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Subjlectt A random word generator for Multics

Morrle Gasser of the MITRE Corporatlon has written a set of
prograas that are capable of generating pronouncable Engllish

nords at random. Enclosed with this M8 1Is the draft
documentation for the various modutes which comprise the word
generatftor, Comments on the user Interface are especially

nwelcome; send them to Green,HOruld and Gasser.ADruld on the MIT
Muftlcs system.

The random word generator {(random_word_) is a table~-driven
program that returns an array of numbers {(units) which form a
vword, The unlts are supplled by a subroutine that Is
caller~-speclifleds The standard version of +this subroutine Iis
named random_unit_,s although there 1s no requirement that the
units themselves be randome.

The parameters to random_word_ are the number of [letters
that may appear In the generated word, and the random_unlt_
subroutine, The random_word_ routine calls random_unlit_
repeatedly to get wunits, each time determining from a "dlgram
table™ whether the returned unit may be added to the end of fthe
Wword belng generatedy, according to the rules encoded In the
digram table. Units which satisfy the rules are added fo the end
of the generated word; unlits which do not satisfy the rules are
ignored. Units are requested until the {ength in letters meets
.the calier®s criterlae.

The table that drlves random_word_ is referenced as an
external array with the name ™dlgrams_". Thls table can be
prepared by the user by creatling an ASCII segment speclfying the
rules, and compliing 1t with the digram_table_compiler. The
digram table is In two partss The flrst part specifies one or
two {detter symbols that deflne each unlt, and some flags that
define various rules for each unite The second part tists every
possible palr of these unlits (l.e.y 1f there are n unlts then
there are n*n palrs), and contalns several more flags for each
palr that define rules about comblning pairs.

Muitics Prolect Internat working documentation. Not to be
reproduced or dlistr lbuted outside the Multics Project.
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Onty the digram table ltself Is specifically English-oriented]’
the symbolic representation of +the wunits and letters is
unimportant to the digram_tablie_compller and random_word_ (except
that the number of letters in each unit is used fo determine how
fong the generated word Is). The random_word_ and random_unit_
subroutine operate upon unlt Indices, 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 exists, the random_unit_
subroutine "knows®™ what units exist In the dlgram tabley, what
their frequencles of occurance are, and which ones have speclflic
attributes. Thus it does not have to reference the digram table.
fFor that reason, it it deslred to replace the digram table, the
random_unlt_ subroutline must also be replaced.s Some of these
dependencies could have been ellminated by having the
random_unlt_ subroutine reference the digram table on the first
call to determlne which unlts exlst, but thls was not done for
reasons of efficiencys The only unit attribute that random_unlit_
cares about Is the “vowel™ attrlbute, for the entrypoint
random_unit_%random_vowels For these reasons, a new digram table
can be created (without replacing random_unit_) only if the
English-letter representation of the units, and the order of the
units, iIs not modifled.

Note that oniy the command interface (generate_words) will
be user-vislble; the rest of the modules wli! remaln Internal
Interfaces.
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Names generate_word_

This subroutine returns a random pronounceable word as an
ASCII character strings It aiso returns the same word spilt by
hyphens Iinto syllables as an ald to pronunciatlon.

Usage

declare generate_word_ entry (char{*), char{*), fixed bin,
fixed bin)3s

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

1) word is the random word, padded on the right with
bilanks. This string must be 1ong enough to
hold the word {(at Jeast as {ong as max)e.
{(Output)

2) hyphenated_word (s the same word split Into syliables. 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) min Is the minimum ftength of the word to be

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

L) max Is the maximum length of the word to be
generated., The actual ftength of the word
wili be uniformiy random between min and maxe.
The value of max must be greater then or
equal to min, and less than 21. {Input)

Note

Each call to generate_word_ should produce a different
random word, regardless of when the call ls made. However, as
mith any random generator, there Is no guarantee that there will
be no dupllcates. The probability of duplication Is greater with
shorter wordse
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Entry: generate_word_8init_seed

This entry allows the user to speclity a starting seed for
generating random words. If a seed Is specified, the exact same
sequence of random words will always be generated on subseqguent
callis to generate_word_ provlding the same values of min and max
are specifieds If this entry Is not called In a process, the
value of the clock |s used as the Initial seed on the flrst call
to generate_word_, thereby "guaranteeing®” different sequences of
words in dlifferent processes.

