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Fromi Paul Green
Date? 05708775

Subjlectt A random word generator for Multlcs

Morrle Gasser of the MITRE Corporation has wrltten a set of
programs that are capable of generating pronouncable Engllsh

nords at randoma. Enclosed with this MTB8 1s the draft
documentation for the var lous modules which comprise the word
generator. Comments on the user Interface are especlally

welcome; send them to Green.HOruld and Gasser.AOruld on the MIT
Mutltics system.

The random word generator (random_word_) ls a table-driven
program that returns an array of numbers (units) which form a
word., The unlts are supplled by a subroutine that |Is
caller-specltied. The standard version of thls subroutine |s
named random_unit_, atlthough there (s no requlirement that the
unjts themselves be random.

The parameters to random_word_ are the number of letters
that may appear In the generated word, and the random_unit_
subroutine. The random_word_ routlne calls random_unl t_
repeatedly to get wunlts, each time determining from a *"dlgram
table™ whether the returned unlit may be added to the end of the
word belng generated, according to the rules encoded In the
digram table. Units which satlsfy the rules are added to the end
of the generated word; units which do not satlsfy the rules are
lgnored. Units are requested until the fength in tetters meets
the caller®s criterla.

The table that drjives random_word_ 1Is referenced as an
external array with the name ™“dlgrams_". Thls table can be
prepared by the user by creating an ASCII segment speclfylng the
rulesy, and compiiing [t with the digram_table_compiler. The
digram table s In two parts. The flrst part specifies one or
two tetter symbols that deflne each unit, and some flags that
defline varlous rules for each unit. The second part {ists every
possible pair of these units (l.e.y 1t there are n units then
there are n¥*n pailrs), and contalns several more flags for each
palr that define rules about comblning pairsa.

Muitics Prolect iInternat vorking documentation. Not to be
reproduced or dlstr lbuted outside the Multics Project.
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Only the digram table Itself Is speciflcally Engtish-oriented;
the symboljlc representation of the wunits and letters is
unimportant to the digram_table_compller and random_word_ (except
that the number of letters In each unlt Is used to determine how
fong the generated word 1s). The random_word_ and random_unilt_
subroutine operate wupon wunlt Indicesy, not the actual ASCII
characters., These unit indices may be converted back to their
character represenations by calling the convert_word_ subroutine.

As the word generator currently existsy, the random_unit_
subroutine "knons* what units exist In the digram table, what
thelr frequencles of occurance are, and which ones have speciflic
attributes. Thus It does not have to reference the digram tablee.
For that reason, {ft it deslred to replace the digram tabley, the
random_unlt_ subroutline must also be replaceds Some of these
dependencies could have been eliminated by having the
random_unlt_ subroutine reference the digram table on the first
call to determine which unlts existy but this was not done for
reasons of efficiencye The only unjit attribute that random_unit_
cares about Is the “vowel™ attribute, for the entrypoint
random_unit_grandom_vowel., For these reasons, a new digram table
can be created (without replacing random_unit_) only (it the
English-tetter representation of the unitsy and the order of the
unltsy Is not modifled.

Note that only the command interface (generate_words) wlid
be user-visible; the rest of the modules wl!l remain Internal
interfaces.
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Names generate_word_

Thls subroutine returns a random pronounceable word as an
ASCII character strings It also returns the same word spilt by
hyphens Into syllables as an ald to pronunclatlion.

Usage

declare generate_word_ entry (char(*), char{(*), flxed bin,
fixed bin);

call generate_word_ (word, hyphenated_word, min, max);

1) word is the random word, padded on the right with
blanksa This string must be long enough to
hold the word (at Jleast as 1{ong as max)e.
{(OQutput)

2) hyphenated_word is the same word split Into syllables. The
tength of this string must be greater than
max to allow for the hyphens. A length of

3¥max/2 + 1 will al ways be sufficlent.
(Output)
3) nmln Is the minimum flength of the word to be

generateds This value must be greater than 3
and less than 21. (Input)

L) max Is the maximum Qlength of +the word to be
generated. The actuat fength of the word
wiltl be uniformiy random between min and max.
The value of max must be greater then or
egual to min, and less than 21. (Input)

Note

Fach call to generate_word_ should produce a different
random word, regardliess of when the call ls made. However, as
with any random generator, there is no guarantee that there will
be no dupllcatese The probabliity of duplicatlion Is greater with
shorter wordse.

