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{' ROUTINE pronounceable_
{ FUNCTIONAL DESCRIPTION:
g This procedure tests a word supplied by the caller for pronounceability.
{ The word is tested by using random_word_ and whatever existing digram
: table is in use by random_word_ to determine the syllabification and
; pronounceability of the word supplied.
' INPUT PARAMETERS: o
! word = A word consisting of ASCII letters to be tested.
; ALl characters must be lowercase.
f returned hthen; - )
' K '1' bit in this array means that the corresponding
E character in word is to have a hyphen after it.
g n_units - number of units in unit table.
f d_ptr - pointer to digram table
! r_ptr = pointer to rules table
; L_ptr = pointer to letters table
| QUTPUT PARAMETERS:
; NONE
' ROUTINE VALUE: .
! pronounceability - set if the word is lLegal according to
! the random_word_ algorithm and the
! digram table.
| SIDE EFFECTS:
; NONE
o/
pronounceable_: procedure (word, returned_hyphens, d_ptr, L_ptr, r_ptr, n_units) returns (bit(1));
dcl word char(e); . ] /+ PARAMETER: word being tested */
del returned_hgghgns('z b\t(l).al13ned: /* PARAMETER: hyphens for word ¢/
dcl pronounceability bit(1) aligned; /* RETURNS VALUE: set it word is legal */
¢l word_length_in_chars fixed bin static; /* length of word in characters »/
dcl word_array(20)"fixed bin static; /+ word spread out into units */
dcl word_length fixed bin static. /* Length of word_array in units 1/
dcl word_index fixed bin static; /* index into word_array */
dcl random_word_ entry ((+) fixed bin, (¢) bit(1) aligned, fixed bin, /+ algorithm used to test the ¢/
fixed bin, entrr. entry, ptr, ptr, ptr, fixed bin); /+ pronounceablilty of word. */
del returned-uord(o:so fixed bin; /+ word returned by random_word_ */
dcl hyphenated_word(0:20) bit(1) aligned; /+ hyphens for word returned from random_word_ */
dcl returned_length fixed bin; /+ dummy argument for random_word_, since */
/* length of word is already known. v/

Page 2
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?

1 dcl new unit fixed bin; /* unit currently being tested in random_unit =/

1 dcl  last_good_unit fixed bin static; /+ word_index of last good unit +/

1 del split_point fixed bin; /* index of 2-letter unit to be split intp */

16 | /* single letter units */

dcl vowel_flag bit(1) aligned; /* set when random_vowel is called */

/+ this array contains information about all possible pairs of units ¢/

del 1 d\ rams(n un1ts. n_units) based (d_ptr), )
?1 bit(1), /* on if this pair must begin syllable »/
% not_begin bit(1), /* on if this pair must not begin +/
end bit(1), /* on if this pair must end syllable */
2 not_end bit(1), /t on it this pair must not end */
2 break bit(1) /* on if this pair is a break pair */
2 prefix bit(15. /* on if vowel must precede this pair in same syllable ¢/
2 suffix bit{1), /* on if vowel must follow this pair in same syllable »/
2 illegal_pair bit(1); /* on if this pair may not appear +/

/+ this array contains left justified 1 or 2-letter pairs representing each unit */
dcl Lletters(0:n_units) char(2) based (L_ptr);

/* this is the same as letters, but allows reference to individual characters */

dcl letters sgltt(o :n_units) based (l_ptr),
2 first char(1)
2 second char(1);

/* this array has rules for each unit */

dcl 1 rules{n_units) based (r_ptr),

2 no final_split bit(1); /+ can' 't be the onl{ vowel in Last syllable =/
not_be 1n s Llable b1t(1) /* can't begin a syllable ¢+/
vouel /* this is a vowel ¢/ .

2 elternate vowel bit(1); /* this is an alternate vowel, (i.e., ''y'") «/
dcl n_units fixed bin; /* PARAMETER: number of units in unit table ¢/
dcl doptr ptr; /+ PARAMETER: pointer to digram table +/
dcl Loptr ptr; /* PARAMETER: pointer to unit letters +/
dcl rptr ptr; /t* PARAMETER: pointer to unit rules =/

dcl chars char(2);
dcl char char(1);
del 1 fixed bin;
del j fixed bln,

split_point = 0;
goto continue;

