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The woid has now had all its initial prefixes removed. All of its suffixes have also 

been removed, and none of these resulted in a break to the left of the optimum point. 

The procedure vcscan sca th es  for one acceptable break in the whole of the remaining

word.

Starting at the optimum point, the procedure locates the V/C pattern encompassing it, 

and resets back. It uses nextpattern to locate the next pattern to the left of b ic k  of the 

form VCV, VCCV, VCCCV, CVC, CVVC, C W V C . If it finds none, or the front of 

the current sub-word is reached, then it tells vcscan  to exit. If one of the above 

patterns was found, it accesses the corresponding table and this is searched to find a 

match with the actual letters.

If no match is found by search, then vcscan checks for acceptable suffixes. It none is 

found, vcscan repeats, moving leftwards.

When a match is found, the break point indicated is tested against the optimum point. 

If the break is to the right of the op'im um  point, vcscan continues its searching 

leftwards. If the break is to the left, the back of the current subword is recalculated. 

vcscan then returns a positive value.

procedure vcscan (var result: Integer);
{Compiled version occupics 2160 bytes o f memory 
(Used by: afrhyp, w ih  parameter as defined above 
(Uses procedures: search, sulfixscan 
(Globals used: table, front, back, hword, hopt, hcv, vctable.
(Returns: 0  if no break found to left of optimum point, or word 100 short
(+1 if acceptable break found left or ■ optimum point
var j : integer. (used to return result of nextpattern

procedure reset_back;
( s u m  at optimum point and searches forward for a letter wiih opposite c/v value. 
(Stops if back reached. If back not reached, back is reset to this lettir. 
var finish : boolean;

i : integer;
begin
finish :>-■ fake; 
i :=* hopt; 
repeal
If hcv(hopt| ■ hcv[il

then begin i >  i + 1; If i > back then finish: -  true end 
else begin bock : -  i; finish :■ true end 

until finish; 
end; (rescLbaJc)

procedure nextpatiem (var j : integer);
(starts at back and searches for ncxtcv pattern
(Returns 0  if none found before front; -I i f " found; 1 if VCV or CVC found, 2 if VCC or 1 
(CVVC, n for the number of characters in the enclosed string.



(back is set lo 'he last charactcr of the stnng. I
var finish : boolean;
j : integer;

begin
finish :* false;
I :■ back -1 ; 
repent
if ((hcv[i]» -1 ) anu (hword[i] = "")) (can always break before diaeresis) 

then begin back i -1 ;  J :■ -1; fini-h tru e  end
else if hcv[ij ■ 1 - t*cv[back] ..

ther. begin back ;■ i ♦ 1; If back -  f--ont < 2 then j :« 0 else j 1; finish :■ tru e  end 
else begin i :■ i -1 ; If i < front then beg*n j :■ 0; finish ;■ true  end else j :■ I end 

until finish: 
finish :* false; 
i f j -  1

then repe->*
if ((hcv[il -  -1) and (hwordli) ■ ""))

then begin back ;■ i -1 ;  j  :» -1 ; finish :■ true end 
else if hcv[i] -  hcv[back]

then begin j :■ back • i - 1; finish :■ true  end
else begin i i  -1 ; If i < front then begin j 0; finish :■ true end end 

until finish; 
end; (nextpattem)

procedure tcstsulTixcs; 
var found ; Integer;
begin
repeat sufiixscai'(found) untii found >■ 0; 
if f^and ■ 0 then re su lt.» -1  else resu lt:» +1
end; (tcs’suffixc*;

procedure paircheci 
var found : integer,

i ; inde..;
di'Uim : integer,

<fhcv[back] ■ 0  (VCCV) then i ta b lc .v c ta b lc lU  else i :■ table.vctablc[3]; (O 'V C ) 
datum :■ back • 2; 
scarch(i, datum, found); 
back :■ back - found;
if back <■ hopt then result :■ +1 else tcstsuffixes 
end; (pairchcck)

procedure tripiechcck; 
var fc Td ; Integer: 

i ; index;
datum : Inieger;

iThcv[back] » 0  (VCCCV) then i :■ table.vctablsi;) else i : » tabi:.vctablcl4]; (CVVVC) 
datum :■ back • 3; 
scarch(i,datum,found);
If found » 0 

then pairchcck
else begin back :■ back - found; if back <» hopt then resu lt:« +1 else tcstsulfixcs end; 

end; (triploch<vk)
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if back -  front < J 
then result := 0 
else begin

repeat
nextpatte.m(i); 
c ase i of

-1 : if bac'.. <= hopt then result := +1 else testsuffixes; (diaeresis found)
0 : result := 0;
1 : begin

if he <r[back] = 0 (VCV) 
then begin

back := back - 2; (case V-CV) 
if back -  front < 2 

then result := 0
else if back < -  hop', then result := +1 else testsuffixes 

end
else result := - l  (CVC) 

end;
2 : pairchcck;
3 : triplecheck; 
other v se iriplecheek; 
end;

if result : gi.i uack :« b;,ck -  i -  I; if back -  front < 3 then re su lt:« 0 end
un til resu;-
end

end; (vcscan)

