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INTRODUCTION

ORCHESTRA-80 is a unique combination of hardware and software that can tumany 16K
TRS-80°*level I 1nto a2 high quality musical instrument.

The hardware is a single printed circuit board that plugs into the expansion connector on
the back of the TRS-80 Kevboard or the screen printer connector on the expansion interface.
The board contains a precision digital-to-analog converter and associated electronics to
change the binarvcomputeroutput intoahigh fidelityaudio signal The output of the board is

connected to the AUX/TAPE,TUNER input of any stereo or monophonic audio amplifier.

{Cables not supplied.)

The software consistsof five major components intedrated info a single. easv to use. program.

1.
Digital
Synthesizer

2
Music Language
Compiler

k
Editor

4
File Manager

5
Initiglization

The santhesizer has a six octave range and can produce up to four simultaneous
notes or voices Each voice can be assigned to anyv of four user-defined tone color
registers The delault tone colar registers mimmic the sound of a trumpet obne
clarinet and pipe organ The registers are easilv altered (o imitate other
Instruments or to make strange new sounds

The music language was designed to allow the direct transcription of virtually any
writien music to a ssmbolic form used by the computer Non-musicians wili find
the language simple tolearn and easy (0 Use sINCe ne previous musical tratming or
knowledie is required. Yet.in spite of its simpheity. the language has all the
features and capabilinies required by the advanced computer musician

The compiler will accept music wniten in any kev or ime signature and any note
value within the synthesizer's range {from whole notes to sixty fourth notes Notes
may be sing'e double or tnple dotted and or plaved as tripletts All forms of
atcidentads sinele and double are sapported as are staccato preze ato and tare
forms of articulation There 1salso the capability of repeats. second ends (with or
without retard] and modulation

Afullfunction. Tul screen’ text editer s provided to ease the task of entenng and
modiing music lantuade prodrams A fuil screen ol text {s viewable at all umes and
a bhinking cursor can be positioned anvwhere within the file All cursor metion kevs
automatically repeat when held douwn Additional functions include insert delete
character insert delete line and global character stnng search

The tile manager provides the orderhy stonng and retneval of named program files
on tape or disk

Theminiahization routines allow the user to alter the tone color registers select
between the standard four voice ssmithesizer and a higher resolution three voice

versinn and choose erther the standard (1 77 MHziorenhanced (2 6 MHz CPU
clock rate

Because all of the software components are integrated into a single program a great deal
of inter-module communication is possible. For example. when syntactical error is
encountered during compilation. an error message is displayed and the editor is called to
display the file with the cursor positioned exactly where the error was detected. The user
simply corrects the error and returmns to the compiler. There is also a multi-function
command that allow a sequence of music programs to be read into memory. compiled and
plaved. one after another.

ORCHESTRA-80 is available in versions for tape or disk. Both versions are supplied on
cassette along with several sample music programs and a utility program to transfer music
files between tape and disk. The minimum system required to run either version is a
16K level I1.
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This section describes how to connect the interface board to your TRS-30.

WARNING The ORCHESTRA-80 mnterface board contains static sensitive devices that can be
damaged by careiess handhing Handle the board as hitde as possible Alwavs TURN
OFF the TRS-80 and expansion Inter{lace belore connecting or removing the
interface beard Alwavs TURN OFF the audio amplifier before making or breaking
its connection to the interface board

Obsening thewarning above connect the interface board to the expansion connectoron
the back of the TRS-80 kevboard or to the screen printer connector on the side of the
expansion interface When correctlv positioned the board will be pointing upward and the
printing on the face of the board will be right-side up.

The audio socket on the board will mate with a standard 'RCA tvpe phono plug {Audio
cables with this type of plug are readily available at Radio Shack and most Stereo <tores.)
Connect one end to the pheno socket on the interface board Connect the other end to the
AUX TAPE TUNER ur other high level input of an amplifier or receiver DO NOT use the
PHONO, MIC, or other low level input. After all connections are secure. turn on the
computer and the amplifier

Certamn machine instruction combinations. encountered during normal svstem opera
von can trieger the interface board and mav result in unexpected pops and clicks. Therelore.
abwavs Keep the amplifier at minimum volume when not actually plaving music

There are no harmful voltages or currents on any of the exposed parts on the interface
board However common sense and the warnings above suggest that the board not be
touched particularly with metal objects. when the computer i1s turned on. Doing so may
damage the components on the board and possibly the computer

When discoennecund the interface board. be sure both the computer and amplifier are
turned of!




n- . S A" R Y

TRANSFERRING THE PROGRANMS T DISY

This section describes how to transfer the programs from the cassette toadisk. [t applies to
the disk version of the program onlv

@/ Insert and rewind the cassette containing the programs for the disk version of

ORCHESTRA-80 Using the TRSDOS utiity TAPEDISK. transfer the first two files on the
cassette to a formatted disk. Consult the TRSDOS manual for general information of the use
of TAPEDISK

A npical TAPEDISK sequence follows:

DOS READY
TAPEDISK {Enter! texecutes tapedisk utihity!
?C |Enter) {(command to load
from tape:
?F ORCHB80/CMD:0 5575 6CEF 5575 [Enter] lsaves fijle on disk 0
3 2C [Enter! tload second hle

from tape
?F ORCHCOPY/CMD:0 5575 5B69 5575 (Enter] {saveondisk 0y
?E {Enter) fexit te Trsdos

DOS READY

The music Niles on the tape are recorded with a special format and must be read with

ORCHCOPY 1That's one of the programs vou just read 1n.} See the section describing
ORCHCOPY {ur more general information

Anprcal ntm\.d c(‘ ORCHCOPY sequence follo\\s

DOS READY
ORCHCOPY {Enter; ]
ORCHCOPY « 1, aign on and copyTicht notic e
TYPE THE LETTER - & iproanptand tunction meas
R [Enterj tstlect read file fune neey
T |Enter] ' fsourte s e

ENTERINPUT FILE NAME % [Enter] ! % meansread nest Hle,

LONE techos name of fiie read!

TYPETHELETTER ¢t el tfunctuion menu agam
@ > W [Enter] fwrite the file just reads

> D [Enter] tdestination is disk!

ENTER OUTPUT FILE NAME >

LONE:8 [Enter] (save ondisk 0)

TYPE THE LETTER et¢. el {function menu againj

Repeat the sequence above three more times to transfer the music {iles named SONATA.
GIGUE and FUGUE. After the last file is transferred. select function Q to quit and return
toDOS i ‘

€
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This section describes how to configure the sofiware to vour specifications

The ORCHESTPA-80 program is extremely versatile but very complex. In order to minimize
thesize of the running program. and thereby maxirmze the memory available for music. certain
functions are performed onlv once when the program is first executed

During this configuration phase you specify either the standard four-voice synthesizer or
the higher resolution three-voice version. If vour systern has been modified for 2.66 MHz oper-
ation.you may instruct the program to take advantage of the faster clock. You may also modify
the standard sine wave tables to produce different kinds of sounds.

The generation procedure consists of a programmed sequence of steps. At each step the
program will ask a question and wait for vour answer. The range of acceptable answers will be
displayved with each question. After npingvouranswer. press the ENTER kev If vouranswer s
accepted. the program will proceed to the next step If not. the question will be repeated until an
accepiabic answer is obtained Your answer should not contain any leading or embedded
blanks Pressing the BREAK kev at any time will clear the input line and allow vou to renyvpe
youranswer

If vou have not already done so. connect the interface board to vour computer. If vou have a
disk svstem ¢ 10 STEP 3 the first steps apply to tape systems only

STEP B Power up the sistem Inwertand rewand the cassette contanung the programs for
the tape version ol ORCHESTRA-80

A nvpacad loading sequence tollows

MEMORY SIZE? [Enter] tno resenved space needed)
RADIO SHACK LEVEL II BASIC
READY

) ~SYSTEM [Enter! fthe tape s svsiem format
#? ORCHST [Enter] tname of tape version filer
%7/ [Enter] (begin executioni

When the progrim starts the sereen wall be cledared o copyright notice willapp» ar
on the bottom line and the first question in conliguration diaddod will appear in the
muddle of the screen with a bhinking cursor on a hine below 1t

STEP 4 A1 thus parnt vou miny requiest the proeram (o make a bach up copy o isel! fvon
DUPLICATE? <Y/N 7V an«werN the program wili prix eed 10 STEP 4 [l vou answer Y contimnue tothe
nest siep

STEP2 At the previous step vou requested the program to duphicate itsell I vour system
CASSETIE#27 <Y/N> has two cassette decks and vou wish the copy to be written on the ausillary deck
answer Y Otherwise answer N and the standard cassetie port will be used

The program will begin writing as soon as vou press ENTER be sure the cassette
deck is ready Once the file iswritten. the program will return 1o STEP 1

STEP 3  This step applies to dick systems only.

