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SOFTWARE MUSIC SYNTHESIZER SYSTEM
INTRODUCTION

This manual describes the assembly, configuration and use of the
Software Music Synthesizer System (SMS). The Table of Contents w111 dlrect you
to the rmajor sub—sectlons w1th1n those catagorles.

: 8MS has been demgned to run on a wide varlety of micro-computer
systems. The three versions covered by this manual are:. CP/M,; SOLOS/CUTER and
North Star DOS. (CP/M is a trademark of Digital Research SOLOS and CUTER are
trademarks of Processor Technology.) SMS will run with any other system: insofar
as it can be made to "look" 11ke one of these operatmg systems or monltors.-

Occasmnally, the material covered in thlS manual does not apply"

to all versions of @MS. All such sections will be so indicated and’ you may skip
over any portlons that do not apply to your computer system.

_ CIRCUIT BOARD ASSEMBLY

Skip this section if your SMS interface board is pr'e—aseembled

The SMS interface circuit is very simple and assembly of the
interface board is straightforward. The location of each component is clearly -

shown on the diagram in the appendlx.- Take care that the parts are. p051tioned
correctly before they are soldered in place.

Mount the B position DIP switch with sw1tch #1 (most 51gn1f1cant

bit) at the bottam or left side (see ‘diagram) .

The resistors supplied with the kit may be elther dlscreet
components or in DIP packages. DIP re51stors should be mounted w1th pin 1
(indicated by a notch or a dot) to the left: :

"The rlbbon cable header suppl ied with the klt may contaln fewer

pins than ‘there are holes ‘on the pc board. (The pc board will accomadate a 40
pin header.) Always mount the header with the left-most p1n {(pin 1) in the_

left—most hole on the pc board.

DO NOT mount any components in the three rows of holes reserved .

for jumpers (see diagram in Appendlx).




PAGE 2

INTERFACE STRAPPING

Skip this section if your SMS interface board is pre-assembled and
pre-strapped for your particular computer system. -

Interfacing a peripheral to a micro- processor system is difficult.
There is no standard connector, although D-25 is common, and there are no
standard pin assignments, Strapping involves matching the bits of your
computers 1/0 ports to corresponding bits on the SMS interface board.

In addition, for your assembled interface board you will need a

plug(s) that ‘mates with the parallel I/0 connector(s) on your computer, some. .

ribbon cable, a connector to mate with the header on the board and some
insulated wire (24 gauge) for jumpers.  All these items can be obtained from
electronic parts suppliers or computer stores. Many suppliers will custom make

cable assemblies according to your instructions. The ribbon cable 'should be

kept as short as possible (2-4 feet )]

.. You will also need the pin a551gnments for your computer s
parallel: 1/0 ports, an ohm meter or a continuity test light will be very helpful
and some patience. The task is not difficult, it's Jjust confusmg because the
different kinds of connectors use different numbering schemes and pin #13 at one
end of the cable may turn into pin #2 at the other end.

- -On the 1nterface board locate the two rows of holes labeled 1 to
40, These holes correspond to the conductors of the ribbon cable with #1 being
the left-most conductor, 40 be1ng the last. .

" Next locate the holes marked IO to 17 (see d1agram) ;, GND and Q0
to 07. 10 is to be jumpered to the ribbon cable conductor that ultimately
connects to bit 0 of your cemputer's INPUT port Similarly, Il to 17 correspond
to INPUT port bits 1 to 7. 00 to 07 should be jumpered to correspond to bits 0
to 7 of your computer's OUTPUT port.  In all cases, bit 0 is the least
51gn1f1cant bit (ILSB) and bit 7 is the most s1gn1f1cant bit (MSB.) ({There is no
standard bit numbermg convention, either.} GND should be ]umpered to any
conductor that connects to a signal ground at the computer end. :

. ‘The. 8MS. 1nterface board does not require any data ready strobe or
other hand shake 51gnals. : _

Now go back ‘and check everythmg again. Trace each 51gnal path
with an “ohm meter, if possible, or have someone else check your work. -

F1nally, connect a sh1elded audm cable to the holes marked

 AUDIO. The center conductor is. '+' and the braided - shield is '-'. Using a

plece of wire or a tmst—tle secure the ~audioc cable to the large hole at the
edge of the board. = '

To prevent the sharp wire stubble on the back of the board from
scratching your table top, tape or glue a p1ece of heavy cardboard to back of
the interface board.

e A



'board and -to the I/0 port connector(s) on your computer. - (The computer should
be turned off before making or breaking.-any connections to it. ). Connect the -
audio cable to the AUX or TAPE input of an amplifier or receiver. ' DO NOT use.’
the phono input. (Again, the amplifier should be off or at minimum volume"'
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SYSTEM INSTALLATION

Attach the interface cable ‘you have prepared to the interface

before making or breaking any connections to it.)

"~ Turn on the computer and the amplifier and slowly turn up the
volume. If you hear a loud hum, double check all the connections and the
interface jumpers. Pay particular attention to all the ground connections. If

you hear anything else, double check the 1nterface junpers and make sure you are -

connected to the proper I/O ports.

If you don' t hear anythlng, brlefly touch the '+! connection on

the 1nterface board with your finger. This should produce some hum.  If it

doesn't, double check all the amplifier and speaker connectlons and make sure

* the correct input is. Selected.

'SYSTEM GENERATION

- The aMS software, llke the mterface board must be tallored to '

the computer system it will run on. The I/O port addresses must be patched and

various tables must be modified to accomatate different micro processor clock
rates. However, unlike the hardware, all the calculatlons and patchlng are done‘

for you by the system generatlon program.

' The system generation program .performs two major functlons.
First, it allows you to tailor the SMS program to your particular micro

processor installation and, second, it allows you to modlfy the standard sine

wave tables to produce dlfferent klnds of sounds.

The generation procedure ¢onsists of a programrned Sequence of
steps. At each step aMS will ask a question and wait for your answer. The

ramge of acceptable answers will be dlsplayed with each questlon. After typ1ng=-

your answer press the ‘carriage return' or 'enter' key. ' If your answer is
accepted, SMS will proceed to the next step. 'If not, the question will be

repeated until an acceptable answer 1s obtained. -Your answer should not contain-

any leadlng or embedded blanks.

