
Database Systems 
for Lexicographic Work

Abstract
At the Institute of Lexicography of the University of Iceland work 

revolves around very large collections of data in computers. There are 
mainly two types of databases which are kept in computer storage.

The first one is a relatively simple database containing the whole vo­
cabulary of the main collection of the Institute, along with the age, number 
of citation, word class, word type, and oldest citation for each word. For 
maintaining this database there is no need for a very complex or powerful 
database system, but it must be fast since it contains over 600,000 words.

The second datab^tse is much more complex. It contains the lexico­
graphic analysis and is used to construct the dictionary itself. A system 
like this must be more “intelligent” and more flexible than the first one, 
but speed is not as important a feature.

This paper describes some of the properties of the database systems 
we have been working on under MS-DOS and UNIX at the Institute.

1 The Background
T h e  Institu te o f  L ex icograp h y  at the U niversity o f  Iceland was established in 
1947 w ith  the m a jo r  p u rp ose  o f  m aldng a  h istorica l d iction ary  o f  the Icelandic 
language, coverin g  th e  p eriod  1540 to  th e  present. O ver the past fou r decades, 
m a jo r  effort has been  pu t in to  the excerp tion , bu ild ing up a  co llection  o f  som e 
2 .6  m illion  cita tion s. T h e  state  o f  excerp tion  is now  such that it is ‘ com p lete ’ 
fo r  the 16th, 17th and 18th centuries, ‘fa irly  co m p le te ’ for  the 19th century, and 
‘ in com p lete  bu t substan tia l’ fo r  the 20th  century. T h e  co llection  encom passes a 
v oca b u la ry  in  excess o f  600,000 w ords.

W h en  con fron ted  w ith  such a  m assive am ount o f  m aterial, the question  arises 
as to  w hat w ou ld  b e  th e  natural w ay o f  p roceed in g  w ith  the editing. T h e  first 
qu estion  on e  w ou ld  presu m ably  ask is: H ow  has it been  d on e? W ell, the answer 
to  th at qu estion  is p retty  w ell know n. T raditionally , a fter the m aterial has been 
co lle cted , o r  at least a  substantial part o f  it , the ed itor  sits dow n  w ith  the first 
few  hundred  slips from  the first b o x  and  tries n ot to  th ink to o  m uch abou t the
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Figure 1: The procedure o f making o f historical dictionary

2.6 m illion  slips awaiting! A s m aterial gathers, it is brou gh t ou t in installm ents 
over a  p eriod  o f  decades, som etim es even  ex ten d in g  to  a  cen tu ry  o r  tw o. T h is  
p rocedu re , a lm ost universally adhered to  in the m aking o f  h istorica l d iction aries, 
is show n on  figure 1.

W e want to  em phasize here that the h istorica l d iction ary , becau se  o f  its 
enorm ous sco p e  and  sheer size, poses som e prob lem s w hich  can  con ven ien tly  
be  labelled ‘ord er o f  m agnitude e ffects .’ T h e y  are n ot p rim arily  prob lem s o f  
theoretical d ifficu lty  (a lth ough  such prob lem s axe a lso  abu ndan t, as d iscussed  in 
the paper b y  J6n H ilm ar Jdnsson in this vo lu m e), b u t sim ply  prob lem s w hich  are 
related to  the en orm ou s bulk  o f  these book s. T h e  m a jo r  aim  o f  this paper w ill be  
to  discuss som e w ays in w hich  we have attem pted  to  deal w ith  this p rob lem . W e 
w ould a lso  like to  em phasize that we are dealing w ith  a  p ro je c t  w hich  is in som e 
respects unique, since the w hole ed itoria l process w ill b e  com pu terized . T h is  is 
in contrast to  p ro je cts  for com pu terizin g  existing d ictionaries, e .g . the O x ford  
English D iction ary  (R a ym on d  and T om p a  1988) o r  the Svenska A kadem iens 
O rd b ok  (R y d sted t 1988).

In 1983 a  p ilot ed iting  p ro ject a lon g  trad ition a l lines was undertaken. A  
reasonably full d iction ary  text was m ade up, con ta in in g  w ords & om  a  sm all 
subsection  o f  the a lph abet. B y  com p arin g  this sam ple w ith  a  standard  d iction ary
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o f  the Iceland ic language (S igfus B lon d a l 1 920 -1924 ), it em erged that it would 
take close  to  tw o centuries to  finish the ed itin g  using traditional m ethods and 
present levels o f  staffing. A t the tim e this seem ed to  us an u nacceptable  way o f  
p roceed in g . T h ere  were tw o reasons for  this. O n  the on e  hand we felt the tim e 
scale to  be  absolu te ly  u n accep tab le , on  the o th er there are w ell-know n problem s 
w ith  the trad ition a l approach  w hich  we felt w e cou ld  d o  som ething to  solve by 
fo llow in g  another approach  to  the ed iting  task.

