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CHAFTER 1

INTRODUCTION

Welcome to an exciting new woarld of music on vour TI-992/4A

computer. The FORTLI system is a very capable sound synthesizer
and will provide many hours of fun and amazement for you and vyour
friends. This manual 1s designed to asgist you in gaining the

maximum performance from your FORTLI system in an easy and
enjoyvable manner.

fTo use vybour FORTL system vyour computer system must have a
peripheral expansion system containing a 32K memory expansion card
(note that the "side-car" type memory expansion may not work), a
disk controller, at least ! disk drive and an Editor/Assembler
command modul e. You must also have a stereo (or gquadraphonic)
audio system which can be connected to your FORTI sound card via
the AUX or similar input jacks.

Insert the FORTLI sound card into your peripheral expansion how.
Be-sure to wait two minutes after powering down the axpansion boix.
Now connect the audio output jacks on the rear of the card to the
appropriate input jacks on your audio system with the standard RCA
type audio cables. For stereo, use the middle two jacks.

Your FORTL software is supplied on a diskette. You are permitted
to make ,as many copies of this diskette as you desire for use on
YOUR computer. You should use your Disk Manager or Disk Manager
II to make at least 2 copies of this diskette now. You should
naver use your master copy for anything other than making copies.
You should then file it in a sate place (away from temperature
extremes and magnetic fields) and continue to make copies from the
copies yvou have made.

The +ollowing chapters will introduce vou to the various +eatures
of the FORTLI svstem and also supply valuable hints to assist yvou
in exploring the various effects and capabilities that they offer.
You are probably interested in getting a gquick sample of the
capabilities of this system befnre vou read this manual, so here’s
now to get a quick demo.

1. With the Editor/Assembler module in place, place a copy of the
FORT1I svystem in DSKE1.

2. Select EDITOR/ASSEMEBELER.

2. Select LOAD AND RUN.

3. Type DEEKI1.FORTI.

S The FORTI system will load and afteX¥r about 15 seconds, &
sereen of instructions showld appear. You needn’t understand the

instructions now, just type ALBUM and press ENTER.

£ i1t bhhack and li=zten. You will sonn be able to listen to  vour

tasvr ety buresEs e ornedd 1N a similar way acoordling to vour
sped Lt Lcat yon.
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BAS 1L CONCEFTS AND USING THE EDITOR

fhe purpose of this chapter is two-fold. First we will learn some
0t  the basic concepts of the FORTI system. We will then explore
the editor which is provided as part of the FORTI system and with
which you will be creating your own masterpieces. FORTI is
actually a language with which you will program this music system.

Basics

In FORTL any string of characters that does not contain a space is
called & Word. This 1is an important concept and will be both
assumed and used continually in the following instructions. The
following are all examples of Words:

SOPRAND
VOICE:
=REFEAT
(

ABCDEFGHIJKLMNOFOQRSTUVWXY?Z
)

v
¥ fa,

The following phrases are gach two Words:

SOFRANO FART
~ H

13 LI

Whenever the word Word is spelled with a capital W in this
document it refers to the FORTH concept of Word.

The FORTiI system divides a diskette into units of information
callaed Screens. A bScreen contains 1024 bytes. Each of these
" Screens is like a large record in a file. Whenever the word
screen 1s spelled with a capital 8, it refers to the FORTS Screan
conceplt; when spelled in lower case, it refers to the Viewing arsa
cf vyour computer display. On vyour FORTL disk, the first 40
Screens cantain the FORTI system. The last S50 Screens (numbsred
40 through 89) are available for YOLIIr MuUsic. This 13 wheres you
will do your work. Since the FORTI system must call on various
parts of the information on Screens O through 39 as vou put the
System through its paces, a copy of the FORTI disk containing
these +first 40 Screens intact must always be in DSK1. ALWAYS

. LEAVE A COFY OF THE FORTi DISKE IN DSK1 WHEN USING THE FORTi
SYSTEM.,
Numbers used in the FORTiI system are always integers. They must
J MNOT contain a decimal point.
Some: cammmards (Words) to the  FORTI system requirs  rmombors  Fore
froaf et ee s cERYe 18 mimilar to calling a subroutine and passing ot
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arguments). In FORTL, parameters always come bhefore bthe Word fRat
references them, As an example vyou will spon see that the command
to edit Screen 20 i1s:

-0 EDIT

IL may seem a little strange now, but it will soon become second
nature. -

The Editor

The editor that 1is supplied with the FORTi system is similar to
the sditor from the Editor/Assembler or the editor in TI-WRITER.
In order to make editing FORTiL Screens as easy as possible the
editor was designed to show an entire FORTI Screen on your monitor
without scrolling. In addition, an area giving & very briedf
description of each of the functions provided in the editor is
displayed at the bottom of your screen. The editor is displavying
each Screen as 14 rows of 64 characters per line. These
characters are quite small and require that your monitor be well
adjusted to be read easily. They also use the entire width of the
F7/40 screen, so if you have a monitor with a lot of overscan, it
may be necessary to leave 1 or more character positions vacant on
each side of the screen for readability. |

Note that your FORTI disk contains damm music and that yvou should
restrict vour practlce editing to Screens 49, S0 and S1 until vyou
hMave recelved further instruction. To mlnlate this will cause the
demo music to be destroved. )

Twvpe S0 EDIT at this time and try out the following editor
tfunctions as vou read about them. You should see a screen with
the top =2/7 black with a flashing underscore cursor in the upper
left character position, The functions are listed below the
Screen, as is the number of the Screen which vyou are editing.
Mot e, 1¥ all looks normal, but you do not see the cursor, you may
Rave too much overscan. Follow the exercises below and move the
cursor  onto your visible screen area. Begin editing by typing
characters and using the arrow keys to move the cursor about the
sCcreen. MNotice that when a key 13 held for about 1 =econd it will
bagin to repeat, making moving around the Screen even sasier. Al)
keys repeat when held down in the editor.

We will now examine the function keys:

Function 1 1s the delete keav. Fressing this key causes the
character at the cursor position to be deleted and the remainder
of the line to be moved to the left to close the resulting space.
A space i1s added to the right end of the line. This key can be
held and the repeat action will make deleting several characers
VEIY @asy.,

~unckion 2 causes a blank to be inserted at the cursor and the

remalnder of the line moved to the right. Note that characters at
e roogit mdge ot the Soreen will be lost when pushed off  the
eloyes By uming the repeat action, a blank space can be created irn

ey anndedle of the tewt Lo support adding words to the middle of O
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nhr ane atc. The cursor does nob move.

Control 2 (Control, moat Functicon) 18 used to delete the entire
line on which the cursor 1s located, The remaining lines on the
Screen are moved up and a blank line is added to the bottom ot the
Screen. The line which i1s removed 1s placed in an internal buffer
and can be accessed by Function & (spe below).

Function 4 1s wused to advance to the next higher Screen number.
That is, pressing it while editing Screen 50 will bring Screen 51
to the screen for editing.

Function & is the Home key. It 18 used to place the cursor in the
upper left corner,

Function & 1s used to go to the previous Screen number. That is,
pressing 1t while editing Screen S0 will bring Screen 49 to the
screen for editing.

Function 7 is used to delete the text from the cursor to the end
of the line. The text that 1s deleted is placed in the same
buffer as with Function 3.

Function 8 1is used to take the text in the 1 line intermal buffer
and insert it as a mew line above the lime on which the cursor is
located. This will cause the last lime to be pushed off the
bottom of the Screen and be lost. Using Function 8 does not alter
the contents of the buffer. It is also possible to move & line
from one Screen to another by using Control I on one Screen and
Function 8 on the other. Using Function 7 and Function 8 is an
zasy way to split an enisting long line that you wish to be two
lines, '

Control 3 1s similar to Function & but inserts a blank line
inetead of using the contents of the buftear.

Function @ is one of two ways to leave the editor. When Function
Y 15 pressed any information that was moditied will be written
back to disk.

Fumction = i1is the other way to leave the editor. 1t causes the
edit to be aborted and Screens not to be saved back to the disk.
[t is to be used if you really mess things up and want to get out
Wwithout destraoaying the data on the disk. Note, however, that
depending on how Function 4 and Function & were uwsed, soms or all
ot the previously edited Screens may be saved back to disk before
VoL use fFunction =.

Function W 15 a backward Word tab. ThHis will cause text to be
slipperd 1n a hackward direction and place the cursor on the +irst
character of the preceeding Word.

Control V s a forward Word tab,. This will cause text to skippad
in a rorward direction and place the cursor on the first character
of the sucoceeding Woard.

Froswioioe amang the wditor Lo craste some simple tent, Yo wall
Fimd bhat o o have a very functiornal sdytor tor editing Y
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screens  where vouw will be creating the text that makes up a piece
ot music i1n the FORTLI system.

