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Introduction:

These notes will he useful if you want to use the SPEECH! routines in your
oun ?PDHP&ME I recommend that you 5tudH the Amstrad user guide and becone
familiar with Basic grugrannlng the AMSDOS memory map and the use of resident
system extensions hefore attempting to customise the program. fn essential



familiar with Basic grugranning , the AMSDOS memory map and the use of resident
system extensions hefore attempting to customisze the program. An essential
document for anyone interested in machine code programming 1s the Amstrad
Firnware Specification manual ( SOFT 158 ),

One of the first tasks you should undertake hefore attempting any alterations
to the SPEECH! Tru?rana i5 to make a working copy of the files we supply ( for
your own use only ' ), Never make alterations to ¥uur urlalnal disc or cassette
as i1t 1s possible to make mistakes 1if ¥qu do not tully understand what 1s going
on, Feel free to look at the demonstration programs and adapt them for your own
purposes,

Differences hetween Locomotive Basic U1.8 and Ul.1

The CPC 464 computer 15 supplied with the Locomotive Basic interpreter V1.8
while the CPC 664 and CPC 6128 computers have Locomotive Basic Ul.1. fis far as
15 known all Basic programs written for V1.0 will run without alteration under
Ul,1, The reverse 1s not however true, This only effects SPEECH! 1in the
following wa%: UL.1 allows the Erugranner to use strings directly in calls to
resident system extensions ( RSXs ),

E.q,



E.g,

V1.8 - 108 a$="I think therefore I an"
110 GSAY,aa$

Ul.1 - 188 0SAY,"I think therefore I am"

If you are writinﬂ programns which need to run under hoth Basic V1.8 and VUl1.1
then you must use the V1.8 form of the RSX Commands.,

Converting a cassette version of SPEECH! to load from disc.

SPEECH! as supplied on cassette 1s configured to load and save files to and
from cassette tape, If ?uu wish to convert a cassette version to work with a
disc system then the following wotes may be of help, Only minor changes are
required to make SPEECH! load from disc. After copying the programs and files
to disc you will need to make the following changes:

Change line 98 in SPEECH.BAS to read:



68 aDISC
Change line 55 in NOTES.BAS to read:
85 UDISC

Sinilarlg disc versions of the PPD%P&ME can_he converted to operate from tape
using the 0TAPE command in place of the the UDISC commands,

Creating a version of SPEECH! to run at a fixed address,

The standard SPEECH! program loads into memory at the top of the bhlock of
memory reserved for the Basic system. The program requires 7888 hytes of menory
and so the system variable HIMEM 15 reduced by this amount and the space
avallable for Basic programs 1s reduced by the same amount. However the position

of HIMEM is not fixed and depends on whether any resident system extensions ¢



language text into a phonetic form., This file can be edited using the dictionary
editor EDIT.BAS ( see later ). The file SPCODE.BIN consists of three sections,
These are 1) The English text to phonetics translator 2) The RSX operating
system interface and 3) The phoneme pronouncer. This last routine can he used
independently from either Basic or machine code prograns.

The easiest way of incorporating the SPEECH! routines into a machine code
program 15 to make a copy of the routine which has been relocated to the
required address, To do this you must make the following temporary changes to

the SPEECH program.

1) Initialise the machine so that no RSX routines are loaded and the
maximium amount of memory 1s free, Do this hy pressing the
(escapey , {(shift} and {control} keys simultaneously,

2) Load the SPEECH! loader program { SPEECH.B&S ) .



2) Load the SPEECH! loader program ( SPEECH.BAS ) .