8.5 Search Procedure

This is a procedure used by prefixscan, suffixscan, and vcscan, and is a generalised 

table search. The tables must be set up in .he format described below, and the 

procedure is called with two parameters, the address of the table and the search 

argument i.e. the word portion whose match is sought. It returns the answer not 

found’, or a suitable code which must then be interpreted by the calling procedure, 

but typically will be th : number of letters which were matched.

The procedure permits both positive and negative comparison, togethe; with logical 

AND and OR. The meanings of characters in the tables are given below.

Valid in both positive and negative strings 
letters A to Z 
A ccents" and @
/
0 
9
4

represents OR 
represents any letter 
represents END OF RECORD 
represents END OF TABLE



Valid in positive strings only
represents BEGIN NEGATIVE COMPARISON

1 to 8 represents SHIFT DATUM LEFT
< represents CONSON \N 1
= represents VOWEL
: represents DOUBLE LETTER

Valid in negative strings only
+ represents BEGIN POSITIVE COMPARISON

At the start of each new record, comparison is assumed to be positive.

Examples of this coding are given below with their interpretation.

p„Q9 P not followed by Q

P/Q9 *  or Q
P/Q-R/ST9 P or Q not followed by RT or by ST 
<1-P9 any consonant, but not P
PQ0-R+S9 PQ followed by any letter, followed by anything but R, then 

followed by S

The search procedure requires as parameters a table to be searched, and a position in 

hw ord where string matching is to begin. It returns the result 0 if no match is found 

in the table, but non-zero if it detects a match. In this case the value returned will be 

the character following the end of record which contained the match in the table.

The procedure operates as follows. Each character of the table is tested against the 

target string until cither a match is found, or the table is exhausted.

At the end of each record, two events can take place: the string is matched or the 

string is unmatched. Whether these provide valid breaks depends on whether positive 

or negative searching has taken place. There are two procedures to check this, match 

and mismatch. As soon as a match is found for one character while searching in 

positive mode, the flag pm atch is set. Likewise for m m atch in negative mode. If, at 

the end of a record, the positive flag has been set and the negative one remains unset, 

then the record matches the string and the search can return a found result, i.e. the 

charactei Jol'owing the end-of-record code.

■ ...



If, at the end of a record, any other combination of flags occurs, then the record does 

not match the string and the search continues to the next record. All the parameters 

must be reset, in particular the pointer to the start of the target string.

procedure search ( a : index;
c : integer;
var result : integer);

(Compiled version occupies 1582 bytes of me 
(Used by: prcfixscan, suffixscan, vcscan, with > 
(Uses procedures: none 
(Glo'&ls used: hword, hend, hcv, table.
( Assumes the use of ASCII code 
var wordpt : integer;

tablept : index;
endsearch : bo* lean:
pmatch : integer;
mmatch : integer;
mode : char;

(address of table to be searched 
(position of argumeiu in hword 
(0 if no match found, non-zero = no. 
(following end of record with match

nory
'ammeters as defined above

(pointer m  current word posiUon 
f -.'ointer to current table position 
(false while match not found, true thereafter 
(0 if unmatched; 1 matched in positive .node 
(0 if unmatched; 1 matched in negative mode 
(+ if positive mode, - if negative mode

procedure match; 
begin
if mode ■ '+ ' then pmatch := 1 else mmatch := 1; 
wo. dpt := wordpt + 1; 
if wordpt > hend + 1 then endsearch := tni> 
end;

procedure mismatch; 
begin
with table do  begin 
if data[tablep<-rll ■ 7

then  tablept := tablept + 1 
else case mode of

V  begin while data(tablfcpt+l] o  '9' do  tablept := tallep t + 1; pmatch := 0 end; 
: begin

while ((data[tablept+l] <> V)  and  (data[tablcpt + 1] <> '+')) 
do begin wordpt := wordpt + 1; tablept := tablept + 1 end; 

mmatch := 0

begin
with table do begin 
re su lt:» 0; 
tablept := a; 
endsearch := false; 
pinatch .= 0; 
mmatch :» 0; 
mode := 
wordpt := c;



repeat
case datflf'iib'eptl of

- endsearch :* true,

else begin tab lep t:« tablept ♦ 1; pm atch :» 0; mmatch 0; mode + . w o r d p t c  

end:
: mode :■

V : mode :■

V • iT h w L °  X ( '5 l»Vword[wordp-+. 1 th< n begin match; match end else mismatch;