— il ol i il ol ) il s b el ) wld cnl e el ol el e D ) D D il ) B e D i D il D D sl D i D i D ) sl il e D i ol e ol D ) D D
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pronounceable_$split: entry (word, returned hyphens, sglltpo1nt d ptr, | _ptr,
r_ptr, n_units) returns (Bi t(f));
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dcl splitpoint fixed bin; /* index of 2-letter unit to be split =/
split_point = splitpoint;
continue:
/* Now that we have the word we want to hyphenate, we try to divide it up into units as defined v/

/* in the digram table. We start with the first two letters in the word, and see if they are equal to any ¢/
/+ of the 2-letter units. If they are, we store the index of that unit in the word_array, and increment v/
/* our word_index by 2. If they are not, we see it the first letter is equal to any of the 1-letter units. */
/+ 1t it is, we store that unit and increment the word_index b{ 1. It still not found, the character is v/
/* not defined as a unit in the digram table and the word is iliegal, Of course, the word may still not be #/
5: ll:gal according to random_word_ rules of pronunciation and the digram table, but we'll find that out -;
ater. .

word_Length_in_chars = length (word);
word_index = 1;
do i = 1 to word_length_in_chars;
chars = substr (word, T, min (2, word_Length_in_chars = i ¢+ 1));

} =1 , . .
do j =1 to n_units while (chars “= Letters (j)); /* look for 2-letter unit match ¢/

end;
if j <= n_units ¢ word_index “= split_point

then do; . ) /+ match found ¢/
word_array (word_index) = j; /* store 2-letter unit index +«/
word_index = word_index + )
i ; T+ 1; /* skip over next unit */
end;

else do; /* two-letter unit not found, search for 1-letter unit */

char = substr (chars, 1, 1);

] - .
do j = 1 to n_units while (char “= Letters ()));

AN omd e e el o o el e D o oD o D B ) D o i D D D D el ) D el il e e

© V0V VOV OO VOV OO0 0O0D ~J~~N~NNNNNNNO OO
OO NN L AWN = O OO0 NN IS AN = O O 00 ~NOMN S in) - OO ~O

oo.ends
if j <= n_units
then do; ] _ /* match found ¢/
word_array (word_index) = 1: /+ store 1-letter unit index */
uogd_1ndex = word_index ¢+ 1;
end;
else do; /* not found, unit is illegal ¢/

pronounceability = ‘0'b;
return (pronounceability);

NNINIRINONINY
elelalelelele)
NOMNNA NN =
— ) el ) e o e i i e NY A B B BB B B AP B AN WA LN NI N NN AUA) =2 el b o ocd e o o o i ool o i e o o

end;

end;
208 end; )
209 word_length = word_index - 1;
%}? word_index = 0;
212 | /¢ Now call random_word_, trying to get the word hyphenated. Special versions of random_unit and */
213 ! /¢ random_vowel are supp[ved that return units of the word we are trying to hyphenate rather than «/
%}g ' /* random units. v/
216 call random_word_ (returned_word, hyphenated_word, word_length_in_chars,
217 returned_length, random_unit, random_vowel,
218 d_ptr, L_ptr, r_ptr, n_units);
553 goto accepted;
221 | /+ 1f random_unit ever finds that random word_did not accept a unit from the word to be hyphenated, v/
222 | /* a nonlocal goto directly to this Label (which pops random_word_ off the stack) is made, and we v/

»w O
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d

/+ abort the whole operation, If the last unit tried (i.e. the one not accepted) was a 2-letter unit, */
/* we might be able to make the word lLegal by splitting that unit up into two 1-letter units and */
/* starting all over. Unfortunately, this is a Lot of code and complication for a relatively rare case. +/

6 1
833
e

t

not_accepted: . , .
word_index = word_index - 1; /+* index of Last unit accepted +/

accepted:

) = V.
returned_hyphens = '0'b;
do i = 1 to word_length;

if it; uoad,?ndex ¢ word_index < word_length /v we never got done with the word */
en do;
pronounceability = '0'b; . )
it letters_split (word_array (i)).second *= ' ' /* was it not accepted because of ¢/
¢ split_point = 0 _ /* an illegal 2-letter unit? v/
then if pronounceable_$split (word, returned_hyphens, i,

d_ptr, L_ptr, r_ptr, n_units) /* try again with split pair «/

/* Note: in even rarer cases, the unit that might be split to make this word Legal is not the */
/* unit that was rejected, but a previous unit. It's too hard to deal with this case, so we'll ¢/
/+ refuse the word, even though it might be Legal. As an example, using the standard digram */
/v table, "preeg-hu-o'' is a legal word. However, our first attempt was to supply p=-r-e-e-gh-u-o */
/* units. Random_word_rejects the ''u’’ because 1t may not follow a '‘gh’’ unit in this context. +/

