item

itself can be deleted . As the following protocol shows, the user is

given help in accomplishing this task.

‘~ ~ tPOP’rANT ‘SHIP:’~CLASS
‘DEFINED.’
/THE ‘KITTYHAWj< ‘AND ‘JOAN ‘F.’ ‘KENNED’? ‘APE ‘IMPORTANT ‘SHIPS.
‘DATA ‘HAS ‘BEEN ‘ADDED.
/RAT rNG :’~ NUt1BER ‘RELATION
‘DEFrNED.’
/ INE ‘PATrNG OF’ ‘EACH IMPORTANT ‘SHIP ‘rs G4.’

DATA ‘HAS ‘BEEN ‘ADDED.’
i’DELETE ‘VOCABULARY ‘I TEN ‘IMPO . TANT ‘SHIP.’
‘DATA 11U51 ‘~ r~sr ‘BE ‘DELETED .’
‘MEMBERS ‘AND ‘MEMBERS ‘OF ‘SUBCLAS~ES ‘ARE r
‘K 1’TTYHAWK
‘JOHN ‘F.’ ‘KENNEDY

/KI TT ”(HAWK ‘AND ‘JOHN ‘F.’ ‘KENNEDY ‘APE ‘NOT ‘IMP ORTANT ‘SHIPS.’
‘DATA ‘HAS ‘BEEN ‘DEL~~r~ D.’

/DELETE ‘VOCABULAR ”? ‘ITEM ‘rIIPORTANT ‘SHIP.’
“/OCRBULARY ‘ITEM ‘P405 ‘BEEN ‘DELETED.’
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~“DELETE ‘VOCABULAP ’? ‘ITEM ‘RATING.’
‘DATA ‘MUST ‘FIRST ‘BE ‘DEU~~r~u.’
‘RELATED ‘PAIRS ‘APEr
‘KITTYHAW K ‘ ‘ ‘ ‘ ‘ ‘ ‘8 4
‘JOHN ‘P.’ ‘KENNEDY ’ ‘84
~‘THE ‘RATING ‘OF ‘EACH ‘IMPORTANT ‘SHIP ‘IS ‘NUT ‘84.’
‘ER?

~“THE ‘RATING ‘OF ‘THE ‘KITTYHRWK ‘IS ‘NOT ‘84.’
‘DATA ‘HAS ‘BEEN ‘DEL~ iEij .’,“THE ‘RATING ‘OP ‘THE ‘JOHN ‘F.’ ‘KENNEDY ‘15 ‘NOT ‘84 .’
‘DATA ‘HAS ‘BEEN ‘DEI,,ETED.’

/DELETE ‘VOCABULARY ‘ITEM ‘RATING.’
‘V OCABULARY ‘ITEM ‘HAS ‘BEEN ‘DELETED.’
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IV. VERSIONS IN THE REL SYSTEM

The architecture of the REL system is oriented towards giving
the user as much flexibility as possible in working with his data, as

evidenced in the preceding section on modifications, extensions, and

definitions. If those capabilities are to be indeed useful, however,

the user cannot be limited to one copy of a given data base , since that

would soon be changed by the user in a number of ways, some of which

he might not want to be permanent. This consideration led to the

development of a system organization that allows the user to have two

(or more) copies of his data —— one that he works with , thus changing

it , and another that he keeps as a backup. Those copies are called

versions.

A. THE NATURE OF A VERSION

There are two kinds of versions:

(1) User ’s versions

(2) Base versions

A—l. USER’S VERSIONS

A user ’s version Is a language—data base package, that is

it incorporates the graninar and processing routines of a particular

REL language and a user ’s data base. Any changes, extensions , and

definitions that the user introduces Into it become part of It

permanently. Versions, unless they are deleted , are automatically

retained from session to session. An REL systeu at a given installation

may thus contain a number of versions belonging to a number of users.

This is an important consideration from the point of view of space,

Typically, a given user will want to have at least two

versions for two reasons. One version would be a permanent, backup

version which could not be modified either by the user himself or by
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anybody else, The other version would at a certain initial point be

an exact copy of the permanent version , but soon after would most likely

undergo changes , through extensions and definitions , This working

version is the one in which the user will also experiment with definitions

and da ta analyses in order , for instance , to find a most suitable

definition or alternate conclusions in data analyses, Once the user is

satisfied with the modifications and extensions they can be incorporated

into the permanent backup version by replacing it , through dele t ing and
copy ing, with the working version.