MT8-194 Honeywell Information Systems, Inc.
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Entryt generate_word_sinlt_seed

This entry allows the user to specify a starting seed for
generating random words. If a seed Is specified, the exact same
sequence of random words will always be generated on subsequent
calls to generate_word_ provlding the same values of min and max
are specifieds If this entry lIs not called In a process, the
value of the clock Ils used as the Initial seed on the flrst catl
to generate_word_, thereby *guaranteeing®™ dlfterent sequences of
words in different processese.

Usage
declare generate_word_$inlt_seed entry (fixed blIn(35))3
call generate_word_8%Iinlt_seed (seed);

1) sSeed 1s the Inltlal seed value. If zeroy the system
clock mill be used as the seed. {Input)

MTB-194 Honeywel !l Information Systems, Inc.
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Namet generate_words, gw

This command will print random pronounceable "words®™ on the

user®s terminal.

Usage

generate_words -control_args-

1) control_args may be selected from the followlngt

nwords

-min pn

-max Qo

-length pne -In p

-hyphenate, -hph

-seed SEED

is the number of words to print. If not
speclfiedy one nord Is printed.

speclfles the minimum length, In characters,
of the words to be generated.

spacifles the maximum length of the words to
be generated.

speclifies ¢the length of the words to be
generateds If thls argument Is specifled, atl
words wilil be this length, and -mln or -max
may not be specified.

causes the hyphenated form {(dlivided into
syllables) of each word to be printed
atongside the orlginal mnord.

On the first call to generate_words In a
processy the system clock Is used to obtain a
starting “seed™ for generating random words.
Thls seed |s updated for every word generated,
and subsequent values of the seed depend on
previous vatues (In a rather complex way). If
the -seed argument lIs specifledy, SEED must be
a posltive decimal Integer. For a given value
of SEEDy the sequence of random wnords wlitl
always be the same providlng the same tength
values are speclified. When no -seed argument
is speclfledy, the last value of the updated

MTB-194 Honeyweli!l Information Systems, Inc.
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seed from the previous call to generate_words
will be useds To revert back to using the
system clock as the seedy specify a zero value
for SEEDy l.2ey —~Seed Q.

Notes

If nelther -miny, =-maxes nor -length are speciflied, the
defaul ts are =-min 6 and -max 8. In alil other cases, the defaults
are -min & and -max 20.

If ~1ength iIs not speclilfieds the lengths of the random words
will be unliformly disterjibuted between min and max. Hords
generated are printed one per tine, with the hyphenated forms, If
speclifled, 1ined up In a column alongside the original words.

MTB-19%4 Honeywell Information Systems, Ince.
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Name? convert_word_

This subroutine ls used to convert the random word array
returned by random_word_ to ASCII.

Usage

dct convert_mword_ entry ((0:*) ftixed bin, (02*) blt(1)
aligned, flxed blny char(*), char(*));

call convert_word_ (word, hyphenated_mword, word_length,
ascli_word, asclii_hyphenated_word);

1) word Array of random units returned from a previous
cal! to random_word_. (Input)

~ 2) hyphenated_word Array of bits Indicating where hyphens are to
be placedy returned from random_word_. (Input)

3) wnord_length Number of units in nord, returned from
random_word_. {(Input)

L) ascli_word This string wiill contain the word, leff justifled,
With +tralilng blanks. This string should be 1ong
enocugh to holtd the 1longest word that may be
returned. Thls is normally the value of "maxlimum™
supplled to random_word_. (Qutput)

5) ascli_hyphenated_word This string witll contaln the wordy, with
hyphens between the syllablesy, Jeft Justified
within the string., The {tength of this string
should be at least I¥maximum/2+1 to guarantee that
the hyphenated word will! filit. (Qutput)

Entcy? convert_word_3no_hyphens

This entry can be used to obtaln the ASCII form of a random
word without the hyphenated form.

Usage

MTB-194 Honeywell Informatlon Systems, Inc.
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dcl convert_mword_gno_hyphens ((0%*) fixed bin, fixed bin,
char(*));

call convert_vord_sno_hyphens (word, word_tength,
ascll_word)j

Arguments are the same as above.