/* Since ‘'’ is not a Z-letter unit, we can't try to split it up, so the word is thrown out. */
/* However, p-r-e-e=-g-h-u-0 would have been acceptable to random word_. This is the only case */
/* where a word that could have been produced by random_word_ will be rejected by this routine. +/
then pronounceability = '1°b; /+ word was legal when 2-letter unit was split =/
return (pronounceability);

end;

/* set returned_hyphens bits corresponding to character in word. Note that v/
/* hyphens returned from random_word_ (hyphenated_word array) point to units, v/
/* not characters. v/

it letters_split (word_array (i)).second *= ' '
then j = j ¢ 2;
else A =) ¢ 1 i
regurned_ yphens ()=1) = hyphenated_word (i);
end;
pronounceability = '1'b;
return (pronounceability);
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267 | 1 /* The internal procedures random unit and random_vowel keep track of the #/

ggg : } /+ acceptance or rejection of unifs they are supplying to random_word_. ¢/

270 1 random_unit: proc (returned_unit); . )

%;; % dcl returned_unit fixed bin; /* a unit from the word being tested */

273 2 vowel_flag = '0'b;

%;g % goto generate;

%;? % random_vowel: entry (returned_unit);

278 2 vowel_flag = *1'b;

279 2

280 2

281 2 generate:

282 2 ) i

%gz : % /* get the next unit of the word being tested +/

285 2 it returned unit < 0 | (returned_unit = 0 & word_index *= 0)

286 2 then goto not_accepted; /* if Last unit was not accepted */

287 2 word_index = word_index ¢ 1. )

288 2 new_unit = word_array (word_index); /* get next unit from word +/ ]

289 2 it vowel_tlag . /* 1f random_word_ wanted a vowel, and this next «/

290 2 then if “rules.vowel (new_unit) /* unit is not one, then we have to give up ./

29N 2 then if “rules.alternate_vowel (new_unit) /* can't give random_word_ a non-vowel */

292 2 .then goto not_accepted: /* when it expects a vowel v/

293 2 returned_unit = new_unit;

296 2 return;

295 2

296 2 end;

297 1

298 1

299 1 end pronounceable_;

300
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{' ROUTINE random_word_
{ FUNCTIONAL DESCRIPTION:
i This procedure generates a pronounceable random word of caller specified Length
} anddreturns the word and the hyphenated (divided into syllables) form of the
! word.
[}
| INPUT PARAMETERS: o
' hyphens - position of hyphens, bit on indicates hyphen appears
; after corresponding unit in ''word'’.
g length - length of word to be generated in letters.
;
; random_unit = routine to be called to generate a random unit.
g random_vowel - routine to be called to generate a random vowel.
i d_ptr - )
! L_ptr - pointers to digram table.
5 r_ptr -
g n_units - size of digram table (n_units x n_units).
! QUTPUT PARAMETERS:
! word - random word, 1 unit per array element.
; word_length - actual length of word in units,
| ROUTINE VALUE:
; NONE
| SIDE EFFECTS:
; NONE
./
random_word_: procedure (password, hyphenated_word, length. word_Llength,

random_unit, random_vowel, d_ptr, l_ptr, r_ptr,
n_units);

dcl password(+) fixed bin; ) /+* PARAMETER: unit number coded form of word */
dcl  hyphenated_word(+) bit(1) aligned; /* PARAMETER: position of hyphens in word */
dcl length fixed bin; /+ PARAMETER: length of word in letters +/
dcl word_length fixed bin; /t PARAMETER: length of word in units ¢/
dcl n_units fixed bin; /t PARAMETER: number of units in unit table +/
dcl d_ptr ptr; /+ PARAMETER: pointer to digram table */
dcl  L_ptr ptr; /v PARAMETER: pointer to unit letters table +/
dcl r_ptr ptr; /* PARAMETER: pointer to unit rules table */

/* this array contains information about all possible pairs

del 1 digrans(n_units, n_units) based(d_ptr), .
2 begin bit(1), /¢ on iT this pair must begi

of units ¢/

n syllable ¢/

Page 7
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¢ not_begin bit(1), /¢ on it this pair must not begin */
2 end bit(1), /* on if this pair must end syllable ¢/
% not_end bit(1), /* on if this pair must not end */
break bit(1) /*~ on it this pair is a break pair o/
S prefix b1t(15. /* on it vowel must precede this pair in same syllable ¢/
suffix bit(1), /* on it vowel must follow this pair in same syllable */
2 illegal_pair bit(1); /* on if this pair may not appear */

