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Subjlectt A random word generator for Mul tics

Morrie Gasser of the MITRE Corporatlon has written a set of
programs that are capable of generating pronouncable Engllish

nords at random. Enclosed with this MT8 1Is the draft
documentation for the various modules which comprise the word
generatore. Comments on the user Interface are especially

welcome; send them to Green,HDOruid and Gasser.ADruld on the MIT
Multlics systenm.

The random word generator {(random_word.) Is 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-specifieds The standard version of this subroutine Iis
named random_unit_s although there 1Is no requlrement that the
units 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_ routline calis random_unit__
repeatedly to get wunlits, each time determining from a “digram
tabte™ whether the returned unit may be added to the end of the
word being generated, according to the rules encoded In the
digram table. Units which satisfy the rules are added to the end
of the generated words units which do not satisfy the rules are
Ignored. Units are requested until the length in letters meets
the calier®s criterla.

The table that drlves random_word_ is referenced as an
external array with the name “dlgrams_". This table can be
prepared by the user by creating an ASCII segment speclfyling the
rules, and complling It with the digram_table_compiler. The
digram table ls In two parts. The flrst part specifies one or
two {detter symbols that define each unlt, and some fi1ags that
define various rules for each unite. The second part {ists every
possible palr of these unlts (i.e., 1f there are n unlts then
there are n*n palrs), and contalns several more flags for each
pair that define rules about combining pairse.

Muitics Prolect Internat mworking documentation. Not to be
reproduced or distr lbuted outside the Multlcs Project.
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Only the digram table itself ls specifically English=-oriented’
the symbolic representation of the wunits and ietters is
unlmportant to the digram_table_compl ler and random_word_ {except
that the number of letters in each unit is used to defermine how
fong the generated word is). The random_word_ and random_unlit_
subroutine operate upon unit 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 existss the random_unit_
subroutine “knows®™ what units exist In the digram tabley what
thelr frequencles of occurance are, and which ones have speclflic
attributes. Thus it does not have to reference the digram table.
for that reason, it it deslred to replace the digram table, the
random_unlt_ subroutlne must also be replaced. Some of these
dependencies could have been eliminated by having the
random_unit_ subroutine reference the digram table on the first
call to determine which unlts exist, but this was not done for
reasons of efficiencys The only unit attribute that random_unit_
cares about Is the ™vowel™ attribute, for the entrypolint
random_unit_$random_vowel. For these reasons, a new digram table
can be created (without replacing random_unit_) only (it the
English-letter representation of the units, and the order of the
unlts, iIs not modlifled.

Note that oniy the command interface (generate_words) wlll
be user-vislble} the rest of the modules wlil remaln internal
Interfaces.
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Name?! generate_word_

This subroutine returns a random pronounceable word as an
ASCII character string. It also returns the same word spiit by
hyphens Into syllables as an ald to pronunciatlion.

Usage

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

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

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

2) hyphenated_word is 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 length of the word to be

generatedes This value must be greater than 3
and less than 2i. {Input)

%) max Is the maximum flength of the word to be
generated. The actual ftength of the word
wili be unlformliy random between min and max.
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 Is made. Hovever, as
with any random generator, there 1s no guarantee that there will
be no dupllcatese The probabllity of dupllcation s greater with
shorter wordse.

MTB-194 Honeywel]l Informatlon Systems, Inc.
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Entry: generate_word_$inlt_seed

This entry allows the user to specitfy 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_ provliding the same values of min and max
are specifiede If this entry Is not called iIn a process, the
value of the clock Is used as the initial seed on the first call
to generate_word_, thereby “guaranteeing” different sequences of
vwords in different processes.

Usage
declare generate_word_$inlt_seed entry (fixed bIn(35))3
call generate_word_$Iinlt_seed (seed);

1) seed 1s the Inltial seed value. If zeroy the system
clock will be used as the seed. (Input)

MTB~-194 Honeywel ! Informatlon Systemsy INc.
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Namet! generate_words, gw

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

user®s termlinals.