MTB-194 Honeywet ! Information Systems, Ince.
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Name!: convert_word_char_

This subroutine faclljitates printing of the hyphenated word
returned from a call to hyphenate_.

Usaase

dcl convert_word_char_ entry (char(*), (*) bit(1) allgned,
fixed biny char(*) varying);

call convert_word_char_ {(word, hyphens, last, result);

1) word This string is the word to be hyphenated. (Input)
2) hyphens This 1Is the array returned from a call to
hyphenate_ that marks characters in word after

~ which hyphens are to be Inserted. (Input)
3) tast This iIs the status code returned from hyphenate_.

If negative, the result wlll be the original word,
unhyphenatedy with ** followling It. 1If positive,
the vword wit! be returned hyphenated, but with an
asterisk preceding the last*th character. 1t
zero, the word wili be returned hyphenated wilthout
any asterisks. {(Input) '

%) result This string contalns the resultant hyphenated
word. (Output)

MTB-194 Honeywell Information Systems, Inc.
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Name? dlgram_table_compiler, dtc

This command complles a source segment contalnlng the
digrams for the random word generator and produces an oblect
segment with the name ™digrams_".

Usage
dlgram_table_compl ler pathname =-option-

1) pathname Is the pathname of the source segment. If
the suffix “.dtc*™ does not appear, it wlli be
assumed. Regardless of the name of the
source segment, the output segment witl
always be given the name "dlgrams_*" and wil!
be placed In the working directory.

2) =option- may be the folloning?

~-1isty -lis 1ists the compiled table on the termlnal.
The table witll be printed in columns to fijt
the terminal tine lengthe TIf flle_output Iis
belng usedy {ines will be 132 characters
long.

-tlst ny ~-ts n tists the table as above, but uses n as the
number of columns to print, Each column
occupies 14 positions, thus a vatue of S will
cause 5 columns ¢to be printed, each tine
being 70 characters 1Jong. This option |is
useful! when flle_output Is belng used, so
that the 1{1lnes produced are not too long to
filt on the terminal to be used to print the
output flle.

Notes

The compller makes an attempt to detect Inconsistent
combinations of attributes, as well as syntax errors. If an
error Is encountered during compllation, processing of the source
segment will contlnue [If possible. The dlgrams segment in case

MTB-19¢4% Honeywell Informatlion Systems, Inc.
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of an error wliltf be teft In an undefined state.

During compitation, the ALM assembler is used. At that
point the letters “ALM™ will be printed on the terminat. It
compliation was successful, no other messages should appeare.

The fisting produced by digram_table_compiler Is In a format
sultable for printing on the terminal -- not for dprinting. Thls
Ils because blank iines are used for page breaks, Instead of the
“new page® character as recognized by dprint.

Syntax

The syntax of the source segment ls speclfled below. Spaces
are meaningful to this compller and a space Is only allowed where
speclfled as <space>. The new line character is Indicated as
<new |llne>,

<digram table>$t= <unlt specs>3l<nen line>l.c.<digram specs>$
cunit specs>tt= <unlt spec>lcdellm><unit spec>laese
<dlgram specs>$it= <dlgram spec>{<delim><digram spec>lea.
<deilm>tt= ,[<new | ine>)i<new 1lne>
<unlt spec>tt= <unilt name>I<not begin word>{<no final split>1]}
<digram spec>it= [<begin><not begin><break><prefix>»]
<unit name><unlt name>{c<suffix>{<end>{<not end>111}
<unit name>tt= <jetter>{<ietter>]
<letter>t:= atbicidielfligihlilllikitiminiolpliqirisitiulvinwixliylz
<not begln word>tt= <bjit>
<no final split>tt= <bit>
<begln>3t= <bit>
<not begin>tt= <bjit>
<break>tt= <blt>
<prefix>tit= <space>l!-
<suffix>st= <space>i-1+
<end>1t= <b]t>
<not end>$s= <bit>
<b]lt>$t= <space>li

The first part of the <digram table> consists of definltlons
of the varlous units that are to be used and thelr attributes.
The unjlts are deflned as one or two-fetter palrs, and the order
in which they are defined 1ls unlimportant. For each unit, the
attrlibutes <not begln word> and <no flnal spllt> may be

MTB8-194 Honeywell Informatlon Systems, Ince.
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speciflede In addlitlon, If <unlt name> Is a, e, ly 09y Or uy the
“vowel™ attribute is set. If the unit is yy the
“atternate vowel™ attribute Is set. A <bit> 1Is assumed to be
zero 1t specifled as <space>, or one if specifled as 1.