Proceed to the System Generatlon sectlon that applles to your

, computer system; CP/M DOS or SOLOS/CUTER
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' SYSTEM GENERATION - CP/M

These instructions assume a one drive CP/M system and that you are familiar
with its use. :

S 'L Boot-up CP/M'in'the usual way. Remove the system diskette and insert
the SMS diskette in drive A. The generation program is named SMS.COM so just type
SMS to.load and run the program. SMS should respond with the copyright notice
followed by the first question. - ' L ' o : :

‘The first three steps involve_basic'information about ybﬁr computer “system.
prééed to STEP 1 of the system generation instructions.
SYSTEM GENERATION - DOS
These instructions assume a one drive DOS System and that you are familiar
with its use. ' ' ' : : o : '
: : Bring up the DOS system in the usual way. Remove the system diskette
. and insert the SMS diskette in drive 1. The generation program is named SMS so just
- type GO SMS to load and run the program. 'SMS should respond with the copyr ight
notice followed by the first question. ' S
The first four steps inyolve'basib information about your computer system..
STEP 0: ADDRESS LIMIT? <4CFF-E7FF> |
. Enter the hexadécimal_éddreés of the last byte of contiguous system
RAM. SMS will not use any locations above.this address. A standard DOS with
system ROM starting at location EB00 or E900 is assumed. '
Proceed to STEP 1 of the'System-éeneratioh-instructions.
. SYSTEM GENERATION - SOLOS/CUTER

These  instructions assume a one drive SQLOS/CUTER.system and that you are
familiar with its use. - - : f ‘

.Bring-up the SOLOS[CUTER system-in the usual way. ‘Place the SMS

cassette in the recorder. and make sure it is fully rewound before pressing the PLAY
button. The generation program is named MS so just type XEQ SMS to load and run
the program. SMS should respond with the copyright notice followed by the first
question. ' : e ' : L . :

The first four steps involve basic information about your computer system.
STEP 0: ADDRESS LIMIT? <1FFF-FFFF>

Enter the hexadecimal address of the last byte of contiguous system
~RAM. ~SMS--will not use any locations above this address. The upper address limit
. of FFFF is theoretical since SMS will not accept an address that is greater than the
 address passed to it by SOLOS/CULER in the HL register. On a SOL, the address limit
cannot be greater than BFFF. .

Proceed to STEP 1 of the system generation instructions.
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Sm GENERATION ~ STEP 1

B STEP 1: INTERRUPTS? <Y/N>

. Certain SMS routines disable interrupts when they are running.
This question asks if you want interrupts enabled at all other. times. ‘Unless you
want interrupts disabled at all times you should answer Y for yes. o

STEP 2: CPU CLOCK? <178-710>

: : Enter your CPU clock rate in hundredths of mega-hertz. For a 2 Mhz
8080 enter 200, for a 2.6 Mhz Z-80 enter 260, etc. : : ‘ S

: o - Some 4 Mhz Z-80 systems insert a wait state during each M1l cycle.
- If you have such a systenm, multiply the CPU clock rate by '0.908. 1If your system
adds a wait state to every machine cycle, multiply the CPU clock rate by 0.789.

STEP 3: NUMBER OF VOICES? <3-4>

Do you want the synthesizer generated with. 3 or 4 voices?  Music
arranged for four voices can be Played on a 3-voice system. The compiler simply
igrores the fourth o Co oo '
voice .

. . For slow systems .(less than 4 Mhz) three voices will sound better than
four.  Three voice systems also require’ less memory. ‘ T coe

... At this point SMS will generate the "ynthesizer and the note/frequency
F tables. It may take a second or two. s ' ' , T '

The next three steps will setup the input port address and test the switch a
register on the interface board. ) o _ : ,

STEP 4: TEMPO (INPUT) PORT? <0O—FF>

What is the address of the INPUT port SMS will use to read the L
switch register on the inferface board? Enter a two digit hexadecimal number.

- STEP 5: INVERT? <YMN>

Should SMS invert the data before 'US_ing it? 'If you don't know how
to answer this question, type a Y. The correct answer will be determined in the

. next step, _
STEP 6: TEST READ? <Y/N/A>

. This is a diagnostic step. If you answer Y, SMS will read the
switch register and display the status of each of ‘the bits. : o
If you answer N, QMS will proceed to the next step. _
‘ If you answer A, SMS will return to step 4 so you can alter your
answers to those questions. ' ' ' o :

Set all the switches in the down or off position and answer Y. SMS \
should display eight 0's. If it displays eight 1's, you should type an A and alter
) your answer at step 5. Repeat this step with different- switch settings to verify \
- the correct reading of each bit. The left-most bit displayed should correspond to |
the left-most switch, etc. If the display does not change when you change the
switches, double check the input port connection and address. If the display
changes but the bits do not match the switches, double check the jumpers on the
interface board. )



PAGE ©

The next three steps will setup the output port address and test the resistor
network on the interface board. All the switches should be in the off position,
i.e.,the register should be all 0's.

STEP 7: MUSIC (OUTPUT) PORT° <00~-FF>

What is the address of the OUTPUT port. Enter a two digit
hexadecimal number. S :

STEP 8: TEST TONE? -<Y/N/-A>

: This is a diagnostic test, if you answer Y, SMS will generate a 440
hertz sine wave, ' . = : .
If you answer N, SMS will proceed to the next step.

‘If ‘you answer A, SMS w111 return to step 7 so you can alter your
answer to that questlon. :

Answer Y and check the quallty of the test tone. It will last
several seconds. The tone should be smooth and pure like a tuning fork. If you

don't hear anything, double check the output port connection and address. If the
tone is distorted, double check the jumpers on the interface board.

STEP 9: TEST 'SCALE" <Y /N>

. T If you answer Y, SMS w111 play a sample scale with each of the four
different tone colors (reglsters A, B, C and D.) :

If you answer N, SMS will proceed to the next step

The next five steps allow you to modify the wave forms of the different
__reglsters. - If you are not already familiar with the use of the system, answer the
next step N. :

STEP 10: ALTER SINE TABLES? <Y/N>

'If you answer Y, SMS will proceed to the next step where you
will have no choice but to define a new register.
: If you answer N, SMS will execute the last step in the system
generation proceedure. The last step is version dependent so proceed to the
section that applies to  your system - CP/M, DOS or SOLOS/CUTER.