In order to protect against accidentally distrovying the
information on Screens O to 79 the editor will not accept these
Screen numbers. Any Screen number lower than 40 will be traated
as if¥ 1t were 40,

Also note that the FORTI system treats the text that you creates on
A Screen as one very long string of 1024 characters. This means
that the last character on the first line is actually adjacent to
the first character of the second line and similarly for each of
the remaining lines. Hecause of this, it is a good idea not to
use the first (or last) column in order to avoid having FORTL
concatenate what appears on the screen to be two separate Words.




e B0 T Mustnr ooy

CHAFTER &

CREATING VOICEL INES

This and the following chapters will explore the wvarious musical
capabilities of the FORTiI system. You will learn how to create

the Screens that describe to the system just what your intentions

are. These Screens will contain three types of information:

1) The Voicelines. These describe the musical notes and rests to
the system.

2) The Envelopes. This is an optional part because 11 envelopes
are built intg the system and can be used by you. Envelopes are
used i1n the FORT1 smystem to give different characteristics to the
tones that are plaved. You will be able to specify the amplitude
(loudness) of a musical note and have the computer change that
amplitude 460 times per second.

3 The Conductor. This 135 where tbhe real fun lies. When the
Voicelines and Envelopes that are needed to play your music have
been defined, the conductor allows vyou to define the tempo,
including accelerandos and decelerandos, the loudness with
crescendos and decrescendos, to assign voice lines and envelopes
to any of the twelve available "musicians" and to even have the
current measure number displayed on the screesn.

There are several examples -of music given in this chapter. We
will examine these and learn how to create new music in the FORTi
svstem. '

Each piesce of music in the FORTiI system should begin with the Word
START near the top of the +irst Screen of your music. [ndividual
pieces will be able to span a large number of Screens if the piece
1e large enough to require this. FORT1 also permits the use of
comments or remarks 1n the text. These are skipped over by the
system, so they are useful only to vou. Get in the habit of using
comme2nts liberally. In particular sach Screen should contain a
comment on the first line ididentifving what is on the Screen.
Comments begin with a "({" +ollowed by at least | space because ("
1% s1mply a FORT1I Word that means begin a comment. The comment is
terminated by a ")" usually on the same line.

A voliceline 18 a melody or harmony that comnsists of only aone note
at a time. 14 vou were programming a quartet vou would need to
have 4 voicelines. Typically a vpniceline corresponds to a score
for a musical instrumenmnt that is of the one note at a time variety
zLCh as a flute, trumpet atc. When music +for polyphonic
instruments such as a piano, organ etc. is entered, you will need
to decide which notes should be part of which voicelines, More on
this later.

Let s take some simple pileces as examples. The example in Figure
b 15 the theme of Feter from the work +or children "Feter and the

Wel+" by Frokofiev. The example in Figure £ 15 a tantarse b
Wlong s, These examples will be used later in this chapter.
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Figure 3-1. Peter’s Theme

The next musical example has three voicelines.

- Figure 3-2. Fanfare by Wagner.

Voiceline Words

Each piece of music has a key signature listing the sharps or
flats that, are expected in the piece. FORTi has the Words FLAT
FLATS SHARF and SHARPS to define this for the system. Each of
these Words needs to be preceeded by a number defining how many
there are. You might have entries such as:

= oHARFS

1 FLAT

O FLATS or O SHARPS
7 FLATS

You can have from O to 8 sharps or flats in the FORTi system.

Two octaves of notes are included among the Words of the FORTI
system. These are A B C D E F G AA BB CC DD EE FF and GG . These
Words “understand” the key signature and adjust the pitches sharp
or +flat as necessarvy. The FORTLI system can alsao handle
accidentals. The Words for flatted accidentals are A$ B C% D¢ E$
Fe 5% AA$ BB$ CCH% DD EE$ FF$ and GG . Those for sharped
accldentals are AR B CH DH E# F# G# AA¥ EBE¥ CCH DD# EE# FFr# and
BG# . The natural accidentals are A%Z BY% C% D% E% F%Z 6% AAY BBY
CCA4 DD%Z EEL FFZL and GGY%

Since the pitch range of the FORTi Eystem 15 much greater than
- this, 1t 13 necessary to define for FORTLI which octave we mean.
The octaves are numbered as follows:

1 OCTAVE starts at the A above middle C (A=440) and goes up
through the two octaves of pitches given above,

< UCTAVE 19 an octave hiagher so that A corresponds to (A=H8C0)  or
Lhe first ledger line above the treble cleff.
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O OCTAVE starts at (A=220) which 12 ¢the 4 below middle (.

-1 QCTAVE starts at (A=1lu) which 1s the first space of the bass
cleff.

OCTAVE can be used with numbers from -2 to 5 to define the musical
range most apropriate for the wvoiceline to be entered. The
following table shows the pitch ranges covered by each QCTAVE
speacification.

X
¥
_¥_
_¥_
K _¥_<0 OCTAVE
X X
-%_ X
ko ¥_<2 OCTAVE _X_
X X ——
¥ _X_ —
_%_<1 DOCTAVE ¥ _ —
_______________ .
e R e e X_
e e e B X _
e e e e e B e e e e e e et o o e o e e e R e K
et e e ot e o et e em R K
. e -1 OCTAVE»_X_ O OCTAVE:_X_
er et o e e 2 o e et e o e et e e B L
et en e e e e et o e e K e i 4 e B e et e e s
e et et o e et M K
U S SO
e e K e e K e K
LK -2 OCTAVE> _X¥_
K _¥_
-7 OCTAVE: _% R
_x
K
X
X

Figure I-3. Ranges spanned by FORT1I OCTAVEs.

After an octave has been defined using the Word OCTAVE , the
easiest way to go up an actave is with the Word ™ and the easiest
way to go down an cctave is with V . These Words are designed to
look like up and down arrows respectively. 5So, 1+ vou wish to
change the octave in a piece (hecause the given two pctave range
1s not adequate), & and V allow charnging with a minimum of
beystrohes. The new cctave remains 1in eftfect until another octave
changing Word i1is used.

The next key Word 1s VOICE: . This Word 1ntraduaces a new
vrrueline o amd 13 fpllowed byw the name "up to 30 charachters) oo
w13l ke give bthe volocaline. Some examples are shown below:
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VOICE: SOFRAND
VOTCE: FART 1
VOICE: PFETER

Notice that there is at least one space between the Word VOICE:
and the name assigned (by you) to that voice.

Every voiceline must end with the Word FINIS . As you will see in
the eiamples in the remainder of this chapter, the Words VOICE:
and FINIS always bracket a voiceline definition.

Another group of Words needs to be introduced. These are the
duration Words. These Words are used to tell the FORTLI system the
note duration (halfnote, quarter note, dotted-eighth note etc.).
Table -1 lists the durations that are defined in the FORTI
system. ]

Tablea I-—-1. Note Duration Words

Word DPefinition

WH Wholea Note

HA Hal+ Note

Gy Cluarter Note

EI Eighth Ngote

51 Sixteenth Note

TH Thirty—-secong Note

S4 Siuty—fourth Note

M. Dotted Hal+f Note

Cl. Dotted Gluarter Note

E. Dotted Eighth Note

5. Dotted Sixteenth Note

T Dotted Thirty-second Note
o Triplet Half Note

RS friplet Cuarter Note

R Triplet Eighth Note

! Triplet Sixteenth Note

R Triplet Thirtv-—second Note

Duration Words, as well as the Words OCTAVE , FLATS . SHARPS etc.
remain in effect until superseded by another Word of the same
tyvpe,

Sometimes one musical note is tied to another note. Other times
two or more notes are slurred which means that there 18  a pitch
change, but otherwise the notes are connected. These situations
are bpoth called a Tie in FORTi. When two notes are to be tied,
the Word T 15 used between them. Thus.,. & narmal C major scale i1n
quarter notes would look like this:

Dy 1 = G B
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[¥f instead we wanted to tie (slur) the +tirst two notes and the
last two nMotes this would be coded like this:

U C TDEFGART L

Or if we take advantage of the free format of FORTiLI and add
additional spaces to improve the r2adability:

GiU cTD E FF G A BTRCC

This type of spacing i1s recommended as is the addition of an extra
mpace when a duration Word i1s used so that you cam more easily
+ind the duration Words and the musical line will require 1less
study when vyou come back the next day to find and edit a mistake
vOUW may have made.

FPutting it Together

We will now show the FURT1 encoded verion of Peter®s theme. Refer
to this version 1In Figure Z-4 for the following discussion.

START ( FETER FROM "FETER AND THE WOLF" BY FROKOFIEV )
VOICE: FETER- O FLATS i OCTAVE
( 1 ) QU v G - ( DOWN THEN UF 1 OCTAVE )

E. C T &I E EI G AA E. 5 7T SI E
Yy EI G T AA E. BB SI CC EI G TE CTD
) OU E% EI E$ T BB U ES$ EI E$ T BB
) QU E$ T BE (. HS

(
(
(

B i b

FINIS
Figure I2-—4,. FORT Encoding +or Feter®s Theme.