That is one reason for having two versions , Another is that

things can go wrong -- for instance through hitting a bug . Although

this is highly unlikely, the working version may become unreliable or

even unusuable . It should then be deleted , and a fresh copy made of the

backup version. The new copy will not , of course , con tain any of the

mod ifications or extensions introduced by the user. To avoid this,

a user may make cop ies of the working versions as he goes along , but

l i m i tations of space may , of course , be a consideration .

A— 2. BASE VERSIONS

A base version may have the same characteristics as a user’s

permanent version , bu t i t may also be d i f f e r e n t and cons ist only of

a given language and contain no data. Base versions are supplied by

the system. One of the princi pal REL languages is REL English. It

constitub’s a base version which contains only the grammar rules and

a corresponding set of interpretive semantic routines. It does not

contain any data base , and hence vocabulary , except such grammatical

words as WHAT, WHO , HOW MAN Y , IACII , EQUAL TO, BEFORE , AND , TWO, names

of months (e,g, JANUARY), and the like which are part of the granmuir

rules.
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B. THE VERSIONS IN THIS DEMONSTRATION SYSTEM

l’lic versions c u r r e n t l y  avai lable in the  demonstration

system are:

(1) NA VY

(2) NAVY— i

These two versions are identical , but there is a difference

in their  s ta tus , that  is what can be done with them (see section on

status of versions). These versions contain the REL English language

and the Navy data base describe d in reference I.

(3) COMAIR

This version contains the REL English language and a data

base on U.S. commercial aircraft.

(4) REL ENGLISH

This version is a base version (see section on the nature of

versions). It contains the REL English language but no data.

- --- -~~~~~-~~ “-‘- --~~~~------
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C. WORKING WITH VERSIONS

There is a body of commands in the REL system that  are used

for  the manipula t ion  of versions. They constitute part  of the command

language which is f u l l y  described in Reference 2. Some commands are

as follows .

c-i. copy <version name 2> FROM <version name 1>

;:~cOpy ‘NAVY—2 ‘FROM ‘NAVY
VERSION HAS BEEN COPIED

>‘COPY COMAIR—l’ FROM ‘CONRIR
‘VERSION ‘HAS ‘BEEN ‘COP IED

This command makes a copy of an already existing version.

The new version is identical  to the one of which it is a copy. The

new version can be used and altered without in any way disturbing the

version of which it is a copy.

The name of the new version may be any characters, including
blanks , up to twenty (20) in length , but it may not be a name that has
already been used for some other version.

>COP’? ‘COMATP-l’ ‘FROM ‘coMRrR
‘NEW ‘VERSION NAME ‘IS ‘ALREADY ‘

~ N USE
>‘COPY ‘NAVY ‘FROM ‘REL ‘ENGLISH
‘NEW ‘vERSroM ‘NAME I’S ALREADY IN USE

Thus, If a copy of the NAVY version Is mad2 it cannot be called NAVY—l

since such a version already exists (see section on current versions).

The user who makes a copy with a new name is considered the creator

of this new version (see section on status of versions).

The result  of the command

>‘COPY ‘ARPA ‘PROJECTS ‘FROM ‘REL ‘ENGLISH
VERSION ‘HA S BEEN ‘COPIED

is a version containing nothing but REL English. A user can start

building the data base into this new version named ARPA PROJECTS by

t’nti’ring data (see section on adding data items).
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C—2. ENTER version name>

In order  to use a version , one that  has been around for  a

whi le  or a newly cop ied one , the user must  ENTER it , as in the examples

be low :

> EN TE R ‘COMA r~- 1PROCEED.
; ENTER ‘RRPA PRO JECTS

PROCEED.

C l e a r l y ,  on ly  a ve r s ion  which  is ENTERABLE can be entered

(see sec t ion  on s t a tu s  of v e r s i on s) .  A ft e r  the ENTER command is

executed , the  user is a l r eady  in h is  version and his  s ta tements

thereafter are interpreted in the language of a given version until

lie e x i t s  f rom the  given version ,

C-3. EXIT

This command is the way to get out of a given version.

I f  a user is in a version and types  EXIT , the system responds :

EXIT
COMMAND ‘LANGUAGE , PROCEED

At tha t  t J.me the user may make use of any of the  o ther

commands , fo r  example , copy another  version or delete a version .