STEP 11: REGISTER NAME? <A-D>

Enter the name of the register you wish to modify. _ \\

STEP 12: NUMBER QF PARTIALS? <1-16>

: ‘The wave form of a register is defined by a sum of sine waves or
partials. The frequency of each partial is an integer multiple of the fundamental
frequency. ' ' ‘ ' '

Partial #l1 is the fundamental, partial #2 is the first harmonic
and is two times the fundamental frequency, partial #3 is the second harmonic and
- is three times the fundamental, etc. Enter the number of the highest partial you
- wish to define.. } -

Unless you are after special effects, the nunber of the highest
partlal should not exceed two times the CPU clock rate in mega-hertz (rounded-up),
i.e., 4 partials for 2 Mhz, 8 partials for 4 Mhz, etc. This will keep aliasing
to a minimum. Refer to the How It Works section for a complete explanation.

-

_?___.__..____. e e __-. .

R ?.__.___E:‘ e

I

5
5
‘.
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STEP 13: PARTIAL #01, WEIGHTING FACTOR? <0-255>

This step will be repeated for each partial to be defined. Enter
a number that represents the relative strength of the named partial. A partial with
a weight of 200 will be twice as prominent. (twice as loud) as a partial with a
weight of 100. A part1al with a weight of 0 makes no contribution to ‘the final wave
form, ‘All weights are normalized so that a reglster deflned with all partials of
weight 1 will be exactly the same as a register defined with all partials of weight
255. - : .

STEP 14:  VOLUME? <1-256>

Enter the overall amplltude of the reglster. “The higher the
mmber the louder it will be. - ‘

aMs w111 now .generate the reglster you have leSt deflned. When it has
flnlshed the calculations (it may take several seconds) -
SMS will return to STEP 9 to demonstrate -the results.

"LAST STEP — cem o

STEP 15: SAVE CONFIGURED SOFTWARE MUSIC SYNTHESIZER PROGRAM

The conflgured aMS program is now in memory and. must be saved on
disk before it can be used. This is the one and only time the conflgured program
will be in a state that can be saved. Note how many 256- ~byte blocks the program
takes; you will use this number in the SAVE carmand - Remove the SMS diskette, place
the CP/M system diskette in drlve A and hit any key. . : S

, Choose ‘a- name for the finished program, .such as, STIMS4 if you

generated the standard registers with a 4 voice synthesizer. DO NOT call it SMS as

that name should be reserved for the system generation program.
S SAVE the program w1th a file type of .CaM. '

bAVE 16 STEMS4 CCM

If you have not used the SMS system before, you are probably anxious
te hear what 1t can do. Type the name of the program you just saved to reload and
run it. - R ' o : '

STDMS4

_ After you see the copyright notice return the SMS diskette to drive A and

type - _ . ' : _ _. . _
GET LONE

to get and .play the music called Lone. In a few secornds you'll be on your
way. Hi-yo Silver, away! ' . . :
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LAST STEP - DOS

STEP 15: SAVE CONFIGURED SOFTWARE MUSIC SYNTHESIZER PROGRAM

The configured SMS program is now in memory and should be saved on
disk before it is used. This is the one and only time the conflgured program will
‘be in a state that can be saved.

Choose a name for the finished program, such as, STDMS4 if you
generated the standard registers with a 4 voice synthesizer. DO NOT ca1'1 it oS as
that name should be reserved for the system generation program. -

Note how many :256-byte blocks the program takes and create a
directory entry for it and save the program. :

CR ST[MS4 16
SF STDMS4 2D00-
TY STCMS4 l ZDOO

If you have not used the aMs system before, you are probably anxious
to hear what it can do. Type JP 2D00 to execute the program you just saved._ After
_ you see the copyright notice type '

GET LONE

_ to load and play the music called Lone. In a few seconds you'll be on your
way. Hl—yo Sllver, away' ' :

LAST STED. - SOLO_S/CUI‘ER .

STEP 15:  SAVE CONFIGURED SOF’IWARE MUSIC SYNTHESIZER PROGRH"‘I

The conflgured sMse program is now in memory and should be saved on
tape before it is used. This is the one and only time the configured program will
be in a state that can be saved. Remove the SMS cassette and place a blank tape in
the machine. Choose a name for the finished program, such as, STDS4 if you
generated the standard registers with a 4 voice synthesizer. DO NOT call it SMS as
that name should be reserved for the system generation program.  Note the program

-startmg and end ing addresses -and transfer it to the cassette.

SAVE STDS4 100 1022

Rewmd, remove and label that cassette and place the SMS cassette
in the machme agaln. .

c : If you have not used the SMS system before, you are probably anxious
to hear what it can do. Type -
EXEC 100

to execute the program you just saved. After you see the copyright notice type

GET LONE

to load and play the music called Lone. In a few seconds you'll be on your
way. Hi-yo Silver, away! . -
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USING THE SYSTEM

' 8MS will accept either upper or lower case characters. Lower case
input will be translated to upper case before it is echoed on the display devicé and
stored in the 80 byte command buffer. All input lines are terminated with a
carriage return or enter key., - ‘

The following characters have special functions.

DEL (delete) or RUB (rubout)
Deletes the last character in the current input buffer.
CP/M version echoes: the character deleted. DOS and SOLOS/CUTER echo a ' ' to
backspace the dlsplay device. . - . ol T

_{underline) _ ' o S o N f
DOS only: same as DEL. _ I _ _ B

cntrl /C : o Lot e s
CP/M and DOS only: Cancels current operation in progress,
if any, and deletes entire command

line.

‘ MM@E (cntrl/@) ' e S
- SOLOS/CUTER only: <Cancels current operation in progress, if
H‘i any, and deletes entlre command 11ne. : N ' ' : o

LF (llne feed) : : oL
Pre—types next EDIT 11ne number. Active only at the
beglnnlng of a new line. :

All system commands consist of a keyword optionally followed by one or
more operands. Operands are separated from each other and from the keyword by one
or more spaces. The keyword may be abbreviated {only the f1rst character is
significant) but may not contain any leadlng ‘or embedded spaces. '

In the follow1ng descrlptlon. - i : : oot
© 'linel' -and 'line2' are one to four digit dec1ma1 11ne nunbers. ‘ L
'addrl' and ‘addr2' are one to four digit hexadecimal addresses. L
'filel’, 'file2', etc. are file names conforming to the file naming
. conventions of the host operatlng system. They may be preceeded or followed by an
alternate drive number, if necessary. S ' T
'xx' is any valid part number.