Power up the system and load the program A tyvpical loading sequence follows

DOS READY
ORCHS#® [Enter] (load and execute the program!

When the program starts the screen will be cleared. a copymight notice will appear
on the bottomn line and the [irst question in configuration dialog will appear in the
middle of the screen with a blinking cursor on a line below it




STEP 4
FAST CLOCK? " Y N~

STEP &
ENABLE CODE”

@ STEP 7

DISABLE CODE?

STEP 8
FOUR VOICES? - Y N

SIEPQ
TESTSCALE?- YN -

There are wo wavs to activate the cloc k speed up medification hardware usualh
aswitch or software usually outputting a ceriam valte to g certam port ! vour
speed up modilivation s controlled by software answer Y Otherwise answer N
and proverd 1o STEP 8

To make optimum use of g soltwyre controlled clock modification the program
needs to know the mstructions to exeo ute (cenable the fast clock Enter thowe
mstructions up to 8 bvies i hexadecimal

One popular mod is enabled trom BASIC with OUT 254.1 Inassembly Janguage
s

LD Al
OUT (254).A

The hex madchine codewould bee 3E01ID3FE

Tos ustaliy necessan to disable the tast clovk betore readimeg or wrtimg e fane or
dish Hoons telbr how the program will ssanc b to the standard cinck rate het
doing a1 O Enter those mstructions up 1o & bvtes i hexadecimgd

Onte pepinar mod s enabied from BASIC with OUT 254.8 i assemblv lang i

1"~

LD A0 .
OUT (254}1.A

The hes machine code would bee 3EQ8D3FE
vovwish iode! Owithalastdloc ik enter g NOP st 80

Davotowant the standard lour vowce capabihitvanswer Y Othenwise anisaers Noorine
hieher resolution three vorce ssnithesizer Musio arranded Tor four voites it e
pined ona 3 vow e sustem the fourth vorce s stlent Three vorce sasteinis ais
reguiare less memon

Ihvou answer Yo the prowramowall play a sample scade wath each of the lour ditteren:
toneolorsiregisiers A B Cand D) Thas step will be repeated untd o atiswer
Y to procerd to the nest step

The nextfive steps allow vou to modify the wave forms of the ditferent registers If vou are not
already Larmbar with the use ot the svstem. answer the next step N to bypass the wave

torm diadog

STEP 40
ALTER SINE TABLES?
<Y.N -

STEP 14
REGISTER NAME?
<A~D:

STEP 42
NUMBER OF PARTIALS?
<4 iS~

™

Hvouanswer Y. the program will proceed 1o the next step where vau are reginred 1o
detine a new register Answer N to proceed to STEP 18 the end of the ssysiem
confituration procedure

Enver the name of the register vou wish to modifv

The wave form of a register is defined by a sum ¢f sine waves or paruals The
frequency of each partial s an integer muluple of the fundamental frequency
Partial # 115 the fundamental. partial # 215 the first harmonic and 1s two (imes the
fundamental frequency. partial # 3 1s the second harmonic and i1s three nmes

the tundamental et Enter the number of the highest partiad vou wash to deline

Unless vou are after special effects. the number of partials should not exceed 4 fora

1 7T Mhs dock or B iora 266 Mhz ol k This will keep aligsing and hieh {requenes

distornon to a minimum Reler to the How It Werks section (ar a complete
explanation

7

-

J



STEP 43

PARTIAL #91,
WEIGHTING FACTOR?
<B-255=

STEP 14
VOLUME? <4—-2546>

Thisstep will be repeated for each partial 1o be defined Enter a number that
represents the relatinve strength of the named partial A partidl with a werghn of 200
wil be twice as promunent fiwice as loudi as a partiad with awerght ol 180 A partial
with awerght of € makes nocontnbution (o the inal wave form All werghis are
normadiZzed so that a register delined with ali partials obwewdht T will be exactly the
same as a redister defined with all partials of weight 255

Enter the overadl amphtude of the reister The hugher the number. the louder it
will tee

The program will now generate the register you have just defined. When it has finished the
calculations (it may take several seconds). the program will return to STEP 9 todemonstrate

the resulils

STEP 45
SAVE PROGRAM?
~Y'N

STEP 44
PROGRAM NAME>

SiEP 47

STEP 18

The configured program s now i memon and s meady for use Answer Yol vou
wishito s thsconhguned progrun made and avord the lengthy diadog i the
future Othernas answer N o bewimn execution of the progriun STEP 18

Eavter the Bl noume 1o be tsed to e the procram Athree voce sstithiesizer based
et st ok nuehit he named ORCH3F
TAPE version movunum lengthiissiv o haru rors

DISK version snovamumidenetlisserehn characrers foll s ed by drenve numibser 1he
exteusion /CMD wil he sepphed bn the proerman 1 ORCH3F:0

Thisapplies 1o TAPE sustems only

St STEP 2 for explarittion e sur do replace the music cassotie beton
presothug 1o the nest step

Hvon huve not used the ORCHESTRA-80 e fure vouare probably anivous to hear
what it can do Tape

GET LONE [Enter]

te lond and ploy the musie cdled LONE inalew secondsvoullbe onvour wan Hivo
Siber awin?

~



USING THE SYS7sM

Thus section describes the command structure.
First. some definitions

Commandline  The hirsi ine on the Video screen
Status Line  The wcond ime

Editor Used by the remainder of the s reen

There are two modes of program operation: Command Mode and Edit Mode.

Command Mode Dusunguishied by a blinking hne cursor on the top hine of the vdeo screen

EgitMode Disunuwshed by a blinking biock cursor in the middie of the screen

In t’lth( H Command or Edit Mode the [ollowing control kevs are availabie.

BREAK  Stopscurrent processand enters Command Mode
CLEAR  Erusesthecharacter at thecursor and evervthune to the right ot i on the hne
ENTER  Accepts the current hne as command oredit mput
leff Arrow  NMeescursortothe et
Right Arrow  Movesursor to the nght
Note Lettand nghit cursor movement will wrap around at the loical end ol hne

Sttt Lett Arrow  Dicfetes thecharadcter under the carsor and shatts the remamder of the e o the
lett The cumsor does ot move

SShiftRight Arrow A space isainserted under the carsor by shating the character at the cursor and the

reriander ol the ne to the rnight The cursor does not menve and am chara ter
Shatted of! the end o! the hne s lost

1t Edit Modc these ac‘dn mnal ¢ omml kev 5 are av dxldblt-

Up Arrow  Maoves the cursor te the ime above the current hine towards the top or begimsung ol
the lile

Down Arrow  Moeves thie cursor to the hne bhelow the current hine towards the battom or end of
the hile

Shuft Up Arrow Joains the current hne to the one above 1t making one lone hne Electve onlds ar the
begung of a hne

Shift Down Arrow  Formica new hine becmmnime with the character at the cursor
Question Mark  \luhesacopy of the current hne and mseris e at the end of the hil

Exciamation Mark  Moves the current line up one position towards the top or bedinning of the file

The latter two control kevs are used to rearrange and or duplicate parts of a file.
All Kevs will repeat at a rate of abeut ten per second if held down for more than a half
second

COMMAND MODE

All svstem commands consist of a kevword optionally followed by one or more operands.
Operands are separated from each other and from the keyword by one or more spaces. The -
kevword may be abbreviated (only the first character is significant) but mav not contain any

4
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leading or embedded
status line.

spaces Unrecognized commands are answered with a ? in the

NEW

109
8OTTIOM
EDI¥
I<sting>

READ tiiename

WRITE filename

- DRIVE n
DIRn

Quit
LISt

SCORE

PLAY nn

Delete current liic in memon reset all pointers and begin new file

Monve file pointer to the top or beginning of the current Nle and displav it
Move [ile pointer 1o the botiom or end of the current file and display 1t
Enter Edit Mode with current hle pointer

Where <string > 15 any character string Search the entire fiic for a matehing
character stnng starting with the character to the right of the file pointer Ha
matchas found pasition the lile painter there Il no matceh s found. displav a ?
in the status ine and file pointer does not mowve

TAPE version: The tape 1s searched tor a matching filename When found the ftle s
read it memon replacine any previous Ble there Anvasternisk (# )10 the Ble name
will mate oo character READ % will read the nest Dle on the tape regirdless ol s
name READ xx % will read the nest Ble wirh o name bhegmme with xx Dunng the
scarch the name ol each lile encountered will be displaved in the status hine The
operation ma betermated at any ome by holding down the BREAK kev (The tape
must he nen Blank and movngd !

