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Abstract
As part of the general strategy of computerizing the lexicographic 

work process at the Institute of Lexicography, we have adopted Donald 
E. Knuths typesetting program as our typesetting engine. The main 
characteristics of the program wiU be briefly described, followed by a dis­
cussion o f its advantages for lexicographic work.

has already been used for the typesetting of a 1300 page etymo­
logical dictionary of Icelandic. A number o f other projects are under way.

Special notice will be paid to the problem of coding as it relates to 
the making of dictionaries. The advantages of a generic, or logical, coding 
over typographic coding will be emphasized. However, doubts will be raised 
about the possibility o f providing a set of tags which are completely neutral 
with respect to typographic considerations.

1 Introduction
In th is paper I w ant to  d iscuss on e  particu lar aspect o f  com pu tation a l lexicogra^ 
phy, nam ely the typesettin g  o f  d iction aries. T h is  is perhaps not an issue w hich is 
centra l to  com p u ta tion a l lex icography, yet it is a  su b ject which deserves study, 
especia lly  now  w hen the arts o f  typesettin g  have been  m ovin g  o n to  the desktop. 
I w ill show  you  the approach  we have a d op ted  at the Institute o f  Lexicography, 
and  rem ark  on  h ow  it fits in to  ou r  overall strategy  for  com pu tation a l lexicograr 
phy.

L et m e beg in , in all m odesty , b y  qu otin g  m yself. In 1986 I was invited to  
g ive  a  ta lk  at the N ord D a ta  C on ference  in S tock h olm . A t that tim e we were just 
em bark ing  on  w idespread  use o f  com pu ters at the Institu te, and I a ttem pted  to  
draw  up  a  sch em atic d iagram  o f  a  ‘L ex icograp h ers ’ w ork ben ch ’ (see figure 1), 
com m en tin g  that a  n um ber o f  features had  n ot been  im plem ented. “ T h is holds es­
p ecia lly  for  the ‘m anuscript w riter ’ . O ur w ork  has n ot yet reached the stage where 
this is in  great dem an d , bu t we envisage the possib ility  o f  using the database to  
turn ou t m anuscripts for  a  typesettin g  program  like (F in d  1986:87).

W ell, this was w ritten  before  we even had a  version  o f  running at the 
Institu te! A s  a  m atter o f  fa ct, th ou gh  we exp ected  that typesetting  w ould be
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Figure 1: T h e  lexicographer's workbench, 1 9 8 6  vintage.

som ething that we w ou ld  deal w ith  m uch later, a  lo t o f  w ork  over the past 
cou p le  o f  years has been d evoted  to  th e  typesettin g  side o f  lexicography.

T here are tw o m a jor  reasons for  this. T h e  first is that th e  ed itor  w ants to  
b e  able to  print proofs  w hich  are as close ly  related to  th e  final form  o f  the 
d iction ary  as possible. T hus a  ‘m anuscript w riter ’ has in fa ct been  im plem ented  
as a  feature o f  the ‘w ork ben ch ’ we are currently  w ork ing  on . T h e  relationship  
o f  this ‘m anuscript w riter ’ to  the w ork  on  the verbal d iction a ry  has a lready  
been tou ch ed  on  in the paper b y  B jörn  P o r  Svavarsson and Jörgen  F in d  in this 
volum e.

T h e  secon d  reason is the fact that we have been  engaged  in p rod u cin g  Ice­
landic d iction aries from  m anuscripts, rather than from  a  database. F orem ost 
am on g these is an Icelandic e tym olog ica l d iction a ry  b y  the late Å sgeir B lön d a l 
M agnusson, form er ed itor  at the Institu te, w hich  w ill appear later th is year.^ 
W e have a lso  em barked  upon  a  series o f  reprints o f  o ld er Iceland ic lex icograph ic  
works. T hese w orks have been cod ed  in the TfeX typesettin g  language.

2 Named Categories and Visual Formatting
In recent years a  revolu tion  has been  taking p lace in the typesettin g  in du stry  
w here num erous ‘desk top  pu blish ing ’ program s have gradually  been  rep lacing  
the traditional too ls  o f  the printer. H ow  far has this revolu tion  affected  the

‘ As a matter of fact, it was published on the 2nd of November 1989 as plemned.
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d iction a ry  publisher and m aker? I want to  argue that such system s are not 
suited  for  the m aking o f  d ictionaries.

T raditionally , d iction aries have been  prod u ced  from  collection s o f  slips which 
have been  used to  ease the task  o f  keeping th e  d iction ary  entries in a lphabetical 
ord er and  to  allow  them  to  expan d  as needed, w ithout unduly affecting entries 
w hich  fo llow  a lphabetica lly . T h e  slips have then often  been  used, w ith m inim al 
m arkup, as the m anuscript fo r  the printer. In the past few  years a ttem pts have, 
how ever, been  m ade to  use database  system s to  ease the arduous task o f  heindling 
th e  co llection s  o f  slips, w ith  som e success (c f. the paper b y  B jörn  I>6r Svavarsson 
and  Jörgen  F in d  in this vo lu m e). I f  we con sider for  a  m om ent the nature o f  
th e  database system , it is ob v iou s  that on e  o f  its m a jor  strengths is the fact 
that it a llow s the user to  assign nam es or  tags to  the individual fields in the 
database. T hu s we can  easily  im agine a  database system  for lex icographic work 
w hich  know s a b o u t ca tegories such as headword, p ronuncia tion , gram m atical 
code, sem a n tic  field , usage n otes , and so  on .

O ne o f  the typ ograp h ica l requirem ents for a  d iction ary  is that som e  o f  these 
categories shou ld  be  reflected  in the typesettin g  itself. T h is  show s for exam ple in 
the use o f  d ifierent fon ts in d ictionaries, typ ica lly  used to  distinguish som e o f  the 
categories. N ote  that on ly  som e o f  the categories w ill be  thus reflected, since a 
typ ica l d iction ary  con ta in s m any m ore  categories than w ou ld  be  distinguished by 
ty p og ra p h ic  m eans. Som e d istin ction s w ill thus be  lost in the printed d iction ary  
w hich  are kept in the database  system s.

Ideally, the lex icographer w ou ld  like to  use the d atabase to  au tom atica lly  
generate ‘s cr ip ts ’ fo r  typesettin g , sim ply  b y  instructing the database  to  print 
relevant ty p og ra p h ic  cod es  a rou nd  som e o f  the fields and n ot others. A n  even 
b etter approach  w ou ld  b e  to  tag  all th e  categories in the typesetting  script 
an d  then instruct the typesettin g  system  as to  w hich  ones should affect the 
typ esettin g  process and w hich  ones sh ou ld  n ot be  reflected  typographically . T his 
la tter approach  is easy en ough  to  a ccom plish  i f  the typesettin g  system  allows 
‘gen eric ’ o r  abstract co d in g  o f  the input.