Usage
declare generate_word_s$inlt_seed entry (fixed bin(35))3
call generate_word_3SIinit_seed (seed)]

1) seed i1s the inltial seed value. If zeroy, *the system
clock mllil be used as the seed. (Input)

MTB-194 Honeywell Information Systemsy, Ince.
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Name? 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 foilowling?

nwords

-min n

-max p

-length ne -In n

-hyphenate, -hph

-seed SEED

is the number of words to oprint. If not
speclfiedy, one mword Is printed.

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

specifles the maximum length of the words to
be generated.

specifies the length of the words to be
generateds If thls argument ls speclfled, all
words wiil be thls length, and =-min or -max
may not be specified.

causes the hyphenated form (divided into
syllables) of each word *to be printed
alongside the original mord.

On the flirst call to generate_words In 3a
process, the system clock Is used to obtaln a
starting “seed®™ for generating random words.
Thls seed |s updated for every word generated,
and subsequent values of the seed depend on
previous values {(In a rather complex way). If
the =-seed argument is speclifled, SEED must be
a posltive decimal iInteger. For a given value
of SEEDy the sequence of random words wlll
always be the same providing the same length
values are specifieds When no -seed argument
is specifledy, the last value of the wupdated

MTB-194 Honeywel ! 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 seed, specify a zero value
for SEEDy le.2e5 —~Seed .

Notes

If nelther -min, =-maxy nor =-length are speciflied, the
defaults are ~-min 6 and =-max 8. In all other cases, the defaults
are =-min 4 and -max 20.

If -length Is not speclfiedy the 1engths of the random words
will be uniformty distributed between min and max. Hords
generated are printed one per 1iney, with the hyphenated forms, If
specified, lined up Iin a column alongside the orlginal! words.

MTB8-194 Honeywell Intformatlion Systems, Inc.
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Name? convert_word_

Thls subroutine 1s wused to convert the random word array
returned by random_word_ to ASCII.

Usage

dct convert_nord_ entry ({02*) fixed bin, (D2¥) bit(1)
alligned, tixed bln, char(¥), char(¥*))};3

caltl convert_word_ (word, hyphenated_word, word_length,
ascli_word, ascil_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) word_length Number of unlits In wWord, returned from
random_word_. (Input)

4) ascli_word This string will contain the word, left justifled, .
With tralliing blanks. This string shouid be long
enough to hold the {ongest wWord that may be
returned. This is normally the value of "maximum™
supplled to random_word_. {(Qutput)

5) ascli_hyphenated_wnword Thls string will contaln the word, wlth
hyphens between the syllables, left Justified
Wwithin the string. The 1length of this string
should be at least 3*¥maximum/2+1 to guarantee that
the hyphenated word wiftl flt. (Output)

Entcyt convert_word_$no_hyphens

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

Usage

MTB-194 Honeywell Informatlon Systems, Inc.
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dél convert_word_gno_hyphens ((0%*) fixed bln, fixed bin,
chart*));

call convert_word_3no_hyphens (word, word_length,
ascil_word)js '

Arguments are the same as above.