DISK version: The disksare seart hed for a matchinge filename When lound the Tile
s read mto memon replaome any previous {de there D notfound an error code s
displavedan the status hne The blename mav be tollowed by a drive number The
hicostensionsalwans /ORC :

TAPE version The current file iswritten with the Glename given

DISK version The current hilesswritten with the flename given The filename may
be lollowed by a drive number The fide extensions alwavs JORC

TAPE version only Allows switc hing between the standard (DRIVE 1) and
alternate (DRIVE 2) cassette deck for file operations

DISK version only [isplivsdirecton ol dishn (8.1,2.3.) st all fileswithion
estenstopt al JORC

Returmsto TRSDOS (DISK) or LEVEL 1 BASIC (TAPE)

Perte rms a Form Feed on the ine printer and prints the current file beginming
with the current hine Prinung mav be terminated at any time by holding down the
BREAK hev

Compiles the current file into the binan form required by the ssmthesizer After
succeess(ul compilanion anainternal TOP lunctionas performed Il an error s
encountered compilationis terminated. an error code 1s displaved in the status
lime and the fileas positioned with the fife pointer at the place where the error
was detected

If there 1s not enough mermorn to hold both the source file and the compiled abjet
code at the same time the program will pause and display the question OVERLAP?
In the status line if vou answer Y. compilation will resume and portions of the
source [ile will be OVERLAPed by the object code Answering anything else will
cancel the compilation and enter the command mode.

Thus function 1s useful when compiling large files as the end of the object code can
OVERLAP the betinning of the source code DO NOT OVERLARP a file that has not
been saved on disk or tape since this function imphes the probable destruction of
the current file Do not expect to be able 10 use it 1in any way once this command

is given .

Directs the synthesizer to PLAY the most recently SCORED object code starting
with PART nn If nn1somttted. the entire piece is plaved An error message will be
displaved if the PART cannot be found or if the text file was not recently SCORED

The numeric kevs on the kevboard can be used to control the operation of the
synthesizer while a piece is being PLAYED. Kevs |-7 control the TEMPO Holding

/0




down anvcombination of these kevs form a binany weighted value which replaces
the default tempe prodrammed in the music Kev 7 is the most stgmiflicant bitand
Kes s theirast Sev the section on Tempo Comversion for more details

The @ key will stop the synthesizer and enter command mode.

GET tilet tile?2 filel Thistsa mult function command It will perform a READ SCORE and PLAY for
cach ol the fiies named OVERLAP w1l be performed automaucally . if necessan

DISK version Filenames mas be foliowed by a drnive number just as in the READ

command

TAPE version Filenames mav contain ¥ a<:n READ Inaddinon. anat-sien (@)
will marchany character repetitneh, GET @ will READ SCORE and PLAY i Diles

an the Lape

EDIT MODE

Perbaps the easiest way to learnn how to use the Text Editor is to experiment with it
Review operation ot the cursor control kevs. Since all the Kevs repeat when held down. tryv to
useaheht touch - the kevboard s fullv debounced. Accidentally holding down the CLEAR ke
can erase an entire file in a few seconds’

Nowvree that

" [P e

1 he cursor alwavs remains on the same sereen hine and that the file moves up and
dew it aronnd i

2  Theinsertcharadter lunction {Shift Right Arrow) adds spaces to the current line
andhwail shitnc haracters ot the ena of the hne

3 The Editor ahwave knows how lone each hne s and will not go bevond the last
character

4 A Shift Up Arrow will in doonh one previous Shift Down Arrow

®
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CONTROL KEY FUNCTION

BREAX Return 1o command mode
CLEAR Erase toend of line
ENTER Accept the current line
Left Arrow Move cursor left

Right Arrow Move cursor right
Shift Left Arrow Delete character

Shift Right Arrow Inscrt space

Up Arrow Move cursor up

Down Arrow Move cursor down
Shift Up Arrow Join line

Shift Down Arrow
Question Mark

Exclamation Mark

New line

Duplicate hne

Move line up

COMMAND  OPERAND FUNCTION

/ <any string™ Search for next occurance of string

BOTTOM tnones Position file pointer at the end of the file

DIR p120r3 List all JORC hiles on the disk named in the
operand Delault=8 '

DRIVE leor2 Use the cassette deck named in the operand lor
future tape operations

EDIT fnone! Enter Edit mode

GET filename ... Read Score and Play each of the hiles named
in the operand

LIST lnonel Print the current lile on the ponter

NEW {none} Erase current file

PLAY Part pumber Play the current prece starung with the part

or blank number in the operand or at the beginning !

no operand

QuiT inonel Return control to TRSDOS or LEVEL 11

READ filename Read the named file into memon

SCORE {none! Compile the current file

3 TOP {none] Posiuion the text pointer at the beginning

of the file

WRITE fliename Write the current {ile with the name

in the operand.

/a3




TRANSCRIBING MUSIC

This section introduces che notation of the music language and compares it with standard
musical notation.

The musiclanguagde provides the means by which standard musical notation 1s transcribed
into a symbolic form usable by the computer.

The use of the language can be shown best by example Figure 1 is an excerpt from J. S.
Bach's Capriccio Figure 2 1s the same music transcribed for a three-voice synthesizer.
While the two figures may appear to have little in common. they both contain essentially the
same information.

In Figure 2 each line begins with a three digit number followed bv a snace. These line
numbers are added for the purpnses of this discussion only and have no bearing on the music.
Remember. the contents of each line elfectively begin after the {irst space

Lines 10. 20 and 30 are informational onlv. A slash (/) appearing anvwhere in a iine causes
the remainder of that line to be ignored.

For the purposes of transcription. a piece of music is considered to be subdivided into parts.
measures and voices A part defines one or more measures that are plaved in the same kev.
tempo and with the same registration and usuallv correspond to a portion of the piece that mav
berepeatec. e a phrase.stanza. chorus etc. Parts are defined by the letter P [oowed by eithera
two digit number or a space. Numbered Parts can be repeated: un-numbered Parts cannot.

Measures are indicated by acharacterstring bedinning with the letter M and ending with a
space The characters following the M. usuallv a measure number. are ignored by the compiler
and only serve as a reference berween the printed musical score and the transcribed music
language text.

Avoice 1~ a separate 'strand’ of music. in harmony or counterpoint. A trio has three voices
and a quartet four Up to four voices mav be defined and they are identified by V1. V2. V3
and V4 As g convenence. cach measure bedins with an implied V1. Music arrangeéd for four
vorces can be plaved by a three-voice ssmithesizer except Voice 4 will be silent

Intheexample the Ariaconsists of two repeated sections one S measures long and the other
7 measures long The first section is defined in line 40 as P50 The choice of the nvo-dign
numberisarbitran-and serves onlyvto identifv the part. However.each part defined must have
a4 unique number Line 200 defines a Repeat of Part 50 Likewise. ine 390 is a Repeat ol Part
52 tline 2101,

Line 50 defines the key signature You need only specifi- the number of sharps ( #) or flats
(&) the compiler will know which notes are atfected. If the kev signature is not specified.
C-major ino sharps or flats) 1s assumed.

Line 60 defines the time signature and tempo. NQ indicates that each quarter note gets a
beat (H =half Q=quarter, I =eighth, S=sixteenth) =C8indicates the relative length of a beat.
Normallyv. the tempo parameter is determined experimentally by holding various combinations
of 1-7 kevs while the piece is plaving. The kev pattern is then translated. using the Tempo
Conversion Tables. to a nwo digit number which is entered into the source file. It mayv also be
necessary to alter the time signature parameter to achieve to desired tempo.

Line 62 defines transposition The character <or > followed by a number defines the direc-
tion and number of semi-tones the piece is to be transposed (<=down, >=up). [t is common prac-
tice to transpose a piece of music as it is transcribed to accommodate the range and {ingering
of the new instrument. While ORCHESTRA-80 should not pose any ‘fingering problems. it is
oftendesirable to transpose a piece down a few semi-tones to avoid the distortion and aliasing
present in the higher notes. This is especially true with 1.77 MHz. 4-voice synthesizers.