/+ this array contains left justified 1 or 2-letter pairs representing each unit */
dcl Letters(0:n_units) char(2) based(l_ptr);

/* this is the same as letters, but allows reference to individual characters */
dcl 1 Letters_split(0:n_units) based(l_ptr),

2 tirst char(1),

2 second char(1);
/* this array has rules for each unit =/

dcl 1 rules(n_units) based(r_ptr),

2 no_final_split bit(17, /* can't be the onl{ vowel in last syllable */
2 not_begin_syllable bit(1), /* can't begin a syllable */

2 vowel bitT1), . /+ this is 3 vowel #/ .

2 alternate_vowel bit(1); /+ this is an alternate vowel, (i.e., ''y'") */

dcl random_unit entry (fixed bin); /+ get a unit ¢/
dcl random_vowel entry (fixed bin); /+ get a vowel unit */
dcl wunit fixed bin; /t a unit number from random_unit or random_vowel */

dcl nchars fixed bin; /t number of characters in password */

dcl index fixed bin init(1); /* index of current unit in password */

dcl (tirst, second) fixed bin init(1): /+ index into digram table for current unit pair +/

dcl syllabte_length fixed bin init(1); 7+ 1 when next unit is 1st in syllable, 2 it 2nd, etc. */

dcl vowel_found bit(1) aligned; /v set if vowel was found somewhere in syllable betore this unit »/
dcl Llast_vowel_found aligned bit(1); /+ set if previous unit in this syllable was a vowel */ .
dcl cons_count fixed bin init(0); /* count of consecutive consonants in syllable preceeding current unit «/

dcl debug bit(1) aligned init('0'b); /+* debugging switch */
dcl 1 fixed bin;

do i =0 to leq?th:
assword (i) = 0;
yphenated_word (i) = '0'b;
end;
nchars = length;

/* get rest of units in password =/
unit = 0;

do index = 1 by 1 while (index <= nchars);
if syllable_length = 1
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on fi

. then do; ) /e tirst unit of a syllable, use any unit */
keep_trying: ;n;g ?iabg éqn1t); /* Last unit was accepted (or first in word), make positive ¢/
0 rst_time,
:gtrzzt. unit = -abs (unit); /t Last unit was not accepted, make negative ¢/
irst_time: L. ) ) )
if index = nchars /* it Last unit of word must be a syllable, it must be a vowel */

then call random_vowel (unit);
else call random _unit (unit);

p?s?ugrd (in?ex) = abs (unit); /* put actual unit in word +/
it index “=
then it digrams (password (index-1), password (index)).illegal_pair
then goto retry: /* this pair is illegal «/

if rules (password (index)).not_begin_syllable
.. . then goto retry; )
if letters_split.second (password (index)) *= * °'
then i¥ index = nchars
then ?otq retry; .
else 1f index = nchars-1 & “rules (password (index)).vowel
¢ “rules (password (index)).alternate_vowel
then goto retry; /t last unit was a double-letter unit and not a vowel */
else 1f unit < § )
then goto keep_trying;
. . else nchars = nchars = 1;
else if unit < 0
then goto keep_trying;
syllable_Llength = 2; :
if rgkes épassuord (index)).vowel | rules (password (index)).alternate_vowel
en do;
cons_count = 0;
vowel_found = '1'b;
end.
else do;
cons_count = 1i
vowel_found = '0'b;
end;
last_vowel_found = '0'b;
end;
else do; .
gall generate_unit;
1fdsecond = 0 then goto all_done; /* we have word already */
end;
end;

/* enter here at end of word */

all_done:

word_length = index - 1;
return;
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232 ; } /* ROUTINE procedure gener2te_unit

67 ¢ 1 !

223 5 } i FUNCTIONAL DESCRIPTION:

470 ¢ 1 ! generate next unit to password, making sure that it follows these rules:
471 1 1 1. Each syllable must contain exactly 1 or 2 consecutive vowels,

472 1 1 ! where y is considered a vowel.

73 ¢ 1 ! 2. Syllable end is determined as follows:

76 1 ! 8. Vowel is generated and previous unit is a consonant and .