2 A  Different Strategy
B ased  on  the experien ce  gained in 1983, a  new  strategy  for the ed iting o f  the 
h istorica l d iction a ry  has gradually  been  taking shape in the w ork carried ou t at 
the Institu te. T h is  strategy  stands in rather sharp contrast to  earlier m ethods 
and approaches. It is ch aracterized  by  heavy  reliance on  com pu tation a l tools. 
In deed , w e th ink  it w ou ld  b e  fair to  say that w ith ou t the existence o f  such tools 
this strategy  w ou ld  n ot b e  feasible.

T h e  con trast betw een  ou r  new  m eth od o logy  and the traditional one can 
b e  cap tu red  w ith  tw o term s borrow ed  from  com p u ter science. T h e  tradition ­
al m e th o d o lo g y  can  b e  characterized  as d e p t h - f i r s t ,  whereas ours com es much 
closer to  b e in g  a  b r e a d t h - f i r s t  strategy.

A  depth -first strategy  m eans that every detail in the ed itoria l process must 
b e  resolved  to  com p letion  as the need arises. T h ere  is n o  chance o f  delayed com ­
m itm en t, n o  m atter how  m uch the lex icographer so  desires! S ince the editorial 
p rocess  turns ou t pages even ly  and constantly , any revisions, w hich  m ay be  called 
fo r  at a  later da te , m ay lead to  the necessity o f  redoing  the analysis, taking the 
m anuscript apart, as it w ere, and p u ttin g  it back  togeth er again.

H ow  m uch m ore  efficient it w ou ld  b e  i f  it were possib le  to  carry  out the 
analysis in depen den tly  o f  m aldng up  the m anuscript. T h is  is a  goa l not readily 
ach ieved , how ever, since the lex icograph ic einalysis needs to  be  linked to  the 
sources, i.e. the cita tion s, in  som e m anner. T raditionally , that link has been 
ach ieved  b y  interspersing the analysis w ith  q u ota tion s from  the co llection  o f  
c ita tion s.

It is precisely  this reliance on  a lph abetica l orderin g , cou p led  w ith the enor­
m ous w ealth  o f  m aterial w hich  has to  b e  a ccou n ted  for, which gives rise to  
the aforem ention ed  ‘order o f  m agn itu de ’ effects. T h e  fo llow in g  poin ts are w orth 
m entioning:

• T h ere  is a  tim e lag o f  decades betw een  the ed itin g  o f  different parts o f  the 
d ict ion a ry  w ith  m any gen era tion s  o f  lexicographers involved.

• T h e  ed itor  htis a  very  lim ited view  o f  the task at hand since he is labouring 
in a  sm all corn er o f  the d ictionary.

T h e  a lph abetica l orderin g  o f  the text forces the e d itor  to  deal w ith  m aterial 
w h ich  is in n o  w ay related.
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T hese problem s are acu te because o f  the size o f  the p ro je ct . W ith  a  single 
volum e dictionary, w hich  taJces perhaps 10 years to  com p lete , it is relatively  easy 
to  bypass these problem s. N ot so  w ith  the h istorica l d ictionary. T h e  research 
carried  ou t at the U niversity o f  W a terloo  on  the com pu terized  O x ford  English 
D iction ary  has brought this ou t (R a y m on d  and T o m p a  1988). It turns ou t, for  
instance, i f  the cross-references o f  the O E D  are exam ined , that references to  
previous letters o f  the a lphabet are m uch m ore  frequent than  th ose  to  subsequent 
letters. M ost cross-references are, how ever, to  w ords startin g  w ith  the sam e letter. 
W h ile  the latter is to  be  expected  (m any  cross-references are p ro b a b ly  to  c lose ly  
related w ord s), the form er result can  on ly  be  exp la ined  b y  the in dividual e d ito r ’s 
lim ited v iew  o f  the w hole p ro ject.

A  breadth-first strategy, o f  the sort now  bein g  develop ed  at the Institu te  o f  
L exicography, proceeds w ith  the ed itoria l w ork  from  th e  top  dow n , b y  m akin g  a  
num ber o f  passes through  the cita tion  co llection , deepenin g  the analysis at each 
stage.