DELETE linel line2

Deletes lines of text from the current text file from 1linel to
line2, inclusive. If line2 is omitted or is less than linel, cnly linel, if it
exists, is deleted.- If Linel is omitted, no lines are deleted.

.
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LIST linel line2

: Lists lines of-_text_from the current text file from linel to line2,
inclusive. If line2 is omitted or is less than linel, only linel, if it exists, is
listed. If. l1nel is omitted, the entire text file will be listed.

The - l1st1ng may be temporarlly stopped by pressmg the space bar

(CP/M and SOLOS/CUI‘ER versmns only) Press any key to contlnue the listing.

The listing may be terminated at any t1me by the 'line delete key.
(MCDE or cntrl/@ for SOLOS/CUTER ; cntrl/C for CP/M and DOS.)

NEW addrl

The current text. f1le, 1f any, is lost and a new text file is

created at addrl. If addrl is omitted, the file is created at the lowest .address in
the available workspace. - The beginning and ending address of the new file are
displayed. : .

MS always performs a NEw functlon when it is first loaded into

) memory and executed.

 FILE addrl-

Validates the integrity of the text flle at addrl ~If addrl is

- :omltted the current text flle 1s val1dated

If the val1dat10n is successful, the begmnmg and endmg addresses

'of the flle are d1splayed. Otherwise, an error message is displayed. -

RE‘AD f ilel

Performs an 1nternal NEW and attempts to read filel into memory. If
the read operation is successful, the FILE function is performed to validate the
file ard establish the current file pointers. 2an error message will be displayed
if: the file cannot be found; an I/0 error occurred; the file is too large for the
avallable workspace, the file.cannot be valldated. .

WRITE fllel

The ‘current- text f1le is wrltten as filel. An error message will be
d1Splayed if: an 1/0 error occurred; (DOS and CP/M only) the disk or directory is
full; (DOS only) the f11e already exists but is too small to contam the current
text flle. : : :

' . CP/‘M only WRITEI performs these BDOS . functlons, E:RASL fllel CREATE
fllel WRITE filel, CLOSE filel. If the WRITE operatlon falls, filel, if it

prev1ously ex1sted, w1ll be lost.

' - Dbos only. WRITE will attempt to rewrite fllel 1f it already exlsts,'
) otherw1se, fllel w111 be ‘created before wrltlng. .

s
T
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SCORE addrl

The current text file is compiled and the resulting object code is
placed in memory starting at addrl. If addrl is omitted, the object code is placed _
at the next available location (after the text: file) in the work space. After a
successful compilation, the beginning and ending addresses of the: object code are
displayed.

An error‘message ‘will be displayed if the compilation terminates
abnormally. : : ' ,

There are no restrlctlons on. addrl, other than 1t be w1th1n the .
allocated workspace. : .

' OVERIAP

Moves the current text file to the, highest p0551ble address in the
work ‘space. and SCORES it to the lowest possible address.. This function is useful
when compiling large files as the end of t.he object code can OVERLAP the beq i 1nn1ng
of the source code. : : :

DO NOT OVERLAP a text file that has not been saved on’ dlsk or tape.
ThlS functlon implies the probable destruction of the current text file. Do not
expect to be able to use it in any way. once thlS command is glven. - ,

PLAY xx

" : Directs the synthe51 zer to PLAY the most recently SCORED. object code
startlng with PART xx. If xx is omitted, the entire piece is played. . An error
message will be displayed if the PART cannot be found or 1f the text file was ot
recently SCORED or OVERLAPPED. o

: The switch register on the 1nterface board . is used to control the 1 oo
operatlon of the synthesizer while a. plece is be1ng PLAYED. Sw1tches 1-7 control LS
the TEMPO. _ ok

Switch #8, when ON (1, w1ll stop the synthesizer. _ : . B

GET filel file2 file3

This is a repetitive function. It will perfonn a READ OVERLAP
and PLAY for each of the files named in the operand.

Switch #8 or any error will terminate the functien.
QUIT

Returns control to the host operating system. "
. CP/M only: Performs. a WARM BQOT. Be sure drive A contalns a dlsk
- with-a valid copy of CP/M on it before using ‘this conmnd.

Dos and SOLOS/CUI‘ER only It is possu)le to re-enter SMS after it

y has been QUIT. JP 2D00 or EXEC 100, provided intervening operations have left it
. " undisturbed. After re-entering, issue the FILE command to re—estabhsh the current
text file pointers. : _ ' _ o _ ' i
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TEXT EDITCOR

Any line beginning with a decimal digit is passed to the editor for
insertion in the current text file. All lines in the text file begin with a one to
four digit decimal line number followed by at least one space. The humbered text

- lines are maintained in numeric sequence..

- -The automatic line number function of- the LF (11ne feed)} key can be

used when entering a file into the system for the first time. When the LF key is
the first key entered on a new line, SMS will pre-type a line number that is 10
~'larger than the last line entered. Enter the first line manually to get the
automatic numbers started in the right place.

0000 is not a valid line nunber.

The editor has no real 'editing' capability. To modify an existing
“ line it is necessary to retype and enter the entire line, This limitation can be
partially overcome. by- keeping the text lines as short as practical. This will
‘reduce the amount of re-typing neccessary should a line need to be modified.
Another possibility is to use a more advanced text editor to create and maintain
-SMS source files. :

‘

' ‘DOS ‘and SOLOS/CUTER users who also have access to Processor
Technoleogy's _AI.S-S.rnay find ‘it more convenient to use the full screen edit feature
of that system. The SMS file structure is compatible with ALS-8. Always issue a
FILE command when re—entering SMS. Likewise, issue an FCHK command when re—enterlng
ALS-8 to update its current file pointers.

CP/M users who would rather use a more powerful, disk-based editor
w111 find the two file conversion programs supplied on the SMS diskette useful.
" SMSTOMUS will convert an aMS file to CP/M ED format. In the course of conversion
the line numbers are stripped off and the file type is changed from .SMS to .MUS.
- The twin program MUSTOSMS converts by adding line numbers to a flle of type .MUS and
" creating the equ1va1ent oMs type file., e.g.;-

- A>SMSTOMUS prog B: : o
. Converts A:PROG.SMS to B: PROG. MUS

ADMUSTOSMS B:prog
Converts B:PROG.MUS to A:PROG.SMS

MUSIC LANGUAGE DEFINITION

The music language prov1des the means by which standard mu51ca1
notatlon is 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 is the same music transcribed for a
three voice synthesizer. While the two figures may appear to have little in common,
they both contain essentlally the same’ 1nformat10n.