Usage

generate_words ~-control_args-

1) control_args may be selected from the followlng?

nwords

-ain 0

-max o

-length ney ~-Inn

-hyphenate, -hph

-seed SEED

is the number of words to oprint. If not
speclfied, one nord Is printed.

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

specifles the maxlmum fength of the words fo
be generated.

specifies the 1length of the words to be
generateds If this argument ls speclfled, all
words wilt be thls length, and =-min or -max
may not be specified.

causes the hyphenated form (divided into
syliables) of each word to be printed
alongside the orlginal nmord.

On the first call to generate_words In a
process, the system clock Is used to obtain a
startlng *seed™ for generating random wordse
Thlis seed Is 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 specifled, SEED must be
a poslitive decimal integer. For a given value
of SEED, the sequence of random words wlll
always be the same providing the same Ilength
values are specified. When no -seed argument
1s speclified, the last value of the wupdated

MTB-194 Honeywel ! Information Systems, Ince
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seed from the previous calil to generate_words
wlll be usede To revert back to wusing the
system clock as the seed, specify a zero value
for SEEDy le.2e¢s ~Seed .

Notes

It nelither -mln, =-maxy nor ={ength are speciflied, the
defaults are -min 6 and -max 8. In all other cases, the defaults
are =min 4 and -max 20.

If -tength Is not speclfledy the lengths of the random words
will be uniformly distributed between wmin and max. Hords
generated are printed one per line, with the hyphenated forms, If
specifled, 1ined up Iin a column alongside the orliginal words.

MTB-194 Honeywel}! Informatlon Systems, Ince.
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Names convert_word_

This subroutine 1Is used to convert the random word array
returned by random_word_ to ASCII.

Usage

dci convert_word_ entry ((0:%) fixed bin, (03¥) bit(1)
aligned, fixed blny char(*), char(*));

call convert_uword_ (word, hyphenated_word, word_length,
ascli_wordy ascil_hyphenated_word)}

1) word Array of random units returned from a previlous
call to random_word_. (Input)

2) hyphenated_wnord Array of blits indicating where hyphens are to
be placed, returned from random_word_. (Input)

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

4) ascli_word This string will contain the word, left justifled,
with +tralting blanks. This string shouild be 1ong
enough to hold the 1ongest word that may be
returned. Thils Is normally the value of “maxlmum™
supplled to random_viord_. {(Output)

5) ascli_hyphenated_word This string will contain the word, with
hyphens between the syllables, left Justifled
within the string. The length of this string
should be at least 3*¥maxlmum/2+1 to guarantee that
the hyphenated word will fit. (Output)

Entcys convert_word_3$no_hyphens

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

Usage

MTB-194 Honeywell Informatlon Systems, Ince.
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dcl convert_word_gno_hyphens ((03*) fixed bin, fixed bin,
char(*))3

call convert_word_3%no_hyphens (word, word_length,
ascli_word)3 ’

Arguments are the same as above.

MTB8-194 Honeywell Information Systems, Inc.
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Name? convert_word_char_

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

Usage

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

fixed bin, char(¥*) varylng))

call convert_word_char_ {(word, hyphens, last, resuit)}

1) word

2) hyphens

3) tast

%) result

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

This is the array returned from a call to
hyphenate_ that marks characters 1In word after
which hyphens are to be Inserted. (Input)

This is the status code returned from hyphenate_.
If negative, the result will be the original word,
unhyphenated, with ¥* folloning it. If positive,
the word will be returned hyphenateds but with an
asterisk preceding the tast*th character. If
zero, the word will be returned hyphenated without
any asteriskse. {(Input)

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

MTB8-194
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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 -optlon-

1) pathnaae Is the pathname of the source segment, It
the suffix ".dtc*™ does not appear, it wll} be
assumed. Regardless of the name of the
source segment, the output segment will
always be glven the name “digrams_" and wlll
be placed In the working directorye.

