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summary: 

This documerrt is a brief introdilct ion to Carnegie-Mellon University's 
i l~teractive con~p~ter ized m~rltilitrg~ral dictionary. It describes the use of 
Rhis cfictionary both by translatots in the course of their vjork and by the 
i r r~ r ino logcs~s  responsible for updating and maintaining it. This discussion 
i s  placed in the context of the overall effort (known as the target Project) 
to provide attls to translators. A final seclion presents the solution to the 
problem of representation bf term equivalence adopted in Target. 

1. The - - - -- - Target - -- ---- Project -- - ---- 

Tarfict -- is an intcrdi~~ciplinary research project undertaken jointly by the Translation 
Center and the Department of Computer Science at Carnegie-Mellon University to 
invcstlgate ana develop computer aids for langua~e translation. 

Sincc high quality automatic trdnslat ion does not seem to be immediately realizable, 
our efforts at  introducing computerizahon into the translation task have been directed 
towards providing practical aids for translators. Workin6 with the assumptioil that each 
t ran5lator ca'n be provided with a standard video terminal connected by a dial-up line 
to a remote c~ornputing facility,2 we are exploring primarily two aids. They are (1) an 
interactive multilineual dic t idary.  and (2) an environment consisting of (1) plus text 
rnar\iptrlation facilities within a windowed page editing environment. The latter 
research will be described in a future AJCL paper; this document justifies and 
descrihrs only the former, how it i i  accessed and how i t  is built up and maintained. 

' I t  1s nn nrnondnd vsrslon of .n informal deecrtptlon of ihs TARGET and TLRMIN protrams d~rnonstrstsd 84 the 
F e r e ~ g n  R r o a d c ~ s t  Information S e r v l c ~ ~  eemlner on Alda 10 T ~ R T I B ~ R ~ O ~ B ,  Wsihingfon, DC, Mayq 1970 

The rf inf~furalron in dally uee by the Tranelnl~orr C~tlter r i  CRrnea~s-Mellan Unrvere~ly involves r Lerr Siogler 
ADM-3 t~ rmina l  connected by a 300'baud d~al  up !me \ a  e POP-10 run under the TOPS-I0 operaling aystsm by 
the Computer Sclencfi Department ~ n d  shared e~multaneouely by user8 worklnt on many d~ffstent ptojectr 



The prima y hot iva t ion for the iriterilctive dictionary i s  that a technical translator 
may sperid up to 60% of his or her time simply looking up terms. This may include 
unsi~crcssfu l  searches in several tfictionaries, partly because these dictionaries are out 
of date b y  ttie time ttiey are publ is l i~d. An interactive computerized dictionary would 
provide effectively '%mmediatcw access to entries and moreover could be kept 
constantly updated at the central computing' facll~ty. 

Currct i t ly the diclionary contalris spccial~zcd terminology in English, French and 
German in a number of fields S p e c ~ a l ~ n c !  terminology was chosen because this is 
o f t en  most helpful in practice to the professional translator and also because this is 
w l ~ e r t t  the benefits of st ar~dardization could be most immediately apparent The 
l a n g ~ i a ~ c r ,  were chosen because they are the most immediately useful in the Local 
en\lironnicnt, as were the fielcls (mainly finance, business and iron, steel and mining 
fechnoloey). 

The next  section shows in some deta~l how a translalor would access the dictionary 
and ck~termine a correct eqirivalcnt The section after that describes the facilities used 
to  maititain and augment ttic d~ctionary The interface to the dictionary described in 
the nc.xt two sections r e p r r ~ ~ e n t s  the fruits of continual close cooperatioh over a n  
extenclcd period of trme brtween researchers from the Computer Science Department 
and f rom t h e  Department of Modrr6n Languages Such coopc"ration, while i t  presents 
many problems initially, is a sine qttn nor1 of success in a venture such as Target. 

Wliile perfornilng initial sttrd~er, for the represcntat~on of equivalence between terms 
tho most central relation in a rnt~ltiline,ual dictionary -- we have departed from the 

common practice of using a n  alingcral set of concepts realized differently in different 
1angt~ap.c~ Close examination q t i o w ~ d  tlint 'ltii5 could not accommodate some nuances of 
meariiriy, in disparate langilagcs ancf warb* not precise enough, for making inferences 
wlicnl a particular equivaler~ce was not already present in the dictionary. Moreover, i t  
was found to be less efficient than another method which was investigated and 
ult inlatcly adopted. Some arg~rrncnts proposed for adopting this different method are 
set fo r t l i  In the final section of this document 

2. The. --- TARGET -- - --- Program - --- 

T A R M T  ----- -- is  also the name of tlie program used by translators to access the entries in 
the dic tionary while doing their tr arirlat ~ o n  work This section describes how it is  used. 
Thc ilttlstrations are exact traces of the interaction between the program (in a roman 
font)  atld the translator (in an italic font). 