The above example may look complicated, but don’t give up. This
example contains nearly everything there is to know about entering
volcelines and 1t will &all look obviocus shortlvy.

Since every piece must begin with START this Word is placed right
on the first line. The comment that fullows 1is to identify the

pliece. I+ vou wish to use longer comments, 1t 18 a good idea to
Leep each line as a separate comment. beginning with ( and ending
with ). I1f you forget to close a comment with ) the remainder o4

vour FORTI program may get gobbled up as a comment. X

The Word VOICE: informs the system that we wish to begin the
definition of a voiceline. This wvoiceline 1s given the name
FETER . The phrase © FLATS enters the key sigpature 1nto the
zystem. This phrase could be located betore the VOICE: FPETER .
but in this evample we chose to place it i1inside the definition of
the volice. Remember that 1t will remain in effect throughout this
Diece unlesos changed by another FLATE or SHARFS Uord. Also note
Yhat  the key =z10nature cowld have been entered as 0 SHERFS . The
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de:tault key signature i1s no sharps or flats so we would not have
Mad Lo specify any key signature at all for this piece.

With the exception of the +tirst note, this entire pilece is
nlayvable in the range 1| OCTAVE . For this reason the pitch range
is given as 1 OCTAVE and as vou will see, an exception is made for
the first note by using the Words V and =~ . After the V we are
really at O OCTAVE and then aftter the ™~ we are back to 1 OCTAVE.
We could have started with O OCTAVE and thern used only ™ , but the
scheme shown 1n Fiqgqure Z-4 better documents the entire piece as
being 1n the 1 QCTAVE range. Also, the Words V and ™~ were not
necessary it we had wanted to use the phrase O OCTAVE 6 1 OQCTAVE .
Use pf V and ™ will be handy for those situations where the octave
changes occur freguently.

Notice that the measure numbers are given on the left as comments.
On a pigce this short, these are probably not necessary. On
longer pieces they are extremely helpful when listening to the
resuiting music while following the sheetmusic score and then
attempting to locate tvypaos.

Since the first note of the piliece is a qQuarter note, we start with
UY and then the pitch which 1s (aftter the octave stuff above) G .
The next duration is a dotted eighth note, thus E. is the next
Word. Since this and the following note are tied or slurred (see
Figure 3I-1) we indicate this fact with a T between the two notes.
Note that 1f a T and a duration Word are adjacent, they can be 1n
elther order.

So we have a dotted eighth rnote C tied to a sixteenth note E .
Then changing to eighth notes we have a 6 followed by AA , which
is the note immediately above 6 . At this point you should be
able to follow the correspondence between the musical scaore and
the FORTLI notation until we get to measure 2. At this point we
encounter am accidental, the E flat. NMotice that this has been
coded as E$ and that i1t must be s0 encoded through out the measure
{FORT1 does mot automatically track accidentals within measures).

When the FORT1 system reads the voiceline as you see it in Figure
-4, it uses the information =zupplied to build a table whose name
is FETER and whose contents are the notes that are listed. Only
pitch names actually cause an entry to be placed in the table.
All the other Words ( DCTAVE FLATS SHARFS QU EI 81 T etc.) are
uwsed only +to determine what goes intg the entry. (Only the pitch
names cause space to be allocated in the table, therefore using
memor:y . A piece that requires changing durations every note (as
altermating between E. and S1 ) does not take any more memory per
note than one that is all eighth notes for example. 1t does,
however, take more typing on vour part and will probably take more
Screens to hold the FORTLI source code which you have typed.

Whenever & piece of music does not all it on one Screen, as 1S
usually the case, the Word ——: 1s used as the last Word on the
Socreen. Thiz tells the FORTI system to continue scanning your
source Screens with the mext higher numbered Screen.

Livt T ook at the mnest musical enrample, the +f+antare found in
RN R - T L brien coding thiz tvpe of music,. {(whers the number of
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rnotes to be plaved simultaneguslv  wvaries  continually) S S
nsually easiest to include in the first voloeline all those notes
that are highest. The second voldce line would have rests whanever
there was only 1 nopte and would take the hottom rote when there
are twa or more. The final voiceline takes all the remaining
notes and uses rests when there are fewer thanm three notes. We
haven™t used rests before. but they are identical to notes inm that
they must have a duration specitied at some prior time. The bord
for rests 15 RE

The tollowing figure shows the encoded version of the Wagner
tanfare:

=1TRART { FANFARE FROM TANMHAUSER, BY WAGNER )
w SHARFS 0 OCTAVE
VOICE:s FARTI

(1) EIRE SIFF EIFFFFFF
() FDFEE QUDD E.FF SI FF
( 3) QUFF E. DD SI DD GU DD BE
( 4) H.CC FINIS

VOICE: FARTZ (1 ) WH RE

«2) EIDBDF @QUBE E. BE SI BB
(3) G@UBR E.F SIF QUFD

( 4 ) H. F FINIS

VOICE: PARTZ (1) WH RE |

(2) OURERE RE E. DD °SI DD

(Z GUDD E. BB .SI BB QU BB F

( 4 )

H. RE FINIS

Figure I-S. FORTI encoding of Wagner's Fanfare.

Jne additional feature of voicelines remains. The Words R: and :R
can he used to repeat a section pf the music. The R: is preceded
by a number i1ndicating the number of times to repeat. R: and R
gach create table entries, but can result in a great deal of saved
tvyping az well as memory space when wsed where they are
apprapriata.  These Words are not permitted to be nested:; that is
if vou wuse an F: , vyou must use a :R before vou can use another K:
. The +ollowing figure shows one voice of the well known round
"Hrother John'". You will learn how to turn this into the "Brother
John Svimphony"” by examining the music provided on vour disk.

START ¢ BROTHER JOHN )
O JCTAVE ) SHARFS
VIJICE s JOHN

2 R G C D E C R ( ARE YOU SLEEFINGT ARE ... 2

£ R EF HR & K ( BROTHER J{JHM, EBROTHER JUOHM

< R:i Ef W AA G F QU E ©C R ¢ MORNING HBHELLS ARE RINGING! ...
N S VA D Hia G R ( DIMG, DOMG, DING .. )

FINIS

Fagurs T, "Brother Jobn' using repeats 2N each maasura,

!
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LHAFTER 4

ENVELOFES

Eﬁvelapes are the principle way in which the tomal character of
b sounds produced 1s speci+fied. There are 11 envelopes
predefined in the FORTLI system and available for vour use. This
chapter will describe how to produce new envelopes of your own.

Une of the operational principles of the FORTI system is that the
sounds of all 12 of the built-in "musicians" are updated siuty
times per second. The purpose for the envelope is to describe to
FLURT1 how to modify the loudness (amplitude) of the sgund of a
single "musician' each of these updates.

Many sSpunds 1n nature begin quite loudly and then decay rapidly.
Thie 1s the characteristic of the sound made by plucking a string
for i1nstance. The FORTL system will permit yvou to gensrate a
variety of this tvpe of sound as well as others that occur on
nature and still others that are possible only electronically.

Envelope Basics
Within FORTLI the loudness of a sound is described by a number from
¢ to 15, 153 is the louwdest sound that can be produced, O is

erience and of course, 1 through 14 are in between.

q4ri envelope 1s described as a series of numbers between ¢ and 15

that describes the sound tontour (envelope) that is desired. The
envelope 1s also assigned a name s that yvou can reference it as
needed. A possible envelope is shown below in Figure 4-1. The

top part of this figure shows the FORTL notation for the envelope:
the bottom part 1s a graph showing the change in amplitude with
time. |

<ENV: SAMFLE 17 11 10 9 8 ENV:

b id & 1
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Froure 4-1.  Sample Enpvelope.
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As you can see the detinition of an envelope beqgins with the FORT]
Word <ENV: and ends with the Word ENV>:» . Note that the + » and -
symbols are part ot the words and that they are reguired. The
name given to this envelope is SAMPLE , but any name of up to 31
character would bhe ok. This envelope would cause a note to be
sounded with a very fast attack (the note hegins gquite loudly and
reaches this loudness instantaneously). It decays rather rapidly
(begins to get softer) and remains fixed at volume 8. That is,
the sound does not just quit when the end of the envelop is
reached, but rather continues at the last volume level specified.
Yolume level 7 or 8 is considered the standard level, as it falls
Ln the middle of the range and when musical dynamics markings are
encountered in the chapter on the conductor, it will be possible
to both raise or lower the loudness of an envelope significantly
when 7 or a number near 7 is used as the sustaining level.