If , however, he wants to terminate the session , it is necessary to

type EXIT again. Thus the sequence from entering a version to

ge t t ing  out of the  REL system en t i r e ly  is:

,ENTEP ‘COMAI’P-l
PROCEED.
HOW MAN”? AIRCRAFT APE ‘THERE?
78

> EX rT
COMMAND ‘LANGUAGE,’ PROCEED

,‘ EXI T
‘PROCESS ING COMPLETED,’ ‘THANK. ‘YOU ;

READY
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C—4 . DELETE < version name>

This command comp letely erases the versior ’  specif ied . Only

the creator of a version can delete a version (or a system administrator,

if such a person has been designated).
The disk space (ex ten t s )  occup ied by a given version is

released back to the system when a given version is deleted . This is

impor tan t to remember upon the appearance of the message :

UNABLE TO ALLOCATE ADDITIONAL EXTENTS

In such a case , some version that  can be spared should be deleted , for

example:

DELETE NAVY-2

The following protocol illustrates such manipulations. It will

be noticed that in the DIRECTORY two versions appear , SYSTEM and COMMAN D ,
which are system versions, SYSTEM cannot be entered by users. COMMAND

is automatically entered when logging on or exiting from a user version .

>‘D IPECTORY
‘IJSER ‘I’D ’ ‘ ‘VERSION NAME ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  EXTENTS • ‘ ‘ENTEPAFLE ’ ‘ ‘COPYRBIE
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ • ‘ ‘ ‘ ‘ T O T A L ’ • ’ ’ ’ ’ ’

~~
’ ’ ’ ’ ’ ’ • ’ ’ 2 1 • O

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ALLOCATED ‘ ‘ ‘ ‘ ‘ ‘ar a

‘RELSYS ’ ‘ ‘COMRrF~ 1’ ’’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’  37 
‘ ‘ ‘CREATOR ‘ ‘CREATOR

‘APPA ‘PROJECTS’’’’ ’ 33’ ‘ ‘ ‘CREATOR ‘ ‘ ‘ ‘ ‘CREATOR
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘COMA rR ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘37 ‘‘ ‘NO ’ONE ‘ ‘ ‘ ‘ ‘ ‘ANYONE

NAy”? ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘66 ’’ ’ ‘NO ‘ONE ‘ ‘‘‘ANYONE
‘REL ‘ENGLISH ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2 7 ’  ‘ ‘ ‘NO ‘ONE ‘‘ ‘‘‘ANYONE

‘ ‘ ‘ ‘ ‘ ‘ S Y S T E M  ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 7 ’ ’ ’ ’  CREATOR ‘‘‘‘•CREATOR
‘ ‘ ‘ ‘ ‘‘‘‘‘‘COMMAND ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘  3’ ‘ ‘ ‘CREATOR ‘ ‘ ‘ ‘ ‘CREATOR

> COPY ‘NRVY~ 1’ ‘FROM ‘NAVY
‘NOT ‘ENOUGH ROOM ‘FOR ‘NEW ‘VERSION
>‘ENTER ‘COMArR-l
‘PROCEED;
>DEF:SPECIRL ‘RI’RCPRFT:’AIPCPRFT WHOSE ‘TAKEOFF LENGTH\
>10 ‘LESS ‘THAN ‘4500 ‘AND ‘THAT ‘HAVE ‘LANDING ‘SPEED’s:
>LECS ‘THAN 10’)
‘DEFINED.’
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: LI’’T ‘THE TAKEOFF ‘LENGTH AND ‘LANDING ‘SPEED ‘OF ‘EACH’~:
SPECIAL AIRCRAFT;
SYSTEM ERROR AT ‘ (UTYB6 ‘‘ +O?A)
‘UNABLE ‘TO ‘ALLOCATE ADDITIONAL EXTENTS;
‘ :~ENTENCE ‘ABNORMALLY ‘TERMINATED; ‘VERSION ‘PlAY‘HAVE ‘BEEN ERRONEOUSLY ‘MODIFIED; ’ ‘PROCEED.’

> E X I T
‘COMMAND LANGUAGE , PROCEED
>‘DELETE ‘COMAIR—l’
‘VERSION ‘HAS BEEN DELETED;
::;DELETE ‘APPR ‘PROJECTS
VERSION ‘HAS ‘BEEN ‘DELETED.’
>COPY ‘NAVY-i’ FROM ‘NAVY
‘VERSION ‘HAS ‘BEEN ‘COPIED
>D IRECTORY
‘USER ‘I’D ’ ‘ ‘VERSION ‘NAME ‘ ‘ ‘ ‘ ‘‘EXTENTS ’ ‘ ‘ENTEPAPLE ‘ ‘ ‘COPYAFLE
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘TOTAL ’’’’’’ ’ ’’’ ’ ’ ’ ’’’ai’ 0
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ A L  LOCATED ‘ ‘ ‘ ‘ ‘ ‘205