The second part of <dlgram table> specifies all possible
palrs of units and the attributes for each paire. The order In
whlch these palrs must be speclfled depends on the order of the
<unit specs> as follows?

Number the <unlt spec>s from 41 ton In the order In which
they appeared In <unlt specs>. The flrst <digram spec> must
consist of the palr of unlts numbered (1,1), the second
<digram spec> Is the palr (142)4 etcey and the last <digram spec>
s the pair (nyn). A1l pairs must be specifledy l.eey there must
be n¥n <dlgram spec>S. The <bit>s preceding or tollowing each
palr set the attributes for that palr as shown. The <prefix> and
<syuffix> indicators are set to 1 if specified as "-%. It
¢csuftix> Is specifled as "+*, the "illegal palr™ Indlcator wlll
be sety, and no other attrlbutes may be specified for that
<dlgram spec>.

Example

The foltowlng 1ls a very short example of a <digram table>,
Only four units are deflned, “a*, "b*, “sh™ and "e". The letter
“e™ |s oglven the ™"no final split"™ attribute, the pair *“aa™ ls
glven "jtlegal palr*™, the palr "ae”™ 1Is glven the ™not begin®™,

*break", and "“not end™ attributes, etce.

AsbysShee 13

aa+,abysashy, 11 ae 1

bas 1 bbs 11 bsh 14be

shay 11 shb 1,shsh+,sheyeaseby,esheee
$

Assume the above segment was named "“dt.dtc*". Befow 1s an
example of the command used to compile and flst the table
produced for dt.

digram_table_compller dt ~-ls
ALM

MTB-19¢ Honeywetl § Informatlon Systems, Inc.
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1 a 0010 2b 0000 3 sh 0000 L e 0110

000 aa +00 000 ba 00 000 sha 00 000 ea 0¢
000 ab 00 010 bb g0 011 shb 01 000 eb Q0
000 ash 00 011 bsh 01 000 shsh+QQ 000 esh @0
011 ae 01 000 be 00 000 she 00 000 ee 00

The flrst Iilne of output llsts the Individual unlits. The
number preceeding the unlt Is the unlt iIndexe The four bIits
following the unit are respectlivelyt

not begin sytlable
no final spiit
vowel

alternate vowel

Following the unit specifications are the digram speclflcations.
Preceeding each digram are three bits and a space (or possibly a
"='") with meanings corresponding to those specifled In the source
segment as followst

begin

not beglin

break

prefix (1f *-" appears)

Immedlately following each digram |Is a fietd which may be blank,
="y or "+, If "+, the "illegal palr™ flag ls set. Otherwlise,
the meaning of the “-" and following two bits are as follows?

sufflix (1t “-* appears)
end
not end

MTB-194% Honeynel! Informatlon Systems; Inc.
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Names?: hyphen_test

This command uses the random word generator (the same one
used by generate_words) to divide words into syliables. Hords
are printed on the terminal with hyphens between the sylliablese.

Usage
hyphen_test -control_arg- ~wordi- ... -wordn-

1) control_arg may be -probablillty (-pb), speclifylng that
the probabllity of each of the words that
follows be printed alongside the hyphenated
wWOor de

2) word]l are one or more words to be hyphenated. A
word may consist of three to tuenty
alphabetlc charactersy, only the flrst of
which may be uppercase.

Notes

The control argument may appear anywhere in the command
1ine. However, It only applles to words that follow. Words
preceding the option will be hyphenated but no probablilities will
be calculatede.

If a word contalns any 1llilegal characters, or Is not of
three to twenty characters In length, the word wiill be printed
unhyphenated, followed by ¥*¥,

It the word could not be completely hyphenated because it
was consldered unpronounceable, an asterlsk (*) wllt be printed
out 1In front of the ftirst character that was not accepted.s The
part of the word before the asterisk will be properly hyphenated,

The calcutated probablllty iIs the probablility that the word
Wwould have been generated by generate_words, assuming
generate_nords was reguested to generate a word of that length
onlys If a range of lengths ls requested of generate_words, each
length has equal probablility. For example, if generate_words Iis

MTB-19¢ Honeywell Information Systems, Inc.
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called to generate words of 6, 7y or 8 characters, there iIs a 33X
probablliity that a given word will! have 8 characters. 1¢
hyphen_test is then asked to calculate the probablilty of a glven
8 letter word, that probabllity should be dlvided by 3 to obtain
the correct probabliity for the case of three possible lengthse.