More Features

I 13 sometimes desirable to have envelopes that have properties
that are not possible with the simple mechanism described above.
There are two additional envelope features that are comprehended
by the use of one additional FORTi Word: =REFEAT . The use of
this Word permits the repetition of a section of the snvelope for
such effects as tremelo as well as defining what the end of the
envelope should be regardless of the duration of the note that the
envelope 1s describing. Take for example the sound of a piano.
[t begins very loudly, sustains at a slowly decayving rate and
then, when the key is lifted, decays very guickly.

The Word =REFEAT must be preceeded by a number which is not used
as an amplitude, but rather is the position within the envelope
number series to which FORTLI should jump, thus repeating & section
of the envelope. This type of envelope could be created as shown
1s Figure 4-22. In this example the repeated section is just a
s1ngle level, as the reprated section is5 only one entry long. The
twelfth entry 1s repeated until 1t is time for the tail to begin.
The tail {(the +final part of the note as with the pianmnc when the
ey 1s released) 1s defined between the Words =REFEAT and ENV: .,
The length of the tail 1s determined by the number of values
Included there and thus determines how much of the note’s duration
1% Cconsidered the tail. Of course, you can even ask the tail
volume ta 1ncrease at the end of the note +for a sitrange effect
mimilar to playing a phonograph record backward.

ENV: LHAMFLEZ 14 132 12 11 11 10 10 109 9 9 B
L2 =REFLEAT
75 % 1 D ENVE

Finure 4-2. An Envelope somewhat imitating a p1ano.

The LAMRFLEZ envelope will sustain at the level B8 until near the
2nd of the note at which time 1t will proceed to get softer and
fade  soaav, Note that the 132 =REFEAT refers to the twelvth value
(they B and will cauwse 1t to be repeated. Mever refer to a
oyt iy thabt has notbt been defined or the FOQRTI system may handg
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and meaed bty be powered ottt to regain control.

an example of an envelope that includes a tremolo effect is  shown
1N Figure 4-3, This shows an example of a tremolo with no tail
(nothing between =REFEAT and ENV» )}, however a tail could be
included.

CENV: SAMFLEZ 13 12 11 10 98 7 67 8 9 4 =REFEAT ENV>

" " " ' [ [ " "~ . " [l r Iy ' " o " ' '
A A A S A A M S A S Y

L T B T B I L P

Figure 4-3. A Tremolo envelope.

In the above example, the fourth entry (the 10) is the repeat
target so the envelope will after the initial 13 {2 11 begin
repeating the series 10 2 8 7 & 7 8 2 10 2 8 7 6 stc.

You will snjoy experimenting with envelopes to see how they sound

both individually and when used together especially with
overtones. This subject will be expanded in the following
chapters.

If you +find the subject of envelopes to be confusing, the
following listing of the built-in envelopes may help. Use these
descriptions while listening to the built-in envelopes on a simple
tune, first 1ndividually, then 1n simple combinations. You can
also see fram the {following Ffigure that the built-in envelope
names are ENVO , ENVI ... - ENVIO .,

LEMY: BENVO 7 BNV

“ENVe: ENVI 11 14 12 11 10 9 B 8 7 7 7 &6 6 6 & 3 ENV>
SENVD ENVE 11 13 14 132 10 83 & & 4 4 I ENV>

SEMVE BENVES 11 12 135 14 11 8 5 3 ENVE:

“ENMVE ENYE4 13 11 9 B 4 =REFEAT & 4 2 ENV:

SEMNYVY EBENVS 14 132 12 11 109 8 7 =REFEAT 7 4 1 ENV:
~tEMV: ENVE & 7 8 2 9 8 7 &6 1 =REFEAT 6 5 4 2 2 1 ENV:
CEMVE O ENVY S 14 12 108 468 4 4 5 7 9 11 123 1 =REFEAT & 3 1 ENV:
CENVE: ENVE 13 12 11 11 132 13 1 =REFEAT 12 10 7 3 1 ENV:
CENVY ENVE 12 11 9 7 1 =REFEAT I 1 ENV

+EMV: ENVIO O O O 13 11 % 7 S 3% 4 =REFEART I 1 ENV:

Figure 4-4. The Built-in Envelopes.

Becaunze of the wavy that envelopes are represented internally, no
envelope can contain more tham 125 values between <ENV: and ENV: .
flso note that the levels 1% and 1 are special in that when these
values, vary loud and very soft respectively, are NOT changed by
cdwvrnamitzs marbings as described in the following chapter, these
levels are fiued. This wan be helpful if vou wich to have a note
with & very loud attack even when the dynaminc level 1s very sott.
The leovel 1% will ro this where as the level 14 would be sottened
by the dynamic leve]l marbarng.
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CHAFTER 5

THE CONDUCTOR

The conductor i1is that portion of the FORTLI system which is used to

define what to do with the voicelines and envelopes that you
learned about 1n the previous chapters.

The conductor always begins with the Word CONDUCTOR . The
conductor 15 not given a name as are the voicelines and envelopes
as there should always be only one conductor for a piece of music.

The Basics

The conductor can do many aft its things automatically for vyou i+
you are willing to uwuse the built—-in default values. In the
simplest case where you have entered a voiceline and wish to hear
it, the conductor canmn be as simple az:

CONDUCTOR 1 FPETER FINIS

This wouwl d cCause the voiceline FETER , which we defined
previously, to be pleved. The Words CONDUCTOR and FINIS are used
to 1ndicate to FORT1 the beginning and end of the conductor
respectively. The above conductor would cause the voiceline PETER
te be plaved on the +irst (hence the 1) "musician'. The FORTI
system contains 12 "musiciane" which are depicted graphically as
12 rectangles on the screen while the music is playing. Only
those musiciane plaving nptes are visible, those with rests are
not ses2n. The "musicians" are numbered from 1 to 12 s if we wish
to play FETER with "musicians" 1, & and 10 we could write:

CONDUCTOR 1 FETER & FETER 10 FETER FINIS

OF we could use write a conductor to play the three parts of the
Wagner +fantare like this:

CONDUCTOR 1 FPARTI 2 FaAaRTZ 3 FPARTSI FINIS

where FARTLI . FARTZ and FARTIZ are the names of the three
volicrelines.

Une of the things you c¢an do with the conductor 18 tg set oar
change the tempo o0f the music. The tempo i1s expressed in notes

per minute using the Word =TEMFDO as shown in the +following
examples:

GU 120 =TEMFO
El 21& =TEMFOD
H. 42 =TEMPFO

Where the first of these describes the tempo of 120 quarter notes
per minutes the second 214 eighth notes per minute and the last 43
dot ad half notes per minuhe, s the note duration that 18 most
appropriate for esproesasing the tempo. If youw don™t enter a tempo,
FOfR L will play oo guerbor nobes per minute.
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Creating Your Arrangement

The  tempon cam be changed either by using =TEMFD or by using
+TEMEO . +TEMFO 15 also preceded by a number, but in this case
the number is i terms of the smallest tempo change that FORTi
recognizes (about 2.3 quarter notes per minute). This is a very
usetul Word when weEed 1nside an R: 1R pair in the conductor to
create ritards or accelerandos.  You must never allow the tempo to
be zero because all forward progress of the music stops at that

point and you will need to use Function 4 to stop the sound.

The +allowing examples show a ritard and an accelerando
respectivel vy,

LU 4 R: -5 +TEMFO RE :R ( RIT QUICKLY )
LY 4 Ry 1 +TEMFO RE R ( ACC SLOWLY )

Another Word pair in the caonductor, =MEAS and +MEAS , are used to
assign and to increment the measure number that appears on the
screen while the music is playing. =MEAS is used to assign this
number (either initially, or anywhere else vyou like) as in

0 =MEAS ar
1 =MEA&S

+MEAL does NOT take. a2 lemading agrument, but rather assumes that
vou want to increment by one. One +urther note: when the value in
the measure counter 1z 0, then nothing is displayed an the screen.
£33 158 the largest number that can be assigned, but. you can
increment to larger numbeis.

The various activities of the conductor must take place at the
proper  times. To do this the conductor keeps track of time by
"nlaying" rests. A simple example of a conductor is given below
to show how this i1s done:

CONDUCTIR 1 PETER GU 120 =TEMFO
o =MEAS WH 41 R: +MEAS RE R FINIS

Thisz erample shows FETER @ being assigned to "musician® 1 and a
tempo of LI20 quarter notes per minute heing set. Then the measure
number 1s  initialized to 0. The duration word 13 WM so that we
can use whole rests, The song 1s 4 measures long, S0 we repeat
the caontentg of the H: KR construct 4 times. Inside, the measure
number is incremented, arnd then the conductor waits for the
duration of a whole rest. The process repeats for each of the 4
measures. Finally the word FINIS 15 used to end the conductor,
You canm consider all FORTL Words except rests to occupy no time in
the conductor, that 1=z, they are instantaneous. Only rests
reguire time, Note that although rests and durations -are used,
notes are MIT to be used in the conductor.