T h e  d esk top  pu blish ing  system s m entioned  at the beginning o f  this section  
d o  n ot a llow  such abstract co d in g  (indeed  very  few  o f  them  are able to  deal 
w ith  trad ition a l typ esettin g  co d e s ), since they  are alm ost universally based on 
the idea  o f  ‘d irect m a n ipu la tion ’ o r  ‘v isual form attin g ’ . T h e  user m anipulates 
a  poin tin g  dev ice , such as a  m ouse, to  m ark parts o f  the text for, say, a  font 
change. T h e  n otion  o f  abstract co d in g  p lays n o  part at all in the form atting, 
and  thus it is im possib le  in such a  system  to  form  a link betw een the categories 
o f  the database  system  and the typesettin g . H ow ever, this is, o f  course, o f  the 
u tm ost im p orta n ce  fo r  the lex icographer. A  priori, I w ould  have thought that 
th is lim itation  o f  th e  d esk top  publish ing system s w ould  rule them  ou t as being 
su itable for  lex icograp h ic  w ork , and  I was thus rather surprised w hen I cam e 
across the fo llow in g  descrip tion  o f  the approach  taken at the d iction ary  o f  O ld  
English in T oron to .

T h e  typ ogra p h ica l com p lex ity  o f  the d iction ary  entries— w ith a  
num ber o f  specia l characters, several languages, and  m any subsec­
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tions and  cross-references w hich  are d istinguished by  typ e— em ph a­
sizes the im portan ce  o f  in teractive form attin g . B ecause the w orking 
co p y  o f  the en try  on  the screen dep icts  the final appearance  o f  a  page, 
we h ope  to  im prove  co n s is te n cy .. .

. . .  F or exam ple to  put a  keyw ord  in b o ld  in a  c ita tion , an  ed itor  
can activate  the area to  be  form atted  by  ranging over it w ith  the 
m ouse, and  then use the m ouse to  select and  app ly  the p rop erty  
b o ld  from  the C haracter L ook s M enu (H ealy  1985:248).

T h e  system  being described  is a  X e ro x  w orkstation , running publish ing so ft­
ware sim ilar to  program s running on  th e  M acin tosh  com pu ter.

A s m entioned  earlier, this approach  is severely h an d icapped  b y  the fa ct that 
there is n o  easy way in a  v isual form attin g  system  to  form  links to  the categories 
o f  the database system  bein g  used. I w ou ld  therefore like to  argue that the 
requirem ents which need to  be  m ade o f  a  typesettin g  system  for  lex icograp h ic  
w ork  are tw ofold .

• T h e  typ ograp h y  shou ld  be  o f  the highest order.

• T h e  system  m ust b e  ab le  to  w ork  w ith  generic or  log ica l m arkup.

T hese requirem ents are m et by  a  num ber o f  system s. W e have chosen  to  
w ork w ith  I t jX . In the fo llow in g  pages I will describe  the w ay we have used TfeX. 
W h ile  som e o f  you  are u n d ou bted ly  fam iliar w ith  IfeX , I w ill presum e that not 
everyone is, and  ask those know ledgeable  to  bear w ith  m e w hile I g ive  a  short 
tutorial in trodu ction  to  T ^ .

3 What is T^jX? A  Tutorial Introduction
is a  typesettin g  system  ‘ intented for  the creation  o f  beau tifu l b o o k s ’ to  

qu ote  1 ^ ’s author. P rofessor D on ald  E . K n u th  o f  S tan ford  University. T h ose  
w ho have read his T ^ b o o k  w ill a lso know  that the previou s q u ote  continues 
w ith ‘and  especia lly  b o o k s  that contain  a  lo t o f  m ath em atics ’ .

is indeed the prem ier system  fo r  typ esettin g  m athem atics available in 
the w orld  today , so  it is perhaps som ew hat surprising to  find it used fo r  the 
m aking o f  d iction aries, indeed d ictionaries w hich  conta in  n o  m athem atics at all! 
I will a ttem pt to  describe w hy we have fou n d  to  b e  em inently  su itable  for  
the typesettin g  o f  ou r d ictionaries.

3.1 The Beginnings of

It is perhaps rather surprising that we shou ld  be  ab le  to  use 1^)X at all con sid ­
ering that it was created  for  on e  express pu rpose, v iz. to  a llow  D on  K n u th  to  
typeset his ow n  m agisterial treatise on  the A r t o f  P rogram m ing  in w hat he felt 
w ould  be  an accep tab le  m anner. T hese b o o k s  started  ou t be in g  typeset in  lead in 
the tim e-honoured  m anner o f  m any generations o f  printers. W h en  subsequently  
revisions o f  the orig inal volum es w ere bein g  prepeired, the com p u ter  had m ade 
inroads in to  the field o f  typesettin g  and , to  qu ote  K n u th ,
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. . .  w hen  I received  galley  p roo fs  th ey  look ed  aw ful— because printing 
tech n ology  had ch anged  drastica lly  since the first ed ition  had been 
published . T h e  b o o k s  w here now  d on e w ith  p h ototypesettin g  instead 
o f  h ot lead  M o n o ty p e  m achines; and  (a las!) they  were bein g  done 
w ith  the help  o f  com pu ters instead o f  b y  hand (K n u th  1986f:96).

T h is  was in 1977. T h is  lead K n u th  to  tem porarily  aban don  the p ro ject o f  
w riting  the A r t  o f  C om p u ter  Program m ing  w hile he w ou ld  m ake up  his ow n 
system  fo r  th e  typ esettin g , a  task  w hich  he estim ated  w ould  take abou t on e year. 
In  fa ct it to o k  nine years o f  con cen trated  w ork  to  finish and it ’ s com panion  
p rogram  M ETflFONT, w hich  is a  system  for  generations o f  letterform s.

T h e  sou rce co d e  for  the system  has graciou sly  been  put in the public 
d om ain  b y  K n u th . T h e  program s are w ritten  in WEB w hich  is a  special system  
for  ‘literate  p rogram m in g ’ (K n u th  1984b). A  WEB program  is processed by  tw o 
program s. TANGLE m akes a  P asca l program  from  the WEB source w hich  can  then 
b e  com p iled  b y  a  P asca l com piler , w hile WEAVE m akes a  script from  the sam e 
sou rce , con ta in ing  the sou rce  co d e  w ith  com m ents and detailed  indices. R unning 
this scrip t th rou gh  p rodu ces a  typeset version  o f  the program . K nuth  has 
th orou gh ly  d ocu m en ted  the and  METflFONT program s in his five volum e 
w ork  C om pu ters and T ypesetting  (K n u th  1986are).

3.2 The N ature o f TteX

can  b e  d escribed  as a  docu m en t com piler  or  a  typesettin g  language. B oth  
term s require som e clarification .

In the h istory  o f  com p u ter  science, m any com p u ter languages have evolved. 
S om e o f  these have been  general pu rpose  languages like P ascal or  C , others 
have been  specifica lly  cra fted  for  som e particu lar task. is an exam ple o f  a 
specia l p u rp ose  language, and  so  is METflFONT. as a  language has prim itive 
con stru cts  w h ich  relate to  th e  trad ition a l art o f  printing.

T h e  o b je c ts  w h ich  handles are ‘ b o x e s ’ and ‘g lu e ’ , to  use K n u th ’s ter­
m in o log y  (see figure 2 ). T h e  sm allest boxes  w hich  m anipulates are those 
su rrou nding  the ind iv idual letters. Larger boxes  can  b e  built ou t o f  the unde- 
co m p o sa b le  boxes  su rrou nding  the letters. T hu s a  line o f  ty p e  is a lso  considered 
a  b o x  from  'I^jK’s poin t o f  v iew . G lu e is the stu ff w hich  gets put betw een w ords 
an d  oth er  boxes  (th ou gh  n ot betw een  th e  boxes  m aking up in dividual w ords). 
L ead in g , the d istan ce  betw een  con secu tive  lines o f  typ e , is im plem ented in 1 ^  
th rou gh  interline glue. T h is  ‘boxes  and  g lu e ’ m od e l turns ou t to  be  surprisingly 
pow erfu l and  enables 1 ^  to  perform  ex traord in ary  feats o f  typesettin g  for  ex ­
am ple in the typesettin g  o f  m athem atics.