T h ere  are num erous axlvantages to  such an approach :

• Since the ed iting is com pu ter-based  it can  b e  m ade available on  th e  co m ­
puter at an early  stage.

• It is possible to  deal w ith coherent parts o f  the voca b u la ry  at any on e  tim e.

• It open s the w ay fo r  defining significant phases in the w ork  w hich  can  be  
finished in the relatively short tim e span o f  5 -1 0  years.

T h e  first stage in the ed itoria l process, w hich  began  in late 1983, in volved  a  
com plete  pass through  the m ain co llection , m aking up  a  da tabase  o f  the to ta l 
vocabulary.

T h is database is o f  tw ofold  use. In the first p lace it is o f  trem endou s value 
for w ork  in  linguistics, especially  those areas dealing w ith  w ord -form ation  and 
m orph ology . T h e  database has already been  used to  investigate the nature o f  
com p ou n d in g  in Icelandic (K ristin  B jarn addttir 1990). Such research is n ot on ly  
o f  th eoretica l im portan ce , but is a lso relevant in th e  m aking o f  p ractica l language 
too ls  on  the com pu ter, such as the u biqu itou s spelling-checker. Spelling-checkers 
are usually d iction ary -based . D iction ary -based  checkers, how ever, have som e lim ­
itations in m ost G erm anic languages w here the process o f  com p ou n d in g  is qu ite  
active. Som e d iction ary -based  checkers now  offer com p ou n d  w ord  paxsing (an d  
one Icelandic checker is com plete ly  based on  the idea  o f  w ord  parsin g). D u e  to  
the lim ited know ledge abou t com p ou n d in g , how ever, it has generally  n ot been  
possible to  state the constra in ts w hich  co m p ou n d in g  ob e y s , and thus the m ech ­
anism s tend to  overgeneralize w ildly.

Secondly, the database is o f  great value for  further lex icograph ic  w ork  as it, 
at on ce , open s up m ultip le search paths in to  the co llection  and frees the ed itor  
from  the ‘ tyran n y ’ o f  the a lphabet (since a  co llection  o f  w ritten  d iction a ry  slips 
perm its on ly  on e search key !). N ow , how ever, the ed itor  can  access the co llection  
on  the basis o f  gram m atica l category , age o f  cita tion s, o ldest sou rce, etc.
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3 The Vocabulary Database

3.1 The Nature o f the Database

A s alreaxly m en tioned , the first com p u ta tion a l p ro ject involved a  database co v ­
ering the w h ole  v oca b u la ry  o f  the m ain co llection  o f  the Institute. T h is database 
has 8 fields w hich  can  be  briefly  described  as follow s:

T h e  w o r d  i t s e l f .  T h e  ch o ice  o f  w ords was prim arily  based on  the orth ograph ­
ical form .

W o r d  c la s s . T h is , o f  cou rse, has trad ition a lly  been indicated  on  the d ictionary 
slips.

A g e  o f  o ld e s t  c i t a t i o n .  T h e  age is established to  the nearest th ird  o f  a  century 
or  to  a  greater tim e p eriod  i f  it is n ot possib le  to  uniquely position  the 
c ita tion  in  this tim e fram e ( o f  33 years). See a lso  note  below  on  the s o u r c e .

A g e  o f  m o s t  r e c e n t  c i t a t i o n .  T h is  is cod ed  in the sam e m anner as the a g e  
o f  o ld e s t  c i t a t io n .

N u m b e r  o f  c i t a t i o n s .  T h is  is n oted  exa ctly  for  1 to  5 c itation s. A ll w ords hav­
ing m ore  th an  five c ita tion s are m arked as such w ith  n o  flner d istinctions 
bein g  m ade.

W o r d  t y p e .  T h is  is the on ly  ty p e  o f  in form ation  w hich  can n ot b e  read d irectly  
from  the c ita tion  slips. W e felt, how ever, that it w ou ld  b e  advantageous to  
a ttem p t a  rough  classification  o f  th e  voca b u la ry  accord in g  to  w ord -typ e  so 
w ords are m arked as b e in g  co m p ou n d ed , afllxed, or  n on com pou n ded .

S o u r c e .  F inally, the sou rce for  the oldest c ita tion  is noted . T h is  is o ften  follow ed 
b y  a  n ote  deta iling  th e  exa ct age o f  the cita tion , e.g . a  specific year. In 
fa ct, this field  is built up  o f  tw o subfields: abbrev iation  for  the source £ind 
reference o f  page, exact age, etc.