We are first asked for the term names and the languages we wish to translate From 
(6.e. the source languap,e) and To (i.e, the target language): 

Termt bond 
From Laaquaget en 
To Language! f r  

Now, i f  there is only one equivalent for that term between those languages, we shall 
get that equivalent directly. In  this case M e  have a choice to make: 



Term; hond 
From Lanqtragei en 
To Langiraget fr 

bond Chemis t r y i  Theore t  lca l C h ~ m l s t l  y j  (ch4) 
The N ~ r c l e a r  I t i r l ~cs t r y r  Nuclear. Enet.qql (a t61 
F i n a n c i a l  F l f f a i r s  - Ta ra t l o11 -Cus toms~  ( ( 1 )  

S e l e c t  Codei 

Let us say the article we are trarislalitlg i s  in Chemistry. Then we just rype rne 
appropiate code. TIIC~C are in parcnthcscs in the example and are the same codes as 
used in the EEC's Euradicautom sy5tem. Here we select a code: 

Tat m t  bond 
From L s n q u ~ q e !  en 
To Langtraqst Ir 

bond Chemls t r y !  Thooret l c a l  Chamistry i  (ch4) 
The Nuclear  I n d u s t r y t  Ntrclear Energy! (a  t6)  
F i n a n c i a l  l l l f a l r s  - Taxat ion - Customsj ( f l )  

S e l e c t  Cods: ch4 

and we shall get the appropriate fiche: 

Select Coder ch4 

bond l i a i s o n  (FR) 

Chemis tt-y: Theoret l c a l  Chemistry; 
Tlie Nuc l enr  Indi ts t r y !  Nt~c l e a r  Energy! 

Re fe rence  Terms! bond l ng enerqy, 

Term: 

We lia\le been told that the -,amp cql~ivalcnt i s  used for both chemical, and nuclear 
bonding Had ttierc been fur t l~br  information, such as a usage sample, a definition or  a 
note, w e  would have been askcd w l ~ e t l ~ c r  we wanted to see i t  with the question More? 
Answering yes would show t h ~  information to us. 

After th is  first use, Target arlsumcs ttfat we are translating from English to French 
Notice t tiat i t  does not ask us t lie From arid To qtrestions: 

Term i bond 
hond Chemls l ryr  Theorot l c n l  C h ~ m i s t r y l  (ch4)  

The Nuc tear I n d u s t r y t  l lazardsj  (a t81  
F l n a n c l a l  Q f f a l r s  - Taxat ion -Customs; (11) 

SB l s c t  Code: f I  

bond emprunt (FR) 

Refe rence  Termar qovrrnmnnt hond 
Termr 



We can override the assumption by lyp~np. all on onp lrne fhe term name, the sourr* 
language and the rarget language. t4cre we check on the equivalent just obtained: 

1 ermt emprunt f r  en 

emprunt  bond  (EN) 

F l n a n c l a l  F l f f a l r s  - Taxat i o n  - Customsl 

Fngl~sl~ and French now become the new anticipated source and target languages, 
respet t lvely. 

3. The - - --- - TERMlN - - ----- - -+- Program -- 

TERMIN ----- --- is the narne of the procram used by tcr ntinologists to augment and maintain 
the di'r t t o n a r ~ e s .  Clearly the fac l l i t ~es  in TERMJN must be more varied than the simple 
retr t rval  f a c ~ l i t y  which is TAHGCT; the facilitrcs in TERMlN are accessed through a set 
of cor~~n~arzds:  

119 1 p 
C r e a t e  E n t r y  
E w t t  
R e t r l o v e  E n t r y  
E d i t  E n t r y  
O s l e t e  E n t r y  
L i s t  C o n t e n t s  
Tat qe t  
f7sr.01 d T r a n s a c t  i o n  
Tsrm Hardcopy 
D i c t i o n a r y  Hardcopy 
Rqqenera te  
R e r o ~ e r  Space 
b 0 

S l a t  t 
S l o p  

(10 q s t  i n s t r u c t  Ion)  
( t o  e n t e r  a form) 
( t o  leabe  TERtt INI  
( t o  qst te rm and term I n f o r m a t i o n )  
(10 r e v i s e  o r  attgmenf e n t r y )  
( t o  d e l e l e  arr e n j t  y )  
( t o  l i s  t lerms ~n one 1 anqi~age) 
( t o  g e t  tat-get language e q u i v a l e n t )  
( t o  reco1.d s ~ 5 s  ion) 
( t o  mate hardcopy o f  a term) 
( t o  mabe hardcopy o f  a whole d l c t l o n r r y )  
( t o  c o r r e c t  f a u l l y  d i c t i o n a r y )  
( t o  recober  space used by de le ted  and updated entries) 
( t o  ex'ecuto a command f i l o )  
( t o  s t a r t  u s i n g  an U p t i o n )  
( t o  s t o p  u s i n g  sn  Opt ion)  

Ttie TARGET program essentially just repcats the TERMIN command of the sape name 

I hf3 rommancis are tllc larti,rt furicttonal uti i t r ,  in t r r  tns of which we interact ~ i f h  thr 
clic tionnry. Wc use them when cntrrinu new terms (C~scate Entry), editinp, existing terms 
(Edrt Entry) ,  printine dictioriarirs? (Dictronary Hardcopy), etc. -- a-nd in fact for  
everytl i ing we do wi th  thd d~ctionary. A short d c ~ ~ r i p t l o n  of the use of each command 
follows 

An example p a l e  ie reproduced ir) an Appendix, exactly ~ I J  il wan ~ r ~ n l m d  by our Xerox Grmphica@rlnter 



3 1 Help 

This provicfes on-line access to written comnients on various aspects of the use of 
the TFRMIN program by terminologists All of  the twenty or so tekts which may be 
acccsscd in this way were w r i t t c r ~  h y  the termtnologists (who also ordered the list of 
cornmat~ds as above and provided the brief description beside each one). 