MTB-194 Honeywell Information Systems, IncC.
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Name?! hyphenate_

This subroutine attempts to hyphenate a word Into syllables.

Usage

dc! hyphenate_ entry (char(*), (*) blt(1) allgned, fixed
bin) 3§

call hyphenate_ {(word, hyphens, code);}

1) word Thls is a teftt Justified ASCII string, 3 to 20
characters In length. Thls string must contaliln
all lowercase alphabetlc characters, except the
first character may be uppercase. Tralling blanks
are not permitted In thls strilng. (Input)

2) hyphens This array wlilt contaln a *1"b for every character
In the word that Is to have a hyphen following it.
(Qutput)

3) code Thls Is a status code, as foltfows!

0 word has been successfully hyphenated.
-1 word contains i(ttegal {non aiphabetic or
uppercase) characters.
-2 word was not from three to twenty characters
In length.

Any positive value ot code means that the word
coutdn®t be completely hyphenated. In this case,
code 1is the position of the tirst character In

word that was not acceptable. YThe part of the
word before code wlll be property hyphenated.
{(Qutput)
Notes
This subrout ine uses random_word_ to provide the

hyphenatlon. It does this by calling random_word_%glve_up and
supplying Its own version of random_unit and random_vowel that

MTB-194 Honeywell Information Systems, Inc.
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return speclfled units (of the particular word to be hyphenated)
instead of random units.

The word supplied to hyphenate_ Is first transformed Into
units by translating pairs of 1letters Into single units 1f a
2-letter unit Is deflned for the palir, and then by transtating
the remaining single fletters iInto units. See the subroutine
descriptlon of random_word_ and random_unlt_ for a description of
units. If any units of the word are rejJected by random_word_,
hyphenate_ triles to determine It the refused Jetter was a
2-letterr unit. If thls ls the case, the 2-letter unlit iIs broken
Into two 1-letter units and random_word_ Is called agaln. In
rare cases, hyphenate_ 1Is not able to determine which 2-letter
unlt is at fault, and wil! return a status code Indicating that
the word |s unpronounceabley, when, In fact, It coutd have been
properly divided by breaking up a 2-letter unit.

Entryt hyphenate_$probabllity

This entry returns Informatlon as above, but also supplies
the probability of the word having been generated at random by
generate_nword_ or random_word_generator_. The assumption |s made
that generate_word_ or random_word_generator_ was asked to supply
a word of exactly the same {ength as the word given to
hyphenate_, rather than a range of tengths. If a range of
lfengths mas asked of generate_word_, the probabltlty must be
divided by the number of different 1lengths (all lengths are
equaliy probable).

Usage

dcl hyphenate_Sprobablilty entry (char(¥*), {(*) blt(1)
aligned, flxed biny float bin)3

call hyphenate_g$probabllity {word, hyphens, code,
probabltity)s

1) to 3) are as above.

4) probablilty ls the probabllility as deflned above. (Output)

MTB8-194% Honeywel! Information Systems, Ince.
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Notes

It the supplled word is iltegal (l.e. code is not zerol), fthe
probablllity wllt be returned as zero.

Entryt hyphenate_g$debug_on, hyphenate_$debug_off

These entrles set and reset a swltch that causes
hyphenate_$probabil ity to print, on user_output, all units (see
the subroutine descriptions of random_word_ and random_unit_ for
a description of units) that are illegal iIn a glven position of
the worde Thls entry s useful for debugging a dlgram tabte for
random_word_. It makes no assumptlons about the Information
contalned iIin the digram table with regards to which unlts are
defined, thelr distrlbutions, the order of the units, etc.
However, It assumes that a call to random_un]lt_gprobabliity witl
return arrays of ¢the size digrams_$n_units contalnlng the
probabitities of the unlts that are defined. See the subroutlne
description of random_unlt_ for a descriptlion of the
random_unit_gprobabillty entry, and the subroutine description of
random_word_ for a descriptlon of digrams_.