When reterring to "musicianzs'", there is frequently a need to have

all or most of the "musicrans"” do something. the special Word ALL
—arr be oused to rofer to o all bEhe muasicians st the  same time. I+
v sant o most o of bhe "rosisians” to plav o ammething., simply use @bl

’ _ , . .
Loy owet 3Pl oot Phem oarod Blhier vse andiciduaal o nuwsrcian numbers Lo set
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thogse  bEhat  are diffterent. A example (not reallv a good one;
might be 1f vou wished to plav the Fanfare with ‘“"musician® 4
playing FARTE and "musician” 11 plaving FARTI with all the others
nlaying FARTL then wvou could use:

ALL FARTLI 4 PARTZ 11 FART:S

There is a built—in voiceline called SILENT . It is customary to
tis@ this as ALL SILENT when you want to start a new section of a
piece and many reassignments of parts are happening. The
voiceline SILENT consists of a single very short rast.

In a similar fashion, we can assign an envelope to a musician by
naming the musician and then naming the envelope. To have our
"musicran” 3 play using built—in ENVEZ we would say 3 ENVS .

The conductor is also responsible for determining how loud sach of
the "musicians' 1is to plav. The following list of dynamic
defining Words can be used with a "musician" number or ALL to
indicate how loudly the envelope is to be played. This list is in
order of increasing loudness and as you can see some naming
license was used to derive the values between the common musical
symbols for these levels: FFF MPFF PF MPF P MP M MF F MFF FF MFFF
FFF . To have all musicians play moderately loud would require

ALL MF

The FORT: Words +VOLUME and ~VOLUME are used to increase and
decrease the volume respectively and can be used to easily do
cresandos and decresandos inside an R: :R loop. Don’t over do it
though. FUORT1I does not checlk what the cumulative effect of a
saries ot these volumes changes is and anything below FFF or above

FFF  may cause strange errors while playing. A slow cresando from
 to FF could lock like this:

AlLL P HMA & Ry RE  ALL +VOLUME R

where the volume change takes place over a period of & half notes
(rests). If there are 2 half notes per measure and yvou wish to
display the measure count this would probably be coded as:

ALL F HA 3 R +MEARS RE ALL +VOLUME RE ALL +VOLUME =R

More Capabilities

Not all musicians have equal talent. This is also true in the
FORTLI svystem. "Mugitcians" I, &, ? and 12 are special. They can
play the same parts as the other musicians i+ vou wish. They are
capable, however, ot playving wvery low bass parts as well as
percussive tvpe sounds. To switch these musicians among their
varlious talents. the bMords =HASS and =DRUM are used ftor bass and
perciussian respectively. To switoh back to normal uwuse =TRERBLE .
Each of these words 1s designed to be preceded by the "musician®
number ot one of these special "musicians”., Don"t wuse other
Anumbers . or the Word ALL with these MWords:; 1t doesn™t make sense
ated o wiri L opraobatzly ot do o whiat /O want, . Now  that we  Faye
roybeochesed =EAsn o the tact Phab we mentioned -3 OCTAVYE 1n chapter
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Iomakes sense bhecause FURTL really can play music that low (if vou
have speakers that can go below ZQHz). The default setting in the
conductor is for these "musicians” to play in their =BASS mode.

The conductor can also reguest the musicians to transpose. The
wards +0CTAVE , -0CTaAVE , +FIFTH , —-FIFTH , +MHALF and -HALF are
each preceeded by a "musiciran" or AlLL and will cmause the selected
"musician{(s)" to play at the new pitck. This makes it very easy
to have a singl%e voiceline played in more than one octave or with
parallel +fifths or whatever'!

Frequently vou will not have 12 musical limes to spread across the
12 "musiciamns'. You can then use the remaining musicians to add
harmonic color to some of the lines. Let's assume that "musician"
1 18 plaving a voiceline with ENVS and vou wish to add character
to this voice. 0O0f the many possibilities you could play the same
part an octave and a fitth higher (the third harmonic of the notes
played by "musician” 1) using a different envelope. To do this
would require the following (again using PETER):

| PETER 1 ENVS
2 PETER 2 ENV2 22 +0CTAVE 2 +FIFTH
WH 4 R: RE 1R

I+ you are not familiar with the musical notation of a fifth,
+FIFTH would cause a C to be plaved as the G above it. -FIFTH
would cause a L to play the F below 1t. Also the words +HALLF and
—HALF refer to semitones. That is. again starting with C, +HALF
would cause C# to be plaved and -HALF would cause B to be plaved.
I+ vou are confused, vou might wish to show this to a musician
friend and ask for a short lesson,

1+ you understand the above paragraph then it should be obvious
that 1 +HALF 1 +HALF would raise "musician" 1 a whole tone etc.
When using this type construct, don’t forget to name the
"musician' before sach transpose word. |
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FORTL COMMANDS

FORTLI expects a FORTi Command whenever the system has a tlashing
rectangular cursor on the screen. The commands are summarized on
the 1nitial screen when the FORTLI system is 1loaded. This screen
can be displaved by typing HELF whenever FORTLI is waiting for a
command. In this chapter we will cover each of the commands
listed on the Help sctreen as well as several that are less
commonly wused.

When you tyvpe in a FORTI command, about the only mistakes that wyou
can  make are forgetting to include a parameter for the command or
misspelling the command name. Both of these errors should result
in the name of the command which could not be executed being
echoed back to you with a 7 appended to it. I+ this happens,
simply retype the command (correctly)., including any parameters,

and all should proceed as normal. CAUTION: In case YaLur
misspelling corresponds to some other FORTI internal command (of
which there are many) in the system, it WILL be executed. For

this reason, DO NOT attempt to create errors; they may hang vyour
system or in other ways pollute it.

EDIT-LOAD-PLAY

7ou have already been exposed to the EDIT command. As vou learned
in chapter 2, this command must be preceded by the number of the
Screen that vou wish to edit. A1l music in the FORTI system
begins as FORTLI source code by sntering it with the editoe.

After you have entered a pigce of music with the editor, (or at
least one voiceline and a conductor that calls it) you must have
FURT1  translate +the souwce imto its internal table format betore
AL san listen Lo it. This 1s done via the LLOAD command. The
LURD  command must be preceded by the Screen number of where to
start lLOADIing vour piece. I+ more than one Screen is  invelved,
they should be connected by the =~ Word. Optionally, the Word
-UAD can be wsed on the Screens created by the editor to cause
Lidalling of portions of a piece that are not stored sequentially on
the disk. This may be especially helpful i+ vou have a set of
ervelapes that you have defined anmd wish to use for several
D1eEes., I+ these envelopes were on  Screen 88, then vouw might
L L wdes

a8 LLOAD

1N your source screens before vou define the conductor that uses
the envelopes.

While the LUAD commard 1s  processing, =R T1 will hbe placing
messages on bthe scoreer @20 that yvou can observe how the LOAD is
Croagresslng. These one-line messages have several fields which
ar:z detined as Yol lows: Y The first tield 15 thres characters
wi e i rys o ased b inform wou what o f e of worsl FLORT =

OF S Ggliigg. Lommorts wi 1l =% N oy TR B ‘ i isloeelinas show ol




envelopes shiow eny ato, <) the next two columns show the Sorsern
number and the row number on that screen where the word type in |
ahove 1s jeocated. ) The tinal +i1eld shows the name of the voice
er envelope, the word conductor or  the comment (truncated if
necessary.).

Aflso while LOADIng, vou mavy receive the message: HAS
SEEN  FREVIOUSLY DEFINED. This means that vouw have chosen to name
comething 1n vour FORTLI source the same as some other word already
recognized by FORTH (ppssibly one of its internal words). This
usually won’t matter, however, it will cause problems if the mame
happens to be one ot the FORTL command names. To correct the
problem, use the editor and change the name as well as every

reterence to 1t in the conductor.

Unce yvour music ie LOADed, FORTL will come back with the message:
ok. The music is now ready to play. Simply enter the command
FLAY and listen (don’t +orget to have your audio eguipment pn and
ready) . [+ what you heard is not what vyou expected, you can
erther wait wuntil the music stops aor you can press Function 4 to
stop 1t. When FORT1 is ready for a command vou can then use the
gditor to change vyour work or use any other command. 0Once the
music has been LOADed, it need not be loaded again to replay it,
30, to replay the piece, type FLAY again. Should you ever happen
to type FLAY when no music is LOADed f(and vou will), FORTI will
in+orm vyou that it 1 wunable to find the conductor. To save tims
you can al=o cascade the FLAY command on the LOAD (or OLD)
commanrds. Sc, to do a LOAD and FLAY £ music at Screen &0:

.
\

&0 LOAD FLAY

can be tvped on one line,

sometimes while vou are loading, FORTi1 will discover an error in
vour FORTL source code. When this happens, the Word which FORTi
believes to be the offender iz echoed to the screen with a 7 and
the LLOAD stops withbout giving the olk. The error must be corrected
betore the music can be completely LOADed. The FORTiI Word WHERE
13 very useful in these situations. WHERE will call up the editor
and place the cursor at the location where FORTL found the error.
o use this feature, WHERE must bhe typed before anything else is
done or the error locatiorn information will be lost. Note:
misspelling WHERE will cause this loss. I+ this happens, the bsst
suproach 15 to use EDIT wusing the scremen number from the last
Lntormational message that was sesnt to the screen.