>l ie I p 

He lp  a n t  altorlng 
A L f E R I N G  i s  a u a y  t o  co t ' r ec t  e r r o r s  u i  t l ~ o ~ t  t y p i n g  the  whole 1 i n e  
a g a i n .  You c a n  use I t  hy u s i n g  the O p t i o n  RLTFRING b e f o r e  you use 
t h ~  Command E D I T r  

> s t a r t  a l t s r l n q  
~ e d  l l 

nLlER1NC u l l l  c o n t i t i u ~  t ~ n t i l  you e q i t  from t h e  proqram. 14 you u a n t  
t o  g o  back t o  t h e  r e g u l a r  way o f  e d i  t l n q  b e f o r e  than, do 

> s t o p  a1 t o r i n g  
This l e  a silmmarg o f  RLTFR mode commandsr 

c S P f l C F  R n R ,  : addanre the  c u r s o r  by one c h a r a c t e r  
contro l -14:  ba rk  crp ona c h a r a c t e r  (same as rubou t  o r  B ~ J  
D r O a l e t e  the  n e v f  charactat-  
J t J o i n  t h i s  l l n e  u i t h  the  n e x t ,  i e .  d e l e t e  the  n e x t  

c a r r i a g e - r e t t r t n  I n  the  t e x t  
H r Tqpe t h i s  h e l p  t e v f  
L t L i s t  - t ype  t l i ~  uhole s t r l n q  
Q 1 Q u l t  e d l t l n q  t h e  s t r l n g  ~ n d  i y n o r e  a l l  the  changes mnde so 

f a r  
P : P r i n t  s t r i n g ,  p t r t t l n q  tho  c u r s o r  back t o  the  same p o s l t l o n  
T I T r a t ~ s p o s e  t h e  n ~ r  t  charlrc ~ F I -  u MI1 t l ie  one a f  t e r  i t  
V r f n v o r t  t h e  ca.;@ o f  811 the c h a r a c t e r s  i n  the  c u r r e n t  

uo rd ,  s t a r t l r i g  u l t l ~  t l m  n n r t  one 
FSC> t escape f rom i n q s r t  mode ( - < A L T > )  

A c <RETURN : l o r m l n a t e  e d t t i n g  ef the  s t r i n g  
Flx r Fldd t h n  n e r t  c h a r a r t ~ t  t o  he  typed, ia ,  ' x '  here 
Cx t Change the n e ~ t  c h ~ r s r t a r  i n t o  ' Y '  

Yx t Y l l l ( l e .  d p l e t e )  a l l  c h a r a c t e r s  u n t i l  the  n e x t  'K' 

Sx t S k i p  t o  t h e  n ~ x t  occ l r r rpnre  o f  c h a r a c t e r  'x' 
1 r I n s e r t  a l l  chat a c t o r s  t ~ j p s d  in,  s t a r t l n g  a t  the  c u r r a n t  

p o s i t l o n ,  o n t l l  an .ESC> I s  presscsd 
Hx r Hunch up c h n r a c t n r s  t i l l  the  n e x t  ' u p ,  then go i n t o  

i n s e r  t mods 
R t Rep lace  - d s l e t e  tho  nox t  charac te l -  and than s t a r t  

Inser  t  i ng .  
X t Ewtond - go 1110 end o f  t h n  s t r i n g  and s t a r t  I n s e r t i n g  

Most of thc tents pro\~ictccl in t t ~ ~ s  way glvc hints and reminders in  an informal manner, 
rat her than a detai led seqiience of i t~r~truct ions on how 'to use the command, 



3 2 Create Entry 

Tllic, command is  i ~ c d  to crcatr  tirw rntrics in the dictionary for terms which have 
r jol. yrfQbeen entered Let us  quppor.c l lrat we have prepared a fiche specifying the 
e q u i v a l ~ n t  in French of the Encl~qh t ~ r m  bot~d appropriate for the field of Chemistry. 
Space coristra~nts prevent a dct ailccl cic~cription of the interactions lead~ng to the 
entry of this term into the dictionary, but the follnw~ng is a trace of the process: 

>create 
Term: bond- 
Language: en 
F i e l d  C l a s s l  1 l c a t  Ion! ch4 
E q u l v a l e n t s r  llalson 

L atigtraqe t Ir 
Grammatical  Ca teqor les l  nou 

S e l e c t  Usage Sample 
D e f i n i t i o n  
Reference Terms 
Note 
Synonyms? reference 

Re f erencs 1 er rns : "boridlng energy" 

R e f e r e n c e  Terms: bonding energy 

nou 

I New ferm " I  lslson" belng entered I n  "FR".: 

TET?MIN does w t ~ a t  it can to save 11s effort; here it has eerierated a small fiche to 
conta~n each equivalent which docs not already exist. The minima! fiche it generated 
for l~crlson is this: 

l i a i son bond (EN) 

Chemls try! Theoret l c a l  Ch~rnlslryi  

This wil l  usually need to he aup.rncnt~d w ~ l h  other information, such as the ~ramrnatical  
c a t e ~ o r  y 1hiS is done by uc.ing thp Edtl Entry command (see below). 