‘PELSYS ’ ’ ‘ ‘NAVY~~1
’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ 65’ ‘ ‘ ‘CREATOR ‘‘‘‘‘CREATOR

‘ ‘ ‘ ‘ ‘ ‘ ‘COMA IR ‘ ‘ ‘ ‘ ‘ ‘ ‘3 7 ’ ‘ ‘ ‘NO ‘ONE ‘ ‘ ‘ ‘ ‘ ‘ANYONE
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘NAVY ‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘‘‘‘‘‘ 66 ‘ ‘ ‘NO ‘ONE ‘ ‘ ‘ ‘ ‘ ‘ANYONE
‘‘ ‘‘ ‘ ‘ ‘ ‘‘REL ‘ENGLISH ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2 7 ’ ’ ’  ‘ND ‘ONE ‘ ‘ ‘ ‘ ‘ ‘ANYONE

‘ ‘ ‘ ‘ ‘ ‘SYSTEM ‘‘ ‘ ‘ ‘ ‘ ‘ • ‘ • ‘ • ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘?‘‘‘‘CREATOR ‘‘‘‘‘CREATOR
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ C O M M A N D  ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 ’ ’ ’ ’  CREATOR ‘ ‘ ‘ ‘ ‘CREATOR
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D. STATUS OF VERSIONS

The status of a version determines:

(1) Who can enter the version

(2) Who can copy the  version

The status can be changed only by the creator of a version.

The commands which are available to the creator  for  th is  purpose are

described in Reference 2 , and one Is illustrated in the middle of the
following protocol. When a version is created , its ini tial status is
tha t it can be copied and en tered only by the creator.

There are three cases with respect to the status of a version.

It may be copyable or enterable by:

(1) Anyone

(2) No one

(3) Creator

Since these properties are independent , there are thus nine

possibilities. NAVY, COMAIR, and REL ENGLISH are copyable by anyone

and enterable by no one. It is thus possible to:

COPY NAVY-2 FROM NAVY

but it is not possible to:

ENTE R NAVY

NAVY— i is copyable by creator and enterable by creator only.

The creator can thus:

COPY NAVY-3 FROM NAVY-i

ENTER NAVY-i

ENTER NAVY-3

DELETE NAVY-i

DELETE NAVY— 3
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The status of existing versions and the amount of storage

they occupy can be found out from the director through the command :

DIRECTORY

as is illustrated below.

;~DIRECTO RY
u SER ‘ID ’ ‘ VERSION ‘NAME ‘ ‘ ‘ ‘‘‘EXTENTS ’ ‘ ENTERABLE ‘ ‘ ‘COPYABLE

‘ ‘TOTAL’’ ’ ’ ’ ’ ’ ’ ’ ’’ • ’’ ’ ’ 2 1 • 0
‘‘ ‘ ‘‘‘‘‘‘ALLOCATE D ‘ ‘ ‘ ‘ ‘ ‘ ‘ 14’)

PELSYS ’ ‘ COMRIR ‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 7 ’ ’ ’  ‘NO ‘ONE ‘ ‘‘‘‘‘ANYONE
NAVY ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 6 6 ’ ‘ ‘  ‘NO ‘ONE ‘‘‘‘‘‘ANYONE

‘ ‘REL ‘ENGLISH ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘‘‘‘‘27 ’ ‘ ‘NO ‘ONE ‘ ‘ ‘ ‘ ‘ ‘ANYONE
SYSTEM ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 7 ’ ’ ’ ’ C R E A T O R  ‘‘‘‘‘CREATOR

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘COMMAND ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 ’ ’ ‘CREATOR ‘‘‘‘‘CREATOR
ENTER ‘COMAIP
‘VERSION ‘CAN ‘NOT ‘BE ‘ENTERED
YCOPY ‘COMArR ~ i’ ‘FROM COMAIR
VERSION ‘HAS ‘BEEN ‘COPIED

> DIRECTORY
‘USER ‘I’D ’ ‘ ‘VERSION ‘NAM E ‘‘ ‘‘‘‘EXTENTS ’ ‘ ‘ENTERAFLE ‘ ‘ ‘COPYABL E
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ • ‘ ‘ ‘ ‘ ‘ ‘ T O T A L ’ ’ ’ ’ ’ ’ ’ • ’ ’ ’ ’ ’ ’ ’ ’ ’ 2 1 ’  0

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘AL LOCATED ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘‘ l ’ 77

‘RELSYS ‘ ‘ ‘COMArR ~
1 ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ 37’’ ‘ ‘CREATOR ‘ ‘‘‘‘CREATOR