W o r d  in  r e v e r s e .  P art o f  the w ord  is kept reversed in this field. T h is is done 
fo r  th e  in dex in g  o f  w ord  endings.

A ctu a lly , w hile the V oca b u la ry  D atabase  m akes up a  relatively sim ple d ic­
tionary, it to o k  qu ite  a  w hile to  prepare. T h is  was m ainly  due to  the enorm ous 
v oca b u la ry  in the m ain  co llection . W h ile  the to ta l num ber o f  cita tion s is a p ­
p rox im ate ly  2.6 m illion , the to ta l num ber o f  different w ords conta ined  in the 
v oca b u la ry  da tabase  now  stands at 608,205. T h is  show s that the num ber o f  ‘sin­
g le ton s ’ (w ords a ttested  b y  on ly  on e c ita tion ) is relatively  high, as n oted  by  J6n 
H ilm ar Jdnsson (th is vo lu m e).

W ork  on  the da tabase  started  in O c to b e r  1983, we reached the 100,000 m ark 
in M ay  the fo llow in g  year, and  k eyboard in g  finished on  the 7th o f  M arch  1986! 
T h e  k eyboard in g  was d on e on  a  V ic to r  9000 m icrocom p u ter  using a  specially  
m ad e B A S IC  program .
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A fter the keyboard in g  was com p leted , p roo fs  were read , m ostly  in 1987. D ue 
to  the sim ple nature o f  the database, it was possib le  to  perform  num erous in­
tegrity and con sistency  checks w ith  specia lly  w ritten  program s. T h is  con sider­
ab ly  eased the onerous task o f  proofread in g . T h e  database  reached its present 
form  at the end  o f  1988, o r  five years after w ork  on  it was orig ina lly  st^lrted.

T h ou gh  we d id  not keep an exact a ccou n t o f  the w ork  in volved , w e w ou ld  
guess that it p rob a b ly  am ounted  to  a b ou t 1 0 -1 2  m an-years. T h is  gives som e 
in d ication  o f  the m agnitude o f  the task o f  com p ilin g  a  true d iction a ry  o f  the 
m aterial con ta in ed  in the co llection s o f  the Institu te.

3.2 The Computer Databaise

A s a lready  m entioned, the V ocabu lary  D atabase  con ta in s over 600,000 records at 
the present tim e. P u ttin g  the database on line under th e  M S -D O S  op era tin g  sys­
tem  (w hich  has been ou r p la tform  for  m ost o f  this p e r io d ) was never considered  
a  v iab le  op tion , since we felt that this opera tin g  system  w ou ld  have con siderab le  
difficu lty in cop in g  w ith  a  database o f  this size. T h is  was on e  o f  the reason for  a 
decision  m ade late in 1987 to  change to  the U n ix  op era tin g  system .^

O ur m ain com pu ters are tw o IB M  6150 m achines (perh aps b e tter  know n as 
IB M  R T /P C ) ,  running the A IX  op era tin g  system . A t present their to ta l disk 
cap acity  is 840 M b. W e a lso  have tw o IB M  P S /2  m achines running A IX  P S /2  
w ith 230 M b  o f  disk space. T h e  R T s  axe con n ected  b y  E th ern et  and th e  P S /2 s  
will also shortly  b e  linked to  the netw ork. T h e  N etw ork  F ile S ystem  (N F S ) runs 
on  to p  o f  the E th ern et  con n ectin g  the m achines.

T h e  V ocabu lary  D atabase  can  con ven ien tly  b e  d escribed  b y  the relational 
database m odel. It consists o f  on e  m ain  tab le , con ta in in g  the records fo r  ail 
the w ords, along w ith  a  secon dary  tab le  w hich  con ta in s in form ation  a b ou t the 
sources used to  gather the cita tion s for  the m ain  co llection . T hese  tw o tables are 
linked on  the source fields as show n in figure 2.

T h ere  are a  num ber o f  relational database m anagers available for  A IX , am on g  
the b etter know n are O racle and In form ix. D u e m ain ly  to  con siderations o f  cost, 
we d ecided  to  use the In form ix  database system . T h is  is a  fu lly  relational system  
w ith th e  S Q L  query language. U nfortunately , it turned  ou t that In form ix  has 
a  nasty peculiarity^ in that it d oes n ot a llow  fields w ith  a variable n um ber o f  
characters (VARCHAR). N ow  this, obviou sly , m akes life p retty  d ifficu lt for  the 
lexicographer!