3 3 Exit 

	 his is how we leave TERMIN: 

T OX/^ 

E X I T  

~ n e  r r w r  IS now no longer using the TERMIN program, but is using the TOPS-10 
monitor. 

3.4 Retrieve Entry 

Tlds command is used to pr int  wliole entries at our terminal. Here is bond: 

>ref rlove 
Tsrm: bond 
L nnqyage: en 

bond l i a l s o n  IFul 

Chemlstryr Theoret ical  Chehistry j  

R ~ f e r e n c s  Terms: bond i nq enerqy 

7 here iq otily orie Equivalctit, onr Ficlri Code and one Reference I erm for bond at this 
p o ~ r ~ t .  More conlplcx cntricc,, wit11 tnorc of ttie optional term information, wil l display 
all thaf i r i f o r ~ a t i o n  ac well Rctr,rvo Entry shows al l  the information there is for bond; 
only port ions may be displayed w ~ t h  the Target and E d ~ t  Entry commands. 

3 5 Edit Entry 

T h ~ r c  i s  a number of rcasolis why ~t may be necessary to  edit an entry. Perhaps 
the perr,on who cntercd i t  mad a typo, p c r t ~ a p ~  i t  is ncccsqary t o  extend an en t r y  t o  
inc l \ lc j r~ ,  ..ay, a Usage Satnple (or per liaps to replace the old one wi th  a better one) or 
perhap., a new f tc t~o mirst be r r ~ l c r e d  for an exlstlng term. 

Clcdotc _ t l 7 ~ - C l t l ~ o c i e .  S ~ ~ p p o r ~ e  that  further investigation of the term bond has 
r ~ v c a l e c f  that the same Frcnch cak~~valcnt 15 also used for the "bond" holding the 
nirclcirs of  atoms together as for the clectronlc bond which keeps dif ferent atoms 



together. Had this been known when the orig~nal fiche was created, i t  would have 
contained two field codes, cli4 and at8, We need to update the original entry. 

Add o. New f -~chc :  The term bortd is also irsed in financial and commercial circles 
4 (among others ), but here the e'quivalents in French are not liaison So we can 

enter a new fiche for this term. 

LIelottrtg --- -- - o Fichg: I t  is occar,ionally necessary to delete a llche within a term, but not 
tt ie whole term. 

E d ~ t  Entry is used t o  accomplish all these functions. It is the major tool used in 
mainta inhe the dictionaries. 

3 6 Delete Entry 

This is used t o  delete eptire entries: 

zdslete 
Term: "blast off valve" 
Canquaqet en 

> 

I t  wi l l  no longer be accessible 

3 7 List Contents 

This gives an alphabetrcal l ~ s t  of terms in a specifled language. We can limit the l ist 
by spccif iying the f ~ r s t  one or two letters of the f ~ r s t  and last term. It may be aborted 
by typing m at any time, and will re turn us to the command level immediately. 

Let 11s get a list of the English terms from 60 through c: 

tanquaqe r on 
From l a  t ter: 60 
To L e t t e r :  c 

'body centawed pubic 
' b o l d '  
'bond' 
'bonding energy' 
'boom' 
'bore'  
'hor inq b a r p  
'boundary pos i t l on' 
'bracb e 1,' 

Nofa lhnt Ihere is  nothmg to  slop olrlsrpnl rtcrtes for the same ! e r r  sharmt f~s ld  codma A d~ffersnf fiche i m  
needed whenever and only when, the equtvalente are dtet~nct 



'breakdown* 
'breaking' 
'bridge connection' 
'broker' 
'brokerage' 
'buffer' 
'bur den' 
' b i~s ines~ '  
'business prof it ' 
'butterfly valve' 
'by means of' 
'by-pa.,., valve' 
'by" x-ray diff rac tion' 
'capacity' 
'c api t al' 
'capital and reserves* 
'cap1 t a l  gain' 
'capital goods' 
'capi tal-intensive' 

Targrt  is  the command (or program) we use to find equivalents for a rerm The 
TERMIN command Target works icleritically to the TARGET program (described above) 
w i th  tttc exception that in TARGtT  i f  an abort character cm is typed in answer to the 
Tcrnt: protnpt, the progam exits; in TERMIN, an r ; ~  at this point gets us back to  the 
commanrl prompt > 

3 9 Record Transaction 

This command is 115cd to keep a record of the intcract~on between the program and 
the r l w r  I t  is  ~rsccl for t,tt~c!yirre, how ur,ers interact with the system in order that i t  
may l~ecorne better ta~lorcd to t l ir ir  ticcdr, (All of the examples in this document were 
drawn t l irectly from rccortlt, m a d r  in cxactly ttiis manner). Each interaction between 
ttic syr.lem and the user may a1r.o bc t~med in the record by using the Tinung option. 
This p r o \ / i t l ~ s  an extra tool for s t~~t ly ine haw the system is used in practice. I t  is also 
usefill for some purposes to he able to annotate a record while it is being produced. 
TEHMIN wil l  ignore afiy l ine beginning with a semi-colon: 