Usage

dct hyphenate_%debug_on entry)
dcl hyphenate_%$debug_off entry)

catll hyphenate_8debug_onj;
call hyphenate_3%debug_off;

Notes

An example of the output produced 1Is as foliows. The
assumptlon s that hyphenate_g%probabllity Is Invoked by the
hyphen_test command using the -probablitlty optlon.

hyphenate_%debug_on

hyphen_test -probablility flsh

XoCkols bDsCrydefageheleksMeNyPeSetsVeWeXsYsZeChyghsph,
rhyshy thewhy, QU’CK,L; lgf‘h,ﬂh'qu 'SD;

fish 6.04127576e-5

MTB-194 Honeywet !l Information Systems, Inc.
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In the above exampley the units x and ck are shown to have been
l1tegal as the tirst unlit of the wordy and the wunit £
(underiined) Is the first unit of the word that was accepted.
Att other unlts that mere not printed are fegal as the first unlt
of the word. Following the semicolon after §{ are the units that
are Jlllegal 1In the second position of the word (assuming that f
Is the first unit). Then 1 Is shown as the legal wunit that Is
taken from the word “flish™. Thls repeats for each position of
the word, ending in the tegal unit sh (note only one undertine).

If the suppltled word is illegal, the last undertiined letter
In the output is (usually) the letter that was not accepted. In
cases where hyphenate_ has to split up a 2-letter unit, the word
will be shown to start over from the beglnning.

MTB-194 Honeywei1 Information Systems, Inc.
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Namet! print¥_digram_table

Thls entry merely prints the digram table on the terminal,
assuming that 1[It has already been compiled successfutly. The
segment "dlgrams_™ ls assumed to be located In the working
directorye.

Usage
print_digram_table -n-

1) n Is the number of columns in which to print the table.
If not specltledy, the maximum number of coltumns that
wlly fit In the terminal Ilne witll be used. Each
column occuples 14 positions. If tile_output Is belng
usedy the termlnal llne width Is assumed. to be 132.

Notes

This entry performs the same function as the -ilist option of
digram_table_compller.

MTB-194 Honeywetll Information Systems, Inc.
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Name! random_unit_

This subroutine oprovides a random unit number tor
random_word_ based on a standard distrlbutlon of a glven set of
units. It Is referenced by the generate_word_ subroutine as an
entry vatue that ||s passed in the call to random_word_«. This
subroutine assumes that the dlgram table being used by
random_word_ [s a standard tabte. The digram table [tself [s not
referenced by this subroutine.

Usage
declare random_unlt_ entry (fixed bin)}
call random_unlt_ (unit)3
~ 1) unit iIs a number from 1 to 34 that corresponds to a
partlicular unit as (lsted In Notes beiows {(Output)
Notes

The table below contains the wunlts that are assumed
specltfled In the dligrams supplled to random_word_«. Shown in the
table are the unit number, the tetter or letters that unit
represents, and the probablllity of that wunlt number belng
generated.

1 8 04739 8 h «02844 15 0 04739 22 w 03792 29 rh .00474
3 € «05687 10 ) 03792 17 r 04739 24 vy 03792 31 th .00948
4 d 05687 11 k 03792 18 s 03792 25 2z 00474 32 wh 00474
S e 05687 412 | 02844 19 t 04739 26 ch Q0474 33 Qu 00474
65 f 403792 13 m 02844 20 u 02844 27 gh 00474 34 ck 00474
7 9 «03792 14 n 04739 21 v 03792 28 ph 00L74

r
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Entry! random_unit_grandom_vowel
This entry returns a vowel unit number onlye.
Usage
declare random_unlt_$random_vowel {(fixed bin)}

call random_unit_grandom_vowel (unlt)}

1) unl?t As above. {Output)

Notes
Below are flsted the vowel units and thelr distributionse.
1 a «167
5 e .250
9 1 .167
15 o .167
20 J -167
24 y .083

Entryt random_unit_gprobablitities

Thlis entry returns arrays contalning the probabllities of
the units as listed in the table on the previous page. This
entry 1Is provided for hyphenate_g$Sprobabllity and any other
program that might requlire thils iInformation. The probabjlities
must be computed when thls entry |Is calledy, so It [Is suggested
that the call be made only once per process and the values saved
In Internat static storage.