S om e o f  l ^ ’s a lgorith m s are qu ite  well know n. T h is  is especia lly  true for  the 
paragraph  settin g  a lgorith m  (P lass and  K n u th  1982), as well as the hyphenation  
a lgorith m  devised  b y  Frank L ian g  (L ian g  1983).

T h e  a lgorith m  fo r  settin g  paragraphs m inim izes the ‘dem erits ’ associated 
w ith  th e  settin g  o f  a  particu lar paragraph. T h ese  dem erits refiect, am on g other 
th ings, the ‘ badn ess ’ o f  in d iv idua l lines o f  the paragraph  w hich  are calcu lated
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Topline glue Interword glue

KnutlVs hbxEs
affl 2luH mddtel

Interline glue Line-final glue

Figure 2: T^'s boxes-and-glue model

by n oting the extent to  w hich  the in ter-w ord  glue has to  stretch  or  shrink. 
sets the paragraph by  m inim izing these dem erits. T h e  interesting th ing to  note  
is that this m eans that the pciragraph as a  w h ole  is typeset in on e  g o  and a  w ord  
com ing  late in a  paragraph can influence the settin g  o f  lines com in g  earlier in 
the paragraph.

L ian g ’s a lgorithm  for w ord  h yphenation  is pattern -based , bu t departs from  
old er versions by  using b o th  variable length  patterns and  patterns w hich  b o th  
allow  and inh ibit hyphenation  poin ts. I w ill n ot discuss this any further here, 
but sim ply  note  that his m eth od  gives excellent results in a  num ber o f  languages 
besides E nglish . In particular the Icelandic hyphenation  table  does a  very  cred­
itable jo b  o f  hyphenating.

TfeX has num erous prim itives (arou n d  300) for  dealing w ith typesettin g  and 
also a  very pow erfu l m acro program m ing language. It is this latter w hich  gives 

its status as a  program m ing language.
H ere are a  few  exam ples o f  the prim itive op era tion s w hich  op erates w ith. 

N ote that prim itives and IfeiX m acros are expressed w ith  ‘ con tro l sequ en ces ’ . 
T hese usually start w ith  a  special ‘ escape  ch aracter ’ w hich  is typ ica lly  \, the 
backslash.

• \kern . T h is  com m an d  is fo llow ed  by  a  d im ension  sp ecifica tion  (e .g . in 
printers’ po in ts) and m oves the placem ent o f  tw o boxes  relatively  to  each 
other. N ote that boxes com e in horizonta l and  vertical versions and  \ k ern  
can  b e  used to  position  boxes b o th  vertica lly  and horizontally , depend ing  
on  the ‘m o d e ’ is in. U sually kern is used to  bring boxes  closer togeth er
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(e .g ., letter pairs like ‘V ’ and  ‘A ’ w h ich , because o f  kerning, are printed as 
‘V A ’ rather than  ‘V A ’ .

• M o o s e n e s s .  C hanges to  looseness m ean that w ill a ttem pt to  set a 
particu lar paragraph  in m ore  o r  few er lines than the optim al setting calls 
for. B y  settin g  \ l o o s e n e s s = l  an a ttem p t is m ade to  open  the paragraph 
and set it on e  line longer than w ou ld  b e  the case i f  no M o o s e n e s s  is 
specified .

• \ fo n td im e n . T h is  com m a n d  enables on e  to  query the ‘ current fo n t ’ for 
fon t param eters like the x-height, n orm al spacing, etc.

• \ p e n a lty . C on tro ls  the desirability  o f  breaking at a  particular poin t. Penal­
ties can  b e  b o th  p ositive  (m akin g  a  break  less likely) and negative (ind icat­
ing desirable break  p o in ts ). Infinite penalties (h avin g  a  value greater than 
10000) either fo rce  (\ p e n a l t y = - 10000) or  proh ib it (\ p e n a lty = 1 0 0 0 0 ) a 
break  at a  particu lar poin t.

• \ s f  c o d e . T h e  ‘ space  fa ctor  c o d e ’ is used to  con tro l the stretching o f  spaces 
after in d iv idual characters. U sing the \ s f c o d e  m akes it possib le  to , say, 
stretch  spaces after p eriod s  m ore  than after ord inary  characters.

• \ h yp h en ch ar. V ery few  th ings are hard-w ired in to  1 ^ .  Even the h y p h e n #  
ation  character can  b e  changed . B y  settin g  \ h yp h en ch a r\ ten n n = ' \#, 
w ill use the hash-m ark  as the h yphenation  character for  the 10 pt R om an  
font (w itness the first line o f  this paragraph).

3.3  as a Program m ing Language

TtjX  has a  very  pow erfu l m a cro  language w hich  can be  used to  w rite m acros 
at a lm ost any level o f  a bstraction . T h e  execu tion  o f  these m£icros takes place 
th rou gh  a  p rocess o f  m a cro  expan sion , w here the m acros are gradually  reduced 
to  prim itives o f  th e  language. S ince m acros can  ca ll oth er m acros, it is 
p ossib le  to  stru ctu re  the co d e  in a system atic w ay b y  gradually  m oving  from  
prim itive con stru cts  to  m ore  abstract ones.

”IteX observes a  b lock  stru ctu re, like m ost o th er progrsim m ing languages. T h e 
b lo ck  stru ctu re is ach ieved  b y  using the sym bols  for  ‘o p e n ’ and ‘ close  g rou p ’ 
w hich  are usually  the cu rly  braces {  and  } .  U sing grou p in g , it is a  sim ple m atter 
to  stru ctu re  co d e , such that th e  lik e lih ood  o f  nam ing con fiicts are lessened.

T h e  m a cro  language, like m ost o th er m cicro languages, uses registers 
fo r  the diflferent ‘ d a ta  ty p es ’ w hich  are available. T hese registers com e  in five 
varieties:

C ou n t registers are used for  keeping integer values (32 b it ). has prim itive 
op era tion s  fo r  in teger arithm etic only, bu t this is usually not a  prob lem . T h e 
fo llow in g  p iece  o f  co d e  declares a  cou n t register nam ed \ f  ig n o  w hich is 
in itia lized  to  0:

\ n e w co u n t\ fig n o  
\ f ig n o = 0
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T h e  co d e  for  the figure m acro  w ou ld  then take care  o f  p lacin g  the figure and 
assigning a  num ber to  it w hich  w ou ld  b e  in crem ented  fo r  each figure. T h is  last 
operation  is ach ieved by;

\ a d v a n ce \ fig n o  b y  1

D im ension  registers are used for  prin ters’ d im ensions, po in ts , p icas, m illim e­
ters, etc. T h e  follow ing piece o f  co d e  declares a  d im ension  register and  then 
initializes it.