3) Choose the address at which you would like the routine fo load
and run at,

4) Set the variable relad in line 162 to the desired load address.
5) replace line 220 with the following line: 228 STOP

6) Mow type RUN. SPEECH! will wnow he loaded and the routines
relocated. The program will now stop and print the Break message,

7) Now save the hlock of code you want using the SAVE command.
E.g. SAVE "NSPCOD.BIN",B,loadad,len

The value of loadad will wnormally he 34748 ., To save the whole
routine len should he 7888 though this will he different if you
have made any changes to the dictionary. To save only the SPEAK
routine len should he 4493, If ¥uu have made any changes to the
dlntlunar? then then the value of len will be given hy the expression
lentah + length ¢ where lentah and length are variahles in SPEECH ) .,

You should now have a file on disc or cassette yhich can bhe loaded back
into the mnachine at a fixed address and called from either Basic or



~ You should now have a file on disc or cassette which can bhe loaded bhack
into the machine at a fixed address and called from either Basic or
machine code, If Huu are loading the full routine %uu will need to
introduce 1t to the AMSDOS uneratlng 535ten by CALLing the routine at an
address = loadad + 4493 ere loadad is the routines load address ) .
Here is a simple loader fur a file that has bheen relocated to load at 320060,

10 start=32000: length= 7888: init = start + 4433
2l MEMORY start-1

38 LOAD "NSPCOD.BIN",start

40 CALL init ' initialise the ruutlne

E@ oSaY," SPEECH! has wow loaded "

9999 END

Using the SPE&K routine on its own,

If only the SPEAK routine 15 loaded then there is no need to initialise it
The SPEAK routine on its own cannot he called wusing the RSX commands 05SAY,
uPITCH, uSPEAK etc. To use the SPEAK routine alome 1t is neneasar% for the main
program to poke the required phonemes into an area of memory at the start of



uPITCH, oSPEAK ete, To use the SPEAK routine alone it is ﬂEEEEEaP% for the main
ﬂrugram to poke the required phonemes into an area of memo E he start of
he routine, This area occupies the first 255 hytes of SPEECH! The phonenes
must he stored as upper case letters and digits and must he followed hy a
newline character chr$(13). The routine 15 called at address start + 256
( where start is the address of the routine ),

108 ' a mini version of SPEECH! has heen loaded at address start
118 hunemeai = "fHEHLLﬂHE I? HEEH AY KOOMPUWTER"

138 FOR 1 = 1 T LEH{E onemest

148 POKE i+start-1,A5 (HID$(phunenea$ i,1))

158 NEXT i

168 POKE 1+5tart,13

178 CALL start + 256

Calling SPEECH! from machine code programs.

In this section the address start 1s the load address of the SPEECH! routine,
The pitch of the sounds can he altered by poking a number corresponding to



In this section the address start is the load address of the SPEECH! routine,
The pitch of the sounds can he altered by poking a number uurreapundlng to
the required pitch into the location start + 285 . This number must be hetween
3 and 255 , 3 bheing the highest pitch, 255 heing a very low pitch,

_ The sound chamnel through which SPEECH! operates can bhe altered from 1its
initial value i.e, through hoth channels, by poking one of the following
values into the location start + 301 .

8 - sound through left chammel only,
- sound through both channels,
18 - sound through right channel only,

If a BDEE of the full routine has heen loaded and initialised then the full
set of SPEECH! commands will he available from Basic., These commands can he
called from machine code programs using a program similar to the following:

SAYCOM ERU start + 4725
DESCRP DEFS 3

SIRFOS DEFM "/HEHLLOW"
STRLEN ERlU 8

PARLST DEFH B

define the start of the command
reserye 5pane for string descriptor
the 5tr1nﬂ ronounce

the length of the string

space for a parameter 115t

" "mm 'me "'me "mw

SPCALL LD HL,DESCRP ' pointer to string descriptor



SPCALL LD HL,DESCRP ; Tuinter to string descriptor
%E ?ﬁE?RHEH v lemgth of string to he passed
LD BC ETRPﬂE ' get start of string
INC HL ;

LD (HL),C 1 save address

INC HL H

LD (HL),B ! _

LD HL,DESCRP ; get address of descriptor

LD IX,PARLST v pointer to parameter list

LD (IX+8),L ;

LD (IX+1),H !