Usage

declare random_unlt_3probabillties entry ((*) float bin, (*)
ftoat bin);

call random_unit_Sprobablilities (unit_probssy vowel_probs);
1) unit_probs Thls array contains the probablliities of the

Individual wunlts assuming the random_unlft_ entry
Is called to generate the random unlts. The value
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of unit_probs(l) lIs the probability of wunit(li}.
{(Qutput)

2) vomwel_probs This array contalns the probabjilitles of the units
when random_vowel [s calleds Slince there are only
& wvowels, most of these values will be zero.
(Output)

Notes

A future verslon of random_unit_ may use different wunits
with different probabitities. The slze of the two arrays must be
farge enough to hold the maxlmum number of values that may be
returned by random_unlit_ (which 1Is currentliy 34). Programs
should pot depend on the unlt_lndex-to-letter correspondence as
shown In the table. Thlis Information can be obtalned by using
the Include file digram_structure.incl.pii,.
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Namet! random_word_

This routine returns a single random pronounceabte word of
specified length. It 1ls called by generate_word_, and allows the
caller to specify the partlicular subroutines to be used to
generate random units. For users desiring random words with an
English-llke distribution of letters, generate_word_ shoutd be
used.

Usage

dcl random_word_ entry ((gt*) fixedy (0t*) bit(1) alligned,
fixedy fixed, entry, entry))

call random_word_(wordy hyphens, char_lengthy, unit_length,
random_unity random_vowel)

1) word The random word willi be stored In this array
starting at word(1l) (word(g) witl always be 0).
The numbers stored will! correspond to a "unit
index*™ as described 1In Ngotes below. This array
must have a length at least equal to the value of
“char_length”. Unused positlions In thls array, up

to word{char_length), nill be set to zero.
(Dutput)
2) hyphens This array must be of fength at least

*“char_fength®, A blt on 1In a position of this
array Indlcates that the corresponding unit In
“word"™ (Including the very last unit) ls the tast
unit of a syliabte. (Dutput)

3) char_length Length of the word to be generated, In characterse.
{Input)

4) unit_length This Is the length of the generated random word in
unitss l.e.y the index of the last non-zero entry
In the “word™ array. The actual length of the
word In equlvatent characters wltl be the value of
char_tengthe. (Output)
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5) random_unit This 1s the routine that wlll be <called by
random_word_ each time a random_unit [s needed.
The random_unlt routine Is declared as follons?

dc! random_unit entry (fixed bin);

where the value returned ls a unit Index between 1
and n_unlts. If an English-like distribution of
tetters 1ls deslred, the *random_unlt_" subroutine
may be speclifled here. See Notes below. (Input)

6) random_vownel :
This is the routine called by random_word_ nhen a
vowel unit is requireds Thls routlne must return
the Index of a unilt whose *vowel" or
“atternate_vounel®™ bits are one See Notes below.
Thls routine ls declared as follows?

dc! random_vowel entry (flxed bin);

It desired, the subroutine
“random_unit_$random_vowel™ may be specified In
this place. (Input)

Notes

The word array can be converted Into characters by calling
convert_word_.

In order to use random_word, a dlgram table, contalned In a
segment named “dlgrams_", must be avallable in the search path,
This table can be created by the digram_table_compller.

If the user supplles his own verslons of random_unlt and
random_vowel, fthese subroutines will have to supply legal units
that are recognlzed by the random_word_ subroutine. The Include
fite "digram_structure.incl.pll1”™ can be wused to reference the
dlgram table to determline which units are avallable. If Inctuded
in the source program, approprlate references to the following
varjiables of interest in *“digrams_" will be generated:

decl n_units tixed bin defined digrams_3sn_units;
del fetters(0:n_units) char{(2} allgned
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based(addr(digrams_gSletters));
dcl 1 rules(n_units) allgned based(addr(dlgrams_grules)),
2 vowe! blt(1),
2 alternate_vowel Dbit(1),

wheret
n_units Ils the number of different units.
letters(l) contalns {1 or 2 characters (left Jjustiflied)

for the 1°th unit.

rules.vowel(l), rulessalternate_vonel(l)
One of these two blts are set for the wunlts
that may be returned by a call to
random_vowel.