> I  Thls shows that commonts gnt Into the record 



3 10 Term Hardcopy 

Thir. command it, used to p r ~ n t  a s p c c ~ f ~ c  term In the same format as that of the 
t e r m s  in the Appcnchx 

T l ~ c l  f i le j11st g ~ n c r a t e d  conta~ns formatting information AS well as the term itself. I t  
must be conzprleci b y  the PUB document formatter 

3 1 1 Dictionary Hardcopy 

T h ~ s  15 l ike Ternr Hardcopy, but thr! program w ~ l l  select the terms for us and put 
thetn in alphabct~cal  order. We c a n  choose the language, the in i t ia l  two let ters of the 
f i rs t  ~ n t l  la5t terms, atid can also rcstrtct the f~elds for the terms, b y  specifying a set 
o f  f iclcf codes -This allows us t o  make selective microglossaries, choosing perhaps just 
t l ~ o s e  terms relevarit to to the Petrolccrm Industry or  Medicine. Here we  i l lustrate 
ob ta in t~~p ,  a n  ent i re dictionary One pae,e of i t  is reproduced as an Appendix. 

dlct lonary 
Source Canquaqsr t r  
From L e t t e r !  a 
To Lettw: z 
R e s t r i c t e d  F i e l d s ?  no 

.............................. 
Please  sae TE HP:FRENCH. PUR 

T h i s  f i le must be formatted with the PUP document compiler. The t i t le page of the 
hardcopy wil l  describe any limits we may have imposed on its contents. 

3 12 Regenerate 

This command is *used to re-c:.tablish the links between the various f i les which 
coot a ~ n  t t ~ e  dict iot~f l ry.  They can hccorne incorrect when the computer crashes while 
cer ta in  operations are being pcrformcd, or when there are problems wi th  the system. 

3 13 Recover Space 

Wt~rtn a term i ~ ,  stored after t lav~nc been Edtted, a new entry is made for the new 
version of the term Tlic old entry IS, however, still there, and hence takes up space. 
The qatne is t rue  in t l i ~  CWIP of the D r l r t ~  command. When a term is delefed, it actually 
otdy t~ccotncs ~ n a r r c s ~ ~ i b l c !  - -  arid r,a ~t 1s taking ilp spatp. Every so often this "wasted" 
space (wl~ic  h actually provides Ihe potential for some backup). is  recovered using this 
command; i t  compacts the dictioriary 



3,14 Use of Commands 

As c a n  be secn from the forcegoing, to use a command we type i t s  name (e.g. help). 
llpppr rase anrl lowcr c a w  a r ~  ~ q ~ ~ a l l y  ac~~ptaI>le. The program will ttien begin to 
prompt 11s for the further spccificationr; necccssary to carry out the command. We may 
T y p r  /Ihcnd the rcc,ponseq to thc~,e qtrcstions, in which case the prompt Is not given 
Help is u ~ u a l l y  obta~nahle by typtng ? and any command can be aborted by typing @ it, 

re.,ponc,e to any prornpt 

3 I 5 Conveniences of Interactions wlth User 

One convenience in TERMIN 15 t h a t  ~t is o f t m  not necessary to type the whole of 
the rr5pol lse to a prornpt In fact, all we need to type is a n  unambiguous abbreviation, 
t huq: 

rot r 

for R.ctr l~ue Entry, for instance. If we type an ambiguous abbrevation, the system can  
help us  out: 

7 r e  i s  amhlguous: 
R e t r  l eve  E n t r y  ( t o  qs t  term and term Inlormat Ion) 
R e c o r d  Transact Ion ( t o  record session) 
Regenerate  ( t o  correct  f a u l t y  d i c t  lonary) 
Recover Space ( t o  recover space from de le ted  terms) 

>roc0 

7 r e c o  I s  amb lquous; 
Record T r a n ~ a c t l o n  ( t o  record s ~ s s l o n )  
Recover Space ( t o  recover space from de le ted  tsrmsl 

We can also be assisted when we make typ~ng mistakes: 

. I s l t  
... d i d  you mean L I S T  CONTENTS (TO L I S l  TERtlS IN ONE LQNCUflCE) ?yes 

As it happens, users of the syqtern often rlnu rhis hind of help confusing inilially and so 
therc ir* an  Optmt ,  callecl Hclpfiil, to control it. Initially this option is turned off, but i t  
c a n  be turned on simply by typ~ng: 

s t  art helpful 

TERMIN can often anticipate the answer to one of i t s  questions. For instance, if we 



have jilst Rctrtrucd a term and then we issue an Edit command, the chances ere that 
the t r r n l  we just retrieved is Itre term we want to edil. The Defaulting Option makes 
similar assirmptions To use thi f ipt ion, we type: 

>start daf aultlng 

and tt ien we can utilize it: 

- > retr llalson f r 

l la  i son bond (EN) 

The Nuc l ear. Industry* Nur l ear* tnerqyl  
Chemist ry !  T h e o r e t l c r l  Chualstry l  

Re f erence Tm+-ms r I'enerqle de lirlson 

not) mas 

> adtt 
t e r m :  t I f e isonl 
Lahquaqe: I F R l  

(Note that we have accepted the cicfault by simply striking the <RETURN> key.) 

When a_a:?lpp, terms, we need not specify accents (unless they distinguish 
between two terms) * Th15 iq  a cot~vcnirnce to be used when accessing- and fheir 
coritcntr;: when we type the tcrt in a fiche we must use the correct cases and accents. 