Line 64 defines the tone color registers to bt used by the different voices Voice 1 uses
register C (clarinet). voice 2 and 3 use register B (oboelassuming, of course the registers have
not been altered during the configuration phase. The default register is D (organ). /3

- 3
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The music proper bedins in line 70 with the definition of measure 1
Each of the svinbols representing a note in standard musical notation imply two pieces .
of information

4. Its shape, along with the time signature, defines how long. relative to a beat, the
note is to be held

2 Its position on the stafl. along with the key signature and clef define the note to
beplayed

Transcribing this two-dimensicnal form into a single line requires two characters to
represent each note The time value or shape. is defined by a single letter. W=whole,
H=half Q=quarter. I=eighth S=sirteenth. T=thirty-second X=sgixty-fourth The
time value may be modified bv additional symbols. Dotted notes are indicated by a period (.)
foilowing the letter. Triplet tirmne values are indicated by a colon (:) following theletter e g Q
means all the notes following are quarter notes: I. means all the notes following are dotted
eighth notes. S: means all the notes following are sixteenth note triplets Note length
modifiers may be combined H:.. means all the notes following are doubie dotted half note
triplets (Dot modifiers cannot precede a triplet modifer. i.e. Q.: is not valid.!

The staff position of a note 1s defined by its relationship to a fixed point on the staff.
Middle-C Middle-C is alwavs location 8 and notes above it are deflined by a positive (+)
displacement while notes below it are defined by a negative (=) displacement Sec Figure 3
Thedisplacementuses a hexadecimal-like number scale with theletters Ato Grepresenting
the numbers 10 to 16 The maximum positive displacement is + G. the maximum negative
displacement is-F A dollar sign (S) defines arest

Coding note displacements can be simplified by specifing a default displacement sign or
clef Anasterisk { %) sets thedelault to+ or treble clef and all unsigned notes following are
assumed to be + An at-sign (@) sets the default to - or bass clef. and all unsigned notes
following are assumed to be -

Accidentals are indicated with a sharp (#). flat (&) or natural (%) sign immediatelv
following the note affected. Accidentals stav in effect until the end of the measure or are
modified by another accidental. Double sharps (##) and flats (&&) and natural sharps
(#%or % #)andflats (&% or %&) are allowed. Double naturals {%%) and flatted sharps (& #)
or sharp flats (# &) will give unpredictable results and should be avoided.

You should now be able to decipher all the svmbols in lines 70. 80 and 90 and relate them
to the lirst measure in Figure 1

Line 100 1introduces several new symbols. The paranthesis indicate reiterative compilation
The number following the richt paranthesis is the reiteration count which tells the compiler
how many more times to compile the bounded sequence. Line 100 will be compiled as if it
were written:

M2 ¥16:SD6716:SD6716:5D6716:SD6™

Reiteration should not be confused with Part repetition. Reiteration occurs at compile
time: Part repetition directs the synthesizer to re-play a particular Part. Reiteration blocks
may not be nested.

Notes may be further modified by ‘expression’ modifiers which alier the way a note is
plaved. but not it’s pitch or overall duration. by replacing a portion of the note with a rest.
There are two major tvpes of expression. staccato and asticulation, and each type has two -
forms.longand short

> /‘;
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Shortstaccato indicated bvacomma/{,). shortens the note by tkand adds arest equal to
1~ the notes duration Long staccato indicated by a semi-colon (;). is similar except the
note is shortened by /s of its value and adds a !4 rest Articulation is used to introduce a
small rest after ancte toseparate it from the note following Short articulation.indicated by
anapostophe ('),shortens the note by an amount equal to tsof athzsnote and adds a reat
of that value Long articulation. indicated by a quote (7). is similar except the amount
shortened is double. 25 of a 1128 note. [n all cases. expression modifiers effect onlyv the note
thevtollow Acadentals must precede expression modifiers.

Measure 5 (lines 170-190) presents a very common problem: too many voices. An
expernienced musician will probably have no trouble. for the rest of us. it will be a matter of
blind luck or painstaking trial and error deciding which notes to use and which to1gnore
Ulumately. the might solution is the one that sounds best.

Thustar. the assumption has been that the music being transcribed is in bass 'treble clef
notation. To take advantage of music arranged for different instruments in different clefs
tsoprano. alto tenor ete l.eachvoice can be defined as belonging toadifferent clef Voice clef
detiminon s indicated by a U followed by a number that is the displacement from Middle C
in the dlet being defined to Middle-C in the treble clef. For example

vVl U-2 V2 U-6 V3 U-8 V4 U-C

detines Voices 1-4 - soprano alto tenor und bass. respectively. Because all clefs are
dehmed relaine to the treble clef.cach voice 1s transeribed exactly as if it were the treble clef.
and no et ssmbaols (% or @) need be used

Anether uselul transposition would be V4U-7 1o lower Voice 4 one octave to get a low
bass sound

Otren. when transcribing part-music. the accidentals in one voice interfere with the
acadentals in another voice. This is because the compiler applies every accidental to all
volces OPTION 1, specified 01, will limit the application of accidentals to the voice in which
they appear

13



PILER ORGANIZATION
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This section describes certain features of the Compiler in more detail. Aiittle bit of technical
imnformation will help in understanding how the compiler works and how certain parameters
are interpreted.

Theoutputofthe Compiler consistsof twolists.a Part List and a Note List. Each element in
the Part List contains a pointer to a Note List element and parameters. such as tempo and
registration. that describe how the Note List is to be playved. Each element in the Note List
contains note frequencies and durations for each of three or four voices.

During compilation. the source file is processed and the data collected is placed into eithera
Part Bufler ora Note Buffer. At the appropriate time. the contents of the Buffers are processed
into the corresponding List.

When compilation begins all Buffers are cleared and the default values are entered. [f written
out. the default values would look like this:

roé un-numbered part

Ko# kev of C-major no sharps or flats

<g no transposition up or down

Ng tme swinature based on a quarter rote

N&o each beat has a value o 60

V1 YD U8 voue | ouses register D ono det transposition

V2 YD U8 oue
V3 YD U8 uice 3 uses register D ono ddel transposition
V4 YD U8 roue 4

MV begin g meastire with o voree }oan treble clet

1%

uses register D ono clet transposition

uses register D no clel transposition

The contents of the Part Buffer are added to the Part List whenever a PART or REPEAT
svmbol s processed or the end of the file is reached. The contents of the Note Bufier are
added to the Note List whenever a MEASURE. PART or MEASURE symbol
1s processed or the end of the file is reached

Referring to Figure #2. the PART symbol in line 40 will cause the contents of the Part
Bufter 1o be added to the initially empty Part list and the Note Buffer 1o be added to the
initiadly empty Note List. A new Note List element is started and the Note list pointer 1n the
Part Butier 1s changed to point to it

Lines 30 to 64 modifv most of the default values in the Part Buffer In line 70. the
MEASURE symbol will cause the Note Buffer to be processed and the Note frequencies to be
transferred to the Note List. The Note Buffer is cleared and any accidentals are reset. (Since
the Note Bufferisemprny. nothing of interest has happened yvet.) The notes defined in lines 70.
80 and 90 are then placed in the Note Buffer.

The MEASURE svmbol in line 100 causes the Note Buffer to be processed using the kev
signature and transposition parameters in the Part Buffer. and the calculated note

" frequencies of Measure 1 are transferred to the Note List. The Note Buffer is cleared.

accidentals reset and the rest of the line is transferred to the Note Buffer.

This process of accumulating notes in the Note Buffer and processing them only when a
new measure is defined continues until line 200. The REPEAT syvmbol causes the Note
Bufferto be processed and Measure 5 isadded to the Note List. [t also causes the Part Buffer
to be added tothe Part Listand a new Note List element to be started. The Note List pointerin
the Part Butfer is changed to point to the same Note List element that PART 50 pointed tc

The PART symbol in line 210 acts much the same as that in line 50. Similary. line 390 1s
like line 210 and the end of the file forces out the remaining buffer contents.
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The rvsul‘ of the u)mpxlauon is a Note List with the foliowind elements

<] Permpn

<2 measures 12 3 305

<Id= fermpin

<4 medstres 6 7 & 9 jo 11 12
</ fempie

and d Part Listwith elemenm and Note List pointers as follows

<QC> points o <>
<A pornts o <o
~ee Do (o <2
<H2 Dotis 10 <4
°l poines oo oo

Notice that Note List elements 3 and 5 are not pointed to These are the elements created
when the REPEAT svmbol 1s processed. Any notes defined between a REPEAT and a PART
svinbaf are processed into one of these ‘un-claimed’ elements and are never plaved In all
other respects. REPEATS are ike un-numbered PARTSs. .