‘‘ ‘‘‘‘‘‘COMA IP ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 7 ’ ’ ’  ‘NO ONE ‘‘‘‘‘‘ANYONE
‘ ‘ ‘ • ‘ ‘ ‘‘‘‘‘NAVY ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ G G  ‘ ‘ ‘  ‘NO ‘ONE ‘•‘‘‘‘ANYONE
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘PEL ‘ENGLISH ‘ ‘ ‘ ‘ ‘ ‘

~~
‘ ‘‘ ‘ ‘ ‘ ‘2 7 ’ ’  ‘ ‘NO ‘ONE ‘‘‘‘‘‘ANYONE

‘ ‘ ‘ ‘ ‘‘SYSTEM ‘ ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 7 ’ ’ ’ ’  CREATOR ‘‘‘‘‘CREATOR
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘COMMAND ‘ ‘ • ‘ • ‘ ‘ ‘ ‘ • ‘ ‘

~~
‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 ’ ’ •  ‘CREATOR ‘‘‘‘‘CREATOR

>‘MRRK ‘COMAIR—l’ ‘COPYABLE ‘BY ‘NO ‘ONE
VERSION ‘HAS ‘BEEN MARKED

;> DIRECTORY
‘USER ‘ID ’ ‘ ‘VERSION ‘NAME ‘ ‘ ‘ ‘ ‘ ‘‘‘‘•EXTENTS’’ ‘ENTERABLE ‘ ‘COPYAFU E

ALLOCATED ‘ ‘‘ ‘ ‘‘ 1’??

‘RELSYS’’’ ‘COMRrR~
1 ’ ’ ’ ’ ’

~~
’ ’ ’

~~
’ ’ ’ ’ ’ ’ ’ ’ ’  37’ ‘ ‘ ‘CREATOR ‘ ‘‘

~~‘NO ‘ONE‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘COMAIR ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘37 ’ ‘ ‘  ‘NO ONE ‘~~‘‘‘‘ANYONE‘ ‘ ‘ ‘ ‘ ‘
~~‘‘‘NAV Y 

‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
~~

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 6 6 ’ ’ ’  ‘NO ‘ONE ‘‘‘‘‘‘ANYONE
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ P E L  ‘ENGLISH ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

~~
‘ ‘2’7’’’ ‘NO ‘ONE ‘

~~‘‘‘‘RNYDNE
SYSTEM ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

~~
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 7 ’ ’ ’ ’  CREATOR ‘‘‘‘‘CREATOR

‘ ‘‘

~~
‘‘ ‘ ‘ ‘ ‘COMMAN V ‘ ‘ ‘ ‘

~~~
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

~~~
‘ ‘ 3 ’ ’ ’ ’  CREATOR CREATOR

>‘COPY ‘TEST ‘FROM ‘COMATR— l’
‘VERSION ‘MAY ‘NOT ‘BE ‘COPIED
>‘ENTER ‘COMAIR- 1’
‘PROCEED;
>‘HDW ‘MANY ‘AIRCRAFT ‘ARE ‘THERE?

78
>‘EX IT
‘COMMAND ‘LANGUAGE,’ ‘PROCEED
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V. QUERYING AN UNKNOWN DATA BASE

A data base tha t  is not known to a user can be approached

through a number of general questions, which are aimed at revealing

the underlying structures of the data base and their contents, as well

as definitions which may have been introduced.

For the purpose of this illustration it is assumed that a

version called COMAIR contains such an unknown data base.

We can inquire about the structural organization of the data

with questions about what classes and relations it contains. Information

about what is known about specific individuals and classes can also be

obtained. Another group of questions pertains to definitions which may

have been introduced.

To find out what CLASSES are in the data base, one can ask

any one of the following questions:

WHAT ARE CLASSES?

WHAT ARE THE CLASSES?

WHAT CLASSES EX1ST?

WHAT CLASSES ARE THERE ?

>1JHAT ‘APE ‘CLASSES?
‘AIR CRAFT
‘PASSENGER ‘PLANE
‘CARGO ‘PLANE
>WHAT ‘ARE ‘THE ‘CLRSSES7
‘AIRCRAFT
‘PASSENGER ‘PLANE
‘CARGO ‘PLANE
>‘WHRT ‘CLASSES ‘EXIST?
‘AIRCRAFT
‘PASSENGER ‘PLANE
‘CARGO ‘PLANE
>WHRT ‘CLASSES ‘ARE ‘THERE?
•A IRCRAFT
PASSENGER ‘PLANE
CARGO ‘PLANE
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‘I’o ob t a in  i n f o r m a t i o n  abour RELATIONS , one should s imilarly ask:

WHA T ARE RELATIONS?