LD A,l - unl? one Earameter to he passed
v call the 54Y routine

CALL SAYCOM

The SPEAK routine can 5inilar1%_he called using an identical routine to the
one ahove except calling the routine at an the address SPKCOM = start + 4684
The pitch and chamel can he set using the appropriate POKEs,
It should he noted that the AF BC DE HL registers are not preserved hy the
SPEECH! routines and should he saved h? the wuser’s program, It should also
he noted that all interrupts are disabled during the routine which actually



SPEECH! routines and should he saved h? the wuser’s program, It should also
he noted that all interrupts are disabled during the routine which actually
produces the sounds. The SPEECH! routine requires complete control over the
ELI chlg and as a result any sounds 1n the sound queue or hein Elaygd
when the SPEECH! routines are called will he disrupted. If the sound chip is
heing used when SPEECH! 15 called then the sound queue should he flushed and
the sound chip reset otherwise the state of the sound queue and sound chip
¥1%{ he 1n%gterm1nate. The sound queues can he flushed from Basic using the
ollowing line:

SOUND 129,08 : SOUND 138,08 : SOUND 132,80
From machine code this can he achieved by the following call to the ROM:
CALL &BCAY  ; reset sound manager and clear all sound queues,
An alternative way of flushing the sound queues is by printing the the BEL
character CHR$(7) to the screen, this produces a "heep” sound,

The SPEECH! memory map.
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the dictionary I have included the program EDIT which can he called from the
main nenu, EDIT 15 designed for editing the SPEECH! dictionary. EDIT allows you
to play around with the dictionary adding new words and deleting ones you do not
require, The program 1s a sinple line-based editor written in Basic., The progran
has not heen written to he foolproof hut should trap most common errors,

Ideally you will have access to a floppy disc system for the storage of
the data and program files, The cassette version 15 supplied so that 1t can
he used with cassette files, Details of how to convert a cassette version
to run from disc are included in the section of this help file dealing with
converting SPEECH! for use with discs/cassettes,

To use the editor first load SPEECH! hy typing RUN "SPEECH". When SPEECH! has
loaded type RUN "EDIT" to load the editor. On loading, the program will ask vyou
for the name of a dictionary file. For your first experiments you can use the

basic dictionary we supply, The dictionary file will now he loaded in and



you are now in command mode and can add, delete or change any entry. HWhenevep
the editor 15 in command mode it will display a prompt € " > " ) at which point

you can type a command. _ _ _

All commands are entered as a single character followed by an optional string
or number, One Eartluularly useful command i1s the Help command, type the letter
H followed by the return key when in command mode. This will give you a list of
all the commands availahle,

The format of the dictionary,

When a line of English text 1s presented to the 0SAY command it must he
translated into a phonetic form before it can he pronounced. This process
i5 carried out by a sub-routine referred to here as the translator. The
translator scans thruu¥h its input-bhuffer and produces a 1list of phoneme
codes 1n the output-hutfer,

In order to edit the dictionary successfully it 1s important to understand
the format of each entry or line. Each line 15 laid out as follows:

cinput-text-output-texte



cinput-text-output-texte

The ¢ characters at the the start and end of the lines must always he present
whenever a dictionary file i1s saved. The = sign separates the two substrings
which comprise the dictionary entr%. The general rule is that i1f the input-text
i5 found 1n the input-huffer then the output-text is sent to the output-bhuffer.
Thus the input-text always corresponds to a 5tr1n? of normal English characters
and the output-text 1s always comprised of a list of phoneme codes. Entries
in the tahle are stored in groups according to their first character, There are
tuenty 91? groups in the dictionary; for the letters A-Z, for space,

final 3 one fur other miscellaneous characters.The entries in each group
are ordered hut not in an ohvious way. The translator tries to match the buffer
contents with all the enftries in a ﬂruu¥ starting from the first and
choosing the first which provides a matc he relevant number of characters
in the input-buffer are then skipped over and the process 1s repeated
until the end of the input-huffer is reached,