REPEATScanalter anv ol the parameters in the Part Buffer and thereby repeat sections of
mu~sic with a dilferent tempo and or registration. For example. the demonsiration scale
p..m Jour ing program (nnﬁﬂummm can be du,;h( dted w nh the fo‘xm\ ing

P01 YA S0123432108% reisier A\

R81 YB register 13
ROl YC recister €
ROl YD register 13

The detau! vialues NQ= 60 and V1 & are aqqumed

SUMMARY

Parameters take effect when data is processed from the buffer to the list. All parameters
remarnn effect untl changed. explicitly or by default.

Parameters affecting the Kev Signature (Kand O) or Transposition (<. > and U) take effect
at the begimning of the current Measure and stav in effect until changed. "

Accidentals take effect immediatelv and stay in effect until changed or the end of the
current Measure. (Accidentals are also reset by K).

Parameters affecting the tempo (N and =) or Registration (Y) take effect at the beginning
of the current Part and remain in effect until changed.

Parameters affecting the Clef ($ and@) or Note duration (W. H. Q. I. S. T. or X with or
without moedifiers.. or :) take effect immediately and remain in effect until changed.

Parameters selecting the current Voice (V) take effect immediately and remain in effect
until changed or the beginning of the next Measure. Measures always begin with a
default V1. 17

& r
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The Music Language is processed a single fre2 format. string of symbol groups. All spaces
and hine boundries between symbol groups are ignored. A symbol group consists of a single

character sstnbol and is optionally followed by one or more symbol modifiers
Unless otherwise specified all numeric data is hexadecimal

MUSICAL STAFF POSITION
NOTESYMBOL _ NOTENAME _ (see Figure 3)
+G E
+F D
E ¢
+D B -
*c A
*B_ G
+A ¥
: +9 E
+8 D
A )
+6 B ]
*S AR
B S G
he: S F_
*2 E_ .
+1 D )
e O Maddle
o S H — -
=2 A _
3 S
Ik SR F - S
S5 _ .t - —
6 D —
A ¢ _— -
_-_8_ B
2 A
_'_A__ G
8 ____ __F _
‘ =€ E —
o 0
-E C
-F B
S REST tanvi

1§
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NOTE MODIFIER  MUSICAL EXAMPLE NAME

* 3 ACCIDENTAL SHARY

& b ACCIDENTAL FLAT

% b ACCIDENTAL NATURAL
P gg DOUBLE SHAR!

&4 bb DOURLE FLAT

% & tﬁ NATURAL SHARP

%& Ab NATURAL FLAT

EXPRESSION MODIFIER EXAMPLE NAME
!

¢y (comma) ’ SHORT STACCATO
s (semicalon! ’ LONG STACCATO
)
{apostrophe) nones SHORT ARTICULATION
- - — R
‘{quotaticn mark) none LONG ARTICULATION

TIME VALUE  MUSICAL

SYMOOL____ EQUIVALENT _ NAMEOFNOTE _ REST (5)
w o WHOLE note =
H ! HALF note —_—
[
Q J QUARTER none !

EIGHT note

SINTEENTH note

J b

) iz, 5
T } THIRTY SECOND nowe B 5

) E 7

SIXTY-FOURTH note




TIME VALUE MUSICAL

MODIFIER EQUIVALENT  NAME _
¢ (period) v DOTTED ot
P
L] ﬂ—a— . -~
e (colon) TRIPLET
LAY
SYMBOL MODIFIER DEFANITION
{ fnone! Bevin RE!NT E:P\.\Tl()\
) hex digit REITERATE the number of nm:«spum«dh\
the maditier
* Lty Unle \H(l'h' rwisindicated all the NOTE S(ullu\\nn.
~arcassunmied tobe + or TREBLE ¢ let
Q"‘ / enc Comments The remainde rnl !ht TSSTRRES u_w nx
t < hex digit Al the NOTES i the currens anet folloswing

MEASU RES are !r;mx,uw Il I)()\\ N the number !
st tones specified by the 'nn(mu T

= 2-digit hex St 7r MiO fovaiue ol miodihes

> hex digit AL NOTES 100 Curme ng ain® Lofbom e
\1!‘..-\'\(. RES arc irasposed U the tioamber o
SO LOnes sped e b the .nnm{ o1

@® thone: ¢ nl( seorhentis mdicated ali the NOTES Toifow e
are assuined tobe —or BASS olet .
K dlglt 8-7and  Dxline REY SIGNATURE by numbi oz ST
T & specihied by the moditier
M any string and [Xefine the h(s_m"n tala M\ E'_.-'\\ N“ T WoCrre
Jd8pace MEASURE is enddet!d ACCIDENTALS are droppxed
the KEY 910G \\‘1 RE s restoned
N HQls Deline TIME SIGNATURE \(l\\MI-!\"- 1
or T modihier thone 13EAT
o hex digit Set the OFTIONS 1o thevalue of the modiher
P 2-digit hex Delines the becmming of the PART numed te 1

modiher The curren MEASURE isendedt The
current PART 1< ¢ m.u!

R 2-digit hex REPEAT the PART named by the modibier The
named PART miust be previonsho detines Thas
svmbol groun man be tollowed by a TEMPO grop
and or REGISTER group

U signed hex TRANSPOSE all the NOTES following 1t belr. L
the current VOICE up or dowt the BIber of W i
steps indicared by mc mochiher

\' 1.230r4 All the NOTES following an added 1o thu ,wwmw
NOTES of this MEASURE belongimg to the VOIC E
named by the modifier

Y ABCorD Set the current VOICE in the CurTent PART 1o e
REGISTER specified by the moditier

'ao

-
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HOW IT WORKS

The synthesizer uses a sampling technique commonly used in professional digital
symthesizers

The Samphing Theorem tells us that anv wave form. no matter how complex. can be
reconstructed {rom a rapid succession of discreet voltages. The reconstructed wave form will
actually be a stepped approximation of the original but if the steps are small enough they will
not be noticed The size of the stepsis determined by the sample rate and the frequency of the
wave being reproduced.

Consider one ovele of a simple sine wave. If we were to measure its amplitude at 100 equally
spaced intervals and record the values 1n a table we could reproduce it bv seriallv setting a
voltage equal to each entry in the table. Since the table represents exactly one cvcle. the
frequency of the ssnthesized wave will be equal to the sample rate divided by 100 (the number
olentiies i the table! At 1000 samples per second the entire table will be accessed 10 times per
second. producing a 10 Hertz sine wave. doubling the sample rate will double the frequency of
the s\mthesized sine wave

Using the same table and sample rate we could effectivelv double the frequency of the
ssmithesized wave by accessing everv other table entv This gets us through the entire table
nwice as last Simularivo@aking everyv third or fourth table entn will triple or quadruple the
[reguency This s the basis of the ssmithesizer. except te get musicallv accurate trequencies. it
Is necessarny 1o skip J ractona number of table entries

Theoretcallv, the highest frequency that can be ssmithesized 1s equad to hall the sample
frequency This is called the Nvquist frequency As this limit s approached. the ssmthesized
wave torm becomes more and more distorted since there are fewer samples ineach cvele. As the
distortion mcreases. a secondary tone. or alias. 1s produced If the Nvquist {requency is
excreded the ssnthesized frequency is replaced by its ahias. This phenomenon is not limited to
the lundamentad trequeney. [t aftects each component of the ssmthesized wave form

Aliasing cannot be Nltered out. 1t can onlv be avaoided If ahasing 1s a problem. redefine the
redisters with fewer partials or transpose the entire piece down a few semi-tones. An
alternatve solution would be to speed up vour CPU




ORCHCOFY UTILITY

This section describes the music file copy utility program and applies to the disk version

only The file structure used by ORCHESTRA-80 is unique and music files canno! be

transferred to or from tape by the usual means.

ORCHCOPY isasell prompting. menu-driven program that must be used 1o transfer music
files to or from tape or disk. To use it. simply type the letter corresponding to the function
desired.

Tape file names may be from one tosix characters long An asterisk ( %) in the file name will
match any character(s). Therefore. requesting ORCHCOPY to read a tape file named # will read
the next file on the tape.

Disk file names may be from one to eight characters long and mayv be followed by a drive
number. i.e. LONE:1 File extensions are not allowed as the program will supply an extension
of /ORC.