\new dim en\pagew idth
\pagevidth -170m m

N ext com e  the glue registers o r  ‘ sk ip ’ registers. T h ese  con ta in  glue specificar 
tions. T h e  follow ing exam ple illustrates the defin ition  o f  the \ s m a l ls k ip  m acro  
w hich  m akes use o f  the sm a llsk ip a m o u n t glue register:

\ n e v sk ip \ sm a llsk ip a m o u n t 
\ sm a llsk ip a m o u n t= 3 p t p lu s  I p t  m inus I p t  
\ d e f\ s m a lls k ip {\ v s k lp \ s n ia lls k ip a m o u n t }

T h e  \ sm a llsk ip a m o u n t register is set to  3pt plus Ip t  m inus Ip t . T h e  m acro  
\ s m a lls k ip  is defined as a vertical skip (\ v s k ip )  o f  \ sm a llsk ip a m o u n t.

Finally, we com e  to  the b o x  registers w hich  are used for  h old in g  the boxes  
gradually acccum ulated  for  each page. B oxes  have three d im ensions, as m en­
tioned before. T hese can  b e  queried  o r  set, using the prim itives \wd, \ h t, and 
\dp for  the w idth , height, and dep th , respectively.

3.4  Defining M acros

W e have a lready  seen on e exam ple o f  how  m acros are defined. T h is  is d on e w ith  
the \ d e f  prim itive. M acros can  take argum ents, it is even possib le  to  have m acros 
w hich  check  fo r  op tion a l argum ents, a  h igly  useful feature. A  typ ica l m a cro  w ith  
argum ents is th e  fo llow in g  sim ple m a cro  for  settin g  h eadw ords in b o ld  face. (T h e  
percent sign 7. is usually a  com m ent ch aracter in I ^ .  A n yth in g  com in g  after 
the 7. on  a line is ignored  by  1 ^ . )

\ d e f\ h v o rd # l{7 t  m acro f o r  t h e  h eadw ord  
{ \ b f # l \ m a r k { # l } } }

T his sets the headw ord  in b o ld fa ce  (\ b f ) and  defines a  ‘m ark ’ . T h is  m ark  can , for  
instance, be  used to  establish  the range o f  entries on  a  particu lar page o f  a  d ic ­
tionary. T h e  param eters are den oted  b y  #  and  th ey  are num bered consecutively, 
starting w ith  #1.

Like any g o o d  program m ing language, offers the user a  con d ition a l test­
ing m echanism . O ne app lica tion  o f  this is to  print different types o f  p roo fs . For 
instance, it is possib le  to  redefine the \ h v o rd  m a cro  in such a  m anner that 
will w rite the headw ords to  a  specia l file w hen the d iction ary  is bein g  p roo fed . It
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is then a stra ightforw ard  m atter to  check  w hether the list o f  headw ords thus gen­
erated  is in correct a lph abetica l order. T h is  can  be  accom plished  in the follow ing 
m anner:

\newwrite\hwordfile '/. first a file is defined 

\newif\ifproofmode '/. A conditional is declared 
\proofmodetrue Are we printing proofs? Yes we are.
\ifproofmode \messaigef**** Printing proofs * * * * * }  
\inunediate\openout\outf ile=\j obname.hwrd

\def\hword#l{'/, macro for the headword 
{\bf#l\mark{#l}}

\immediate\write\outf ile-f#!}}

\else \message{**** Final rim ***♦*}

\def\hword#l{% macro for the headword 

■(\bf#l\markf#l}}}

\fi

T h e  con d ition a l con stru ction  

\if 

\else 

\fi

thus m akes it easy to  print d ifferent versions o f  the sam e m anuscript accord in g  
to  need.

T h is  has on ly  been  tlie  briefest o f  in trodu ction s to  as a program m ing 
language, b u t it shou ld , I h op e , reveal to  the reader som ething o f  the flavour o f  
the TfeX language.

3.5 in Iceland

T h e  Institu te  has been  responsib le  for  in trodu cin g  TfeX in to  Iceland. I have 
earlier described  the steps undertaken  to  m ake T]eX  w ork  w ith Icelandic (Jörgen 
P in d  1988). In particu lar:

• It w as necessary to  m ake a  set o f  patterns for  to  achieve correct (or  
nearly  correct) h yphen ation . T h e  patterns were generated b y  Frank L ian g ’s 
p rogram  PATGEN, using as input a  210.000 w ord  d iction ary  m ade b y  the 
In stitu te  fo r  IB M  in Iceland  to  use in IB M  spelling checkers.^

am very grateful to Mr. Gunnar M. Hansson, general manager of IBM Iceland, for allowing
us to use this material for this purpose.
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• T h e  C om pu ter M odern  F onts had  to  b e  a d apted  to  Ice land ic b y  add in g  a 
few  characters (e .g ., ‘9 ’ (e th ) eind ‘1>’ (th o rn )) .

• C hanges had to  b e  m ade to  the standard  m acro  co llection s  to  a llow  fo r  
new  fon ts and som e differences in character definitions.

W ith  these changes, has been  fou n d  to  w ork  adm irab ly  for  Ice land ic and 
has a lready  been used to  typeset a  num ber o f  b ook s . I guess Iceland  m ust be  
unique in having brought ou t a  num ber o f  T ^ e d  b o o k s  and  yet n o  m athem atics 
b o o k  has been  typeset w ith  the Iceland ic version  o f  as yet!

4 Typography and Dictionaries

4.1 Some General Observations

T h e  typesetting  o f  d ictionaries usually presents few  prob lem s. D ictionaries are 
usually set in tw o o r  three colu m n s w hich  are rather narrow . T h is  can  o ften  lead 
to  difiSculties w ith  line-breaking, since the narrow  co lu m n s leave relatively  little  
latitude for the paragraph-breaking algorith m . F or th is reason, it is advantageous 
to  ch oose a  font w ith  a  narrow  set w idth , and , secondly , it is necessary to  allow  
the typesetting  program  m ore  fiex ib ility  in stretch ing  and  com pressing  interw ord 
spaces than is norm al in b o o k s  w hich  are set to  the fu ll w idth  o f  the page. In 

this flexibility  is con tro lled  w ith  the prim itive \ t o le r a n c e .
W h en  the colum ns are set in register, as is usually the case, w id ow  lines are 

bou n d  to  occu r  because the leading (interline glue in  Ife X ) is n ot a llow ed to  waxy. 
T hese can  b e  g ot rid o f  by  stretch ing o r  shrinking the paragraph  (o r  paragraphs 
on  the previous page o r  pages). In this is con tro lled  b y  the \ lo o s e n e s s  
prim itive. I f  on e is prepared to  a ccep t fu ll w idow  lines (as we occa sion a lly  d id  
in the etym olog ica l d iction a ry ), it is possib le  to  ach ieve this in b y  settin g  
the glue register \ p a r f i l l s k i p  equal to  0 p t, thus draw ing  the last line o f  a  
paragraph ou t to  the full w idth  o f  the colu m n .

I f  the colu m n s are n ot set in register (as is, for  exam ple , the case in the 
O xford  E nglish D iction ary  w here the q u ota tion s are set in sm aller typ e , thus 
forcing  variable lead ing ), it is m uch easier to  con tro l for  w idow  lines since the 
space betw een paragraphs can easily be  varied (th is is d on e  in  1 ^  w ith  the 
\ p a r s k ip  prim itive).