For this reason the database grow s to  approx im ately  150 M b  w hen it has 
been indexed under In form ix^ . W h ile  the database  is qu ite vo lu m inou s, it is 
also quite fast. It w ill instantly find any w ord  and  search on  in dexed  keys is a lso 
fast.

 ̂There were, of course, other reasons as well. Unix is well-known for its outstanding collec­
tion of tools, its preeminence in dealing with text files, the easy etccess to e-mail, etc.

^When compared with the description of relational database systems given, for example, 
by Date (1986).

În textform it is about 30 Mb.
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Vocabulary

word

Source

word_class
age_first
agejast

source_abr source_abr
page author

num_of_cit title

word_type •
•
•

Figure 2 : The tables o f  the  Vocabulary D atabase  as they are configured a t  present. The  
link on th e  source fields is shown.

3.3 Seeu'ching the Database

W e w ill n ot particu larly  e la b ora te  on  the existing possibilities for  searching the 
database. It is ev iden t, from  the descrip tion  given so  far, that we now  have the 
p ossib ility  o f  search ing the co lle ction  in w ays not possib le  earlier. T h e  follow ing 
are exam ples o f  queries w hich  have been  put to  the database b y  m em bers o f  staff 
at th e  Institu te , as well as b y  o th er researchers.

1. F in d  all w ords w hich  o ccu r  for  the first tim e in the w orks o f  the 19th 
cen tu ry  p o e t  Jdnas H allgrfm sson.

2. F ind  all adverbs en d in g  in ‘ is ’ .

3 . W h a t is the p rop ortion  o f  verbs in the to ta l v ocabu lary?

4. L ist all nouns for  w hich  there are m ore than five cita tion s in the collection , 
w ith  exam ples a ttested  b o th  in the 16th or  17th centuries and in the 20th 
century.

5. L ist all n on com p ou n d  nouns for  w hich  first exam ples are attested in the 
first th ird  o f  the 19th century.
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Phrases
phrase_no
word
phrase

age_flrst

a g e ja st
source abr
page

num of cit

Future

Vocabulary

word
word class
age_first
ag e jast

source abr
page

num of cit
word_type

Source
source abr
author
title

Figure 3: Relationship o f  tables in the  Vocabulary D atabase i f  a tab le  o f  phrases is a ttac h ed  
to  it.

3.4 Enhancing the Vocabulary Databaise

W e have given som e thought to  the possib ility  o f  enhancing the V oca b u la ry  
D atabase w ith  oth er kinds o f  in form ation . A s described  by  J6n H ilm ar Jdnsson 
in his paper (th is vo lu m e), the m ain thrust o f  the ed itoria l p rocess con cern s the 
description  o f  verbs. E vidently, qu ite a  lo t o f  m aterial w hich  is o f  relevance to  the 
verbs is filed under oth er w ord  classes in the co llection . T h is  holds, fo r  exam ple, 
for phrases and id iom s w hich  are o ften  filed under the noun rather than the 
verb. Som e attem pts were m ade by  those co llectin g  the cita tion s to  file them  
under all the relevant categories, bu t it goes w ith ou t saying that in a  task o f  this 
m agnitude, stretch ing over decades, it is in evitab le  that various inconsistencies 
o f  practice  w ill arise. W h ile  this extension  has n ot been  im plem ented , figure 3 
gives an exam ple o f  how  it cou ld  b e  carried  ou t.

4 Editing, Excerption: Computational 
Approaches

W h ile  m aterial was bein g  gathered  for  the V oca b u la ry  D atabase , w ork  was also 
being carried  on  in  various o th er areas relating to  the d iction ary  p ro je c t  as a 
w hole. Four things in particular stand ou t:

1. T h e  ed itoria l process was begu n  in 1983 and gathered  m om entum  during 
1984 and 1985.
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Figure 4: C om puterized  tasks a t  th e  Ins titu te , as divided between M S -D O S  and Unix a t  
present.

2. T h e  Institu te  started  a  co llection  a f  m ach ine-readable texts. T hese  texts 
can  readily  be  used to  augm ent the collection s. It shou ld  ^dso be  n oted  that 
a lthou gh  m ost o f  the texts  are m odern  texts from  publishers and printers 
w e have a lso  endeavoured  to  acqu ire o lder texts. Som e o f  these have been 
specia lly  k eyboarded  at the Institute.

3. E xcerp tin g  for  the m ain co llection  continues. A ll new  citations are now 
entered d irectly  to  the com pu ter.