The program will respond with an error message when the requested function could not be
completed successfully

UNRECOVERABLE I/0 ERROR means TRSDOS rejected or otherwise did not complete the
requested disk operation. Either the file name is illegal or contains an invalid character. the file
was not found. the disk or directory is full or some other error occurred

The other error messages are sell-explanatory.

R
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ERROR MESSAGES

Whenanerrorisdetected an error number will be displaved and. whenever possible. the fije
posiuoned with the file pointer at. or near. the place where the error was encountered

ERR 4.
MEMORY OVERFLOW

ERR 2
SYMBOL OUT OF CONTEXT

ERR 3
PARAMETER ERROR

ERR 4
INVALID PART NUMBER

. ERR S
MEASURE OVERFLOW

ERR &
NOTE OVERFLOW

ERR 7
FILE1 O ERROR

There 1 not enoueth memon to SCORE the current {ile even afltler OVERLAPInG
There s not enoudh memon 1o EDIT the current file Consider expanding vour
svstem or sphrtiing the file into two or more smaller sections

heress not enouch memon to READ or GET the requested fiie Expand the memory
inyvoursvsiem

The command operand contains an imvahid hexadecimal dign
The TEMPO <unbol =1s not followed by two hexadecimal digits

The compiier was expecting a hexadecirnal digit or a note ssmbol (8-9.r A-G) but
none was found

The number of “harps or dats in the KEY signature i too iarge oris not followed by
SHARP { #] or FLAT (&) svmibai

The note suive mthe TIME signatureisnot HQ 1T Sor T
The VOICE ~peitied isnat 1 2 3 or g
T REGISTER ~nev tlirddis not AB C or D

The PART or REPEAT <pecihed s nota two digat hesadecimad number or the
PART :~ not hlana P82 i~ considered anun-numbered part

he PART i~ (Wreadh detimed
The REPEAT :~ oo previoush detined

The prece canno! e PLAYED bevause the PART canniot be found or because the
prece needs to he SCORED

SThe measure beng compiled contams maore than B4 notes persotce Sphi the
measure mn hutand carn lorvard any acadentads

Note Staccato przzicate and articulation generate a note and o rest so count them
A% WO TToles

Dottedwhode e~ 7 dotted tnplets and other unusua combimnations cannot be

coipiied

The hostoperating svstem reported an 't Qorothererror during the last ile

veraiton

READ or GET Fiie not tound

WRITE !)sk o directon full

READ WRITE GET or DIR Unrecoverable | O error
DRIVE ..r DIR [nvalid device number

43
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The standard tone color registers are based cn the spectral analysis of orchestral instru-
mentsand are generated with the following recipes (Svstems running with the standard clock

rate of 1 77 MH/ do not use partials Sand 6 )

Particl Weighting Factor

Register 4 2 3 4 5 8 Vol
Alrumper 2240 2400 240 160 R0) 64 224
Babww 64 (2~ 240 128 240 32 230
C dlarinet 223 ) Hit 0 240 0 160
D arcan 240 (S ') 12+ 0 4] 176
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TEMPO CONVERSIOM TABLE

The numeric Kevs 1-7 are used to set or alter the tempo of a piece while it 1s plaving When
none of the kevs are depressed the piece will play at the tempo defined when it was compiled.
Otherwise. the binary weighted value of the kevs held down is used to set the tempo. The follow-
ing table shows the hexadecimal and decimal value for each kev combination.

Once the correct tempo has been established bv experimentation. the corresponding hexa-
decimal value should be transferred to the source file. Tempo settings below 88 thex) may cause
an undesirable shift in frequency and should be avoided. It may be necessary to adjust the time
signature parameter to get the tempo between 88 and FE Increasing the note value of the time
sienature will allow vou to double the value of the tempo. e.0.. NQ=C8 is preferable 10 NI=80.

The 8 Kevas used as a stop switch. When that key is depressed. the symthesizer will stop and
the program will enter the command mode.

DIGITS HEX  DEC DIGITS HEX DEC DIGITS HEX DEC
1234567 FE 254 12345-7 BE 190 123456- 7E 126
233387 FC 252 -2345-7  BC 1KS -23456-  7C 124
I 34307 FA 230 1-3345-7 BA I Mt =345 7A 122
-- 345367 F8 Ja= --345 7 BS &4 - =3436- 78 120
12-4567  F6 246 12-45-7 B6 182 12-456- 76 11K
2-435T  F4 244 -2-45-7 B4 1m0 -2-456- 74 116
1--4367  F2 242 1--45-7 B2 178 1--456- 72 114

-3567 FO 240 ---45-7 B® 176 ---335- 70 112
123-55T EE 23k 123-5-7 AE 174 123-56-  BE 110
-23-567 EC 236 -23-5-7  AC 172 -23-35-  6C 108
1-3-3AT EA 234 1-3-5-7  AA 170 1-3-56-  BA 106
--3-557 ES8 232 --3-5-7 A8 165 --3-56- 68 104
12--357  E6 2300 12--5-7 A6 166 12--5h- 66 102
-2..567 E4 22 2--5-7 A4 154 -2--56- 64 100
1---367 E2 226 1---53-7 A2 162 1---56- 62 g
----567 E@ 223 ----5-7 A 160 ----36- 68 96
1234.s7 DE 222 1234--7 9E 15k 1234-6-  SE Kl
234-87  DC 220 -234--7  9C 156 -234-6- 5C 92
1-34-67 DA 21w 1-34--7 9A 154 1-33-6-  5A 90
--33-67 D8 216 --33--7 98 152 --34-K- 58 Ma
12-3-67 D6 214 12-34--7 96 150 12-4-6- 56 56
2-3-67 D4 212 -2-4--7 94 14K -2-4-6- 54 “d

4-67 D2 210 [~-3--7 92 146 I--34-6- 52 e

1-67 D@ 206 ---4--7 90 144 ---1-6- 59 0
123--67 CE 204 123---7 8E 142 123--6- 4E TR
-23--67 CC 204 -23---7 8C 140 -23--6-  4C 76
1-3--67 CA 202 1-3---7 B8A 13& 1-3--6-  4A 74
--3--67 C8 200 --3---7 88 136 --3--6- 48 72
12---67 C6 UK 12----7 86 134 12---6- 46 70
-2---67 C4 196 -2----7 84 132 -2---6- 44 68
1----67 €2 194 | T 82 12 l-~--6- 42 66
----- 67 C8 192 ceeee-7 8B 128 cmm--6- 40 64
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010
020
O30
040
050
O
tw.?
(R4
070
(L]
Q)
10
Py

120

/ CAPRICCIO

/ SOPRA LA LONTANANZA DEL SUO FRATELLO DILETTISSIMO

/J.S. BACH

P58 / ARIA DI POSTIGLIONE

K2&

NQ=E@8 / POCO ALLEGRO

>2

V1YC V2YB V3YB

M1 #S6789IABSABASI. 8S7
v2@isiQllil2gl
V3@Q. 815Q48

M2 %(16:SD6")3

M3 ¥576541365543"13: SA3 "
V2@Q . 4"1445%Q4
V3@19768Q7B

M4 ¥I3:SA3713;SA9&87671. 556"
V2@QSIs4 " 43Q4 "

V3@QsSIs785& Q4
M5 ¥(16:SD67 )3
V2@Q4ss4
V3FEQ6556
R5¢8
P52
M6 ¥18BA #BCS8QB
V2 ¥Q6154S3 #

V3@S3210%11251218@1. 182
M7 V3®(I3;:5+43"7)213; +4
MB #17#S89%]IA987 #Q8
V2 ¥Q515654Q3
V3@52345%163456; S+16"
M9 #QSISSA3 " Q3ISSA3 "™
V2@16;S+16 " Q6ISSED " QD
M12 ¥Q3ISSD6" Q6
V2@IsS18 T Q8ISS18718; S18”
M11 RISSD6 " 67881AS671. 586"
V2@QS81s213Q4
- V3PQSISTE6548
M12 %16: SD&6 " QBISSDE~ Q6 "
V28Q41SS18 T HSE
V3@Qesis4Ql
R52

Y




FIGURE 3.
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Note Thesvmbals inside the notes represent the orchestra-80 scale. The smallletters above
the notes represent the musical scale and are for relerence only.
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INTERPRETING THE MUSIC LANGUAEE

This section will describe in detail the precess of transeribing written music to ORCHESTRA-
80 notation Inorder to interpret sheet music correctly we must understand musical notation.
Included in this section are several extra charts and examples to help explain a few problems
encountered during music svstem entryv.

Your ORCHESTRA-80 program (--voice) should be loaded and executed according to the
instructions previously explained in the manual You should have a blinking cursor in the
upper right hand comner of the screen and a copyvright notice at the bottom.