'<’ ; if hcv[wordpt| •  1 ‘hen maich else m.smatch;
W ■ if hcv[wordpt] ■ 0 then  match else mismatch;

-  * .  •C. * . V. -O'. r. T. x .  V. M .H. O’. T.W. « .  T. T. V. V.
■W','X:, Y', T  : if hword[wordpt] = data[tablepl] then match else mismatch,

' 1'* begin wordpt "  wordpt - (ord(dat.[tableptl) - 48); if wordpt < 1 then mismatch end 

end;
tab lep t:« tableot + t; 
until endsearch; 
end;
end; (search)

8.6 Exception Dictionary

As we have said earlier, we anticipate that the rules discussed here will still not be 

adequate in some cases. The methodology we have chosen allows unlimited coding 

o f  ‘non-conform ing’ words in the appropriate tables. H owever, it may not be 

desirable to encode all exceptions like this since there may be local variances, 

com m only called House Rules. Thus the proper name Botha may be placed in an 

exception dictionary as BOTHA or BO-THA depending on the local requirements and 

standards. Imported words such as CAMOUFLAGE and MANOEUVRE can be placed in 

the Afrikaans dictionary as CA-MOU-FLAGE and MA-NOEU-VRE.

There is no way homonyms can be correctly id* .lifted using only orthographic rules, 

and perhaps the best way therefore of handling the few that exist is to place them in 

the dictionary without a break so that, if necessary, a manual decision still remains

o vail able.

The most ftoquen. w orts in the d l c d o , ^  m  likely to be those which contain natural 

hyphens. Thus v e  could store OP-MEKAAR-VOLGENDE as OP-ME-KAAR-VOL-GEN*

DE.

57



The exception dictionary will best be used at the stage between the normalisation ot 

the original word and the entry to the prefix searching. It is suggested that a user- 

defined switch be made available in order to turn the dictionary searching on and off.

T •



Chapter 9 SUPPORT ENVIRONMENT

~  m

9.1 Driver Program

This program is designed to provide a normal working environment for the afrhyp 

procedure to be trstrd.

The | rogram first initialises the afrhyp proceo^ e allowing it to set up its internal 

tables. The file of input wo'.ds is then opened, and a suitable empty output file 

created. Into this will be written the hyphenated words. Each word is read and 

processed until the end of the file is reached, when both files are closed. The output 

file may then be printed in a separate operation.

The processing takes the form of locating all the valid hyphenation points in the word 

by moving the Optimal Point from the beginning to the end of the word. After each 

call to the afrhyp procedure, if a hyphenation point was found it is tested against the 

previous one to see if a new point has been located. If so, it too is stored in an array 

set up for this purpose.

When the who., word has been attempted in this manner, the hyphens are inserted in 

the word itself, starting from the end and working backwards. This is avoid re­

calculating the pointers to the earlier hyphenation points.

Input Data

The file is called AFRWORDS and will consist of Afrikaans words arranged one to a 

line, each ending with a carriage return code. The maximum length of a word is 64 

characters; any letters ir addition arc ignored. Letters may be in upper or lower case. 

Diacritics in the input words are represented as a separate character before the 

character which ihcy accent. Our representation for diaeresis is " (ASCII 172), 

circumflex i" * (ASCII 94), gm \c i s '  (ASCII 96), and acute * (ASCII 171).



Example of file:
a fr ikaans
tokening
W oord lyste
grer.se
beroep
lidm aatskap
sien
iaat
n im m er
enige
aarde
ontvang
g e s te r f
opstanding
gemeenskap
geneeskunde
siolkunde
afgevaardigde
w ore ld
reen

Output Data

The file is called HYPWORDS and will consist of Afrikaans words arranged one to a 

line, each ending with a carriage return code (ASCII 13). Letters may be in upper or 

lower case. Diacritics are represented as before. The inserted hyphen is represented

by - (ASCII 45).

Example of file:
a f- r i - k a a n s
te -k e -n in g s
W oord  lys-te
gren se
be-roep
l id -m a a t-ska p
sien
I6d t
n im -m er
eni-ge
aar-de
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