4. W e have a d op ted  the T^jX typesettin g  system  for  typesettin g  dictionaries. 
T h is  is further d iscussed  in the paper b y  Jörgen  F in d  (th is volu m e).

F igu re 4  show s in a sch em atic w ay all the m a jo r  activ ities w here com puters 
have been  brou gh t to  bear on  the lex icograp h ic  w ork. T h is  figure show s this 
a ctiv ity  as it is carried  ou t at present under M S -D O S  and U nix. W e are presently
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in the process o f  m oving  all these tasks to  U nix. A  num ber o f  poin ts are w orth  
discussing in som e detail.

T h e  ed itoria l process was carried  ou t using the R evela tion  database  system  
for M S -D O S — w hich later becam e A dvanced  R evela tion  (C osm os  1987). R evelar 
tion  is a  database system , based on  the P ick  O pera tin g  system  w hich  has en joyed  
som e success in the com m ercia l environm ent (R och k in d  1985). T h e  m ain  reason 
for  orig inally  ch oosin g  R evelation  was the absence o f  any (sign ificant) constra in ts 
on  the length  o f  individual fields; using, as it d oes, com p lete ly  variable length  
fields. T h e  m ain  characteristics o f  R evela tion  are sum m arized  in the fo llow ing:

T h e  benefits o f  A dvan ced  R evelation  are:

• It is very fiexible. It is easy to  reorganize datafiles and recon stru ct app li­
cations.

• It has a  user-friendly interface.

• It has variable field lengths. E ach  field can  range from  0 to  65 k ilobytes, 
and predefin ition  o f  length  is unnecessary.

• It is possib le  to  define as m any as 65k fields in each record , sind the num ber 
o f  records in on e  file is on ly  lim ited  b y  disk space.

• It is possib le  to  have m any files op en  concurrently , and these can  be  related.

• It has its ow n  procedu ra l program m ing language (R /B A S I C ) , sim ilar to  
B A S IC , but m ore structured.

• It has a  pow erful query language, sim ilar to  SQ L .

T h e  m a jo r  d isadvantages o f  A dvan ced  R evelation  are:

• It is to o  slow .

• It is on ly  available on  com pu ters running M S -D O S  w hich  is a  prim itive 
opera tin g  system .^

• Since the system  has on ly  been  available on  com p u ters running M S -D O S , 
disk storage is lim ited.

In spite o f  these disadvantages we have fou n d  R evelation  to  b e  a  singularly 
useful p rod u ct for  lex icograph ic  w ork , and it is w ith  som e sadness th at we take 
leave o f  it now  that we have m oved  over to  U nix! T h e  com b in a tion  o f  variable 
length record  fields w ith  a  very  pow erful program m ing language has turned  ou t 
to  b e  ideal.

^As of 1990 it is also available under OS/2.
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4.1 The N itty  G ritty o f the Editing System

W e w ill now  d escribe  the ed itin g  system  as it was im plem ented under Advanced  
R evelation .

A s J6n H ilm ar Jdnsson has alre2idy  described  in his paper, the ed iting o f  
verbs p roceed s  m ain ly  w ith  reference to  the form al, syn tactic 2ind m orphologica l 
beh aviou r. T h e  ed itin g  is based  on  the cita tion s and proceeds in a  num ber o f  
steps. In effect, it is p ossib le  to  v iew  the ed iting  as being, to  a  large extent, a 
con tin u ation  o f  th e  excerp tion  in that the cita tion s are prov ided  w ith gram m at­
ica l m arkers. T h is  is in com p lete  con trast w ith  the m eth od o logy  traditionally  
em p loyed  (K u h n  1982).

Figure 5: K uhn 's sorting board

T rad itionally , th e  ed iting  proceeds w ith  the ed itor  spreading all the slips 
a ttestin g  th e  occu ren ces  o f  a  particu lar w ord  ou t on  a table , attem ptin g  to  
sort th em  m anually  in to  sem antic categories. K u h n  has a  n ice illustration  o f  an 
‘ex ceed in g ly  usefu l’ sorting  b oa rd  (show n in figure 5 ) w hich  has been used to  
assist in the prelim inary sortin g  d on e for  the M iddle English D iction ary.

It goes w ith ou t saying that the strategy  em ployed  at ou r Institute is diar 
m etrica lly  op p o se d  to  K u h n ’s approach  since the ed itin g  process starts ou t by 
au gm en tin g  the c ita tion s w ith  various entries detailing such factors as con ju ga­
tion , su b je ct, o b je c t , m ean ing, etc.
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Text files 
of citations

Figure 6: The structure o f  the  Lexicographic D atabase as im plem ented  under A dvanced  
Revelation.