To enter music we npe

EDIT |Enter]

You now have ablinkingwhite square in the centerleft section of the screen The E in the
upper left cormner indicates EDIT MODE

MUSIC SAMPLE 1, ACTUAL SiZE

f{ o i, e ___ .o . P
i o —— b OIS | SUUE S it e st %
a— e s N
' — —
X 4 r-2
MUSIC SAMPLE 4 ENLARGED
KEY .
TREBLE g;Gas|URE ———— MEASURE | v MEASURE 2 ————
CLEF ‘
/
' a2 V2, Lomy V2 ~ -
£ . ru/ ] * | v 4
—A » > ) r}—
1 : - .
] o V4 4 |
TIME =~ —f— —_—
SIGNATURE
[
BEAT 1 2 3 4 1 2 4 3

The long horizontal lines are called Ledger Lines Together they are known as the
Staff Most of the information we are looking for may be found on the staff or on additional
ledger lines added above or below the staff for extra high or extra low notes.

Reading from the left side of the ledger line we first encounter the Treble Clef symbol.

All of the music in this example will be in the treble clef. The note symbols for the treble clef
are found in Figure 3. The upper half of the diagram represents the Treble Clef. the
bottom half is the Bass Clef

To the immediate right of the treble clef we find a single # mark known as a Sharn This
one sharp tells us a very important fact about the piece of music. we now know what Key it is 2 ?
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to be plaved in. One sharp is the kev of G. We teil the system to plav in the key of G by simply
entering

K1# (Enter|

If vou are wondering where the line numbers are. don't worry. we never use line numbers
in this program The next piece of information could be placed on the same line as the kev
signature but for the sake of clarity we will use separate lines for each new item.

The next piece of information on the staff is the Time Signature This consists of two
numbers. one on top of the other. like a fraction

The top number tells us the number of Beats in a Measure A Measure is a section of the
staff between two vertical lines which extend from the top line of the staff to the bottom line.
Thisexample has four beats per measure - 2- 3- 4 [U'sassimple as that You will get the fee]
of the music beat by tapping vour foot and counting outloud 1-2-3- 4

Next we examine the bottom number in the time signature which is another 4. This 4
medans that cach beatin the music will be equal to a Quarter-Note. We have established that
we have 4 beatsineach measure and each one isequal to agquarter-note Refertothe chartin
the MUSIC LANGUAGE SUMMARY SECTION und make sure vou know what this note
looks like This example contains all quarter notes.

Okav we know that there are tour beats to a measure and that each quarter note receives
onebeat Thisiscalled 4/4 Time or Common Time We add aline todescribe the Tempo or
how fast the music is to be plaved

NQ=80 Enter!

We just saird that a note fguarter-noters will be equal to a time of 88 thex) lf_\'OLi start out
with this tempo value vou can alwavs change it later tospeed up or slow-down the piece The
speed can dlso be determined by holding down the number kevs during plav as described in
the TEMPO CONVERSION SECTION

Well we explaimed quite a bit and all vou have entered so far is:

K1#
NQ=8¢8

We can pick up the pace a hitde now that we've explained music theory

This prece is ideallv suited for four Voices We have added some of our own symbols to help
vou visuaiize how we relate notes to voices

We tell the svstem what we want each note to sound like. The first time through we will use
a ditferent instrument sound for each voice. We have four standard sounds available:
ABC.D

Trv this.

V1YA V2YB V3YC V4YD [Enter]

We assigned sounds A.B.C. Dto Voices 1. 2. 3. 4 respectively.
Our music will begin with a Part Number which will contain one or more measures and
can be repeated. Measures can not be repeated directly. only parts containing rmeasures.

Pal [Enter]

30
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Parts may consist of anv two-digit numbers but must be unique
Tyvpeinthe first measure svmbol but don't hit ENTER because we'll be putting the actual
notes on the same line

Mol

All of the notes we are about to enter are in the treble clef. Refer to Figure 3 for a reference
chart of all the notes The top section of the chart is the treble clef so we will use those
numbers. Notice that all of the numbers are positive {(+). To avoid putting a + in {ront of
each number. we use an Asterick. *. which tells the svstern that all numbers entered after
this s\mbol will be positive unless specified otherwise. Add a space and this symbol (0 the

first measure line.

‘

We now determine the notes for the first voice. When we tell the svstem that the notes
belony toa speaihic vorce, we start out with a voice number like V2 Again. as a convenience.
the first line i a measure s imphed V1 and the V1 is not required

As vou recall thes music has four beats. You must picture each voice as being present
throeuchout theentire measureevenwhen it doesn’t appear. During the other two beats the
vorce s resting Most music will show an actual sstbol to indicate a Rest. but occasionally
vouwil find music ike this thatdoes not show all the rests. Don't worrv.vou learned how to
count to four a tew paracraphs back and we can make use of vour new knowledge to solve
this probilem.

V1 hasnotesonbeats 2and 4onlv.sobeats 1 and 3are silent and must be entered as rests.
It we add

MOl *

Qs

We have entered two pieces of information using two new symbols. The Q means thar all
notes or rests which tollow have the time of a quarter-note Q=quarter-note. The $1s the
svinbollor Any Rest inthiscase it follows a quarter-note time value symbol. so the first beat
becomes g quarter-note rest

@ Nextin V1 we ind our tirst note. checking the scale in FIGURE 3 we find the symbol for
this note to be a B so we add this to the line:

MOl ¥QSB

Alter that we find that V1 does not appear in the third beat of the measure. so we
add anotherrest S

M@l ¥QSBS

@ And finallv. the note on beat four is another B which completes the line:

M0l %QSBSB |Enter]

)
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Let'sdefine V2 the same way. The rests occur in the same places. the only difterence being
that the notes are 6 instead of B Measure 1 now looks like this

M0l %QSBSB
V2Q56S6

We put the voices on separate lines which requires no additional space when the file is
saved. You could also enter the measure as follows

MO1 ¥#QSBSBE V2QS56S6

The result is the same either wav Voxcc Three has the same timing with the notes bemL
4 mswad of B or 6. Enter V3

MOl %*QSBSB
V2Q$6S56
V3Qs454

We ha\c dc Imcd 3\01( es On b< ars l and Jthc\(m esare \11( nt On healk “md 4 thc‘\m( s
will plav simultaneously. each plaving adifferent note The musical term for thisi¢ a Chord
Voice 4 has notes on beats 1 and 3 1t has rests on beats 2 and 4 The first note is a =3
Thc note onbeat 31sa 1 It lool\s llk(‘ this

MOl ¥QsSBSB

VY2Q5656

- ‘ V3Qs4s4
Vi3Q-351s

le measure is lxmshc u .—\l lhxs poml we want to listen to the music so we

[Break! !'rewsonee 1o feate editar
SCORE {Enter] . ompiie Musu
PLAY {Enter| . You hear the hinished miusn

Gt‘l bac k mto (he cdxmr

EDIT (Enter]

\\e are poing o enter lhe sec ond measure. [f vou take a close look vou will see that 1t i1s
identical to measure 1. Position the cursor to the bottom of measure 1 and tvpe:

Re1 |Enter]

_ That tells the system to repeat Part 81 (which contains measure 1). much easier than
nping eventhing over. The example is now completely transcribed:

K1 #

NQ=80 .

V1YA V2ZYB V3YC V4YD

Po1

MB1 ¥#QSBSB
V2Qs6S6
V3Qs4s4
V40-3818

RP1 | 3&
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Remember this example was chosen because ol the problem with rests Most music will
have therestswritten inand will be much easier Correcttranscription will depend on vour
awareness of tming: the number of beats per measure. the type of note that gets one beat.
and the interpretation of rests

At this point 1t would be helpful for vou to change the tempo. alter the voices. and add
repeats. Score and plav the music after each change This will also give yvou some practice
with the editor.

MUSIC SAMPLE 2

]

v} v 2

I
| g .
T e al]l .
G_. . ‘O 2 [ )

3

— e X
= Tl T

study thesample musicand the hmshed transeniption Remember. this transcription isonly
one possible mnterpretation The hinal decision should be based onwhat vou feel sounds best.
Enrer SCORE and PLAY this piece:

s
v

Q
0
O (LQ_LQ |

Ko~

NQ =80

V1YA V2YB V3YC V4YD

POl

MOl ¥Q974
V4H.0

M02 ¥QAB4
V4H.-3

M03 ¥Q9A9
V2Q767
V3Q4i44
V4Qo-36

Mg4 ¥H.8
V3Qs44
V4H.-1

Notice that there are no sharps or flats in the keyv signature. We enter K9 #.