Two characters are treated in a non-standard way by the translator, They are
the space character and the # ( hash ) character. The hash character can he
used 1n the input-text of a dictionary entry to indicate a match with an%
character, If a hash nharanter 15 found then the input-buffer character 1
matches 1s 5tured awaﬂ the match 1s successful then the stored character
uaE %Et uie to take the place of another hash character supplied in the
putput-tey



can bhe used to take the place of another hash character supplied in the
putput-text,

If the first character of the input-text 15 a space then the entry will natch
with the start of a word., fn Input-text 5_r1ng with a space at the
end will match with the end of a word., An input-text with spaces hoth
at the start and at the end will uan he matched by a whole word., In order to
allow for other punctuation marks other than spaces at the end of words the
translator will automatically match a space in the input-text with
any character other than those 1n the range 8-3 and A-Z,

In order to translate correctly English sentences in which the words are
separated by single spaces , the translator will match a single space with
hoth the tralllﬂﬂ space of the previous word and the leading space of the
following word. As a result when a dlnt;unara entry matches for a whole word
DrtthE Endtuf a word you should not include a space at the end of the
output-text,

If this seems nunTIiuated_yuu can examine the standard dictionary which
contains nana_eanp es, It 15 advisable not to make any changea to the main
hody of the dictionary as a single change could have complicated side-effects,
The easiest ways to modify the dictionary are 1) by adding whole words and
2) by adding special characters,

Adding a new word to the dictionary.



Adding a new word to the dictionary.

1) First load and run EDIT as explained ahove,

2) Load in the dictionary you wish to work with,

3) First of all you want to find the words sectiom,
Type: Fed{spacer{return}

4) You will now see the following line displayed:
¢ DAVID = DAYUIHDs

E) Mow to insert a new entry ( at the start of the words section ).

Type: 21
new line :ﬁ TOMB = TUWMe
; TOMB = TUHMc

6) step 5) can now be repeated and more words added,



6) step 5) can now he repeated and more words added.

1) Hhen all the words have bheen added use the 5 command to exit and save
the new version of the dictionary,

Adding a special character to the dictionary.

The procedure for adding a new character is almost identical to that for
adding a new word, First you need to find the special character section,
You can do this using the following:

yFch
;#E#?

Now you can add a special character. Any Ascil character can he added with
the exception of the following: ¢ and = and # ( hash )
For example %uu might wish to alter the ¥ ( percent ) sign so that 1t 1is
Eﬂ?¥EPtE iu 0 the string of phonemes PERSEHNT . This can be done with the

ollowing line:

3 |
new line: c¥¢ PERSEHNT ¢



This can be repeated until all the characters have heen entered. Then the
5 command can he used to exit and save the dictionary,

Saving the dictionary,

The dictionary can he saved using the § nummand It 1s important not to
gverwrite your copy of the standard dict 1unara an_ experlmental Version,

f you are experimenting with changes to the dict 1unarg 15 advisable to make
a working copy of the software and to use it, If the dlctlunary geta too hadly
corrupted it naa hecone impossible for the editor to reload it. 50 never make
changes to the disc or cassette we supply,

The s commnand takes around thirty seconds to pack the data ready to save it,
When this is done a filename is requested and the dictionary i1s saved out to
either disc or tape. Hhen this has been done the length of the new version of
the dictionary 15 displayed. This length should he noted as it must he

incorporated in the Basic loader program ( SPEECH.BAS ) .