T h e  m eth od  used in the ed itin g  is a lso reflected  in the structure o f  the 
database program  w hich  is used for  the ed iting. F igu re 6 show s in a  schem atic 
w ay how  the ed iting  takes p lace. A ll cita tion s are k eyboarded  b y  a  secretary in to 
flies which are then im ported  in to the database system . O n e file keeps a  log  o f  
the ed iting process, n otin g  w hich  verbs have been  analysed, the state  o f  anal­
ysis, and oth er such in form ation  o f  a  general nature. F urtherm ore, it contains
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fields w ith  detailed  in form ation  associa ted  w ith  m ost o f  the citations. T his file 
fu n ction s as a  lo g  o f  the ed itin g  process.

T h e  cita tion s for  each  w ord  are kept in separate files which also contain  the 
analysis. J6n H ilm ar Jdnsson, in his paper, describes the fields w hich are entered 
in to  these files and  the ed itoria l process as such. A  special ‘d iction ary ’ contains 
in form ation  a b o u t the stru ctu re o f  the files. E ach  tim e a  w ord  is im ported  into 
th e  database  the d iction a ry  is con su lted  regarding the structure o f  the file which 
is t o  b e  m ade for  the im p orted  w ord .

T w o  screen input form s are used for  the ed itoria l analysis, on e  for  the form al 
analysis, the o th er  for  the sem antic analysis. W h en  the ed itor  starts on  a  partic­
ular phase o f  the analysis, he or  she can  use the query m echanism  to  arrange the 
c ita tion s in any desired order and brow se through  the co llection  w hile entering 
the analysis, thus dealing w ith  sim ilar cita tion s at each poin t. A fter each pass 
th rou gh  the cita tion s, it is possib le  to  rearrange the cita tion s using the fields 
w hich  have been  entered. T h e  com m an d  given is the s e l e c t  com m and . T h e  fo l­
low in g  com m an d  is, for  instance, used to  ord er the verb  ‘k om a ’ (com e) on  the 
fields fo rm , fo llow ed  b y  voice, fo llow ed  b y  con jugation :

s e l e c t  koma b y  fo r m  b y  mynd b y  b e y g in g

T h is  possib ility  o f  orderin g  the cita tion s p rior to  the analysis and at each 
subsequent step , is on e o f  the m ain attraction s o f  a  database system  such as A d­
vanced R evela tion  as it ensures con sisten cy  o f  treatm ent and a lso  speeds up the 
analysis con siderably . A n oth er  advantage o f  R evelation  is the fa ct that the entry 
form s have been defined in such a  w ay that they  carry  over default values from  
the preced in g  cita tion . W h en  the cita tion s are sorted  such carry-over defaults 
a lso  serve to  ease the d a ta  en try  task and  ensure consistency.

F or th e  person  respon sib le  fo r  the m aintainance o f  the system  it is very 
im p ortan t th at changes to  th e  system , especia lly  the en try  form s, can  b e  easily 
ach ieved . A  specia l form s ed itor  (w hich , incidentally , goes by  the nam e ‘pa in ter’ ) 
m akes it very  easy  to  ch ange the layout o f  form s. It is a lso easy to  change the 
stru ctu re o f  the files.

W h en  the analysis o f  each  w ord  is finished the system  will ou tp u t a 
co d e d  m anuscript. T h is  is d on e  by  a  special program  w ritten  in R /B A S I C , R ev ­
e la tion ’s p rocedu ra l language. T h is  program  uses a  query com m an d  to  select the 
cita tion s w hich  are m arked as su itable for  the printed d ictionary.

T o  sum m arize briefly  at this poin t:

• T h e  ed itoria l process augm ents the cita tion s by  attach ing  entries to  the 
cita tion s.

• T h ese  entries m ake up  the sort key w hich  is used to  deliver autom atica lly  
the m a jo r  structural lines o f  each article.

• T h e  d a ta b a se ’s “ report w riter”  has been  changed  so  that instead o f  produ c­
in g  th e  n orm al co lu m n ar reports  it turns ou t m anuscripts for  which 
can  then b e  d irectly  typeset.
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T h e  d iscerning reader is now  p rob a b ly  w on derin g  how  we guarantee the in­
tegrity o f  ou r database, w hen on  the on e  hand we have a  co llection  o f  cita tion s, 
and on  the o th er hand cita tion s con ta in ed  w ith in  the ed itoria l database. I f  errors 
axe fou n d  in the ed itoria l database, w here w ill th ey  b e  corrected , in the c ita tion  
database, in the ed iting database, o r  in b o th  p laces?