It is cu stu m ary  in d ictionaries to  print w ords at the to p  o f  the page, show ing 
the range o f  the entries on  that page. T h is  p rocess can  very  easily  b e  au tom at­
ed in I ^ ,  using the \mark. B y  \ m ark ing  all headw ord  entries and  defin ing 
suitable m acros for  the ou tp u ttin g  o f  th e  headlines, this process b ecom es co m ­
pletely au tom atic. N ote  that th ou gh  I m ention  here the necessity o f  \ m ark ing  
the headw ords, it is in fa ct n ot  necessary to  m ark them  individually. B y  a  su it­
able definiton  o f  the \hw ord m a cro  this can  be  progr£im m ed (see the previous 
definitions o f  the \hw ord m acros).
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5 Work Finished and in Progress

T h e  m a jo r  perform an ce  test o f  for  lex icograph ic w ork was the typesetting 
o f  the e tym olog ica l d iction a ry  by  Å sgeir B lön da l M agnusson. T h is  b o o k  runs to  
1231 tw o-co lu m n  pages w ith  fo rty  pages o f  in trod u ctory  m aterial. to o k  care 
o f  th e  typesettin g  o f  all the pages excep t for  tw o pages w hich  con ta in  illustrations 
dem on stratin g  the use o f  the d ictionary. T hese  tw o pages w ere designed w ith  a  
draw ing program .

O riginally , it was never intended that the e tym olog ica l d iction ary  w ould be 
typeset w ith  1 ^ .  W h en  k eyboard in g  o f  the m anuscript began  in 1985, we did 
n ot have IfeX , and the co d in g  o f  the m anuscript was such that it w ould  be  easy 
to  transfer it to  a  printer for  typesettin g  w ith  traditional prin ters’ typesetting 
cod es . H ow ever, in January 1989, w hen we were ready to  turn the m anuscript 
over to  the printer, it turned ou t that th ey  d id  not have all the characters needed 
for  the typesettin g , and  w ou ld  a lso  have diflSculties w ith all the diverse floating 
aurcents w hich  the b o o k  conta ins. A t that poin t I decided  to  m ake som e trial runs 
w ith  using P ostS crip t fon ts (A d o b e  T im es R om a n ). It turned ou t that no 
p rob lem s w here en coun tered  w hich  cou ld  not rather easily  b e  solved . Even the 
fa ct that P ostS crip t has a  fa irly  lim ited character repertoire  cou ld  b e  rem edied 
b y  draw ing the m issing characters w ith  F ontographer, a  fon t generating program  
running on  th e  M acin tosh  (A ltsys  C orpora tion  1989).

F igu re 3 show s a  sam ple page from  the d iction 2iry.
O u r m a jor  p ro je c t  in the future w ill, o f  cou rse, b e  the d iction ary  o f  verbs 

ou tlin ed  in the paper b y  J6n H ilm ar Jönsson  in this volum e. T h e  ed iting will 
take p lace  in a  database  system , and  the ou tp u t o f  that system , a  script, 
w ill b e  gen erica lly  cod ed .

A dd ition a lly , we have ju st em barked on  a  p ro je ct  to  reprint som e older Ice­
lan d ic  lex icogra p h ic  w orks. W ork  is now  in progress on  fou r older d ictionaries. 
T hese  axe all co d e d  in the language, and the intention  is to  bring these 
o u t in  new  ed ition s. T hese  are dealt w ith  as textual o b je c ts , though  the generic 
co d in g  w ou ld , o f  cou rse, con siderab ly  ease the task o f  pu tting  them  online, if  
th at sh ou ld  b e  decid ed  at a  later stage (cf. A lshaw i et al. 1989).

6 Issues of Coding

In recent years, m ore  and m ore  a ttem pts have been m ade t o  use d atabase system s 
for  th e  creation  o f  d ictionaries. W h en  a  da tabase  is used for a  d ictionary, it 
b ecom es p ossib le  to  n am e  the fields w hich  are be in g  entered. T h e  database 
p rogram m er has qu ite  a  lo t o f  freedom  in the ch o ice  o f  these nam es and therefore 
in th e  ch o ice  o f  ca tegories w hich  are dealt w ith  in the dictionary. I shall assum e 
here that the final a im  o f  the p ro je c t  is t o  p rod u ce  a  printed d ictionary, though, 
o f  cou rse , i f  it is m ade up  using a  database  system  it becom es possib le  to  ‘publish ’ 
it in com pu terized  form , say, on  a  C D -R O M  disk.
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ädess afdankaOur

hreyfingu f leSJu e6a for, sbr. löna af lön. Sjå so. 
ölila.

édess. Oédeis h. (18. öld) 'öhreinindi; öhapp; 
ådrepa'; af fs. ö og dess af so. dessa (< *del(l)sa
< *danlisön), sbr. aS dessa niOur ö e-m ‘{>agga niflur 
I e-m' og dessas! 'saurgast, versna’. Eiginl. ‘t>afi sem 
dettur å e-n eSa skellur å e-m’. Sjå dess.

aOili k. 'hlutafieigandi'; aSild kv. 'hlutdeild', sbr. 
sakaralUld, réttaraÖUd o.s.frv. Orö jressi lutu i önd- 
verfiu aö skyldu og rétti æitingja (efia tengdamanna) 
i målaferlum, sk. adal (1) og aOall.

AOill k. fnorr. karlmannsnafn, sbr. aSall og aDili. 
AOils k. karlmannsnafn; sbr. sæ. Adils, sæ. runar. 

Apisl < *AÖglsl, fe. Eadgils. Forliöurinn a8- i skylt 
viO aöal- (2) og öDal, sbr. fsæ. pn. Adr, um viSliBinn 
sjå gisl (1).

adfu, adjö uh. (18. öld) ‘kveBjuorÖ’. To. ur d. adjø
< fr. adieu < a Dieu, eiginl. ‘guB veri meB |jér’. 

admfréll. aBmiréll k. (nfsl.) 'sjöliBsforingi'. To.
ur d. admiral < ffr. a(d)miral (s.m.) < arab. amir 
‘höfBingi’. Sjå emir.

Adélf k. karlmannsnafn; lökunafn, Kkl. ættaB ur 
)>., sbr. nhj). Adolf, Ih|). Alhaiwolf, Alhulf, gotn. Aih- 
aulfs; llkl. < *aj>a-wulfaz. Sjå aöall og ulfur.

adressa kv. (19. öld) 'heimilisfang'; adressera s. 
‘skrifa heimilisfang, ...’. To. ur d. adresse, adressere 
ættuB ur fr. adresser, sbr. lat. ad 'til' og directum 
(l.h.) 'beint'.

aBsjåll 1. ‘nfskur, naumur (litlåtum’ < *al-séall-, 
e.t.v. leitt af gamalli forskeyttri so., sbr. gotn. aisaih- 
wan ‘gaumgæfa’ og fsl. sjö ad sér,

-aBur, t-aSr k. viBsk. no. eins og munadur, unad- 
ur. Skiptist å viB -udur (s.t>.) og er komiB af germ. 
*-ö-pu-. betta viBsk. er runniö af verknaBarviBsk. 
*-/)i(- < ie. *-tu- sem skeytt var viB stofn ö-sagna. 
Vfxl -ad- og -ud- eru upphaflega håB sérhljöBi eftir- 
farandi endingar, t.d. nf. et. *-apuR > -udr, en ef. et. 
*-apoR > -adar, og gegndu jressar tvær myndir viBsk. 
(upphah sama hlutverki, en sfBar hefur -ad- veriB aB 
mestu sérhæft (verknaBarmerkingu, en -ud- aB mestu 
(gerandmerkingu. Sjå -udur, -nadur og -nudur.

aBvenla kv. ‘jélafasta’. To., komiB ur lat. adrenius 
'koma', o: koma eBa fæBing Krists f heiminn.

aBventislar k.ft. krislinn truflokkur; nafngiftin 
l ûr aB tru jreirra å endurkomu Krists.

aBvifandi Ih.nt.: koma a. ‘koma aB eins og af til- 
viljun’. Sjå *\jfa (2).