&7 1 ! syllable already has a vowel. In this case new syllable is

476 ¢+ 1 ! started and already contains a vowel,

&77 ¢ 1 ! b. A pair determined to be a '‘break’’ pair is encountered. ) ,
478 | 1 ! In this case new syllable is started with second unit of this pair.
479 1 1\ ! ¢c. End of password is encountered. .

480 | 1 ! d. "'begin’'’ pair is encountered legally. New syllable is started

481 1 1 ' with this pair. )

682 | 1 ! e.'’'end'’ pair is legally encountered. New syllable has nothing yet.
483 ! 1 3. Try ggneratwng another unit if:

84 ! 1 ' 8. third consecutive vowel and not y. )

685 1 1 ! b. "break’ pair_generated but no vowel yet in current syllable

486 ! 1 ! or previous 2 units are ''not_end'’. ]

87 1 ! c. '‘begin'' pair generated but no_vowel in syllable preceeding
488 ! 1 ! begin pair, or both previous 2 pairs are designated ''not_end'. =
489 ! 1 ! d. ''end’’ pair generated but no vowel in current syllable or"in '‘end'’ pair.
490 ! 1 ! e. ''not_begin'' pair generated but new syllable must begin

91 1 ! (because previous syllable ended as defined in 2 above). .
692 ¢ 1 ! f. vowel is generated and_2a is satisfied, but no syllable break is
493 1 1 ! possible in previous 3 pairs. ] ) o

49 : ! g. Second & third units of syllable must begin, and first unit is
zgg | } : alternate_vowel'’,

23; : } ; The done routine checks for required prefix vowels & end of word conditions.
499 ¢ 1 ! INPUT PARAMETERS:

500 : 1 ! NONE

501 ¢ 1 !

502 | 1 ! OUTPUT PARAMETERS:

503 ! 1 ! NONE

504 | 1 !

505 . 1 ! ROUTINE VALUE:

506 ! 1 ! NONE

507 1 1 !

508 ! 1 ! SIDE EFFECTS:

509 : 1 ! NONE

510 ¢ 1 !

511 1 1 ee/

512 1 i

g}z } generate_unit: procedure;

515 2 del 1 x, /* rules for the digram gurrentl‘ being tested+/
516 2 2 begin bit(1), /¢ on if this pair must begin syllable »/
517 2 2 not_begin bit(1), /* on if this pair must not begin ¢/

518 2 2 end bit(1), /* on if this pair must end syllable o/
519 2 2 not_end bit(1), /* on if this pair must not end */

520 2 2 break bit(1), /* on if this pair is a break pair */
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prefix bit(1), /* on if vowel must precede this pair _in same syllable */
suffix bit(1), /* on it vowel myst follow this pair in same syllable +/
illegal_pair bit(1); /* on if this pair may not appear */
dcl wunit_count fixed bin init (1); /+ count of tries to generate this unit */
del trg,for vowel bit(1) aligned; /* set if next unit needed is a vowel ¢/
del v BYt(1Y aligned; /* set it Last unit generated is a vowel, or an =/
: /* alternate vowel to be treated as a vowel e/

dcl i fixed bin;

first = password (index=1);

/* on last unit of word and no vowel yet in syllable, or if previous pair +/
/* requires a vowel and no vowel in syllable, then try only for a vowel v/

it syllable_Length = 2 /* this is the second unit of syllable «/
then try_for_vowel = “vowel_tound & index=nchars; /+ last unit of word and no vowel yet, try for vowel ¢
else /* this is at least the third unit of syllable »/

if “vowel_found ! digrams (password (index=2), first).not_end
then try_for_vowel = digrams (password (index-2), first).suffix;
else try_tfor_vowel = '0O"b; . _
goto keep_trying: /* on first try of a unit, don't make the tests below */

/* come here to try another unit when previous one was not accepted +*/

try_more: ] ) ]
unit = =abs (unit). /+ Last unit was not accepted, set sign negative */
if unit_count = 100
then do;
it debug
then do; ) , . :
put edit ('100 tries failed to generate unit.', 'password so far is: ')
. (a, skip, 3); '
do i = 1 to index; )
pus edit (letters (password (i))) (a);
end;
put skip;
end; )
call random_word_ (password, hyphenated_word, lLength, index,
random_unit, random_vowel, d_ptr, l_ptr,
r_ptr, n_units);