MTB=-194 Honeywell Information Systems, Inc.
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Hame?: convert_word_char_

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

Usage

del convert_word_char_ entry {(char(*), (*) blt{(1) aligned,

fixed biny char(*) varylng)?

call convert_word_char_ {(wordy hyphens, last, resutt);

1) word

2) hyphens

3) tast

%) result

This string is the word to be hyphenated. (Input)

This 1Is the array returned from a call to
hyphenate_ that marks characters 1In word after
nhich hyphens are to be inserted. {(Input)

This is the status code returned from hyphenate_.
If negative, the result will be the original word,
unhyphenated, wlth ** folloning ite If positive,
the word will be returned hyphenated, but with an
asterisk preceding the tast*th character. 1t
Zeroy the word wiill be returned hyphenated without
any asteriskse. {(Input)

This string contailns the resultant hyphenated
word. {(Output)

MTB-194
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Name! digram_table_compller, dtc -

This command complles a source segment contalning 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 nil! be
assumed. Regardless of the name of the
source segment, the output segment will
always be glven the name "digrams_"™ and wli!
be placed In the working directorye

2) =option- may be the following?

-1isty -ls iists the complied table on the ferminal.
The table wlill be printed in columns to fit
the terminal line lengthe If tlle_output |s
belng used, lines will be 132 characters
fong.

-fist ny -Is n Ilsts the table as above, but uses n as the
number of columns o print, Each column
occupies 14 positions, thus a vatue ot S5 witl
cause 5 columns +to be printed, each t{lne
belng 70 characters 1{ong. This option |is
usetul when flle_output 1Is belng wused, so
that the {lnes produced are not too fong to
fit on the terminal to be used to print the
output file.

Notes

The compiler makes an attempt to detect Inconsistent
combinations of attributes, as well as syntax errors. It an
error ls encountered during compllation, processing of the source
segment  wlll contlnue It possible. The dlgrams segment In case

MTB~-194 Honeywell Information Systems, Inc.
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of an error wil! be teft Iin an undefined state.

During compifations the ALM assembler is used. At that
point the letters ™ALM™ wlil be printed on the terminal. If
compilation was successfuly N0 other messages should appear.

The listing produced by digram_table_compiler is In a format
sultable for printing on the terminal -- not for dprinting. Thls
Is because blank tines are used for page breaks, Instead of the
*nem page™ character as recognlzed by dprint.

syntax

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

<digram table>313= <unit specs>ji<nen f1ine>ls.se<digram specs>%
<unlt specs>tt= <unlt spec>i<dellnm><unit spec>laee
<digram specs>ii= <dlgram spec>{<delim><digram spec>l.es
<dellm>ts= ,(<new 1ine>li<new line>
<unit spec>it= <unlt name>I<not begin word>f<no final spliit>l]
<digram spec>$t= [(<begin><not begin><break><prefix>]
<unit name><unlit name>ic<suffix>{<end>{<not end>11]
<unit name>tt= <fetter>{<ietter>]
<letter>isi= atbiclidlelfigihliillikitiminioliplqirisitiulvinixiylz
<not begln word>$t= <bit>
<no final split>3t= <bit>
<pegin>33= <bit>
<not begin>ti= <bit>
<break>t3= <«<bijit>
<preflx>23= <space>i-
<suffix>si= <space>l-1+
<end>tt= <blt>
<not end>t3= <blit> .
<blt>3t2= <space>ii

The flrst part of the <digram table> consists of definitlons
of the various units that are to be used and their attributes.
The units are deflned as one or two-letter palrs, and the order
in which they are defined is unlmportant, For each wunit, the
attributes <not begln word> and- <no final split> may be

MT8-19¢4 Honeywell Informatlion Systems, Ince.
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specifled. In addlitlion, If <unit name> is a, e, 1y 0y Or uy, the
“vownel*™ attribute is set. If the unit 1s ysy the
“afternate vowel®™ attribute ls set. A <bit> 1is assumed to be
zero 1f specifled as <space>, or one ]lf specifled as 1.