2) =option- may be the following?

-1istye -ls 1ists the compllied table on the terminal.
The table wlll be printed in columns to fit
the terminal line lengthe If flle_output |s
belng usedy, ltines wiil be 132 characters
fong.

-1ist ny, -Is n il1sts the table as above, but uses n as the
number of columns to print, Each column
occuples 14 positions, thus a value ot S will
cause 5 columns to be printed, each tlne
beling 70 characters tong, This option |s
useful when flle_output 1Is belng wused, soO
that the (ines produced are not too long to
fit on the terminal to be used to print the
output fllee.

Notes

The compiler makes an attempt to detect Inconsistent
combinations of attributes, as well as syntax errorse. It an
error Is encountered during compllation, processing of the source
segment  will contlnue 1f possible. The dlgrams segment In case

MTB=-194 Honeywel! Information Systems, Inc.
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of an error will be teft Iin an undefined state.

During compitfations the ALM assembler is used. At that
polnt the letters ™ALM™ wliil be printed on the terminal. If
compitation 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, Iinstead of the
*new page*®™ character as recognlzed by dprint.

syntax

The syntax of the source segment Is specifled below. Spaces
are meaningful to this compllier and a space Is onily allowed where
speclfled as <space>. The new line character is Indlicated as
<new line>.

<digram table>23= <unit specs>$i<nen line>lsc.<digram specs>%
<unit specs>?3= <unlit spec>l<delinm><unlt spec>laee.
<digram specs>i:= <dlgram spec>[<delim><digram spec>l...
<dellm>tt= ,({<new §ine>li<new !jine>
<unlt spec>it= <unit name>I<not begln word>{<no final split>1]
<dligram spec>33= [<begin><not begin><break><prefix>]
cunlt name><unit name>ficsuffix>{<end>{<not end>11]
<unlt name>3t= <letter>{<letter>]
<letter>3:= albicldlelfigihliiljikitiminiolipliqirisitiulviuixliylz
<not begln wWord>s$t= <hlt>
<no ftinal split>tt= <bit>
<begin>3i= <bhit>
<not begin>tt= <«<bjit>
<break>tt= <bjit>
<prefix>iit= <space>i-
<suffix>st= <space>l-i+
<end>!$= <bit>
<not end>ts3= <bjit>
<b]lt>t2= <space>ii

The first part of the <digram table> consists of definitlons
of the varlous units that are to be used and their attributes.
The unlits are deflined as one or two-letter palrs, and the order
in which they are defined is unimportant. For each wunit, the
attributes <not begln word> and- <no flnal split> may be

MTB8-194 Honeywel! Informatlon Systems, Ince.
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speclfieds In addition, if <unlt name> 1s ay ey ly 0y Or u, the
“vowel™ attribute is set. If the unit is Yy the
“alternate vowel™ attribute Is set. A <bit> Is assumed to be
zero 1f specifled as «<space>, or one 1f specifled as 1.

The second part of <dlgram table> specifies all possible
palrs of units and the attrilbutes for each palilr. The order In
whlch these palrs nmust be speclfied 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 (141)y the second
<digram spec> Is the palr (1,2)4 etfcCe.y and the last <digram spec>
is the palr (nsn). A1l pairs must be specifled,y, leseey there must
be n¥n <dligram spec»>s. The <blt>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 *-". 1f
<suffix> 1s specifled as "+, the “iilegal palr™ indlcator willl
be set, and no other attrlbutes may be specifled for that
<dlgram spec>.