WVMALA VA LVOAAVIALY  TWVAWRLA VAU AN LAV A A WA VLA WV R AU IV A UVIWAW
(o Yo Yo Yo Yo Yo JU TV TV IV IV LV IV IV VLU P o B ol o ol oW ol o o O W IV TR T TV TV [U IV T ST NI NT ST ST N T N TN T R
VAL (N = OO0 N A S LN = O O 00 O N B NN = O D 00 O WS LN = OO 00 O N I i) —

L LV SLSLNLYLNLNTNLSL S IVIIVIIP IOV TPIIVTY D SV TV P o 3 V[V T N1 N1V NL LS ST ST NI ST ST ST N SN NI NIV N S S,ST ST,V N1 N1 VI NN §1.N]

second = 0;

return;
gg? end;
ggg ' /* come here to try another unit whether Last one was accepted or rot */
570 keep_trying:
5N it trK_for_vouel i
572 then call random_vowel (unit);
573 else call random_unit (umt); )
574 second = abs (unit); /+ save real value of unit number *+/
575 it unit > 0 ) :
%;9 then unit_count = unit_count ¢ 1; /+* count number of tries ¢/
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g;g ' g /% check it this pair is legal */

580 2 it digrams (first, second).illegal_pair

581 2 then goto try_more;

582 2 else 1t tirst = second /+ it legal, throw out 3 in a row ¢/

583 4 then if index > 2 , _

584 2 then it password (index=2) = first

585 2 . then goto try_more; ) ..

586 2 it letters _split (second).second *= * ' /e check if this is 2 Letters ¢/

587 2 then it index = nchars /+ then it this is the last unit of word ¢/

588 2 then goto try_more; /+ then a two-letter unit is illegal »/

589 2 else nchars = nchars - 1; /t otherwise decrement number of characters */

990 2 password (index) = second;

591 2 it rules (second).alternate_vowel

592 2 then v = “rules (first).vowel;

593 2 else v = rules (second).vowel;

594 2 x = digrams (first, second);

595 2 it syllable_Length > 2 i ] ., /* force break it last pair must be followed ¢/

239 % thent;f d}?rams (password (index=2), first).suffix /v by a vowel and this unit is not a vowel v/
en v

ggg % then break = '1'b; /¢ if last pair was not_end, new_unit gave us a vowel */

600 ¢ 2 /* In the notation to the right, the series of letters and dots stands ./

601 | 2 /v for the last n units n this syllable, to be interpreted as follows: v/

602 | 2 /* v stands for a vowel (including alternate_vowel) v/

603 | 2 /+ ¢ stands for a consonant v/

604 | 2 /e x stands for any unit */

605 + 2 /* the dots are interpreted as follows (¢ is used as example) v/

606 | 2 /e C...C one or more consecutive consonants v/

607 : 2 /* C..C zero or more consecutive consonants L v/

608 | 2 /+* ...C One or more consecutive consonants from beginning of syllable ¢/

609 | 2 /* ..C_2ero or more consecutive consonants from beginning of syllable «/

610 ¢ 2 /* the vertical Line | marks a syllable break. )

611 © 2 /¢ The group of symbols indicates what units there are in current

612 1 2 /* sKllane. The Last symbol is always the current unit,

613 | 2 /* The tirst symbol is not necessarily the first unit in the

614 | 2 /* syllable, unless preceeded by dots. Thus, ‘'vcc..cv' should be

615 + 2 /¢ 1ntergreted as "'..xvcc..cv' (i.e., add "'..x'' to the beginning of all

g}? : g /+ syllables unless dots begin the syllable.). ¢/

618 2 it syllable_Length = 2 § not_begin /* pair m:y not begin syllable =/

619 2 . then goto loop; /t tule Je. ¢/

620 2 it vowel_found

621 2 then if cons_count “= 0

622 2 then if Begin /t ve...cx v/ .

623 2 then it syllable_Length *= 3 ¢ not_end_(3) /* vc...cx begin »/

624 2 then /* can"we Break at vc..cicx ®/

625 2 if not_end_ (2) /* no, try a break at vc...Cix */

626 2 then goto Lloop: /v rule 3c. o/ ]