WHAT ARE THE RELATIONS?

WHAT RELATIONS EXIST?

WHA T RELATIONS ARE THERE?

..~WHAT APE RELATIONS’?
‘THERE APE 41 LINES ‘IN THrS ANSWER; ‘ HOW ‘MAN Y ‘DO ‘YOU ‘WANT?
RESPOND WITH “ALL”, “NONE” ‘OR A ‘NUMBER.

> RLL
‘MANUFACTURER
‘MODEL
POPULAR NAME
‘ERIES ‘DESIGNATION
‘MISSION
‘CREW ‘SIZE
MAX PASSENGERS
‘SEAT ING ‘CAPACITY
‘CARGO CAPACITY
‘CARGO ‘SPACE
‘WINGSPAN
MAX LENGTH
MAX HEIGHT
EMPTY ‘WEIGHT
‘GROSS ‘WEIGHT
MAX ‘LANDING WEIGHT
IIIJMBER ‘OF ‘ENGINES
‘ENGINE MAKE
‘ENGINE ‘MODEL
‘ENGINE ‘DESIGNATION
‘MAX SPEED
‘MAX MACH SPEED
‘OPT ‘CRUISE SPEED
‘OPT ‘CRUISE MACH SPEED
‘LANDING ‘SPEED
‘CONDITIONAL ‘LANDING SPEED
‘TAKEOFF ‘LENGTH
‘CONDITIONAL TAKEOFF ‘LENGTH
‘LANDING LENGTH
CONDITIONAL ‘LANDING ‘LENGTH
STILL AIR RANGE
‘CONDITIONAL STILL ‘RIP ‘RANGE
‘CONDITION I
‘CONDITION 2
‘CONDITION 3
‘CONDITION ‘4
‘CONDITION ‘5
2ND ENGINE ‘MODEL’
‘2ND ‘ENGINE ‘DESIGNATrON
3RD ‘ENGrNE ‘MODEL
‘3RD ENGINE DESIGNATION
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‘ WHAT RELATION ‘EXIST?
THERE APE 41 LINES IN THIS ANSWER. ‘ ‘HOW ‘MANY ‘DO ‘YOU ‘WANT?
‘RESPOND ‘WITH “ALL”~ “NONE’s OP 

‘A ‘NUMBER;
2
‘MANUFACTURER
‘MODEL
> WHAT RELATIONS ‘ARE ‘THERE?
THERE APE ‘41’ ‘LrNES ‘IN ‘THIS ‘ANSWER; ‘ ‘HOW ‘MANY ‘DO ‘YOU WANT?
‘RESPOND ‘WITH “ALL”. “NONE’. ‘OP ‘A ‘NUMBER;

MANUFACTURER
‘MODEL

Some such ques t ions  can c l ea r ly  have very long answers in case

of large data bases. As an aid , the compu ter tells the user how many

l ines  of o u t p u t  there are and g ives  the option of selecting as many as

are wanted , or a ll , or none .

To f i nd  out if  there are any DEFINITIONS and what they are,

one can ask:
WHAT ARE DEFINITIONS?

WHAT ARE THE DEFINITIONS?

WHAT HAS BEEN DEFINED?

WHAT DEFINITIONS ARE THERE?

The fo l lowing  sequence i l lus t ra tes  a s i tuation in which at f i r s t  there

are no d e f i n i t i o n s  in the vers ion .

> WHAT APE DEFINITIONS?
NONE
>DEF: RIPPLRME:’RIRCRAFT
‘DEFINED;

>DEF:PR”?LORD:GROSS I.dErGHT ‘ — ‘EMF’TY ‘WE IGHT
‘DEFINED;

> DEF:’RRNGE:’STI’LL ‘AIR ‘RANGE
‘DEFINED.

,:~DEF:’LONG ‘RANGE RIRCRAFT:’AIRCRAFT ‘WHOSE ‘RANGE ‘EXCEEDS ‘7000
‘DEFINED;

>‘WHAT ‘ARE DEFINITIONS?
‘A IPPLANE :‘AIRCPRFT
‘PAYLORD:’GRUSS ‘WEIGHT “- ‘EMPTY ‘WE IGHT
‘PANGE:’STILL ‘AIR ‘RANGE
‘LONG ‘RANGE ‘RIRCRAFT:’AIPCRAFT ‘WHOSE ‘RANGE ‘EXCEEDS ‘7000
>WHAT ‘HAS ‘BEEN ‘DEFINED?
‘AIRPLANE ~‘A IRCRRFT
PRYLOAD:GPOSS ‘WE IGHT ‘EMPTY ‘WE IGHT
RANGE :51 ILL RIP ‘RANGE
LONG ‘RANGE ‘RIRCRRFT:’AIPCRRFT ‘IJHOSE ‘RANGE ‘EXCEEDS ‘7000