The following 1Is a very short example of a <digram table>.
Only four units are deflinedy, "a“, "b*y "“sh™ and "e”. The letter
“e™ 1Is glven the *"no flnal spllit™ attribute, the pair *"aa"™ Is
glven "illegal pair™, the pair *ae”™ |1s glven the "not beglin*,
"break™, and *not end™ attributes, etc.

asbyshee 13

aa+j,absashy 11 ae 1

bas 1 bby 11 bsh 1,be

shasy 11 shb 1,shsh+,sheyeasebyeshsee
$

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

digram_table_compller dt -lis
ALM

MTB-19¢4 Honeywel! Informatlon Systems, Ince.
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1 a 0010 2 b 0000 3 sh 0000 4 e 0110

000 aa +00 000 ba 0O 000 sha 00 000 ea 0O
000 ab 00 010 bb 0B 011 shb 01 000 eb 0D
000 ash 00 011 bsh D01 000 shsh+00 000 esh 00
011 ae 0% 000 be 00 000 she 00 000 ee 00

The flrst 1lne of output ilsts the Individual units. The
number preceeding the unit Is the unit Indexe. The four bits
following the unit are respectlivelyt

not begin syllable
no final split
vomel

alternate vowel

Following the unit speciflications are the digram specificatlions.
Preceeding each digram are three bits and a space {(or possibly a
m_») with meanings corresponding to those specified In the source
segment as followst

begin

not begin

break

prefix (if “-* appears)

Immedlately following each digram Is a fleid which may be blank,
w_m_ or "#”, If “+", the "illegal pair™ flag Is set. Otherulise,
the meaning of the “-" and following two bits are as fotlows?

sufflix (1f *=* appears)
end
not end

MTB-194 Honeywel§ Information 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 74 or 8 characters, there is a 33%
probabiiity that a glven word wlill have 8 characters. It
hyphen_test 1Is then asked to calculate the probabllity of a glven
8 letter word, that probabitity should be divided by 3 to obtain
the correct probablliity ftor the case of three possible lengths.

MT8-19% Honeywel | Information Systems,; Inc.
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Name! hyphenate_

This subroutine attempts to hyphenate a word Into syltlables.

Usaae

dcl hyphenate_ entry (char(*), (*) blt(1) allgned, flixed
bin)3

call hyphenate_ (word, hyphens, code)y

1) word This is a teft Justitied ASCII string, 3 to 20
characters In {length. This string must contaln
all towercase alphabetlc characters, except the
first character may be uppercase. Tralting bilanks
are not permltted In thls string. {Input)

2} hyphens This array wlll contaln a "1"b for every character
in the word that is to have a hyphen following 1t.
{Qutput)

3) code This lIs a status code, as foltlonss

0 word has been successfully hyphenated.,
-1 word contains itlegal (non aiphabetic or
uppercase) characterse.
-2 word was not from three fto twenty characters
in tength.

Any positive value ot code means that the word
coultdn®t be completely hyphenated. In thls casey
code is the position of the first character In
word that was not acceptabie. The part of the
word before code wlll be properly hyphenatede.
(Qutput)

Notes

This subrout ine uses random_word_ to provide the
hyphenatlone It does this by calllng random_word_$give_up and
supplying its own version of random_unit and random_vowel that

MTB=-194 Honeywel l Information Systems, IncCe.
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return speclflied units (of the partlicular word to be hyphenated)
instead ot random unlts.

The word supplied to hyphenate_ is flrst transformed Iinto
units by translating pairs of 1letters Into singlte units if a
2-letter unit Is defined for the pair, and then by transiating
the remalning single (letters into unlts. See the subroutine
descriptlion of random_word_ and random_unlt_ for a description of
unlts. If any units of the word are re}ected by random_nord_,
hyphenate_ tries to determine If the refused Jletter was a
2-jetterr unit. If this Is the case, the 2-letter unlit is broken
Iinto two {-letter units and random_word_ 1Is called agaln. In
rare casesy hyphenate_ 1Is not able to determine which 2-letter
unlt i1s at fault, and wii!l return a status code Indicating that
the word 1S unpronounceable, when, In fact, 1t could have been
properly divided by breaking up a 2-letter unift,.

Entryt hyphenate_g$probability

This entry returns information as above, but also supplies
the probabltity of the word having been generated at random by
generate_word_ or random_word_generator_. The assumption lIs 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. If a range of
tengths was asked of generate_word_, the probabillity must be
divided by the number of different lengths (ail lengths are
equaliy probable).