When random_unlit Is called, a number from 1 to n_units must
be returned. When random_vowel [s calledsy a number from 4 to
n_units, where one of the two bits In rutes(l) is marked, must be
returned.

Entryd random_word_%debug_on

This entry sets a switch n random_word_ that causes
printing (on user_output) of partial words that could not be
completed. This entry 1is of iInterest during debugging of

random_word_ or for checklng the consistency of the digram table
prepared by the user.

Usage
dcl random_word_S$debug_on entry;
call random_word_gdebug_on;
Entry: random_word_s$debug_off

Thls entry resets the switch set by debug_on.
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Addjitlonal notes

The random_word_ subroutine can be used for certain speclal
applicatlons (such as the appllication used by hyphenate_), and
there are certain features that help support some of ¢these
applications. The teatures described below are of (ittle
Interest to most userse.

The tirst feature allows the caller-supplied random_unit
{and random_vowel) subroutine to find out whether random_word_
**accepted” or *“rejected”™ the previous unit supplied by
random_unit. Each time random_unit Is Invoked by random_word_,
the value of the argument passed Is the [ndex of the prev]ious
unit that random_unit_ returned {(or zero on the first call to
random_unlit in a given invocatlon of random_word_). The sign of
the argument wlll be poslitive lf thils last unlt was accepted.
"Accepted™ means that the last unit was Inserted Into the random
word and the word Index maintalned by random_word_ was
incremented. Once a unit ls accepted, It {s never removed. Thus
a positive value of the unit Index passed to random_unlt means
that a unit for the naxt position of the word is requested.

It the unit Index passed to random_unit has a negatlve slgn,
the 1last unlt was relected according +to the rules used by
random_word_ and Information supplled in the digram tabte. it
the wunlit s rejectedy random_word_ does not advance lts word
index and caills random_unit again for another unit for that same
word positlon. HWith this Informatlon random_unlt can keep track
of the “progress™ of the word belng generated.

The teature described above 1is wused by the speclal
random_unit routine provided by hyphenate_. Since the
random_unlit routine for hyphenate_ Is not realily supplying random
units (but ls suppiylng units of the word to be hyphenated), It
must Know whether any particutar unlt [Is rejected by
random_word_. Relection then implles that the word 1Is 1illegal
according to random_word_ rules.

The second feature allows random_unit to “try"™ a certaln
unit without committing that unit to actually be used In the
random word. The slgn of each unit suppllied to random_word_ by
random_unlit ls checkede If the sign of the word |[s poslitive,
random_word_ wlll accept or relect the unjit according to Its
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rulesy, and will indlcate this on the subsequent call to
random_unit.

If the sign of the unit passed to random_word_ Is negative,
random_word_ will merelty Indlcate (on the subsequent call to
random_unit) whether that unit woulid have been accepted, but It
never actually wupdates the word [ndexe. In other nwords,
random_word_ always rejects the unit, but lets random_unlt know
whether the unlt was acceptable.

This fatter fteature Is wused by hyphenate_8%Sprobablliity In
order to determine which of ail possible unlts are acceptable In
a glven posltion of the worde The random_unlt routine used by
hyphenate_¢probablllty trles all posslible units In each word
position, and only allows random_word_ to accept ¢the unlit that
actually appears In that position.
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Name: read_tabtle_

This subroutine Is the compller for the digram tabie for
random_word_. It Is catled by digram_table_compiler.

Usage

declare read_table_ entry (ptr, flxed bin(24), returns
(bit{(1))3

flag = read_table_ (source_ptr,s bltcount);

1) source_ptr |Is a polnter to the source segment to be compiled.

{(Input)
2) bltcount Is the bit count of the source segment. (Input)
3) ftag is "0"b If complitation nwas successful, It Is "1i"b

I1f an error was encountered.

Notes

If compilation was successful, the compllied table wnlit be
placed In the working dlrectory wlith the name “digrams_". If
unsuccessful, the digrams segment may or may not have been
created, and may be teft In an Inconsistent state (l.e.y unusable
by random_word_). Error messages are printed out on user_output
as the errors are encountered, except that flle system errors are
printed on error_output.

Thls subroutlne uses the ALM assembler for part of [Its worke.
As a result, the letters "“ALM™ will be printed on user_output
sometime during the compilation.

<
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