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

Number the <unit spec>s from 1 ton In the order In which
they appeared In <unlt specs>. The flrst <digram spec> must
consist of the pair of unlts numbered (1+1)y the second
<dlgram spec> s the palr (152)9 etCey and the tast <digram spec>
is the palr (nen)e All pairs must be specifledy, l.eey there must
be n¥n <digram spec>s. The <bit>s preceding or following each
palr set the attrilbutes for that palr as shown. The <prefix> and
<suffix» indicators are set to 1 if specified as *-™, If
<suffix> 1is speclftled as "+, the “[illegal palr™ indlcator wlil
be set, and no other attrlbutes may be specifled for that
<dlgram spec>.

Example

The followlng 1s a very short example of a <digram table>,.
Onty four unjits are defined, "a*y, "b*y “sh™ and "e”. The letter
“e*™ Is glven the *no flnal split™ attribute, the pair "aa™ lIs
glven "jillegal pair™, the palr "ae" 1is glven the “not begln™,
"break™, and "not end™ attributes, etc.

asbyShee 13

aa+sabsashy 11 ae 1

bas 1 bby 11 bsh 1.be

shay 11 shb 1,shsh+y,shegea,ebyesheee
L 3

Assume the above segment was named “dt.dtc™. Below 1Is an
example of the command used to compile and {lst the table
produced for dt.

digram_table_compller dt -1s
ALM

MTB-194 Honeywel! Informatlon Systems, Inc.
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1 a 0010 2b 0000 3 sh 0000 4 e 0110

000 aa +00 000 ba 00 900 sha 00 000 ea 00
g80 ab 00 040 bb 08 g41 shb 01 000 eb 00
080 ash 80 8114 bsh 01 000 shsh+g0 000 esh 00
g11 ae 01 000 be 00 000 she 090 000 ee 0D

The flrst 1{lne of output 1lsts the Individual units. The
number preceeding the unit Is the unit indexe. The four bits
following the unit are respectlivelyt

not beglin syllable
no final split
vomel

alternate vowel

Following the unit specifications are the digram speclfications.
Preceeding each digram are three blts and a space {or possibly a
"-") with meanings corresponding to those specified In the source
segment as follonst

begin

not begin

break

prefix (1f “-*" appears)

Immediately following each digram Is a fleld which may be blank,
®at, or "+, If “+", the "lllegal palr™ flag Is set. Otherulse,
the meaning of the "-" and following tmwo bits are as fotlows?

suffix (1f “-* appears)
end
not end

MTB-194 Honeywetlj Informatlon Systems, Inc.
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Names: hyphen_test

This command uses the random word generator {(the same oOne
used by generate_words) to divide words into syltlables. HWords
are printed on the terminal with hyphens between the syllables.

Usage
hyphen_test -control_arg=- =wordi= ... -nordn-

1) control_arg may be -probablitity (-pb)s speclfylng that
the probablilty of each of the words that
fotllons be printed alongside the hyphenated
WO de

2) word]}l are one or more words to be hyphenated. A
word may conslist of three to tuenty
alphabetic characters, onily the first of
mwhich may be uppercases

Notes

The control! argument may appear anywhere In the command
1ine. However, It only applles to words that follow. Hords
preceding the optlon will be hyphenated but no probablilities wilt
be calcutated.

It a word contalns any 1illegal characters, or Is not of
three to twenty characters In lengthy, the word witl be printed
unhyphenated, followed by *¥,

If the word could not be completely hyphenated because it
was consldered unpronounceable, an asterlisk (*) will be printed
out In front of the first character that was not acceptede. The
part of the word before the asterisk will be properiy hyphenated.

The calculated probabllilty Is the probabiiity that the word
would have been generated by generate_words, assuming
generate_words was reguested to generate a word of that length
onlye If a range of lengths Is requested of generate_words, each
tength has equal probability. For example, If generate_words is

MTB-19& Honeywell Information Systems, Inc.
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calied to generate words of by 7y or 8 characters, there Is a 33%
probablility that a glven word will have 8 characterse. It
hyphen_test is then asked to calculate the probabliity of a glven
8 letter word, that probability should be divided by 3 to obtain
the correct probabliity for the case of three possible lengths.