Usage

dcl hyphenate_g$probabliiity entry {char(*), (®) bit(1)
aligned, flxed bin, float bin)3

call hyphenate_gprobability {word, hyphens, code,
probabltity);

1) to 3) are as above.

4) probabliity Is the probablility 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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Namet: print_digram_table

Thls entry merely prints the digram table on the terminal,
assuming that It has afready been complled successfully. The
segment *“dlgrams_™ Is assumed to be flocated In the working
directory.

Usaqge
print_digrasa_table -n-

1) n i1s the number of columns in which to print the table.
If not speclifledy, the maximum number of columns that
witt flt In the terminal {1ine will be wused. Each
column occuplies 14 positions. If flle_output ls belng
used, the terminal line mwidth 1Is assumed.to be 132.

Notes

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

MTB-194 Honeywell Information Systems, Inc.



MPLM SYSTEM TOOLS random_unit_

Subroutine

05708775

Nage?: random_unit_

Thlis subroutine oprovides a randon unit number for
random_word_ based on a standard distrilbution of a glven set of
units.e It Is referenced by the generate_word_ subroutine as an
entry value that |Is passed in the cal! to random_word_. This
subroutine assumes that the digram table belng used by
random_word_ Is a standard table. The digram table ltself Is not
referenced by this subroutine.

Usage

declare random_unit_ entry (fixed bin)}
calt random_unit_ (unit)}

1) unit Is a number from 1 fto 34 that corresponds to a
partlcular unit as tisted iIn Notes below. (Output)

Notes

The table below contalins the units that are assumed
speclfled In the digrams supplled to random_word_. Shown In the
table are the unit number, the ietter or letters that unit
represents, and the probability of that wunit number belng
generated.

1 a8 04739 8 h 02844 15 0 04739 22 W 03792 29 rh 00474
2 b .03792 9 1 «04739 16 p 02844 23 x 00474 30 sh 00948
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
5 e «05687 12 | 02844 419 t 04739 26 ch 00474 33 QU «004T4
6 t 403792 13 m 02844 20 u 02844 27 gh 00474 34 ck 00474 -
7 9 «03792 14 n 04739 21 v 03792 28 ph 00474
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Entryt random_unlt_grandom_vowel
This entry returns a vowel unit number only.
Usage
declare randoa_unlt_srandom_vowel {(fixed bin)}
call random_unit_grandom_vowel (unit)3 |
1) unlt As above. (Output)
Notes

Below are Ilsted the vowel units and theilr distributlons.

1 a .167
5 e .250
9 1 .167
15 o «167
ZD J «167

Entry: random_unit_sSprobabilities

Thls entry returns arrays containing the probabilities ot
the unlts as listed In the table on the previous page. This
entry 1s provided for hyphenate_$probablilty and any other
program that might require this informatlion. The probabitities
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

declare random_unlt_g$Sprobabillties entry ((¥) float bin, (%)
float bin);

call random_unlt_g$probabilities (unlt_probs, vowel_probs)3
1) unit_probs Thls array contalns the oprobabllilitlies of the

Individual wunits assuming the random_unit_ entry
Is catled 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 lengthe It ls catled by generate_word_, and allows the
caller to specify the partlicular subroutines to be used to
generate random wunits. For users desiring random words with an
English-llke distribution of letters, generate_mword_ shoutld be
used.