4. Some _ _ _ _ # _  _ _ ___. Theoretical _ _ _ _ _  lssucs 

Whilt. clcqigning the representation of terms and their interronnections wilhin the 
dictionaries, researchers at the la rgc t  Project disc-overed some difficulties with sDme 
of tt1(? methods adoptrd by o k c r  terminology banks. This section is  a brief 
prcr,entation of some of them. 

Wlicn a scnse in onr Iangt~age is t r ~ n ~ ~ l a t ~ d  by a sense in another, they are said to 
be aqiitr/alcnts of each o t l~e r  This rs what i s  crucial to the translation task, and what 
1s t~nclr-r dlr,cusc,ion In t h ~ s  sect~on 1s the  reprerentation of cqrtrualcnced between scnses. 

Two m ~ t  hods for do~rig thi.; will, hc comparcd. In one, called the Inter-mediate 
Corrccnt S p a w  R~prrrrntc l t~otz  (ICSF4), tticrc is hr ld to he a language-incjepcnd~nt set 
of caiir cpts whic ti are r e a l 1 7 ~ ~ I  in clif f r r ing Iangiiagm cac 11 with the appropriate term. 
Figitre I shows come r q u i v a l t ~ n l ~  t)clwflrti Scl~aufrl (German), Aube (Fr~.nch) and Vane 
(Engile+ti), whlch are appropriatc in thc f k i d  of Astronai~t~cs. I t  must be noted that 

I* what WP t ~avc  c_alled "r,eri.,cc, al~ovc arP rcpreqented by their termsnames only both in 
the figurer, and in Ihr t r w l ;  this r l ~ v i c c  is u ~ d  merely for clarity of exposltian. 



ln larmedlate 
Concep t i Schru t m l 

1 I 

Sch8kfm I \(,be Vane flube y------- - --+ Vans 

F l q t ~ r e  I t  1CS Reptesentr t ion o f  - -  - Ftqure 21 UE Representation o f  
VaneeSchau f a l , S C ~ I ~ L J  l e l t f l t~be 8 fliibs=Vans VanesSchaufei, Schaufelzflube 8 ~uba!?Yahe 

In  an altcrnat ~ v e  mctliocl, the Drrcct Eq i i~vn lcn t  Repre~ent'nfsrarl (OER), lhere is no need 
for c , t r c t ~  a n  .iriterrr\rcjiate cotltcpt space .  Each setrsc acresues its equivalents directly, 
as c,howrr in Figure 2. 

lCSR is attractivtr h r c a ~ ~ ~ ~ c  i t  offcrr,, a conccptijal elcgancc absent from DER -- there 
i ~ ,  a ilt j lvcrse of ot~jectr,, e a c h  of w l \~ch  I ~ a s  a cl~ffcretit lir~guistic rcpresentatlon in each 
Ianp;cra~,c. This is a liypothcsir. ahout the nat i~re of languagc which- is known ta be a 
r n i ~ l l c ~ ~ r l ~ r ~ p ,  overs impl~ f~cat~on for ~v r ryc lay  \rcap,p, but its proponents presumably hope 
that it coirld turn oirt to be wrfficie'ntly trire for the more restricted clornains of 
c,prc i ~ l 1 7 e d  termiriolop,y 

T h o  two major w a w  of  comparltie, thrqc two allcrnatives-are ( I )  in terms of the 
cornpr~tcr spacr  Iab,c.n In liolclinp, t l icm atid timc taken in retrieving them, arid (2) in 
tcrms of their adequacy w l ~ ~ n  thr dictronary mtr.~t he rnadrfied The former ind~cates 
that irncler some circc~mstancrs ICSf? can be cheaper irr Terms of space, but the latter 
show*, t h a t  DFR is  rc90tindir1~ly more adequate for the task of representing 
equ~valcncc, and fhus was choc,cn for Target. 

4.1 Space and Time Analysis 

Lach of the lines in Figcrrcq 1 ancl 2,  wl ic t l~ r r  bctwral, an Intermediate Concept and 
a sctise (Flg11t.e 1 )  or bc twcc t~  two wnr-es (Frgt~rc 2), repreqents what is  called in 
con~p~rtc.r parlancr a porrzttr. Pnintrrs nerd <pare in tlic con ip~rkr  arrd -- p c r b p s  

)I more irtjportarllly - -  take procesqlng t~mc whr.n crscd. Thus to gel from vane" in 
Engli~,li to  i t s  Gr?rman rqtrivalrnt (Schattfcl) requlrcs ttie use of t w o  pointers in 
Figirrc 1 (ICSR), but only one in Figtrrc 2 (DFR) This ereater efficiency of DER is  true 
for all pair% of eqirivalrnts. 