MTB-19% Honeywell Information Systems, Inc.
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Name?! hyphenate_

This subroutine attempts to hyphenate a word Into syilables.

Usage

dct hyphenate_ entry (char(*), (*) blt{(41) aligned, flixed
bin)}

call hyphenate_ (word, hyphens, code)}

1) word Thls is a teft Justitled ASCII string, 3 +to 20
characters In length. This string must contaln
all towercase alphabetlc characters, except the
first character may be uppercase., Tralling blanks
are not permitted In this string. (Input)

2} hyphens This array wlll contaln a "1"b for every character
Iin the vord that s to have a hyphen following l1t.
{Output)

3) code This Is a status code, as follows?

0 word has been successfully hyphenated.
-1 word contains [llegal (non aiphabetic or
uppercase) characterse.
-2 word was not from three to twenty characters
In tength.

Any positive wvalue ot <code means that the word
couldn®t be completely hyphenated. In thils case,
code 1is the position of the first character In
word that was not acceptabie. The part of the
word before code wilill be property hyphenatede.
(Qutput)

Notes

This subrout lne uses random_word_ to provlde the
hyphenatione It does this by calllng random_word_$glve_up and
supplying its own version of random_unit and random_vowel that

MTB-19¢4% Honeywell Information Systems, Inc.
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return specified units (of the particular word to be hyphenated)
instead ot random unlts.

The word supplied to hyphenate_ Is ftlrst transformed into
units by franslating pairs of letters Into slingle units if a
2-letter unit s defined for the palrs, and then by transliating
the remalning single (letters into wunits. See the subroutine
descriptlon of random_word_ and random_unlt_ for a description of
units. If any units of the word are rejected by random_word_,
hyphenate_ tries to determine If the refused Jetter was a
2=-tletterr unit. If this Is the case, the 2-letter unit Is broken
Iinto two 1-fetter units and random_mword_ 1s called again. In
rare cases, hyphenate_ 1is not able to determine which 2-letter
unit is at fault, and niitl return a status code Indlcating that
the word 1s unpronounceable, when, in fact, it could have been
properly divided by breaking up a 2-letter unlt,.

Entry! hyphenate_$probabiiity

This entry returns Information as above, but also supplies
the probabliity of the word having been generated at random by
generate_word_ or random_word_generator_. The assumption ls made
that generate_word_ or random_word_generator_ was asked to supply
a word of exactly the same {ength as the word glven to
hyphenate_, rather than a range of lengths. It a range of
tengths nas asked of generate_word_s the probability must be
divided by the number of different 1lengths (altl lengths are
equally probable).

Usage

dcl hyphenate_g$probabitlity entry (char(¥*), ") blt(1)
aligned, flxed bin, float bin)3

call hyphenate_sSprobability {word, hyphens, code,
probabltity)s

1) to 3) are as above.

4) probablility Is the probabliity as deflned above. (Output)

MTB-194 Honeywel! Information Systems, Inc.
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Notes

It the supplled word is illegal {(l.e. code is not zerol, the
probabliity wiitl be returned as zero.

Entryt hyphenate_$debug_on, hyphenate_$debug_off

These entrles set and reset a switch that causes
hyphenate_gsprobabll ity to print, on user_output, all ynjts (see
the subroutine descriptlons of random_word_ and random_unit_ for
a descriptlion of units) that are ilttegal In a glven position of
the worde Thls entry ls useful for debugging a digram table for
random_word_. It makes no assumptions about the [nformation
contalned iIn the digram table with regards to which unlts are
definedy thelr distrlibutjions, the order of the units, etce.
However, 1]t assumes that a call to random_unlt_g$probabiflity will
return arrays of the size digrams_$n_unlits containing the
probabjitities of the unlits that are defined. See the subroutine
description of random_unit_ for a description of the
random_unit_3%probability entry, and the subroutine description of
random_word_ for a description of digrams_.