In Figure #2 each line beglns with a four digit number followed by a
space. . These line numbers are requ1red by the File Editor and have no bearing on
the music. The compiler will ignore all characters on a line up to the first
space. In the fol lowing discussion the lines in Figure #2 will be referenced by
line number. Remember, the contents of each line effectively b’egin after the first
Space.
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Lines 10, 20 and 30 are informational only. A slash (/) appearing

anywhere in a 11ne causes the rema1nder of that 11ne to be 1gnored.

For the purposes of transcr1pt10n, a piece of music is. considered to
be subdivided into parts, measures and voices. A part defines one or more measures
that are played in the same  key and tempo and usually correspond to a portion of
the piece that may be repeated, i.e., a phrase, stanza, chorus, et¢. Parts are
defined by the letter 'P' followed by a two digit, decimal number.

Measures are indicated by a character strlng beglnnlng w1th ‘the letter
'M' and ending with a space. The characters following the 'M', usually a measure

number, are jignored by the compiler and only serve as a.reference between the

printed musical score and the transcrlbed music language text.

C A voice is a separate strand' of mu51c, in harmony or counter pomt.
A trlo has three voices and a quartet four. Up to four voices may-be defined: and
they are identified by V1, V2, V3 and V4: Aas a convenience, each measure- begins

with an implied V1. Music arranged for a four voices can be played by a three- volce_
'synthesizer except Veoice 4 will be silent. : : -

. In the: example, the: Arla cons1sts of two repeated sect1ons, one 5
measures long .and the other 7 measures long. The first section is defined: in line:40
as 'P50'. The choice of the two digit number is arb1trary and serves only to
identify the part. However, each part deflned must have a- unlque nu‘nber. :

Line 200 def1nes Part 51l as belng a repeat of ‘Part 50. L1kew1se, Part 53
(llne 390). is a repeat of Part 52 (line 210). . - .

: Line 50 d.efines the _key signature. You need -only;-sPe_cif'y " the -n'l.mber
of sharps (#) or flats (&); the compiler will know which notes are .affected.. If-the
key slgnature is not spec1f1ed ‘C-major (no sharps or flats) is assuned '

Line. 60 deflnes the tlme s1gnature and tempo. 'NQ' indicates t_hat

“each quarter note gets a beat (H=half, .Q=quarter, I=eighth, S=sixteenth). ' '=CO'

indicates the relative length of a beat - Normally, the tempo ‘parameter is
determined experimentally using the switch register on the interface board. It may
also be necessary to alter the time signature parameter to achieve to desired tempo.

Line 62 defines transposition. The character '<' or "> fo-llowed by-a

 number defines the direction and number of semi-tonmes the piece is to be transposed

(<=down, >=up). It is common practice to transpose a piece of music as it is

transcribed to accomidate the range ad fingering of the new instrument. While SMS

should not pose any ‘fingering' problems, it is often desirable 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 2 Mhz, 4-voice synthesizers.

7 Line 64 defines the tone color. reglsters to be used by the different
voices. Voice 1l uses register C (clarinet), voice 2 and 3 use register B (oboe)
assuming, of course, the reglsters have not been altered durlng the conflguratmn
phase. The default reglster is D (organ)
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The music proper begins in line 70 with the definition of measure 1.

Each cof the symbols representing a 'mote' in standard musical notation

Cimply two pieces of information:

: l. - Its shape, along with the time s1gnature, defines how long, relative
to a beat, the note is to be held. :

2. Its position. on. the staff, along with the key signature and clef
def1ne the note to be played

- Transcrlblng th1s two d1men51ona1 form intc a s1ngle line requires two
characters to represent each note. The time value or shape, is defined by a sirgle
letter: W=whole, H=half, Q=quarter, I=eighth, S=sixteenth, T=thirty-second,
X=sixty-fourth.. The time value may be modified by additional symbols. Dotted notes
are indicated by a period (.) following the letter. ‘Triplet time values are

Indicated by a colon (:) followmg the letter, e.g. 'Q' means all the notes’

- following are.quarter notes; 'I.' means all the notes following are dotted eight

notes; 'S:' means all the notes following are sixteenth note triplets. Note length

modifiers may be combined: 'H:..'means all the notes following are double dotted
half note trlplets. (Dot modifiersjcannot precede a triplet modifer, i.e. 'Q.:" is

- not-valid.) -

-~ --The staff position of a note is defined by its relationship to a

~fixed point on the staff, Middle-C. Middle—C is always location 0 and notes above

it are defined by-a positive (+) displacement while notes below it are defined by a

- negative (-) displacement. See Figure #3. The displacement uses a hexadecimal-like

number - scale with the letters A to G representing the numbers 10 to 16. The maximum
-positive displacement is 1G, the maxlmun negatlve dlsplacement is -F. A dollar

51gn {$) def1nes a rest.

Codlng note dlsplacements can be simplified by speclflng a default

'd1splacement sign or clef. &An asterisk (*) sets the default 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 urisigned notes following are assumed to be
" =

Accidentals are indicated with a sharp (#), flat (&) or natural (%5
sign immediately following the note affected. Accidentals stay in effect until the

erid ‘of the measure or are modified by arother accidental. Double sharps (##) and

“flats (&%) and natural sharps (#% or %#) and flats (&% or %&) are allowed. Double
naturals (%%) and flatted sharps (#& or &#) w111 glve unpredlctable results and

should be av01ded

You should now be ‘able to declpher all the symbols in lines 70 8O and

f'90 and relate them to the flrSt measure in Flgure #1.

. Line ‘100 1ntroduces several new symbols. The paranthesis indicate
reiterative compilation. The number- following the right paranthesis is the
reiteration count which ‘tells the compiler how many more times to complle the
bounded sequence. Line 100 will be compiled as if it were wr1tten.