t l ~ f f ~ r c * n c c s  hetywcn [If-17 atld ICXR .,o Iar  art .,pace is qoncerned depend upon the 
ittlnl\)r!r of Inn~rla[:r~c it1 the t~ltlltll~~lr,rral (IIc!IoII;!~~. If tIl(?re arc N l a n f i i l a ~ ~ s  attached t o  
an Intrtnrrcliatc Cr~rrt ~ p t ,  tltrbrc w ~ l l  he N port~trts, orir to each fn the worst c a w  for 
DrR, v;ir h of the N will h a v ~  a po~n t r r  l o  a l l  of t lir (N-1) otlicrs, requiring {NI (N-111/2 
poit~tt lr*, Since tlirbrr arc ttircc Ianp,lrng~s in Fietrreq I and 2 (Englkh, F-renrh and 
Grrman), N is  3 and tlcncfi., tt icrc i f *  no arlvantap,c for c~ther  DtR or ICSR The larger N 
t)cc orncr* a i m v r  3, lfir* grcatrr i s  tlic arlvantage for ICSR; for irislance, if N is 5; then in 
f l ic worst car.c DER rcqrrlrer. t w ~ r c  ac. many po~ntcrs as ICSR and I f  N is 7, DER 
reqllit rr .  3 timrs a% many In t t ~ c  worst carac Thts worst carqc occurs when equivalents 
are prc>scnt in  thc dict~onary for every  language, which may not be so in  practice, 
cspccially while a dict~onary is being cornpllcd In the most favorable! case, !J=2 and 



DtR tin., tllc advantage by a factor of 2. Dlclionaries prepared for American use may 
o f t r n  t,c Fnglisli'*X, so that N-? and DER has a space advsdage as well as the time 
advant ,~gc dcmonstr ated above. 

4.2 Modifiability 

I r roc~prct ivr  of these con5itl~raltnnc, a dlrttoriary must remain functional while i t  is 
i r r torI~plvtr .  To be reaiistic, i t  i~ pt ol~ably ur~rommon for a dictionary to be "finished", 
anti all ailtomated r l ic l lot iar i r~ rnl~~.t t ~ c  butlt incrementally, equivalent by equivalent. 
Th r r c  a r r  in~portar~t  t l i f f e r r t ~ c c ~  het wcvn ICSR arid DER, hoth in' processing when 
rqc~ iva l t~ncrs  are eritcred and w l ~ r r l  at1 incomplete dictionary. 

We r~ced only consitl~r as strt1pl~ a carbe a5 t tie rtruclures of Figures 1 and 2. Let US 
supposr that none of t IIC rqilivalcnccs vnnr=Schnr~fel, vonp-nitbe and Schnufel-otrbe 
t,a;e yi.7 been inwr ted  in the tlata-l~af.c and they must be inserted. After entering the 
eqr~ivalrrjc*e vqtw Schalcfel, ICSR will look-like Figure 3 a  and DER like Figure 3b: 

k o n c s p  t 

rP 
Vane 

- "I 
Schau f e l 

Schaufa l 

(Notr that  thiq is a case ~ \ ~ e r e  N - - 3  ~n thp spare analysis above, and so -- at this point 
- -  IC!;F; has two pointers and DFR only one.) 

Now the cquivalcncr vanc-(~i thc i s  to bo inserted. Wifh ICSR, the terminologist has 
no chvirc hut to tfetcrmine whcti~cr acthe 1.3 cqil~valenl to Schaufel I f  they are, then 
Figurr! 1 is ohtainrd. Rut s i ~ p p o s ~  that they are cob !hen Figure 4a would be obtained: 

ntarmodlnte Schaufr l 

V.wvr \ 
flubs -D Vans 

Dgt- b e !  V~ne,-Schau fs I ,  Vane-nuhe, --  F Igure 4br V~nezSchrufe I ,  VanerRtrbs, 
but Schrru f e l #Vatm but SchaufeltVane 

Notc t11rlt for K S R ,  the tct minolof:ict ir, forced to check every cristcng cquit/aicrtt of a 
tc rm w l i r r ~  arlrlina arlothcr, a p r n c c ~ d ~ ~ r ~  wl\or9c. cotnplcxity increaqe5 expancritially with 
t t i r  nirt~tbcr of IXn#tap,~q, Thc tonlpctcrlcc of t t~c  tcrm1nolagis1 must extend to all the 
lanp,~~acr.s in the t lataba~~e Wtth IIi R, on ttir contrary, no more need bc done than 
simply arldtng the new eqll ivalrt~t c as in Figure 4b. O v k  - - i f  t h ~ r e  is a kttt~uj 
~ n l r t t / o l r ~ t ~ r c  b e t w ~ r n  Schnr t f~ t  arrtl alde will the situation shown in Figure 2 be 
obtarrlcd 

A tempting, but incorrect, solut~on to this problem for ICSR is to assunle that 
artb~-Scharlfel, producing Figure 7 whe(her or not i t  is actually appropriate. This is a 



kind of risky and i~ncontrollod i n f r r ~ t ~ c e  wl*ich ICSR mn naturaiiy force upon the user. 
T hcrc rnay be subtle d~ f f c r cn r r r  i t ]  nlrat~ing bct w ~ e n  languages, yet ICSR forces 
tratir1i!ivity of t rr lat ion of crj(~ivr71~n~e betwren al l  langaugec,. There is an 
altcrn;ltlve approach within ICSR, in which th~s  is not the assumption, but this will l ead  
to pre( iqrly the p~o l i fc rn t ion  of r~rnr,rs which ICSR was designed to avoid. 
Fur! t i r r  rnore, t tse simplif i c i i t  lor1 of int crmccliate concepts which are found to be 
recloricJ,rt\t wil l be a cornpl~catccl prorcdtrre. 