Using Intermal Table Format

When a piece of music 1s finished and yvou wish to simply listen to
Lt, 1t 18 annoving to have to wait for the LOAD process. The
bl lowing words are uwsed to shore the music tables i their
Lot erpal tormat to diskk for rapid retrieval of the music. You
will e saving these tables to disk on Scrzens. Theretore, 1t
wWilll bBe necessary to determine how much space (how many Screens)
12z roguired To hold the banLos, The word 2171E 1s designed +to  do
vl e} Y o T W1t Etves 2rmformebion that 1 returned,. vow will be
bbb e ler mane bre onont 3pnroaperiate ol Acs on Jdisk Lo place F e
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Ihis  commancd should be azed for gzxining disk space when the disk
was not filled sequentially.

The f+inal command in this chapter i35  CLEAR . This command isg
preceded by two paramters and is used to quickly and easily blank
a block of Screens. To blank the Screens from Screen 40 to Screen
73 (inglusive) the command is:

LSO 7D Ci-ERAR

Your FORTL disk arrived with several music erxamples on it. When
you make copies of this disk, the example music is on the copies
as well. When vyou wish to strike out on vour own, it will be
necessary to have a disk with all the user accessible areas clear
and ready +tar youwr EDITing. You can clear this area by tvping:

40 39 CLEAR

you should only do this to one af your copies because vou may wish
to refer to the FORTLI music examples until you are proficiemt in
azing the system,

In case the use of these commands creates an error condition other
than those mentioned in this chapter, Appendix A contains a list
ot error messages and their possible causes.
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LHMAFTER 7

BUILDING AN ALRLIM

e purpose of this chapter 1s actually twofold. Hesides learning
Row  to build an Album, that 1s, permitting FORTLI to play all the
music on a dislk with mno user intervention, you will also learn how
to quickly and easily maintain a record of what you have placed
where on the disk. YOU are the file manager in FORTI.

Unly two new FORTI Words are used in creating am Album: $ALBUM and

AL EBUM = . These are used as brackets around a list of Screen
numbers. The Screen numbers correspond to the Screens to which
each pilece of . the Album was SAVEd. As an example., if vou have

plecres HAVEd to Screens 49, 56, &0 and 72 then these pieces couwld
be tashicorned into an Album by using:

cALEUM 49 2486 &0 72 ALBUM:

Ramembier not to use commas between the numbers. The numbers can
appear 1n any order and in fact, not all the pieces on a disk must
appear 1in  the album and if you want, a piece could appear more
than once. Thezsge last possibilities are, however, in violation of
the disbk indexing schene described next.

B dedicatinmg & Screen (we will alwavs use your first scresn,
Horean 40, 10 our edamples) as an index to the disk and by  using
the <algllt  and  ALEUM:>  MHords along with comments, a very useful
screen can bhe generated. Fligure 7=1 1is an example of what such a
screen would look 11 le. '

<l B LM LALLM OF CHRIZTMAE CAROLS )
C JOY T THE WORL D 41 -~ 435 ) 44&
L LINLISED 47 )
( JINGLE BELLS 4 - 51 ) 5o
( LMUSED 05 ~ G4 )
0 HOMLY NIGHT 20 = &4 ) L3 ( —b&k )
C UNUSED &7 -~ 48 )
( WHITE CHRISTHMAE &Y - 72 )y 7
¢ UNUSED 74 - 89 )
AL B

Fiagure el AN Erample Album/s Inder Soroen

Motice 4irst o all  that nearly evervithing on the screen 13
contairned 1 one of Lkle many comments.  The onlvy items which are

ot wethen oemments oare the o words CALRIIM and ALEUME and the
Munlier s D v S ey Lo which the pieces wers bBAVED (460 G2 §%

ard TR}, The cemments docament the Soresn rangs where each OF
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the pireces i1s located. In addition, only ane of the pleces
equlred more than one Screen to SAVE the piece. This is noted by
the comment following the S5AVE location.

Fertorming a LUAD on this ﬁlbumS:r‘een ( 40 LOAD ! will result in
the Album being ”inﬁtalled“{.aﬁﬂha disk. The Words ALBUM and MIX

can now be used any time that® this disk is in the system.
Remember to update this screen regularly.

CAUTION: i+ you create aﬁ?éfﬁﬁm on a disk and later destroy the
integrity of one or more of the SAVEd images, ALBUM o©or MIX will
probably crash attempting to play the bad image. |

I T
L N

You can unmake'! an Album By aking another omne. This includes
the possibility of the null Album:

LALBUM ALEUM > ey 2

w1lhe above suggested method of using Album as an d4ndexing mechanism
15 a suggestion only and in no way does the functioning of the
FURTLT system depend om it.
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CHAFTER 3

TIFS AND TECHNILUES

How to Code Second Endings etc.

Many musical pieces have first and second endings, cadas or other
musical notations that cause a piece of music not to be played
straight through that are mnot handled by the R: R construct of
FORTI . The esasiest way to handle these is to use saveral
volcelines to handle a single musical line. I+ vou use a new
voiceline starting at each place in the music that is jumped to,
the conductor will be able to easily create the necessary weaving
of the partial voicelines into the entire piece.

The simplest example 1is a piece with a first and second ending
that causes a repeat to the beginning of the piecs. In this case,
code the piece from the beginning through the first ending as the
first voiceline and the second ending and any music that follows
1t as the second voiceline. In the conductor you would start the
first voiceline playing. Upon reaching the end of the first
ending, the conductor (or an R: @:R pair) would cause the first
voiceline to again be repeated. This time, however, the conductor
will be responsible for assigning the second voiceling at the time
that the first ending part of the first voiceline is encountered.
The piece can then play to 1ts conclusion.

When determining how to break up a piece, alwavs remember that the
conductor can only request a wvoiceline to be played from the
beginning. You must then ensure that the partitioning of the
mus:ic permits the conductor access to each section of the
volceline. If in doubt, you can always code some sections in more
than one voiceline, but, at the exupense of some memory space.

Keverberation

By playing the same voiceline in more than one "musiciam", and by
offsetting slightly the time at which the two "musicians' start,
i1t 1s possible to create reverberation or echo effects. The
conductor is responsihle for starting the voices with thig offset.
Ilnorder to permit very accurate adjustment of this timing a wvery
short duration i1s available in the caonductor. This duration, RF
(for Real Fast), is only a third as long as a sisty—fourth note,

I+ you use FF RE RE between the assignment of volcelines to
"musicians', there will be a delay of less than a sixty—fourth
note pbetween hthe voices. As an example, study the following

conductor and @siperiment with this technigue on vour own. You can
ot Course use longer durations if you wish, RF has been introduced
to permit vouw to "fipe tune" these delays.

COMNDLUCTOR 1 MEILGDY RF RE RE 2 MELODY
RE RE T MELODY FINIS

[z the volceline MELODRY 1s played by three '"musicians'! with
"ozictan W slightly delaved from "musician” 1oand "musiciran' 7

d@fkﬂ-?eﬂ sty Ll oncre.
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Shartening LOAD Time

Atter- the voicelines are entered, there is Ffrequently much worlk
remalning until you get the conductor "just right". The load time
tor the voicelines when you are doing freguent LOADs to tweek the
conductor may be shortened. By saving just the voicelines with
the SHOVE command and then starting the condutor screen with nn OLD
START  you an cause the saved table images to be restored from
disk. nn is the screen number from which the OLD is to take
place. This 1s much shorter than a LOAD for a lengthy piece of
music. When doing this, remember to use the Word START on  the
baeginning of the conductor screen.

Multiple Conductors for One Piece

The technique shown above is also useful if you want to play the
same plece with several different interpretations. Simply create
a different conductor for each interpretation. I+ some ot the
voicelines differ, you can add additional voicelines as well after
the QOLD. Basically, OLD will restore to the tables exxactly what
they contained when you SAVEd them. If you prefer, the Word LOAD
ran also be wused to perform same of this flexibility. I¥f
different mistures of voicelines are neesded for different
interpretations, you may want to use the LOAD command at the
beginning of the conductor screen to cause each of the desired
volceline screens to be LOADed.