627 2 else call done (v, 2); /* ve...cix begin, treat as break t/

628 2 else catl done (v, 3); /* ve..cicx begin «/

629 2 else if not_begin /* ve...cx “begin ¢/

630 2 then if break /* ve...cx not_begin */

631 2 then it not_end_ (2) /* ve...cix break ¢/

632 2 then goto loop; /* rule 3b, can't break */

633 2 else call done (v, 2); /* vc...cix break */ i

634 2 else if v /* vCc...cx “break not_begin «/

e . S . S TR e .
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then /* vc...cv “break not_begin #/
if not_end_ (2) /v tr( break at vc...civ ¢/
then goto Loop; /* rule 3f, break no good */
else call done ('1'b, 2); /% vc...clv treat as break ¢/
else if end /* ve...cC “break not_begin ¢/
then call done ('0°'b, 1); /* vc...cc! end */
. else call done ('1'b, 0); /* vc...cc “break “end not_begin ¢/
else if v /* ve...cx “begin “not_begin */
then /* ve...cyv rule 2a says we must break somewhere */
it not_end_ (3) & syllable_Length *= 3
then if not_end_ (2) /* vc..cicv doesn't work #/
then if cons_count > 1 /* ve...civ doesn't work w/
then /* ve...CCV %/
if not_end_ (&) . /% try ve..ciccv v/
: d\grams Tpassword (index=2), first).not_begin
hen goto loop: /v rule 3t #/

else call done ('1'b, 4); /* vc...ciccv ¢/
else goto loo?i /* ve...civ and vc..cicv are no good */
else call done ('1'b, 3); /% ve...civ treat as break */
else call done ('1'b, 3); /* vc..cicv treat as break +/
else call done ('1'b, 0); /* vc...cc “begin “not_be?in */

else /% vowel found and last unit is not consonant => last unit is vowel */
it v § rules.vowel (password (index=2)) & index > 2 )
then goto loop; /t rule 3a, 3 consecutive vowels non-y */
else 1f end /* yx «/
then call done ('0'b, 1); /t vx end */
else if begin /* vx *end «/

then it last_vowel_found /* vx begin */
then if v /* v..,vux begin */
then if syllable_Length = 3 /+ v..,vvv begin ¢/ )
then 1f rules(password({index=2))).alternate_vowel /* ivvv begin */

then goto loop; /* rule 39‘ :'g':yv 1s no good */
else call done('1'b, 3); /* lvivv begin */

else if not_end_ (3) /* v...vvv begin */
then goto Loop: /+ rule 3¢, v...vivv no good */

., else call done('1'b, 3); /* v...vivv begin ¢+
else if syllable_length =3 /* v,,.vvc begin v/

then 1f rules.alternate_vowel(password(index=2)) /+ lvvc begin */
then goto loop: /+ rule 39, I'y'lvc is no good */
else 1f rules.vowel(password(index=2)) /+* ixivc begin ¢/

then call done(*1'b, 3); /+ ivivc begin #/
., else goto loop; /* icivc begin is illegal +/

else if not_end_ (3) V...vvc begin +/ . )
then V...vvc begin try to split pair »/
if not_end_ (2) /* v.,.,vvc begin ¢/

S
»

then goto loop; /* v...vvic no good w/
else call done(*0'b, 2): /* v...vvic ¢/
else call donef*1'b, 3); /+* v,,.vivc begin »/
else /* try splitting begin pair */
if syllable_Length > 2 /v ..cvx begin %/
then if not_end_ (2) /* ...cvx begin v/
then goto loop; /* rule 3¢, ...cvix no good */
else call done (v, 2); /* ,,..cvix begin v/
., else call done (*1'b, 0); /= {vx begin #/
else if break /t ..xvx_"begin “end */

then if not_end_(2) € syllable_length > % /*7..xyx break v/
then goto loop; /* rule 3b, ..xvix is no good */

P
Vi

M
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69 else call decne (v, 2); /* ..vix break /

69 ) else call done ('1'b, 0); /* ..vx “end “begin “break */

694 else it break /v ...cx_v/

695 then goto Lloop; /* rule 3b, ...cix break no good */

696 else 1f end /v ...cx “break */

697 then if v /* ...cx end */

698 then call done ('0'b, 1); /* ...tv: end (new syllable) #/

699 else goto loop; /* rule 3b, ...cc! end no good */

700 else if v /* ...cx “end “break ¢/

701 then if begin £ syllable_Length > 2 /* ...cv “end “break */ _

702 then goto loop; /* c...cicv “end “break begin, rule 3¢ */

203 else call done ('1'b, 0); /* ,..cv “end “break “begin */

704 else if begin /v ...cC “break “end */

705 then it syllable_Length > 2 /* ..ccc_begin #/ .