>WHRT DEFINITIONS ‘ARE ‘THERE ?
‘AIRPLANE :ArRCPAF T
‘PRYLORD:GPOSS ‘WE IGHT ‘

~~~ ‘EMPTY ‘u .iEIGHT
RANGEISTILL ‘AIR ‘RANGE
‘LONG RANGE ArPCRAFTz’RIRCPRFT “HOSE ‘RANGE ‘EXCEEDS ‘7000
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The In fo rma t ion  contained in the data base about INDIVIDUAL S

and CLASSES can be obtained through three equivalent phrases :

WHAT IS KNOWN ABOUT . . .
WHAT DO YOU KNOW ABOUT . . .
DESCRIBE .

Thus , if we have the class of AIRCRAFT , we can ask:

WHAT IS KNOWN ABOUT AIRC RAFT?

,WHRT ‘IS ‘KNOWN ‘ABOUT ‘AIRCRAFT?
‘THERE ‘APE ‘39 ‘LINES rn ‘THIS ‘ANSWER; HOW MANY DO YOU WffiIT?
‘RESPOND ‘WITH “ALL”,’ “NONE ”~ ‘OP ‘A ‘NUMBER.>‘RLL
‘ALL ‘ARE ‘ ‘‘‘AIRCRAFT
‘ALL ‘HAVE ‘ ‘ ‘3RD ‘ENG INE ‘DESIGNAT ION

‘‘ ‘‘ ‘ ‘ 3RD ‘ENGINE ‘MODEL
2ND ‘ENGINE ‘BESrGnlRT rOts

‘ ‘ ‘ ‘ ‘ ‘ 2 N D  ‘ENGINE ‘MODEL
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘CONDITION ‘5
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘CONDITION ‘4
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘‘CONDITION ‘3
‘ ‘ ‘ ‘ ‘ ‘‘‘‘‘‘‘CONDIT ION ‘2
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ CONDIT ION ‘1’

‘ ‘ ‘ ‘ ‘ ‘ ENGINE ‘DESIGNATION
‘ ‘ ‘‘ ‘ ‘ ENGINE ‘MODEL

ENGINE ‘MAKE
‘ ‘ ‘ ‘ ‘ ‘ GROSS ‘WE IGHT
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ M A X  ‘HEIGHT
‘ ‘ ‘ ‘ ‘ ‘ MAX ‘LENGTH

‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘‘SERIES ‘DESIGNATrON
‘‘‘‘‘‘‘‘‘‘‘‘ POPULAR ‘NAME
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘‘MODEL

‘ ‘ ‘ ‘ ‘ ‘ MANUFACTURER
‘COME APE ‘ ‘CARGO PLANE
‘ ‘ ‘ ‘ ‘‘ PASSENGER ‘PLANE
‘SOME ‘HAVE ‘ ‘MAX LANDING ‘WE IGHT

‘‘ ‘ ‘‘‘LAND 1MG ‘LENGTH
‘‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ M R X  ‘PASSENGERS
‘‘‘‘‘‘‘‘‘‘‘‘ EMPTY ‘WE IGHT
‘• ‘‘‘‘‘‘‘‘‘‘ LANDIN G ‘SPEED

‘MISSION
‘‘ ‘ ‘ ‘ ‘ MAX ‘SPEED
‘ ‘ ‘ ‘ ‘ ‘STILL ‘AIR ‘RANGE
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘CREW ‘SIZE

CARGO CAPACITY
‘‘‘‘‘‘‘‘‘‘‘‘ CARGO ‘SPACE
‘‘‘‘‘‘‘ • ‘‘‘TAK EOFF ‘LENGTH

‘‘‘‘‘‘‘‘‘‘‘‘ N UMBE R ‘OF ‘ENGINE S
‘‘‘‘‘‘‘‘‘‘‘‘ OPT ‘CRUISE ‘MACH ~PEED
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ O P T  ‘CRUISE ‘SPEED
‘‘ ‘ ‘ ‘ ‘SEAT ~NG ‘CAPACITY