How to Effectively Use Overtones

-

I+ you are familiar with or play the organ, vyou know that a single
key on the keyboard can cause notes at several pitches to be
nenerated simultanecusly and automatically. The pitches that are
communly added are an octave lower than the played note, an octave
higher than the played note as well as an octave and a fifth
hraher, twoc octaves higher etc.

with the FORTI system, vou have similar capabilities. You simply

add additional ‘“"musicians” playing the same voiceline, but at
different pitches and freguently with different enrnvelopes and
dvmanic (loudness) levels. The following table shows the FORTi

words used to create each of the required pitches far a large
number of overtone pitches,.
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Word Sequences For OQvertones

ey ek B oy sl B mimbied o S el el sy Sy g bk S s =S LR Py S | Sl deagr bl irmh PrrRE B R R WA AL BN er sndell anmme m gy e WS gy R R

Words Organ Designation
~QCTAVE 16°

+UCTAVE 4

+O0CTAVE +FIFTH 2=27 57
+0CTAVE +0CTAVE 27

+OCTAVE +0OCTAVE +FIFTH 1-%/73°
HACTAVE +0CTAVE +0OLTAVE 17

Note that 1+ vyour ask the FORTLI system to go too high, it will
break back an octave (play an octave lower than vou requested). &
similar thing happens 1+ vou attempt to play too low. This is
especially noticable if you play very deep bass on an =TREBLE
valce as A110 1s the lowest pitch that can be generated this way.,

Single Stepping

You may have alreadvy discovered that FORTL holds at what ever it
i doing if vou hold the space bar while the music .  is plaving.
This is intentional and can sometimes be valuable when debugging
vorcelines. This capability along with the ablity to play very
zslowly with the conductor'is & great asset when attempting to +ind
that ore last wrong note.

Using FORTL With Two or Three Disks

The FORTI svystem can be used with more than one disk drive.
Rlwave remember that a FORTL disk with Screens O tgo 29 must be in
Dab.l regardless of what is in DSKZ. Because of the way in which
the disk system operates, the catalog for the FORTL disk is
actually located on the first Scresns of the disk, I+ you place a
FURTL disk in DSKZ, vou can examing the entire contents as Screens
120 through 182 (and DSEZY as Screens 200 through 289). It  you
w1l sk, vou czan use all these screens. Ikt 1is recommended, howevar,
that vou not us2 the first two screens on either DSKEZ or DSED. Hy
teaving these 1n  tact, the disks will remain copiable with the
Disk Manager. Also note that the system portion of the FORTLI disk
may bhe over-written when 1t is used in one of the higher numbered
cle 1 v .

It 13 rocommended that i1+ you use multiple disks, that vou keep
thaem 1n sets and treat the set as one large Jisk. In this way the
AL ELIM and 1ndexing schems described 1n the areviouws chapter will

st1l]l  work o well. A reasonable approacrh 13 to kepp the source
Jereens on the higher drives and the SAVEd trtables on DSk, Inm
This  way  vou  can uwsEe anlv a single disketrte to play an album.
Fexalasn b Ehe dnber mal Bbofferong of distaebte data  bEhat bakos

bl e L FUR T, viorr kould never change oiskhettos troan y ot the
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LHAFTER 9

FOR THE VIRTUOQSO0 FROGRAMMER

This chapter touches on a number of topics. The subiject matter
presented here was not introduced in earlier chapters because to
d so0 would have made the presentation of the basics of FORTI more
complicated. It 15 thus expected that you are now a FORTI
pragrammer in that vou have created at least 2 small FORTL works.

Grace Notes

A grace note is-a very short decorative note that “"steals” time
trom the preceeding note. If the duration of a grace note was to
be as a thirty-second note for example, and this note was 0
follow a quarter note, the following rather cumbersome notation
could be used:

E. ATTHAER ...

Where the dotted eighth tied to the thirty-second note is the
shorteded gquarter note and the B is then the desired grace note.
The above representation is "ugly” in that it is cumbersome if it
muszt  he used frequently and 1t iz not an accurate representation
ot the musical score,. In additiomn, khings get more complicated if
at: a later time vou decide that thé‘grace note’s duwration really
should be longer or shorter than a thirty-second note.

Twe special words are supplied to solve these problems: =GR and
GF =0KR should be preceeded by a duration and is tvpically used
mnly at the beginning of a piece. It sets the duration that grace
notes will receive. [f we have used TH =GR to set the grace note
duration to a thirty-second note, the above music becomes:

) A G OB

fhe table building acticns involved are that the Word GR has
subtracted the duwration of a grace note (as previously defined by
3R ) amnd has changed the duration to GR (here a TH). Hecauszse GF
pErforms & subtraction  from the previous nmote duration, figures
like mordents can be created by using several BR's. Such a figure
couwld be coded:

Sd =R B R GR GR R GR T D C B U C
Where L LD C and B are all decorative notes nf a sixty-fourth note
AdAurallon. The time to play them was stolen from the guarter-note

bt The aguarter-note C 1z plaved on  the beat just as if the
decoratlve notes were not present.

Im the tase where a voicalineg begins with a qgrace rmote, M) NOT

SLhEode 3 b Ehia wav. There 15 no note from which Yo subtract the
necrssar vy duration and o malfoarmed table will reswult. In siich A
Tane the oynncelene sbhoud o2 ther hoave the grace note ooded as anv
Cther noute 9r begin the iece wibth a rest and have the grace notbe

steal Fime &#rom khe raegi.
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- Fermatas

A termata 13 when a note is held and the forward progress of the
ruslc stops for some period of tima. The Words FERMATA  and
=FERMATA are used in FORTI to implement this. The implementation
in FORTL is for time to be made to stand still for all the
musicliansg”  and  for  the conductor to continue to beat time (in
order to detefFmine how long the fermata is to be held). =FERMATA
ls uWused to define how much additional duration is to be added to
the note or rest being held. The Word FERMATA invokes the action
in the conductor. An example is given belaow.

HA =FERMATA WH RE RE GUJ RE RE RE FERMATA RE

In  this xample the held note is the last gquarter note of the
third measure shown. Each of the musicians will be holding the
note that they have at the beginning of that fourth beat. After a
rerind of time equal to a halfrnote, they will finish that note.
That 15 1f the "musician'" had a quarter note as the last note of
that measure, 1t would receive the eguivalent of 3 beats. Also
note that envelope processing takes place during the fermata, so
tremelos and other envel ope chara:teristtga will be heard.
i

When coding chorale type music where the music has a slight breabk
batweer musical phrases, try adding & short rest between then
phirrases in each of the voicelimes. You can then use a FERMATA in
the conductor when the "musicians' are playing the rest and easily
adjust the length of the pause betwden phrases. Remember that
=FERMATA carn be used between uses of FERMATA to change the length
cf the hold.

Creating New Durations
Lach note in the FORTLI system has a duration that is measured in

units =uch  that the note values provided in the svstem have the
following number of these unihts.




~hythm bhat iz Jdesrred. The prteh that 1o used will  atfect the
sound  that i3 produced as will the pnvelope that 1s assigned to
the drum "musicolans'. High pitched notes with a short envelops
can  be wsed to imitate a snace drum.  Experimentation is the only
real way to find out how to effectively use this ability.

Note that it is possible to use different pitches in the voiceline
faor the drum and that this causes the percusion sound Lo change
from note to note. When experimenting with the effect aof pitch on
the percussive sound, try using the Words +00TAVE etc in the
conductor to makse the pitch changes.

Expression Using Envelopes

Musical eupression frequently involves getting louder when holding
a 1long note. Musicians fregquently do this automatically to add
interest and vitality to the music they are performing. A method
af pertorming this in FORTL that 1s easier than using the dynamic
level Words of FORT: i1z to uwuse an envelope that has this
characteritic built 1n. The et++ect desired 158 a very gradual
crescendo or a very gradual increase 1n the amount ot tremelo
added to a note. An envelope demonstrating this techinque tor the
cane 0f increasing tremelo 1s shown below:

TEMNYr SWELL/TREM 14 12 11 10 9 B @ 8 838888388 %5% % 9824588
592 7 %88887% 109987839109 9878%101110%8787%
to Ll 10 9 8B 7 S5 =REFEAT.& 4 03 2 1 1 ENVE:

The S35 =REFEAT causes the repetion of the last 8 loudnesses
sreceeding  the repeat. FRemember that the envelope list must have
fewer than 125 entries. The above envelopg 13 about half  the
permitted length.

Ma jor /Minor Changes

Changes from  major to minor are easy to test by chamging the key
zignituwre so that three flatzs are added, three sharps subtracted
o a2  combination of sharps subtractsd and flats added. You may
also havse to use some maturals in vwour  vaoiceline to gain A&
pleasunt minar et ect.

Staccatos and Accents

Stacatto notes are most easily accomodated by selecting envelopes
that have a long tail that has the scund turned all  the way off
clewvesl ).

aorcantod neotes  can ke done by changing to an envelops with A

Lowder ottaclk or bw changing the dyvnamic level to something loudeor
£or e maobos wihkh the attacks.