706 then goto loop; /* rule 3¢, ...ccc begin */

707 else call done ('0'b, 3); /+ icc begin ¢/

else call done ('0'b, 0);

/* sexsreere return here when unit generated has been accepted werrse «/

/* ..xc¢ “end “break “begin #*/

return;

/v weavenne enter here when unit generated was good, but we don't want to use it because *erserare s/
/e sveveenee it yas supplied as a negative number by random_unit or random_vowel tereevene o/

accepted_but_keep_trying:
1t letters_split (second).second *= ' ° ‘
then nchars = nchars ¢+ 1; /+ pretend unit was no good */
unit = -unit; /t make positive to say that it would have been accepted */
goto keep_trying;

NN NN INNN Y
—d e i o o D ) e h
OV NO NS NN

/v seseener onter here when unit generated is no good rreresr o/

loop: if letters_split (cecond).second *= ' °*
then nchars = nchars + 1;
goto try_more;
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AE procedure done tee/

/v this routine is internal to generate_unit because it can return to loop. */

/* call done when new unit is generated and determined to be v/

/* legal., Arguments are new values of: v/

/» vt vowel_ found v/

/* sl syllable_Length (number of units in syllable. v/

/t 0 means increment for this unit) v/

done: rocedure (vf, sl);

del vf bit (1) aligned; /+ set if vowel found in this syllable before this unit +/

del sl fixed bin; /* number of units in syllable (0 if this unit is to be */
/* added to the cu'rent syllable). */

/* it we are not within first 2 units of syllable, check if */

/* vowel must precede this pair */

if sl *= 2

then it syllable_Length *= 2
then 1f prefix
then if “rules.vowel (password (index=2))

then /* vowel must precede pair but no vowel precedes pair ¢/
if vowel_found /* if there is a vowel in this syllable, +«/
then /* we may be able to break this pair v/
it not_end_ (2) /* check if this pair may be treated as break */
then 3oto loop:; /* no, previous 2 units can't end ¢/
else do; /* yes, break can be forced */
call done (*0'b, 2); 7+ ...cxx or ...cyx */
return;
end; .
else goto loop; /* no vowel in syliable */
/+ Check end of word conditions. If end of word is reached: */
/+* 1. We must have a vowel in current syllable, */
/e 2. This pair must bLe allowed to end syllable v/

if sl %=1
then if index = nchars
then if not _end
then goto loop;
else 1f vt = '0'b
then goto loop;

/* A final '‘e’' may not be the only vowel in the Last syllable. #*/

if index = nchars

then ;f rq%esl(sec?nd).no_final_split /* this bit is on for ''e'’ */
then if sl *=
then ;f rules.vowel (first) /* e pre . eded by vowel is ok, however */
then;
etse if “vowel_foundisyllable_Length<3 /+* otherwise previous 2 lLetters must ¢/
then goto Toop; /+ be able to end the syllable ./

else 1f unit <0 .
then goto accepted_but_keep_trying;
else sl = 0;
it unit < 0

Page 15
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785 3 then goto accepted_but_keep_trying:;

786 3 ifv . sl=1 L ‘ .

787 3 then cons_count = 0; /* this unit is a vowel or new syllable is to begin =/

788 3 else it sT =0

789 3 then cons_count = cons_count + 1; /* this was a consonant, increment count =/

790 3 else cons_count = min(Sl=1, cons_count+1); /* a new syllable was started some letters back, ¢/

791 3 /* cons_count gets incremented, but no more than +/

792 ¢ 3 _ /* number of units in syllable v/

793 3 ifslL=20

794 3 then syllable_Llength = srllable Llength + 1;

795 3 else syllable” length = s,

796 3 it syllable Length

797 3 then Last_vowel_found = vowel_found;

798 3 else last vowel found = '0'b;

799 3 vowel_found =

800 3 it index - syllable length_¢ 1 %= nchars

385 % then hyphenated_word (inder - syllable_Length + 1) = '1°p;

803 3 end done;

804 2 )

805 % end generate_unit;
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G R L
/*++  procedure not_end_  trv/

/* not_end_(i) returns '1'b when ( password(index-i), password({index=i+1) ) may +/
/* not end a syllable, or when password(index~i+2) may not begin a syllable v/

not_end_: rocedure (i) returns (bit (1));
del” i Fixed bin;

it i = index
it .then1return (*rules.vowel (password (1)));
if 1 %=
then it rules.not begin-syllable (password (index=i+¢2))
then return (Y1'b);
return (digrams (password (index-i), password (index-i+1)).not_end);

end not_end_;

end random_word_;
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