1 af fs. (ao.) ‘frå, burt'; sbr. fær., nno. og sæ. av, 
d. af, gotn. (rf, fe. af, of, fhji. ab(a), lat. ah (< *ap), 
gr. åpolapö', sk. afar, afr (2). aflur, al (4), efja, eflir, 
efsa, öfund, öfugur og e.t.v. afiann. Sjå af- (2).

2 af- forskeyti; sbr. fær., nno. og sæ. av, d. af-, 
gotn. af-, fe. of-, fh|). ab-, aha-, abo-, lat. ab-, gr. 
apo-, fi. apa-. Sjå fs. af. Ymist gamalt forskeyti eins

og t.d. ( afhragd, aflåt, afråd, afrek o.s.frv. eBa sfB­
ar forskeytt fs. eBa ao., sbr. t.d. afdrdnur, afhyda. 
qfrakja o.fl. ForskeytiB heldur oft eiginlegri (slaBar- 
legri) merkingu sinni, sbr. t.d. afhjarga, affjalla, af­
hus, afhvarf, en stundum verBur tåkngildi (>ess niBr- 
andi eBa herBandi, t.d. afgelja, afgera, afdi ‘ofål’. 
afgamall, afkostir, afstopi ‘ofstopi’, eBa meira eBa 
minna öeiginlegt, t.d. i afråd, afrek.
ifa kv., merking ekki fullljös, en Ifkl. ‘fjandskap- 

ur, mein', sbr. ffsl. ipll ok (5/u / farik åsa Sonum 
(Lokas.). Sumir telja aB åfa sé f ætt viB lo. afur 
og åfa kv., en stofnsérhIjöBiB, germ. *é, er annars 
ö|>ekkl f jreirri orBsift. ABrir ætla aB åfa (f Lokas.) 
sé eiginl. s.o. og åfå og |iå < *åfo < *åfå. Enn aBrir 
lengja orBiB viB vo/a kv.; Iftt sennilegt; d/aerstakorB 
og rithåttur ekki öruggur, e.t.v. stendur åfu fyrir öfu 
og orBiB jiå s.o. og åfa og lengt lo. afur. Allt övfst.

åfå kv. (18. öld) ‘åhrif, t.d. af vfnanda', sk. 
åfengur 1. ‘sem hn'fur å’; åfengi h. 'vfnandi' og 
åfang h. E.t.v. < *anfa(n)hö dregiS af forskeyttri so. 
*anfa(n)han, sbr. fhj). anafåhan 'byrja' (eiginl. ‘grfpa 
å’), eBa myndaB af so. få (1) eBa öllu heldur samb. 
fåå.

åfang h. t ‘åtak, hnjask, ofbeldi’; e.t.v. leitt af 
forskeyttri so. *anfa(n)han ‘grfpa f, byrja', sbr. fh[). 
anafang ‘ålak, hrifs, byrjun'; sk. åfå og åfengur. Sjå
få(l).

åfangi, tåfangr k. Sjå åirangr.
afar ao. ‘mjög‘, einnig forskeyti afar-, sbr. afar- 

kostir; liklega sama orB og gotn. afar ‘å eflir. sfBar', 
(h|). arar, ahur 'aflur', sbr. nfsl. afur- (< *afr-) sem 
notaB er sem forskeyti f Ifkri merk. og afar- (afuryrdi, 
afurnagandi) og af- (2) sem stundum er haft i herB­
andi merkingu, t.d. afkostir s.s. afarkostir, afgamall 
‘mjög gamall'; afar s;̂nisi vera einsk. miSstig af fs. 
eBa ao. af, sbr. h. åpara- ‘aftari, sfBari'. ABrir telja 
aB afar sé sk. gotn. ahrs ‘sterkur’. Sjå afr (2).

af-baka s. (16. öld) ‘aflaga, skekkja'; sbr. nno. 
avbakleg ‘öfugsnuinn, 0hægur, erfiBur, afskekktur', 
avhekl ‘jjver, öfugur’, sæ. måli. dhdklig ‘luralegur, 
ölögulegur', fær. avhekladur ‘illa iroBinn, aflagaB- 
ur (um skö)'. Myndun orBsins er öljös, t>6tt |>aB 
sé synilega tengi no. hak. F.J. (1914) ætlar aB |)aB 
merki f öndverBu ‘ab bakfletla trjåviB, höggva åvala 
af trjåm' og slyBsI |iar m.a. viB umsögn B.H., en 
)>aB samræmisl Iftt merkingu og formi nno. og sæ. 
orBmyndanna. Sjå hak og bekilk, ath. hakill. -baldi 
k. (nfsl.) ‘ofsafenginn maBur’, sk. baldinn I. og of­
beldi h. -bragB h. ‘e-B fråbært’; sbr. nno. avbragd 
og fær. avbragd- f avhragdsstyrki ‘mikiB afl‘. Leitt 
af so. *ab-bregdan eBa bregda af, sbr. afbrugdinn 
‘fråbrugBinn, öllkur’ og afhrudig(u)r. -bråBig(u)r I., 
af-brySi (faf-brygBi) kv. Sjå dhrudig(u)r. -danka s. 
(nfsl.) ‘svipla metorBum eBa stöBu’; -dankaBur I.

Figure 3: A sample page from the etymological dictionary
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T h e  trad ition a l w ay o f  m akin g  a  d iction ary  has been to  proceed  in a som e­
w hat d ifferent m anner, w riting  the d iction ary  entries on  slips o f  paper.^

W h ile  the com parison  betw een slips o f  paper, a  file cabinet, and a database 
system  is o ften  m ade, th is com p arison  is som ew hat m isleading since categories on 
the w ritten  sheets or  slips are usually n ot nam ed. In the case o f  d ictionaries this 
is m ost clearly  the case. A n  exam ple  w ill show  this. Figure 4 show s a slip from  
the co lle ction  w hich  was used in the m aking o f  the first standard d iction ary  o f

Ictur (-urif pi. ds.) (le:døQ, le:tøe] n. 1. a. SbrifI, Typer: g o tn e s b t ,  
la tn e s k t  /.; fæ ra  e - d  i  letur^  optegne n*t, fere i Pennen; s e t t  /., en Slags 
Halvfraktur, nsrmende sig til Schwabacherlypen. ^  *b* le tu rs  la n d , Papir 
(DdluHj. 255); le tra  ro lta  (egl. Typefaar) (DdluHj. 217) =  p r en ts m id fa , —
2. Indskrift: /. <t s te in i . -band [«r-bani] n. Forkortelse, Abbreviatur.
•breyting l-brei:dii]k, >brei:l-] f. Udhævelse. -gerB, -gjorB I*QerB,
•QdrB| f. I* Dogslavskrift, Typernes Karakter: le tu rg erd in  e r  a lt  6 n n -  
u r , Typerne er af en helt anden Karakter. — 2, Skrivning: h v o r u g u r  
k e ir r a  h a f9 i  n u m id  su o  mikt'B i  le tu rg jo rB , aS  ^ e ir  m æ itu  rita n S fn  sin  
(]ThMk. 362). — 3. a. (s a m n in g  r i t s )  Optegnelse, Affattelse af et Skrift.