M2 ”*16;SD6"16,'SD6“IG;SD6"IG;SD6"
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Reiteration should not be confused with Part repetitio'n'. Reiteration
occurs at compile time; Part repetition directs the synthe51zer to re-play a
partlcular part. _ Relteratlon blocks may not be nested. -

Notes may be further modified by expression” modifiers which alter
the way a note is played, but not its pitch or overall duration, by replacing a
portion of the note with a rest. There are two major types of expression, staccato
and articulation, and each type has two forms, long and short. Short staccato,
indicated by a comma (,), shortens the note by 1/2 amxl adds a rest egqual to 1/2 the
notes duration. Long staccato, indicated by a semi-colon: (;), is similar except
the note is shortened by 1/4 of its value and adds a 1/4 rest. Articulation is used
to introduce a small rest after a note to separate it  from the note following.
Short articulation, indicated by an apostrophe ('), shortens the note by.:an amount
equal to 1/3 of a 1/128 note and adds a rest of ‘that value. - -Long-articulation,
indicated by a quote ("), is similar except the amount shortened is double, 2/3 of a
1/128 note.  In all cases; expression modifiers affect only the note they follow.
Accidentals must precede expression modifiers. .

Measure 5 {(lines 170-190) presents a very comrmon -problem; - too many
voices. An experienced 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 to ignore. Ultimately, the 'right' solution is the one that
sounds best. ' : - :

.. Thus far, the assumption has been that the music belng transcrlbed is
in bass/treble clef notation. To take advantage of music arranged for different
instruments in different clefs (soprano, alto, tenor, etc. ) r. each.veoice can be
defined as belonging to a different clef. Voice/clef definition is indicated by an
up-arrow (") followed by a number that is the displacement from. Mlddle—C in the - clef
being defined to Middle-C in the treble clef. For example, :

V1~ 2V2--6V3-8V4-(,

defines V01ces 1-4 as so.prano, alto, tenor and 'baés, respectively. Because

all clefs are defined relative to the treble clef, each voice is transcribed exactly

as if it were the treble clef, and no clef symbols (* or @) need.be used.

Another useful transposition would be V4°-7 to lower Voice 4 one
octave to get a low bass sound.

Often when transcrlblng part-music, the acc1dentals in one voice
interfere with the accidentals in another voice. This is because the compiler
applies every accidental to all voices. Option 1, specified 01, will limit the
appllcatlon of accidentals to the voice in whlch they appear.

13
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MUSIC LANGUAGE SUMMARY

After discarding line numbers, the Music Language is processed in a
single, free format, string of symbol groups. All spaces and line boundaries
‘between symbol groups are ignored. A symbol group consists of a single character
symbol optlonally followed by one or more symbol modlflers.

Unless otherw1se spec1f1ed, all numeric data is hexadec1mal. E (\

SYMBOL 'NAME STAFF POSITION (see TABLE #3)

Middle-C

[e=]
PODEmOrFTATEROAPEOURRAPDOURMQEOON

;

(any)
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NOTE - IMUSICAL !

MODIFIER .- |EXAMPLE  °  INAME
st o it o S e - . —— —— -
# . #H ‘ACCIBENTLL SHARP
& ' b ~ {ACCIDENTAL FLAT
% R VR _-‘ACCIDENTLL NATUBAL
¥ 4 ‘¢ = {DOUBLE SHARP :
&6 1 B b ~ . |DOUBLE FLAT
L R L - S | NATURAL SHARP
%8 g wh * INATURAL FIAT
"EXPRESSION IMUSICAL SR
MODIFIER - . {EXAMPLE ' NAME
——————————————— e e Al A e e e e e e e ——— - — - -
' Y g'snonT STACCATO :
s 4. % d " ILONG STACCATO |
. | (nomne) "™ ~ |SHORT ARTICULATION
} (none) _ {LONS ARTICULATION
TIME VALUE ~ {MUSICAL S | '
SYMBOL EQUIVALENT - N&HE or NOTE
- - s D ———— - — -
¥ | © WHOLF note-
B | o HALF note
Q N J QUARTER note
I Pod EIGHT note
S ] o SIXTEENTE note
T | aF 'THIRTY-SECOND note
X o 1E=-5511T:—rounrn note
- _ o ‘
TIME VALUE IMUSICAL S
MODIFIER {EQUIVALENT" ' NAME
- - —— . e . e e e L Bt P P e e e A A e
. | .ﬁ , %DOTTED note
: ! Jda _!TRIPLET -
[
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SOFTWARE MUSIC SYNTHESIZER SYSTEM

' DEFINITION

MODIFIER
: ———+ - . - -
(none) "{Comments., The remainder of the line is
l'1gn0ret1. - : :
2- digit decimal'Defines the beginning of the PART named

’by the modifier. The current MEASURE is

: ,.ended The current PART is ended.

2-digit decimal

,HEPEAT the "PART named by the modifer.

! The named. PART must be previously

_.defined ‘This symbol group should be

‘preceded by a PART group and followed

be a TEMPO group and/or REGISTER

‘18TOUP.

'any string and

a space
1,2,3 ér 4
hex digit o
hex digit'
'(ﬁéﬁe)_

{(none)

1signed hex

digit 2-7 and

# or &

5,0,I,S or T

|Define the beginning of a MEASURE. The
jcurrent MEASURE is ended. ACCIDENTALS
tare dropped, the KEY SIGNATURE.is

}restored.,-

'FAll the NOTES folloving are added to ‘the
{previous NOTES of this MEASURE belong-
-Jing to the "VOICE named by the modifer.

lAll the NOTES 1in the current and fol-

tlowing MEASURES are transposed DOWN .

{the number of semi-~tones specified by
.the modifer. -

IAll_the NOTES in the current and fol-

'loving MEASURES are transposed UP the
inumber of semi-tones specified by the .
;modifier.-_ o

;Unless otherwise 1ndicated' a11 thg"

'NOTES follovwing are a55umed to be "+

-¢or TREBLE clef._n

-

=-,'Unless otheruise 1nd1cated, all the

-

’

INOTES following are assumed to be' -
lor BASS clef.

1TRANSPOSE all the NOTES following that
lbelong to the current VOICE up or down

ithe numbder of’steps indlrated by the

———

imodifier..

!Define EEY SIGNATURE QY number and type
tspecified by the mahflep

——

|Define TIME SIGNATURE, set NOTE type in




SOFTWARE MUSIC SYNTHESIZER SYSTEM

modifer to one BEAT. _
= j2-digit hex et TEMPO t0'va1ue of modifer.