Usage

dci! hyphenate_%$debug_on entry;
dcl hyphenate_S$%debug_off entry)

call hyphenate_8debug_onj
call hyphenate_$debug_off;

Notes

An example of the output produced is as folionws. The
assumptlon Is that hyphenate_$probablitlty [s Invoked by the
hyphen_test command using the -probabllilty optlion.

hyphenate_$debug_on

hyphen_test -probablliity fish

X9CKef3 byCydefegahs)eKsMyNapPsSstTaViMeXsysZeChysghyph,
rhyshythenwhyquscks J? Iyrhynhyqueshs

fish 6.04127576e~5

MTB-194 Honeywell Information Systems, Inc.
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In the above examples the units x and ck are shown to have been
i1tlegatl as the first wunit of the word, and the unit {,
{undertined) Is the first unit of the word that was accepted.
Alt other units that were not printed are legal as the first unlit
of the word. Follouwing the semicolon after f are the units that
are llitegal In the second positlon of the word {assuming that ¢
i1s the first unit). Then ] Is shown as the legal wunit that Iis
taken from the word "fish™. This repeats for each position of
the word, ending in the legal unit sh (note only one wundertiine).

It the suppllied word s lIilegaly the last undertlined letfer
in the output Is (usualiy}) the tetter that wWwas not accepted. In
cases where hyphenate_ has to spllt up a 2-letter unit, the word
witl be shown to start over from the beginning.

MTB8-194 Honeywell Information Systems, Inc.
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Name?! print_digram_table

Thls entry merely prints the digram table on the termlnal,
assuming that [t has already been complled successfully. The
segment "digrams_*™ Is assumed to be located In the working
dlrectorye.

Usaqge
print_digram_tablie -n-

1) n Is the number of columns in which to print the table.
~ If not specifled, the maximum number of columns that
witt fit In the terminal fJine will be wused. Each
column occuplies 14 positions. If flle_output Is belng
usedy the terminal line width 1Is assumed to be 132.

Notes

This entry performs the same function as the -iist option of
digram_table_compiler.

MTB8-194 Honeywell Information Systems, Inc.
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Nape: random_unit_

This subroutine provides a random unit number for
random_word_ based on a standard distribution of a glven set of
units. It Is referenced by the generate_word_ subroutine as an
entry value that |Is passed in the call to random_word_. This
subroutine assumes that the digram table belng used by
random_word_ [s a standard table. The digram table itself Is not
referenced by this subroutine.

Usage

declare random_unit_ entry (fixed bin);
call random_unlit_ (unit)s

1) unit Is a number from 1 to 34 that corresponds to a
partlcutar unlit as l;sted In Notes below. (Output)

Notes

The table below contalns the wunits that are assumed
speclflied In the digrams supplled to random_word_. Shown In the
table are the unjit number, the iletter or letters that unit
representsy, and the probability of that unit number belng
generated.

1 a «84739 8 h «02844 15 0 04739 22 w 03792 29 rh 00474
3 C «05687 10 ) 403792 17 r 04739 24 vy 03792 31 th 00948
4 d 05687 11 Kk 03792 18 s 03792 25 Zz 00474 32 wh 00474
S e +05687 12 | 02844 19 t Q04739 26 ch 00474 33 Qu 00474
B f 403792 13 m 202844 20 u 02844 27 gh 00474 34 ck 00474
7 g «03792 14 n 04739 21 v 03792 28 ph 00474
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Entryt random_unit_grandom_vowel
This entry returns a vowel unit number oniy.
Usage
declare random_unlt_g$random_vowel {fixed bin)3
call random_unit_grandom_vowel (unit); |
1) unit As above. (Output)
Notes

Below are fisted the vowel units and thelr distributlons.

1 a «167
5 e «250
9 1 .167
15 o 167
20 V] «167
24 y 083

Entry: random_unit_sSprobabllities

Thls entry returns arrays containing the probabllities of
the unlits as listed In the table on the previous page. This
entry 1s provided for hyphenate_$%probabiilty and any other
program that might require this Informatlion. The probabjilities
must be computed when thls entry Is called, so It Is suggested
that the call be made only once per process and the values saved
in Internal statlc storage.