Fhrases

Fr‘é'-f‘.(l-l&ﬂ'hly 2 pusicat phrase (4 wsed re;::aa-t:ﬁdly in A piece, hut pot




lable %-1
uration Word Val e
tH 140
H. 144
A e
Q. 72
2 &4
CiLS 43
= . b

=T LR,
vt L) e

El 2
S-

-
*
.-l-'

S

A examination of the above table will show that the durations are
=11 the proper mathematical relationships For their musical
representations. lcrasionally, it is necessarvy to have =till
other dwarations. Ohe  such case may be the need to play © rotes
(ot equal duwration) in the time period where 4 eighth notes would
normal ly be plaved., ﬁcc@rdlng to the abave table, 4 eighth notes
would reguire 4 times 244 gr Y6 urits of time. To play T notes
cdririrg the same time would require sach note to have 19.72 units of
Time. Ade can invent & name +for this duration and assign the value
1% o a2t {only integers are pearmitted) as follows:

1% DEFLDUR S

where the name asseigned be this duration is 58 . This Aasslgnment
LANMNOT be made inside anmy other definition. I't 18 best  1f this
tvpe detinition i1e  done snmediately after the START . The Waord
DEFDUR can be used in this mannss to define other durations. £
Suration  carnot  excesd  2ET. Vo nobticed that the valune of |9
Lrl e oot bime was slightly short (59 times 19 69 2% not 94). When
wEL g suah non-standasrd Ligme incrensnts, vl musht make up the
ivference, or the "musician’ plaving the defined Aurations will
getl  vaery  slightly abhaad of Yhe other musicizsns by exactly 1 uni
v tamesl, Vol easliest Lo btio sither the first or last note  of
(Ve fobe werias Lo oa notr of duratiorn RF Eo again linme—up all

Flves Mmool ome bl memel s,

UUse of =DRUM for Noise

Fercussive, eftects can be added ho FOFRTI mu-io by using thea =0l
hivrectlye 1w "he conductor witbtbh o any or Ehe spactal “muesiorens' (3.
&: 9 ar A\, Thase “musccians” mast Rkave 3 velceliane Lo pl ay, but
It i uzvally a series et potes, gach at the same piecih and ot the




-

. racgularl e that mush os galnmned b oasd oy Ty R Lt may also  be
ditticult to wse the large numbier of voircelines ang the comple:s:
conductaor necessary to avald raetoping the ropeated phrase whenever
1t occurs,

FORT: provides a mechanism whereby & musical phrase gan be named
and reused as necessary in the voicel ines. The actions taken are
similar to the expansion of a macro in a macroassembler, that is,
atter the phrase has been defined, esach time the phrase name is
encountered. FORT1I will substitute the definition of the phrase

(Ctharacter by character) at the location of the phrase name. The
FORTT words used are <FHRASE: and PHRASE :» . |

The phrase must be named by providing a FORTLI stvle name after the
THHRASER: . thiz 1s followed hy the definition of the phrase and
then the FHRASE> . Phrase definiticons must NOT be embiedded in any
other detinition. volcslline etc.

e following 1s an exrxample of how thizs might be uwsed:

FHREASG . BRMSGIE-C BED G 2 6 a6 BB A8 O E FHRASE >

O DOTTeVE 2O0GIE-C -1 OLT#AVIE EO0GTE-C ...

remEmbher nihat hhe e or the phrase name (BOQGIE-C! results in a
S ac ber v chasacttear substitutilon. For example 1+ thes E/!

duration bad not besn tncluded 1in the phrase defimition, then the
i M B ST aed B Fia e e pyayed with whatever the duration was when
Pl phrase mams was o encountaered. This twpe of coding wiil  woark
Wesl l fowr meny boEgs gquilbas parts,

Frinting FORT1 Screens

T s=oreene ca2an be printed on vowr printer with the FORTI Word
SRR FEEMNT supsocts te be preceded by two parameters which ars
then Flrst and lach screen roambers 0Ff 3 sequence of seresens to bo
mranhed, Whwen FREIMNT grecutes 1T will Rrrompt for  vouwr  printer
deRsd e mAames, raou st respond wibh somethaing Liese RDODEERA=4LEON)
iy o gaw reEquest that FORT1L FRIMY am entire dislk by giving hLhe
1 SE sl | mest  mareasrn mambiers, This will work aven when FORTI
Pakle smajes are o the o sk bhecause FORTI will SkE1D any Soreen
wontatming any non printable characters. @ll the btable 1mages
cortain nonprinting characters. You will not he able to print
mutltiarmle dighs b o fingle Ccommand as the scresen numbars between
(himbg w1l ceduse v FPRINT to stop whenn 1t encounters  the disk
Bt or LA gd Py R Ao e,

Command Line Conductors

Ay by Bhalk can be antered nco FORTL with the edilbtor can 2050
De cong teom the commarnct 1l ires., Most things are too cumb=escome o
di, this way Al il e uger must dlso gnsuce £hat tho propper over |l ays
Are Inplace. Oae idepation where Lt (% &ﬁﬁ? +G apely Ents
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SRR N BT

tachnigue, howaver, 13 Lo oreate simple conductors +or the pweDose
LLER . [

of checking out
present. 1t is
last one created

Cancellation

voicel lnes., Even 1+ A conductor  1ws already
possible to add additional conductors. Only the
will be functional.

[ 1 mnot recommendead that two or more identical musilc lines be

plaved through

a single audio channel. The miving that is

partormned 1s vervy exact and sometimes the twe "musicians” will be

Eracthly out of
ot T'his tends
happernr to have
cueasional ly.

phase with one another and will cancel wach other
not to be a problem when complex musical passages
several "musicians" playing the same note only
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SRERCR MESSOEES

Missing Parameter (s)
A word or command has been given wilh too tew parameters.

Too Much Music - Memory Full - type NEW

Fither the current piece is too large for memory or more thanm one
piace bas been L0OADed and the sum of the pieces is more than
memnry can hold. Type NEW and rel.Q/D. Attempt to shorten piece.

Haz Been Previously Detined
The Word echoed back before this message has already been found in
the FORTL vocabulary of Weords and commands. No action is wusually

MO 25%dal™ V.

Disk error - Bad disk surface or bad screen number
Illegal copy operation has been attempted.

FORTiLi Internal Word Usage Viaolation
Mgt likely cause 1s misspelled Word or command.

Wrong # Parameters in {PHRASE:
Yiid s shaould resalt anly from wse of wundocumented inkbernal words.

File I/0 error - possible bad print device name
Check the print dewvice name and correct i,

Attempting to write to protected disk region
Stbtenpting to zave data to a screen not allocated for  wsear

coresans.

Must LOAD from a source screen
el f-enplanatory.

Wrorng parameter usage in <PHRASE ... FHRASE>
Tmo +Few or too many parameters used between “FHR&E5E: and FHRASE -.

<ALBUM. .. ALBUM> Error
Mol formed albhum detflinition. Gk swsk A,
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ForTl Card on a 96407

From Delphl's Message Base BCS T1-99/48 Newsietier

The foliowing information is taken from the message base on Defphl. It conteins
Information aboul how the ForTl twelve volce music card’s hardware sppears on the
9640. | do not know of angone who Is successfully using e ForTt on the 9640. Lan
anyons out there heip?

Like the speech synthesizer, the ForTi cord Is located at page >BC, 11 is not fully
decoded, snd therefors could respond ot pages >3C,»7C, end >FC as well, Here s 1he
ForTl address bus mapping: -

Address bit Source Selects Address Sound Chips Selected
AME . A NC X ) >8400 ALl
AMD , A NC 4 ! >8402 2-4
AMC . A Mapper 1 | >8404 1.3:4
AMB . A ' 1 | >8406 3,4
AMA (A 't 1 | >8408 1.2,4

AQ ' J | >»B40A <, 4
Al vt 0 ! >840C 1.4
Y. ' D | >840E 4
A3 9895 0 | >8410 1~3
Ad b 0 | »8412 2,3
AS ' 1 | >8414 1,3
Ab " X { >8416 3
A? " X 1 >8418 1,2
A8 ' X | »841A s

AS v X | >»841C |
AlQ T X | ____ »B4lE None
All te CEA4 active LOW sound chip 4 enable
Alz L CE3 "’ 10 1 I | 3 1
ﬁ13 [ czz L I3 L ’t z 1
hld (I csl 119 L B ] LI | 11 1 LA
AlS ' 0 |

gn the 99/4R, writing 10 »8400 wiil load dalo Inlo ol ForTl scund chips as well 8s the
console sound chip. Writing 10 eny ForT! sound chip will also write to the console
sound chip, | think. The oniy woy to write to the tonsole sound thip without wriling
10 the ForTl sound chips Is by using nddrass >841E. Note 1het the sinles 0T AG-A1D do
not matter, such thet>8490,>8420,>8440, >8460, etc., ere oll equivalent ways of
accessing ALL sound chips, and so Torth.

Jeff While

P.S.: When ! pul2BC at >8004 in the GPL meopper, the system slops.
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