S
Set the current VOICE in the current .
P

Y A,B,C or D
ART to the HEGISTER specified by the
] modifier.
I
( | {none) lBegin REITERLTION
A . . [ -
1 - . f
) ihex digit 'REITERATE the number of times specified .
E ibY the modifier » .
1 - [}
0 thex digit 1Set the OPTIONS to the value of the
1 : imodifier . -
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ERRCR MESSAGES

When an error is detected an error number will be. displayed ard,
whenever possible, the current command or text line will be displayed with a
question mark inserted at or near the place where the error was encountered.

ERR 1:- AIDRESS OVERFLOW

s attempted to write to a mernory location that was not
w1th1n its allocated workspace.

l) The operand of a NEW FILE or SCCORE command is too large or too

small. An operand with a value of zero is treated as an omitted operand. Correct
and re-enter the command. : :

2) .There is not enough memory to SCORE the current file. Use the
OVERLAP corrmand after saving the current f11e. '

3} There is not enough memory to EDIT the current file. Use the
FILE comnand to verify the size of the file and its starting address. If the file
is in high memory as a result of a previous GET or OVERLAP command,and read it back
into low memory. If it is already in low memory, consider expanding your system or
splitting the file into two or more smaller sectlons.

: 4) There is not enough memory to READ or GET to requested file.
Expand the memory in your _system..

5) The line number contams more than four dlglts. Correct and
re-enter the line.
ERR 2: MEASURE OVERFLOW

The measure be1ng compiled contains more than 64 notes per voice.
Solution: Split the measure in half . Carry forward any accidentals.

Note: Staccatto, pizzicatoc and artlculatlon generate a note ard -a
rest so count them as two notes.

ERR 3: INVALID FILE FCRMAT

The file in memory cannot be processed by SMS. If this error
follows a READ or GET, the requested file was probably not originally created by
MS or it has somehow - been corrupted. If this error results from the FILE
command, the file at addrl or the current file is invalid. Remember , OVERLAP and
GET may destroy the current file.

ERR 4: SYMBOL GUT OF CONTEXT

1) The comnam'l operand contains an invalid hexadecimal digit. -

2) The line number does not end with a space or it contains an
invalid digit.
3) The TEMPO symbol '=' is not followed by two
hexadecimal digits.
4) The compiler was expecting a hexadecimal digit or a note symbol
(0-9 or A-G) but none was found.

—~
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ERR 3: INVALID FILE FORMAT

The file in memory cannot be processed by s, If this error
follows ‘a READ or GET, the requested file was probably not originally created by
MS or it has somehow been corrupted. If this error results from the FILE .
cuunand the file at addrl or the current file is 1nva11d Remember, OVERLAP and-
GET may destroy the current file. ‘ L . .

'ERR 4: SYMBOL OUT OF CONTEXT -

1) The command operand contains an invalid hexadecimal digit.
: 2) ‘The line number does not end with a space or it contains an:
invalid digit.
3) The TEMPO symbol '=' is not followed by two
' hexadecimal digits. : '
4) The compiler was expectlng a hexadec1mal dlglt or a note symbol
(0-9 or A—G) but none was fourd. . .

ERR 5: -PARAMETER ERROR

1) The nunber of sharps or flats in- the KEY s1gnature is too large
or is not followed by SHARP '#' or FLAT '&' symbol.
2) The note value in the TIME slgnature is not H, Q, I, S or T.
o 3} The VOICE specified is net 1, 2, 3 or 4.
4) The REGISTER specified is not A, B, C or D.
ERR 6: INVALID PART NUMBER

1) The PART or REPEAT specifieduls.not a single alpha-character.or
is not a decimal d1g1t followed by a hexadec1mal d1g1t 00 is not a valid PART

2) The PART'ls already defined. .

3) The REPEAT is not previously deflned . '

4) ‘The piece cannot be PLAYED because the- PART-cannot be found or
because the plece needs to be SCORED, :

ERR 7: NOTE OVERFLOW

Dotted whole notes, some 7 dotted trlplets and other unusual
combinations cannot be compiled. .

ERR 8: FILE I/O’ERROR

The host operatlng system reported an I/O or other error dur1ng the
last file operation.

1) READ or GET. File not. found.

2) WRITE: Disk or directory full. .. . ‘ :

3) READ, WRITE or GET: Unrecoverable 1/0 error.-
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COMPATABILITY

" The SMS compiler syntax was designed to be compatible with the now
unavailable STC Music System (STCMS). -Cther than that, the two ‘programs have
nothing in common. Music -originally arranged for STCMS may requ1re some changes to
be playable by SMS. i

. A major difference_ between the two systems is the function of the TIME
SIGNATURE. Use the following table to change the 'N' parameter.

STAMS . SMSS-
'NQ : . ‘NS -

NI .~ NI

"NS . NQ

' The TEMPO parameter '=' must also be adjustéd but there is no direct
correspondence. Use the switch register to establlsh the COrrect tempo and then
transfer it- to the music source."

R 'I‘he order of dot and trlplet modlfers is reversed

STMS < SMSS
Q-: ' Q..

The compller w1ll accept either 2—dlglt or 51ngle 1etter part numnbers. w h
It is possmle that SMSS will play the parts of a piece originally arranged for

STCMS ‘in the wrong order. This can happen because ‘MSS plays all the parts in the

order deflned whereas STCMS always plays the parts in alphabetlc order.

'STANDARD REGISTERS

The standard tone color registers are baéed'on the spectral analysis of
orchestral instruments and are generated with the following recipes: (Systems
running with a- clock rate of less than 3.56 Mhz do not generate partlals 5 throu:;h
7 ) : . .

_ Partial/Weighting- Facto_r . L
Reglster 1 2 3 4 5 6 71 8 Vol

- = - e = ——f - —+-———+-—_+—--+-——+-—+—-'
A-trumpet 224 240 240 160 - 80 64 48 48 224 '
B-oboe 64 128 240 128 240 32 16 16 240

C-clarinet 224 0 80 0. 240 0O 48 80 160 -
D—organ 290 64 0 128 ‘0 0 O 32 17 .
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HOW - IT WORKS

The SMS synthesizer uses a samplmq techn1que commonly used in
!hd profess1onal digital synthe51zers.