Usage

decliare random_unit_3$probabitlties entry ((*) float bin, (¥)
fltoat bin);

call random_unlit_gprobabliities (unlt_probs, vowel_probs)}
1) unit_probs Thils array contalns the probablllties of the

Individual wunlits assuming the random_unit_ entry
Is called to generate the random units. The value
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of unit_probs{(l) Is the probablility of unit(i).
{Qutput)

2) vorel_probs This array contalns the probabllitles of the units
' when random_vowel ls calleds Since there are only
6 vowels, most of these values will be zero.

{(Output)

Notles

A future verslon of random_unit_ may use different unlts
with different probabllities. The size of the two arrays must be
targe enough to hold the maximum number of values that may be
returned by random_unit_ (which [Is currently 34}, Programs
should pot depend on the unit_index-to-letter correspondence as
shown In the table. This Information can be obtalned by using
the include file digram_structure.incli.pii.
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Name$ random_word_

This routlne returns a single random pronounceable word of
specified length. It lIs called by generate_word_, and allows the
caller to specify ¢the partlicular subroutines to be wused to
generate random units. For users desiring random words with an
English-1lke distribution of letters, generate_mord_ should be
used.

Usagae

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

call random_word_(word, hyphens, char_length, unit_length,
random_units random_vowel)}

1) word The random word will be stored 1In thls array
starting at word(i) (word(g) wlll always be 0).
The numbers stored willi correspond to a "unit
index™ as described In Notes below. This array
must have a length at least equal to the value of
“char_Jlength”. Unused positions In thls array, up
to wor d{char_length), will be set to zero.
{(Output)

2) hyphens Thls array must be of tength at least
*“char_flength®, A blt on 1In a position of this
array Indicates that the corresponding unit In
“word® (including the very last unit) is the last
unit of a syttabte. (Output)

3) char_tlength Length of the word to be generated, In characters.
{Input)

&) unit_length This is the length of the generated random word In
unitss le.eey the Index of the last non-zero entry
In the “word™ arraye. The actual tength of the
word In equlvatent characters wlill be the value of
char_length. (Output)
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5) random_unit This 1Is the routine that ﬁlll be calted by
random_xord_ each time a random_unit s needed.
The random_unit routine iIs declared as follows?

dc! random_unit entry (flxed bin);

where the value returned iIs a unit index between 1
and n_units. If an English-llke distribution of
letters 1s desliredy, the "random_unit_" subroutine
may be speciflied here. See Ngtes belows. (Input)

5) random_vowel
This is the routine calted by random_word_ when a
vowel unit Is requireds This routlne must return
the index of a unit whose “vowel™ or
"alternate_vowel™ bits are on. See Notes below.
This routine Is declared as follows?

dc! random_vowel entry (fixed bin);

If desired, the subroutine
“random_unit_srandom_vowel™ may be speclified In
thls place. (Input)

Notes

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

In order to use random_word, a digram table, contalned In a
segment named *"dlgrams_", must be avallabie in the search pathe.
This table can be created by the digram_table_compiler.

If the user suppliles hils own verslions of random_unit and
random_vowel, these subroutines will have to supply legal units
that are recognlzed by the random_word_ subroutine. The Include
fite “digram_structure.incl.pli™ can be used to reference the
digram table to determine which units are avallable. If Included
in the source programs approprlate references to the following
variables of Interest In *digrams_"™ will be generated:

dcl n_units fixed bin defined dlgrams_s$n_units}
dcl letters{dzn_unlits) char{2) allgned
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based{addr(di grams_gslietters))
dcl 1 rulesi{n_unlts) aligned based(addr(digrams_grules)),
2 vowel bit(1),
2 al ternate_vonwel bit(1),

wheret
n_units Is the number of different unjts.
fetters(l) contalins 4 or 2 characters (left Justifled)

for the 1°th unit,

rules.vouwel (1), rules.alternate_vowel(l)
One of these two blts are set for the units
that may be returned by a callt +to
random_vowel.