1) Change the filenamne in line 130 to that of the new dictionary file,
2) Change to value of length in line 60 to the new dictionary length,
3) save the program with a new name,
You now have a customised version of the SPEECH! loader program which will
load SPEECH! together with your new dictionary., It 15 possible fto add a
large number of extra words to the dictionary. Each new word will reduce the

space available to other programs and will slow down the translator program

?_ %_ It is up to you to decide which words you will need for each
application,

The editor will allow you to add as many entries to the dictionary as you like,
subject to two constraints: The maximum numher of entries 15 given by the
variahle tpmax in line 118, ( in EDIT ) and the entries when packed together to
make up the stored dictionary must not excede maxl bytes where maxl 15 a
variahle defined in line 185 ( in EDIT ). You can experiment with these wvalues,

increasing them to use up as nuch memory as you wish., One possible problem which



should be noted is that the SPEECH! routine must never he so long that the
loader must reduce the top of the Basic system ( HIMEM ) helow 16384 as this can
lead to conflicts with the lower ROM.

EDIT command summary,

All commands hegin with a single character which naﬂ he 91ther upper or
lower case. Some commands have parameters following the letter - either a
number or a string. Other commands give special prompts when data is required,

H- The H or Help command will display a brief summary of all the commands.,

X - The X or eXit command allows the wuser to leave the editor quickly
without saving the dictionary file, It 15 possible to re-enter the
editor using GOTO 1648 from Basic if the program has wot heen altered.

5 - The § or Save command will save the current dictionary file to either
disc or cassette tape, The user 15 prompted for a filename, If the
file has heen saved successfully the length of the file in hytes and



disc or cassette tape, The user 15 prompted for a filename. If the
file has been saved successfully the length of the file in bytes and
the number of entries will be printed, The length must he noted 1if it
15 intended to use the dictionary with the standard loader progran,

The following commands all refer to the current edit line 1.e. the user’s
present position in the dictionary,

T - The T or Top command moves the current edit line to the start of the
dictionary,

B - The B or Botton command moves the curent edit line to the end of the
dictionary,

U - The U ur Up nunnand allows the user to move the current edit line wup
a 51“ﬂ line, If an optional wnumber i1s included after the U,
then the command line will move up by the specified wnumher of lines or
1f this is impossible then to the top of the file,

D - The D or Down command allows the user to move the current edit line
down a single line, If an optional number 1s Included after the D
then the current edit line will he moved down h¥ e specified number

of lines or if this is impossihle then to the end of the file,



P_

then the current edit line will he moved down h¥ the specified number
of lines or if this i1s impossible then to the end of the file,

The L or List command will list the current line, If it 1s followed hy an
optional number then 1t will list the specified number of dlctlunar%
lines from the current position or to the end of the file. Note tha
the current edit position 15 not changed hy this command.,

The I or Insert command will insert a new line into the dictionary. The
new line 1s always inserted hefore the current edit line. The inserted
line hecomes the new edit line. To use the command just enter I and press
{return? ; the editor will prompt you for the line to insert,

The K or Kill command will delete the current edift line,

The E or Edit command allows Hqu to edit the present edit line. Type
E followed hﬂ {return. The editor will now ask for ftwo strings of
characters, fn attempt is made to find the first string in the present
line and 1if it 1s present it is deleted and replaced with the second
5tr1na. If the first string is not present in the line then no change
is made,

The P or Pronounce command enahles you to hear the phonene part of an
entry that you have entered. If the SPEECH! RSX has not Dheen loaded
hefore EDIT is run then this command will wot work as Basic will



entry that you have entered. If the SPEECH! RSX has not heen loaded
hefore EDIT is run then this command will not work as Basic will

not recognise the commands. If Huu attempt to use the P command and
this causes the editor to crash then Huu can re-enter the program
from Basic using GOTO 1848, This command can also get confused if you
use 1t on a line which 1s not correctly formatted.

The F or Find command enables you to search through the dictionary
from the current line for the string of characters which follows the
F. e.g, FispacerGIVE(space>{return} will search for the wext occurrence
of the word "give", If the string is not present then_?uu will find that
the current edit line 15 now the last line of the file, The ¢ and =
characters which separate the two parts of the line can bhe  used fo
find entries hegiwming or ending with a given string., Hhen a line
containing the string is found it hecomes the new edit line,