111 qtrmmary, the point so f a r  I.$ that thc addition of an equivalence is a drastically 
more conlplcx p r o c e d k ~ r ~  it1 ICSR than In DER, and sccondly that ICSR requires the 
tcrrn~rirtloy,ic,t to- be as m u l t i l i n ~ ~ ~ a l  ah; the tlataba:,e, while DER does not. A further point 
may bc rnarle whir h cor~ccrns L ~ ~ ~ C I C I I C I I ~ ~ .  

*I In fcrct~c ing"  rncarls ~I~IC~IIIC, a nrar eqkrivalent when an actual equivalent is not 
i rn rn r r l i .~ t~ ly  obtaitinlllc 0f courc.p, t is to bc l ~opcd  that  ar) automated dictionary wi l l  
~ ~ c ~ t ~ a l l y  t ~ a v c  an ~ r r t t ~ l r d l c r t c  answcr to a uso - r ~ q u r q t  for an equivalent, in the setfse 
t l ~ a l  t r ~ c l l ~ f ~ t c d  ~ I I  ( la5  p r e v ~ o ~ ~ ~ l y  been entcrcd explicitly. However, 
q i t t r a t i o t~~  will ocr\rr wl l r rc  an inwnc\rfi;ltc anqwcr is not available In that  case, 
forrri of L I L  fcr wzrirtg may hrlp. W ~ t h  ICSI?, that infcrcr~tinp, has already. been done in 
t i  t ~ p  tt10 i r ~ t ~ r r n ~ d ~ a t c  r . ~ t ~ r ~ ~  /ly trwan~. of ~IIC a~s i~ tnp t~on  above, and Hhi~s the 
rtlforrt?al Ion that i t  is an infcrc3t1cr ic, l o ~ ~ t  at r r t r lcval  time. W ~ t l i  DER, the pointers must 
br  fol lowcd ! l i t  ough r x p l ~ c ~ t l y  c7r1cl tlltlcr thr s ~ T ~ ~ P I ) ~  car1 rcport to the user tke extent 
of t l r t \  tc.ntatrvenc*.ci of tllc c l ~ r i v ~ c l  ncar ~q~ l i va l cn t  

I lie cl~c,atl\/at~taf:r, fur tl lr! lntertnr\c!i;~le C o n r ~ p t  Space r?epresentation, then, is that 
I t t ~ c  orlc hand fincl~ng an  cqi~ivalcnt always t akcs two pointers, while Direct 
Fsl li\/alct\t R~pre .~cn ta t~on  n~c.ck. ordy one, and on the other -- more importantly -- 
DFH i' nlare able to r c p r c s r ~ ~ t  nuatlcrs of mcanlrle, acror3s languages and incomplete 
qtates of the dtct~onary FIer>ce Target uses the Dlrect Equivalence Representation for 
term eqi17valcnce. 



1 7- Mny 7t3 CMU TARGET French ~ l t c t l o n a r y  

f r a f s c  a f f l a t e r  t h r e a d  m i l l  (EN) 
1 ron Steel Industries: Machines and Apparatus; 

11 0 11 

f r a  l s e  can iqrre counters Ink ( F N )  
I rot1 Stee  1 Industr les  , Machjnes  end Apparatus;  

no 11 

f ra jse - roars  hob (EN) 
I rot1 S t e e l  Indust r iesr  Machlncs and Apparatus; 

nou fern 

f r a j s o s  m i l  Tins c u t t e r s  (EN)  
t4echanical Enqlnoerln(l M a c t ~ l n o s  for Movlnq a l ~ d  Processinq M a t e r i a l s ;  
t ran Steel 1 ndustr les:  Mac l l lnes  and Apparatus ; 

nou f em 11 111 

f r a f  s- I f x e s  f f x c d  c y s t s  (EN) 
Economics; 

R r f r r c n c e  ---- -- Terms. f r a i s  
no!) p l y  
llsatlr Sctlnplc . . .line not~ve l  l e  a~~rjrnrntat<on des f r a l s  f l x e s  . . . LKre43761 ..- 

f r a  f S  gcncraux ovrrl~ead c l l a r r l ~ s  (EN) 
Tcc l~noloqy and 1 ndustry I n  General ; 
F i n a n c i a l  A f f a i r s  - T a x a t l o n  - Customs; 

r ~ o p  

Usagr_Salnpk . . - IPS frals qcneraux (frals admlnfstratifs, de personnel et de . - -- 
qrst Ion  des p o l  ices t~ asst~rance) .  [SGB6/77] 

f r t t t a g o  f r i t t l n r l  (EN) 
I r o n  Stcel I n d u ~ t r l e s .  P l y  Iron Production; 
tIi111nq Prcpar -a t lon  arid Ref i r ~ l n q  o f  Raw M a t e r i e l s  from Hines; 

noif ma5 

[ I c f  d l 1  l t lo l l :  ------- -- r o a s t  111q process I n  stcelmnklnq [ f r 7 8 ]  

f r o t t e m c n t  f r lct  i o n  (EN) 
I r o n  S t c e l  I n d i ~ s  tr ies : Stress-re1 l e v l n q  Oeformatlon; 
Gcrleral Termlnoloqy ; 

nou mils 