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In the case of ind iv iduals , say , the BOEING 720 , one can similarly ask:

WHAT IS KNOWN ABOUT BOEING 720?

>LIIHRT ‘IS KNOWN ‘ABOU T ‘THE ‘BOE ING ‘720?
THERE ‘ARE ‘36 LINES ‘IN ‘THIS ‘ANSWER. ‘ HOW MANY ‘DO ‘YOU ‘WANT?
P~CPOND ‘WITH “RLL”~

’ “NONE ”,’ OP ‘A NUMBER.
> ALL
‘IS ‘A ’ PASSENGER ‘PLANE
‘ ‘ ‘ ‘ ‘ ‘AIRCRAFT
‘HAS ‘A ’ ‘3RD ‘ENGINE ‘DESIGNAT ION
‘‘ ‘ ‘‘ ‘3RD ‘ENGINE ‘MODEL
‘ ‘ ‘ ‘ ‘ ‘2ND ’ ENG~ME ‘DESIGNATION‘ ‘ ‘ ‘ ‘ ‘ 2 N D  ENGINE ‘MODEL
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘CONDITION ‘5
‘ ‘ ‘ ‘ ‘ ‘ CONDITION ‘4

‘ CONDITION ‘3
CONDITION 2
CONDITION ‘I’
STILL AIR ‘RANG E
LANDING ‘LENGTH
TAKEOFF ‘LENGTH

‘LANDING ‘SPEED
‘ ‘ ‘ ‘OPT ‘CRUISE ‘MACH ‘SPEED

‘ ‘MAX ‘SPEED
‘ ‘ ‘ ‘ ‘ ‘E N G I N E  ‘DESIGNAT ION

‘ ‘‘‘‘ENGINE ‘MODEL
‘ ‘ENGINE ‘MAK E
‘ ‘NUMBER ‘OF ‘ENGINES
‘MAX ‘LANDING ‘WE IGHT
‘GROSS ‘WEIGHT
‘EMPTY ‘WE IGHT

‘ ‘MAX ‘HEIGHT
MAX ‘LENGTH

‘ ‘ • ‘ ‘ ‘ ‘ ‘WINGSPAN
CARGO ‘CAPACITY

‘‘ ‘‘‘‘SEATING ‘CAPACITY
‘ ‘ ‘ ‘ ‘ ‘MAX ‘PASSENGERS
‘ ‘ ‘ ‘ ‘ • ‘ ‘CREW ‘SIZE

‘11551DM
‘‘ ‘‘‘‘SERIES ‘DESIGNATION

POPULAR ‘NAME
‘‘ ‘ ‘‘‘MODEL

MANUFACTURER

- —

-~~~~
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~WHRT DO YOU KNOW ABOUT THE ‘BOE ING 720~THERE APE 36 LINES IN THIS ‘ANSWER. ‘HOW MANY ‘DO ‘YOU WANT?
RESPOND WITH “RLL”~ “NONE ”. OP ‘A NUMBER.

>2
‘IS A ‘ ‘PASSENGER PLANE

‘ ‘ ‘ ‘ ‘AIRCRAFT
> DESCPrBE ‘THE BOEING ‘720;
THERE APE 36 ‘LINES IN ‘THIS ‘ANSWER. ‘HOW MANY ‘DO ‘YOU WANT?
‘RESPOND ‘WITH “ALL”, “NONE ”,’ OR ‘A ‘NUMBER.

>2
‘IS ‘A ‘PASSENGER ‘PLANE
‘ ‘ ‘ ‘ ‘ ‘AIRCRAFT

One can also ask spec i f ic  questions  about exis t ing  classes or re la t ions ,

such as:

WHAT ‘AIRCRAFT ‘ARE THEPE~
‘THERE ‘ARE ‘78 LINES ‘IN ‘THIS ‘ANSWER; ‘ ‘HOW ‘MANY ‘DO ‘YOU WANT?
RESPOND ‘WITH “ALL”,’ “NONE ”,’ ‘OP ‘A ‘NU MBE R ;
1”)
BOEING 707—32CC ‘ INTERCONTINENTAL
BOE ING ‘720
‘BOEING ‘707—420 ‘ INTERCONTINENTAL
‘BEECH B—99
BOEING ‘707—120
‘BOE ING ‘707—120E
BOEING 70?—320B ‘ INTERCONTINENTAL
BOEING ‘707—320 INTERCONTINENTAL

‘BOEING 720B
BOEING 727—200 ‘ADVANCED

WHAT APE ‘MANUFACTURERS?
BOEING
BEECH
‘MCDONNELL DOUGLAS
FAIRCHILD INDUSTRIES
‘GENERAL ‘DYNAMICS/CONVAIR
LOCKHEED
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