Figure 4: A sample entry from the dictionary by S ig fu s  B lo n d a l and one of the dictionary 

slips on which it is based

m odern  Ice lan d ic, Sigfus B lon d a l’s Iceland ic-D an ish  d iction ary  (B lon d a l 1923). 
It is qu ite  o b v iou s  that n o  categories as such are m arked on  the slip. T h ey  can, 
how ever, b e  in ferred  from  the slip  by  the use o f  m arkings w hich indicate different 
fon ts. T h e  slip im p lic itly  m arks categories by the use o f  underlin ing and other 
ty p og ra p h ica l m arks.

^Actually, using dictionary slips was quite a breakthrough in the making of dictionaries. 
This can be seen if one has a look at the 18th century monumental Icelandic dictionary by 
J6n 6lafsson from Grunnavfk (which W2is never finished). This was written out as a single 
manuscript, at first having reasonable space between the entries, but gradually deteriorating 
into complete chaos as entries were added to the manuscript.
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T his approach  is qu ite natural, considering  that d iction a ry  ed itors, such as 
Sigfiis B lön da l, were w orking w ith  the sole a im  o f  p rod u cin g  a  printed d iction ary . 
T h ey  thought o f  their w ork  as that o f  p rod u cin g  a  text, and their app roach  was 
quite plainly  a  ‘ typ ograp h ica l’ on e  w here the on ly  th ings th ey  needed  to  keep 
distinct in the m anuscripts were changes w hich  w ou ld  show  up  on  the printed 
page, like font changes.

T h is approach  has n o  d ou bt been a lm ost universally  fo llow ed , at least un­
til qu ite recently. Som e published d iction aries have been  m ade available to  re­
searchers. T h ese  are generally typograph ica lly  co d e d  and  bringing  them  on line 
has o ften  proved  to  be  a  form idab le  task (A lsh aw i et al. 1989).

T h is d iscrepan cy  betw een the database representation  o f  a  d iction ary  and 
the prin ted , typograph ica l, representation  is qu ite  u n fortu n ate and various steps 
have been  taken to  close  the gap . T h is  is currently  not t o o  d ifficult a  task and I 
want to  discuss here briefly how  on e  cou ld  achieve this aim  w ith  T ^ .

A  program m ing language such as m akes it possib le  to  co d e  the meinu- 
script at any level o f  abstraction  w hich  on e finds m ost convenient. T h e  prim itives 
w hich  deals w ith  are for the m ost part typograph ica l ones, as a lready  dis­
cussed. H ow ever, it is by  n o  m eans necessary to  use these prim itives directly. 
Let m e illustrate this b y  taking the en try  from  the Iceland ic-D an ish  d iction a ry  
show n in figure 4 as an exam ple. T h is  can  be  typ ogra p h ica lly  co d e d  as fo llow s 
in (the ph onetic tran scrip tion  has been  left o u t):

\bold{letur (-urs,} pi. ds.) [...] n. 1. a. Skrift, Typer: 
\ital{gotneskt, latneskt 1.; færa e-d i letur}, optegne n-t, 

f^re i Pennen; \ital-fsett 1.}, en slags Halvfraktur,
nærmende sig til Schwabachertypen. --- \bold{*b.}

\ital-fleturs land}, Papir (BöluHJ . 255);

\ital{letra rolla} (egl. Typefaar) (BöluHj. 217)

= \ital-(prentsmidja}.

T h is exam ple should  b e  m ostly  self-explanatory. T h e  in stru ction s \ b o ld  and 
\ i t a l  change respectively  to  the b o ld  and ita lic fonts. T h is  representation  is 
fairly c lose  to  the on e  given on  the slips them selves, as dep icted  in figure 4. N ote 
incidentally  the som ew hat strange use o f  fon ts in the first line w here parentheses 
d o  not ba lan ce correctly  w ith respects to  fonts. T h is  use is p rob a b ly  qu ite natu­
ral for  the printer (w h o  has, a fter all, been  taught that a  delim iter character, for 
exam ple, should  be lon g  to  the sam e font as the p reced in g  te x t) . T o  som eon e a c­
custom ed to  the n otion s o f  ‘ b lock in g ’ and ‘en viron m en ts ’ from  com p u ter  science 
this m anner o f  fon t change does seem  illogical.

I f  we care to  analyze the exam ple from  a  fu n ction a l perspective , we can  easily 
see that it conta ins a  num ber o f  different categories. T h ere  is the h eadw ord , 
which is printed in b o ld  type, and  so  is the gram m atica l ending sign ify ing the 
genitive. H ere we have an exam ple, ever so  com m on  in d ictionaries, o f  on e  font 
being used for d isparate categories. A dd ition a lly , there are exam ples o f  use and 
phrases show n in ita lic type , o f  section in g  (using num bers and letters o f  the 
a lp h abet), and o f  source references ( ‘B ö lu H j.’ bein g  the Iceland ic 19th century 
p oet H jälm ar Jönsson ).
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A  different w ay o f  co d in g  w ou ld  b e  to  co d e  the categories d irectly  w ithout 
any reference w h atsoever to  their typ ograp h ica l im plem entation . T h is approach, 
w h ich  has qu ite  a  sh ort h istory, has been  variously nam ed ‘ log ica l’ o r  ‘generic ’ 
co d in g , an d  can  thus b e  distinguished from  the visual co d in g  show n above. 
G en eric co d in g  has recently  received  increased  a ttention  through  the standard­
iza tion  o f  th e  S G M L  (S tan dard  G eneralized M arkup L anguage) (IS O  1986, B ar­
ron  1989, B ryan  1989). S im ilar con cep ts  have been expressed in oth er languages 
and  form atters, th ou gh  S G M L  carries it to  its log ica l con clu sion : S G M L  is sim ply 
a  m anner o f  co d in g  a  m anuscript, and  has really  n oth in g  d o  d o  w ith typesetting, 
o r  d a tabase  m an ipu lation . It d oes, how ever, e m b o d y  a  m anner o f  representing 
th e  stru ctu res w hich  are to  b e  fou n d  in a  particu lar docu m en t.

In particu lar, as regards I ^ ,  Leslie L a m p o rt ’s m acro  package is very 
m uch  geared  tow ards log ica l co d in g  (L a m p ort 1986; see also L am port 1988).

is a  m a cro  package used fo r  general docu m en t processing. It uses the con ­
cep t o f  separate ‘style files ’ t o  cap tu re  the different form attin g  needs o f  reports, 
articles, b o o k s , e tc . F urtherm ore, it defines categories such as ‘ titles ’ , ‘ sections’ , 
‘ ch apters ’ , ‘fo o tn o te s ’ , and so  forth  to  express the different log ica l categories o f  
d ocu m en ts.