The time signature tells us that we have three quarter-note beats in each measure.

Measure 1 requires two voices. V1 for the melody notes and V4 for the bass notes. The
melody notes are usually the highest notes in the measure. The bass notes are the lowest. V2
and V3 are not used and therefore not defined in Measures 1 and 2

Measure 1 contains a dotted half-note. H.. followed by the note ssymbol which is 8. A
half-note lasts twice aslong as two quarter-notes. Adotted hall-note has its value lengthened

S




by 1 2 The total value of a dotted half-note is equal to three quarter-note beats. In 3 4 time.
three beats fill the measure. o~
In Measure 2 we {ind the same timing. but different note symbols
In Measure 3 we are back to four-part harmony using all four voices. All the notes are
quarter-notes.
In Measure 4 we use three voices. V2 is not used V1 consists of a single dotted half-note.
V3 has two quarter-notes plaved after a quarter-note rest (S)

v3Qs44

That's a quarter-note rest lonou ed by two symbol 4 quarter-notes.

V4 is adotted half-note. svmbol -1

This example was correct notation-wise in that it was not necessan to caicuiate any
missing rests.

Listen again to this piece, especiallv Measure 4

The two notes in V3 have no Articulation making them sound like one continuous note
Chanue V3:1n Mcasurc 4o

vV3Qs4'4

We've create '1 a SITIJJI space bem een Ih( wa notes to mdke lh(‘m more dxstm( 1
We can also produce an effect called Staccato by adding a semi-colon. ;. behind each note
inVvl1, Mcasurcs 1. xd 2

MOl %Q9:7:4; Ty
M02 ¥QA:6:4: -

SCORE dnd PLAY this new version The musical notation for staccato is a dot dxrec‘ll\

above or below the note
Experiment with artuculation and staccato to produce different elfects in vour music

MUSIC SAMPLE 3

V4

0
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This measure.in4 4time.looks difficult at first. butis actuallv verysimple. The example is

extremelyvimportant. however Enter the file exactly as shown:

K2#
NQ=80
V1YA V2YB V3YC V4YD
P8l
MOl ¥SF'D'IFF'SF'F QDS
V2QAAAA
v3Q8888
V4Q554#4

SCORE and PLAY the piece It may not be apparcnt to vou at first. but the melodyv notes
(V1)aresohigh that thev are barelv audible. Let's make a change that will bring the melody

down to a comtortable frequency.
We can do this i two wavs If we want tolower only V1. we can add a voice modifier after

the part number

P21 ViIU-7

V1U-7 instnucis the system to play the notes in V1 one octave lower than written Make
this chance SCORE and PLAY The melody is more audible. however. the other voices are
~tlt too hiugh The solution s to lower all the voices.
Remove V1U-7 trom the hine and replace with <9
K2#
NQ=80
V1IYA V2YB V3YC V4YD
P21 <9
MOl ¥SF'D'IFF'SF'F'QDS
V2ZQAAAA
v3Q8888
V40554 #4

SCORE .nd PLAY, the entire piece has been lowered over an octave. Tryv replacing the 9
with ani A € oram hex dicit up to F The tone quality of the voices improves and distor-
tone! the bieh notes s reduced.

V1 ~tarts out with two sixteenth-notes. F and D. each followed by a’. (articulation to
make these notes more distinet).

The third and tourth notes areeighth-note F. The curved line between the two notes indi-
cates that the notes are Tied. meaning no articulation on the first F. The two notes must
sound without interuption. The second F has articulation to separate it from the two
sixteenth-notes that follow.

The two sixteenth-notes are F and have articulation because they are not tied.

A quar'er-note D follows without-articulation.

The last beat in V1 is arest (S)

V2 and V3 consist of four quarter-notes each. V2 has 4 A notes. V3 has 4 8 notes.

V4 also has four quarter-notes. The first two notes are 5 the third note has an accidental
applied to1t. In musical terms. the #. a sharp. preceding the note means that the note and
all following notes of the same svmbol are to be plaved 1’2 step higher than normal. Qur
svstemn carries the accidental automatically so the first note is entered as 4 # and the
following note is entered just like it is written. 4 The second 4 will be plaved as a 4 # no

matter which voice plays it. 25
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After playing the original transcription. change V2, V3, and V4.

V2QA:AAA:
V3Q8.8.8:8:;
V4QS5:5:4#.4:;

A hasbeen added to every note SCORE and PLAY this new version and vou will hear a
completely different musical effect The chords have a shorter duration which tends to
accent the four beats in the measure

Articulation. used in this piece and the following samples. is included to demonstrate a
special musical effect. Articulation is optional. in fact. most notes uon’t need articulation
unless they are {vllowed bv a note of the same svmbol

MORE SAMPLE MUSIC

Note: Remember to check the Kev signatures. all samples are in 4 4 time.
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NQTE SIGNS

DOTTED NOTES
TRIPLET NOTES
™
3
Po—
' L 4
p L4
HOLD
~
&
*
[ 4
TIED NOTES
e
fa S——
STACCATO
: r
ARTICULATICN

Adotatier a note adds one hall the value of the preveding note

Examplesim 3 3 nnw

Dotted Quarter Note 0 = 101 2 beuats

Daotred Hadl Noi = 3 beats

hree notes ol equal nme sdue phanved i the nime of nwo of the same hinds at nores

Nt~ s longer than therr actua! vidues

Phe Dresr ot awe e nores st buoe pe artie siatien The two notes soutid as ane

(R R RS TR A S TR Y]

Whicn the fast note i aheasure s red to the Teest it the nest measure o,
accptentalon the testnote s passed o the note o the nest meastre

Eaprressiar menditior used toomahe anote sound separatc ordetached tron the
ather notes Usc acammaora senucolan alter the note svtibol 1o produoe
thisetleoy

Eapiressicapmiedilier Used 1o make a note sound ear and distimer especidin wathian
s~ nes ol sinahar noies Use g hnphen orquotation mark alter the note ssamibaal
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PERFORMANCE SIGNS

b e

&

> 1 13 7
P
¢
¢

rit.

Fine

D.C. al Fine
D.S. al Fine
D.C. al < Codua
D.S. al & Coda

: S

Repeat Sign

Fistand second endings
Repeat precedime measure
Common nm-r 3

( m time 5

Graduadhy slower

Finst

Kepeat trom the begrimmng to the end ot the measure marked Fine

Repw o iroom the sien X 1o the end of the measare marked Fi)l(’

Repeat trom the bheamnmae to the CO({(I sz = and then ~hapiothe Cf)d{’
Repeat from the sien X 1o the COd(? sizn = and then shiptathe COd(I
Repr atirom this sien

Cf)(/(l nark when plovimg sceond time alter DC ~Kip from this sien te

the C()d(l
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ORCHESTRA-30 CODING REFERINCE CHART

NOTE MODIFIER  MUSICALEXAMPE NAME

d # ACCIDENTAL SHARP

5 b ‘ ACCILENTAL FLAT

% bl AC‘CI[)EN‘TAL—\i%‘T“{é—;\T

*» 44 DOLBLE SHAR!

a3 bb DOUNLE FILAT B

% & N tg NATURAL SHARY

%8 Qb NATURAL F'CAT

EXPRESSION MODIFIER EXAMPLE NAME

y [comma! J SHORT STACC A7t

: (semi'col;)n) h " LONG STA(—“: ;T‘n N

'_._.._......._...._._M._,_.__..___ e et [
{apostrophe) e SHORT ARTIC U LATION

G A ‘__

(quotation mark] o

LONG AKTICULATION

TIME VALUE ~ MUSICAL
SYMBOL EQUIVALENT  NAMEOFNOTE RESI(9)
w o WO E 1ieete ~—r
H l FLALE niote —
g
Q J QUARTER e !
1 ) FiGHT et ﬂ y
s } SINTEENTH 10t ﬂ 4
T } THIRTY SECOND note ﬁ 7
X } SINTY FOL B TTH Dot E i
TIME VALUE  MUSICAL
MODIFIER EQUIVALENT NAME
¢ {period} DOTTED note
——

e —~—
¢ (colon) - TRIPLET

v o
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FIGURE 3., NOTE PCSITION REFERENCE CHART
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— 22
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A l@
I

Note The svinbols inside the notes represent the orchestra-80scale. The smallietters above
the notes represent the musical scale and are lor reference only
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