O bviously , this is a  weakness o f  ou r approach  as im plem ented  in  the A dvan ced  
R evelation  database system  o f  w hich  w e are fu lly  aware. T h is , in fa ct, brings us 
right up  to  th e  present date  as regards the developm en t o f  ou r  lexicographers 
“ w orkben ch ” . It is obv iou s that the com pu terized  c ita tion  co llection  needs to  be  
integrated w ith  the ed itoria l database.

5 Computational Lexicography under Unix
H ow  shou ld  this database b e  im plem ented  under U n ix? It is qu ite clear that 
a database  system  like In form ix  is n ot at all up  to  this task since it can not 
deal w ith  fields having variable length  records. P resu m ably  the O racle  D B M S  
w ou ld  be  able to  co p e  axid this is a lready used for  at least on e large lex icograph ic  
database, C E L E X  in the N etherlands. H ow ever, O racle  is an expen sive system , 
and, furtherm ore, o th er con siderations have lead us to  con sider a  different ap­
proach.

O ur experience w ith  T^jX, w hich  is a  com p lete ly  op en  system  w ith  all source 
cod e  freely available, has brou ght h om e to  us the im p orta n ce  o f  having program s 
w hich are available in sou rce co d e  form . I f  the program  does n ot behave qu ite as 
desired on e can always change the program  cod e . T h is  lesson has been  rein forced  
w ith ou r experience o f  U nix, w here an abu nd an ce  o f  excellent softw are in sou rce 
cod e  form  is also available. For this reason, we w ill b e  m aking a  serious a ttem pt 
to  create a  system  w here we can  use available sou rce co d e  w hich  is (p referab ly ) 
available in the public dom ain  (e.g . and G N U ) or com m ercia lly . T h e  details 
o f  the actu al im plem entation  are currently  be in g  w orked ou t, so  here we will 
lim it ourselves to  an overall v iew  o f  the too lset, as we have currently  com e  to  
view  it.

Perhaps the m a jo r  concern  for  us is the fo llow in g : S ince the com pu terized  
citation  co llection  is still being added  to , we need som e w ay o f  keeping access to  
the co llection  op en , w hile at the sam e tim e using the cita tion s, o r  at least a  part 
o f  them , for  the ed itoria l w ork. N ow , by  referring to  the descrip tion  given earlier 
o f  the ed iting  process as it was im plem ented  in the R evela tion  database, it can 
be  seen that qu ite a  lot o f  the in form ation  w hich  gets added  to  the cita tion s in 
the editorial process is on ly  dependent on  the c ita tion  itself. A s a  m atter o f  fcict, 
this holds for  25 ou t o f  the 29 features cinalysed. It w ou ld , therefore, seem  natural 
to  detach these features from  the ed itoria l database and store them  a lon g  w ith  
the citations. T h is  w ould  leave the c ita tion  co llection  in tact and still allow  us 
to  progress w ith  the ed itoria l process. In this way, the form al analysis w ou ld  be  
taken care of.

In this m anner the cita tion  co llection , thus augm ented , cou ld  be  input d i­
rectly  to  a  sort routine sim ilar to  that illustrated earlier for  A dvan ced  R evelation .
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Figure 7: O u r present ideas o f  how the  lexicographic database can be im plem ented under 
U nix in the  future

F rom  this p o in t on , we need to  rely on  a  specifica lly  m ade ed itoria l program  or 
a  co llection  o f  program s for  further analysis. Such a  co llection  o f  program  needs 
to  be  ab le  to  handle th e  fo llow ing:

• It m ust keep a  jou rn a l o f  the ed itoria l process.

• A s the c ita tion  co llection  grow s, there m ust be  som e m echanism  for noti­
fy ing  the ed itor  that further cita tion s have been added  to  the collection . 
T h ese  need to  b e  in corp ora ted  in to the ed itoria l database.

• T h e  gen eration  o f  m anuscripts should  be  au tom ated .

W ork  on  the im plem ention  o f  such a  p rocedu re  has ju st been started under
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U nix so it is not possib le  for  us to  e labora te  in deta il as to  how  the program s 
will be  im plem ented, bu t figure 7 show s ou r present ideas.
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