T h e  m a cro  language is such that on e  can  easily im plem ent m acros to  any 
degree a f  abstraction  required. U sing such an approach , it w ou ld  be  easy enough 
to  c o d e  the a b ov e  exam ple  from  Sigfus B lon d a l’s d iction ary  in the follow ing 
m anner (I  have form atted  it here for  easier readability ):

\ h w o r d { l e t u r }  ( \ d e c l { - u r s } ,  \ i i { p l .  d s . } )  \ p h o n {[ . . . ] }
\ p o s { n . }
\ s e n s e { l . }

\ s u b s e n s e {a . }  \ t r a n s { S k r i f t , T y p e r } :\ V  
\ e x a n ip l- {\ ic - {g o tn e s k t , l a t n e s k t  1 . ;  f a r a  e - d  l e t u r } ,  
\ d a {o p te g n e  n - t ,  f ^ r e  i  P e n n e n } } ;
\ e x a m p H \ ic - [s e t t  1 . } ,
\ d a {e n  s l a g s  H a lv fr a k t u r ,  nærmende s i g  t i l

S c h v a b a c h e r t y p e n } } . ------
\ s u b s e n s e {* b . }

\ e z a m p l{\ ic - [ le t u r s  l a n d } , \ d a {P a p ir }  \ s o u r c e {B 6 1 u H j. 2 5 5 } ;  
\ e ia m p l -C \ ic f le t r a  r o l l a }  \ d a { ( e g l .  T y p e f a a r ) }

\ s o u r c e {B 6 1 u H j. 2 1 7 ) }
= \ x r f - ( p r e n t s m id ja } .

\ s e n s e { 2 . }

T h is , I hasten to  a dd , is ju st a  dem on stration  o f  the m anner b y  w hich  it 
w ou ld  b e  p ossib le  to  p roceed . In particu lar, in n o  w ay is this cod in g  based upon  
a  s tu d y  o f  the entries in this d iction ary , a  stu d y  w hich  it w ou ld  b e  necessary to  
undertake i f  it w ere desired to  co d e  the d iction ary  in this m anner.

T h e  categories  m entioned  a b ov e  shou ld  b e  easy en ough  to  understand since 
th ey  have been  given  nam es w hich  are fa irly  self-exp lan atory  (th e  categories \ i c  
an d  \da stan d  respective ly  fo r  ‘ Ice lan d ic ’ and ‘D an ish ’ ) and  it w ill thus not be
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necessary to  g ive detailed  exp lan ations for  each o f  them . It is, o f  cou rse, im m e­
diately apparent that the m anuscript gets con siderab ly  m ore  com p lica ted  w hen 
such a system  o f  cod in g  is em ployed . A fter  all, a  lo t o f  ca tegories are delim ited  
which will n ot find any particu lar realization  in the printed tex t. B y  w ork ing  
from  such a  m anuscript it is m uch easier to  set up  a  o n e -to -on e  relationship  w ith  
a  database representation  w hich  o f  cou rse is con siderab ly  m ore  difficu lt w hen 
dealing on ly  w ith  a  v isually  cod ed  m anuscript.

T h e  astute reader will p rob a b ly  o b je c t  to  the ch o ice  o f  term s for  th e  entries 
labelled \ s e n s e  and \ su b se n se  in the a b ov e  ex tra ct, since these on ly  refer to  
num bers and  letters and can not strictly  b e  said  to  den ote  the sense. T h is  is, o f  
course, true. In this case it w ou ld  have been  b etter to  label the w h ole  passage 
belon gin g  to  the particular sense, leaving ou t the num bers and  letters and  lettin g  

assign these autom atically . T h e  poin t here is sim ply that it is p ossib le  to  
approach  the task o f  cod in g  in different w ays, and it is difficult t o  specify  on ce  
and for  all a  finite set o f  categories that w ill take care o f  all the entities on e  cou ld  
con ceivab ly  want to  code.^

O ne exam ple will illustrate this. T h e  e tym ogica l d iction ary , like all o f  its 
kind, contains n  different accents w hich  have to  b e  co d e d  for. In 1 ^ ,  accents 
are expressed w ith  specia l m acros w hich  m ake use o f  an \ a c c e n t  prim itive. T hu s 
on e w ould w rite \=a to  get ‘a’, w here the \= signifies a  fioating  bar accen t, or  
\ ’ a  to  get a  e tc . B u t this com m an d  w ill n ot alw ays g ive the correct result. T hu s 
if  on e a ttem pts to  put an acu te accent on  to p  o f  a  ‘ k ’ b y  w riting  \ ’ -(k } the 
result is L  T h e  correct version  should  lo o k  like ‘k ’ . T h is  reflects a  lim itation  
o f  the \ a c c e n t  prim itive in w hich  can  b e  circum vented  b y  w riting  specia l 
purpose m acros for letters like ‘k ’ .

T o  obta in  this effect it is necessary to  w rite a  specia l pu rpose  m a cro  in 
H owever, in that case, it is o f  course necessary to  know  a b ou t the fon ts be in g  
used for typesetting. O n e o f  the m a jor  prem ises o f  generic m arkup is that such 
know ledge is n ot necessary, indeed it is not necessary to  know  how  the text w ill 
eventually be  used, say, w hether it will be  printed or  put in to  a database.

6.1 Visual Coding said Direct Manipulation

T h e  approach  to  cod in g  w hich  has been  described  here, is language-based  and 
thus contrasts very  m uch w ith  the ‘d irect m an ipu lation ’ app roach  w hich  has in 
recent years been popu larized  especia lly  on  the M acin tosh  com p u ter. A s regards 
typography, the d irect m anipu lation  approach  entails th at the user poin ts  to  or  
‘ clicks’ on  w ords or  letters on  the screen and  then typ ica lly  ch ooses the rele­
vant font from  a m enu. T h is was the pattern  o f  usage w hich  was em b od ied  in 
M ac W rite, the archetypica l M acin tosh  w ord -processin g  program . T h e  effects o f  
the font changes cou ld  be  im m ediately  seen on  the screen, in a WYSIWYG ‘W h a t 
you  see is w hat you  g e t ’ representation. T h e  user interface was im m ediately  
hailed as a  breakthrough , w hich  o f  cou rse it was, and yet, as tim e has show n , it 
has its problem s. T h is can  b e  seen in the evolu tion  o f  w ord -processin g  program s

guess The DANLEX Group (1987) would want to argue differently, since they have 
attempted to provide a taxonomy of all the different categories which can occur in a dictionary.
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for  the M acin tosh  w hich  ten d  to  m ove them  closer to  a  language-based repre­
sentation . T h u s the n otion  o f  ‘ style sheets ’ , an idea  borrow ed  from  Brian R e id ’s 
program  Scribe, has now been  carried  over in to  a lm ost every w ord-processing 
program  fo r  th e  M acin tosh  (R e id  and W alker 1980). U sing style sheets, it be­
com es possib le  to  m ark  sections in a sem i-generic o r  log ica l m anner. U nfortu ­
n ately  th e  n otion  o f  style sheets on ly  applies to  paragraphs, and is thus useless 
for  th e  m aking o f  d iction aries w here on e is m ain ly  interested in categories at a  
m uch finer granularity  (i.e. sub-paragraph  categories).

A s  dem on strated  in this paper, a  language-based  form atter like can 
easily  b e  a cco m m o d a te d  to  a  m anuscript generated  from  a database and thus 
it can  deal w ith  categories at any level. I can  state  w ithout hesitation  that our 
exp erien ce  using has show n that it is em inently  suited for lexicographic 
w ork.
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