When random_unit Is calledy, a number from 1 to n_units must
be returned. When random_vowel |s called, a number from 1 to

n_units, where one of the two bits in rules(l) is marked, must be
returned.

Entryd random_word_3$debug_on

Thls entry sets a sultch In random_word_ that causes
printing (on wuser_output) of partial wnords that could not be
completed. Thlis entry Iis of Interest during debugging of

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

Usage
dci random_word_$debug_on entry;
call random_word_g$debug_on)
Entry: random_nord_Sdebug_pff

vThls entry resets the swWwitch set by debug_on,.
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Addjitional notes

The random_word_ subroutine can be used for certain special
applicatlons (such as the application used by hyphenate_), and
there are certain features that help support some of these
applications. The features described below are of (tittle
Interest to most users.

The first 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 Index of the prevlilous
unit that random_unit_ returned (or zero on the first call to
random_unlt In a glven invocation of random_word_)e. The sign of
the argument will be poslitive 1f thls 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 s accepted, It ls never removed. Thus
a positive value of the unit lIndex passed to random_unit means
that a unlt for the next position of the word is requested.

If the unit Index passed to random_unit has a negatlve slgn,
the last wunlt was relected according to the rules used by
random_word_ and information supplied in the digram table. If
the unjit |Is rejected, random_word_ does not advance its word
index and calls random_unit again for another unit for that same
word positions HWIth this Informatlon random_unlt can keep track
of the “progress™ of the word being generated.

The feature described above Is wused by the speclal
random_unit routine provided by hyphenate_. Since the
random_unit routine for hyphenate_ is not reatly supplying random
units (but Is suppltying units of the word to be hyphenated), |t
must know whether any particular unit [s rejected by
random_word_a. Relection then implies that the word Iis iltegal
according to random_word_ rules.

The second feature allows random_unit to “try” a certaln
unit without committing that unit to actually be wused In the
random word. The slgn of each unit supplled to random_word_ by
random_unit Is checkedes If the sign of the wnord 1Is poslitive,
random_word_ wili accept or relect the unit according to |ts
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rules, and wiill Indlcate this on the subsequent call to
random_unlit.

If the sign of the unit passed to random_word_ 1Is negative,
random_word_ wlll merely fndicate (on the subsequent <call to
random_unlit) whether that unit would have been accepted, but it
never actually wupdates the word Indexe. In other words,
random_word_ always re)jects the unit, but lets random_unit know
whether the unlt was acceptable.

This ltatter feature Is wused by hyphenate_g%Sprobablitity Iin
order to determine which of atl possible units are acceptable in
a glven poslition of the worde The random_unlt routine wused by
hyphenate_gSprobablilty tries all possible units In each word
position, and only allows random_word_ to accept the wunlit that
actually appears In that posltion.
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Name: read_table_

This subroutine 1Is the compliler for the digram tabie for
random_mword_. It is catlied by digram_table_compifler.

Usage

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

flag = read_table_ (source_ptrs bitcount);

1) source_ptr 1is a polnter to the source segment to be complied.

{Input)
2} bltcount is the bit count of the source segment. {(Input)
3) filag is “8*b if compilation was successful, It is "i"b

it an error was encountered.
Notes
I1f compilation was successfuly, the complied table will be
placed 1In the working directory with the name “dligrams_". If
unsuccessfuly the digrams segment may or may not have been
created, and may be left In an Inconsistent state (l.ee.y unusable
by random_word_). Error messages are printed out on user_output

as the errors are encountered, except that flie system errors are
printed on error_output.

This subroutine uses the ALM assembler for part of its worke
As a result, the letters "“ALM™ wiill be printed on user_output
sometlme during the compliation.

T
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