Usage

dci random_word_ entry ((02*) 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 In thils array
starting at word(i) (word(p) wlll always be 0).
The numbers stored will correspond to a “unit
Index* as described In Notes below. This array
must have a length at least equal to the value of
“char_length”. Unused positions In thls array, up
to word{char_length), will be set to zero.
{Output)

?2) hyphens Thlis array must be of tength at feast
*char_{length®, 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 syltable. (Output)

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

4) unit_length This is the length of the generated random word In
upnitss leeay the index of the last non-zero entry
in the “word™ array. The actual tength of the
word In equlvalent characters will be the value of
char_length. (OQutput)

MTB-194 Honeywell Information Systems, Inc.



random_word_ MPLM SYSTEM TOOLS

Subroutine
Page 2
05708775

5) random_unit This Is the routine that will be called by
random_word_ each time a random_unit Is needed.
The random_unit routine ls declared as follows?

dc! random_unit entry (fixed bin);s

where the vatue returned is a unit index between 1
and n_units. If an Engllish-1lilke distribution of
letters 1s desiredy, the “random_unit_*" subroutine
may be specified here. See Ngotes below. (Input)

6) random_vownel .
This is the routine called by random_word_ when a
voswel! unilt is requireds This routlne must return
the Index of a unit whose *vouel™ or
"atternate_vowel™ bits are one See Notes below.
Thlis routine is declared as followus?

dcl random_vowel entry (fixed bin);

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

Notes

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

in order to use random_word, a digram table, contalned In a
segment named "digrams_", must be avallable in the search path.
This table can be created by the digram_table_complier.

If the user supplles his own verslions of random_unit and
random_vowel, these subroutines will have to supply tegal units
that are recognlzed by the random_word_ subroutine. The Include
file *“digram_structure.incl.pli™ can be used to reference the
digram table to determine which units are avajlable. If Included
in the source programs appropriate references to the following
varjiables of Interest In "digrams_" will be generated:

dcl n_units tixed bin defined digrams_sn_units}
dcl letters(din_unlts) char(2) atligned
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based(addr(digrams_gletters));
dcl 1 rules{n_units) aligned based(addr{dlgrams_$rules)),
2 vowel blt(4),
2 al ternate_vonel bit(1),

wheret
n_units is the number of different units.
fetters(l) contalns {1 or 2 characters (Jeft Justifled)

for the 1°th unit.

rules.vowel (I)y rules.alternate_vowel(l)
One of these two blts are set for the units
that may be returned by a catl +to
random_vonel.

When random_unit Is caltled, a number from 1 to n_units must
be returned. When random_vowel [Is calleds a number from 1 to
n_units, where one of the two bits In rules{(l) is marked, must be
returned.

Entryt random_word_$debug_on

Thls entry sets a sultch in random_word_ that causes
printing (on wuser_output) of partlal wnords that could not be
completed. Thlis entry 1Is of interest during debugging of

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

Usage
dci random_word_%$debug_on entry;
calil random_word_gdebug_onj
Entrys random_aord_Sdebug_qff

'Thls entry resets the swlitch 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 will Indlcate this on the subsequent call to
random_unlite

If the sign of the unit passed to random_word_ is negatlive,
random_word_ will merely indlcate (on the subsequent call to
random_unit) whether that unit would have been accepted, but it
never actually updates the word Index. In other words,
random_word_ always re)jects the unit, but lets random_unit knowu
whether the unit was acceptable.

This ltatter feature Is used by hyphenate_8%probablitlity In
order to determine which of ati possible units are acceptable In
a gliven posltion of the worde The random_unlt routine wused by
hyphenate_gprobabltility tries all possibte units 1In each word
position, and only allows random_word_ to accept the unit that
actually appears In that position. '
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Name?: read_table_

This subroutine 1Is the compllier for the digram tabie for
random_word_. It is cafled by digram_table_compiter,

Usage

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

flag = read_table_ (source_ptry bitcount)}$

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

{Input}
2) bltcount is the bit count of the source segment. {(Input)
3) ftag is “0"b if compitlation mas successfule. It is "™i"b

if an error was encountered.
Notes
If compilation was successful, the compllied table will be
placed In the working directory with the name *“dlgrams_". If
unsuccessfuly the digrams segment may or may not have been
created, and may be left In an inconslstent state {(l.e., unusable
by random_word_J). 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™ wlill be printed on user_output
sometime during the compliation.

L
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