The Sampling _The_brem tells us. that any wave form, no matter how
.complex, can be reconstructed from a rapid succession of discreet voltages. The
reconstructed wave form will actually be a stepped approxmatlon of the original but
if the steps are small enough they will not be noticed. The size of the steps is
determined by the sample rate and the frequency of the wave being repoduced -

Con51der one cycle of a sunple sine wave. If we were to measure its

: ampl1tude at 100 equally spaced intervals and record the values in a table we could
reproduce:it by serially setting a voltage equal to-each entry in the table. - Since
the table represents exactly one cycle, the frequency of the synthes1zed wave will be
equal to the sample rate divided by 100 (the number of -entries-in 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 freguency o

of the synthes1zed sine wave.

Usmg the same table and sample rate we could effectlvely double the |

- frequency of the synthesized wave by. accessing every other table entry. This gets us
through the entire table twice as fast.. Similarly, taking every third or fourth
table entry will triple or quadruple the frequency. This is the basis of the SMS
synthesizer, except to get musically accurate frequenc1es, it is necessary to skip a
fractional nrmber of table entries.

- 'I'heoret1cally, the highest frequency that can be '
synthesized is equal to half the sample frequency. This is called the
Nyquist frequency. As this limit is approached, the synthes1zed wave form becomes

distortion 1ncreases, a secondary tone, or alias, is produced. If the Nyqulst
frequency is exceeded, the synthesized frequency is replaced by its alias. This
phenomenon is not l1m1ted to the fundamental frequency. It affects each component of
the synthesized wave form. : ' ' :

has its share., Ideally, a.low pass filter with a sharp cutoff at the Nyquist
frequency will eliminate most of the high frequency distortion components. Such a
filter on the SMS interface board was considered impractical because the cutoff

h1gh frequency roll off
‘tone controls.

For - those users interested in maklng the1r own low pass fllter,r the
synthe51zer s Nyqu1st frequency can be calculated by-

SOO*C/S

where F is the Nyquist frequency in kilo-hertz, C is the fnicro-processor'C'lock rate
in mega-hertz and S is the number of CPU cycles per sample. S=277 for a three voice
synthesizer; 5=358 for a four voice synthesizer.

Aliasing cannot be filtered out, it can only be avoided. If aliasing
is a problem, redefine the registers with fewer partials or transpose the entire
piece down a few semi-tones. An alternative solution would be to speed up your CPU,

‘more and more distorted since there are fewer samples in each cycle. As the

A certain amount of distortion is unavoidable and the SMS synthesizer '

frequency required depends on: knowing the sample rate of ‘the synthes1zer, which . |
depends on the CPU clock rate. Instead, the mterface b_oard enp_loys a smgle stage r

Additional h1gh frequency suppreSSmn should be done w1th the ampl1f1er s._ :
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SWITCH REGISTER TO TEMPO CONVERSION TABLE

The switch register on the interface board is used to set or: alter the
tempo of a piece while it is playing. When all the switches are in the OFF, or 0,
position the piece will play at the tempo'de-fined when it was campiled. Otherwise,
the hexadecimal value of the switch register is used to set the tempo. The followirg
table shows the hexadecimal and decimal value for each of the switch settings.

Once the correct tempo has been established by experimentation with the
switch register, the hexadecimal value should be transfered to the source file.
Tempo settings below 80 (hex) 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 80 and FE. Increasing the note value of the time signature will allow
you to double the value of the tempo. .g. NQ=C0 is preferable to NI=60,

: , , The least 51gn1flcant bit (the rlght-rnost switch) is used as a stop
switch. When that switch is ON, or 1, the synsthe51zer will stop and EMS will return
to the commard mode, .

SWITCH  HEX DEC SNITCH  HEX DEC SNITCH = HEX DEC.
11111110 FE 254 - 10111110 BE 19 . 01111110 7E 126

. 11111160 - FC 252.. 10111100 BC 188 01111100 - 7C 124
‘11111010 FA 250 . 10111010 BA. 186 01111010 ~7A 122
11111000 F8 248 10111000 B8 -184 - 01111000 - 78 ~ 120
11110110 F6 246 10110110 B6 .182 01110110 76 118
11110100 F4 244 - 10110100 B4 180 01110100 - 74 116
11110010~ F2 242 10110010 . B2 178 01110010 72 114
11110000  FO 240 . 10110000 B0 176 . . 01110000 - 70 . 112
11101110 EE 238 10101110 AE 174 01101110 6E 110 -
11101100 EC. 236 101011000 AC 172 01101100 6C 108
11101010 . EA 234 - 10101010 AaA 170 - 01101010 6A 106
11101000 E8 232 10101000 A8 168 01101000 - 68 104
11100110 - E6 230 - 10100110 A6 166 01100110 - 66 102
11100100 E4 228 10100100 A4 164 01100100 = 64 100
11100010 . E2 - 226. = 10100010 A2 162 01100010 62. 98
11100000 EO0 224 10100000 A0 160 - 01100000 60 96
11011110 DE 222 10011110 - 9E 158 . 01011110 - SE " 94

11011100  DC 220 - 10011100 9C 156 01011100 - 5C 92
11011016 = DA 218 - 10011010 . 9A 154 .- 01011010 *5A 90
11011000 D8 216 10011000 98 152 01011000 . 58 88"

11010110 D6 214 = 10010110 96 150 01010110 56 86
11010100 .-D4 212 - 10010100 94 148 - 01010100 54 84

. 11010010 D2 210 10010010 92 146 01010010 52 82
11010000 DO 208 10010000 90 144 01010000 50 80 -
11001110 CE 206 10001110~ 8E 142 . 01001110 4E 78
11001100 CC 204 10001100 8C 140 01001100 4 76
11001010 CA 202 10001010 8A 138 01001010 4A 74
11001000 C8 200 10001000 88 136 01001000 - 48 72
11000110 C6 198 10000110 - 86 134 01000110 46 70
11000100 = C4 196 10000100 84 132 . ~ 01000100 44 €8
11000010 C2 194 10000010 82 130 01000010 42 66

11000000 cCO 192 10000000 80 128 01000000 40 64

g
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" FIGURE #1

- NO°3.Capriccio
sopra la lontananza del suo fratello dilettissimo. |
Ist eine Schmeichelung der Freunde,um denselben von seiner Reise abzuhalten.

Aria di Postiglione.
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FIGURE #2

2810 / CAPRICCIO

@220 / SOPRA LA LONTANANZA DEL SUO FRATELLO DILETTISSIMO
@030 / J.S. BACH

@240 P5@ / ARIA DI POSTIGLIONF
9050 K25 -
@062 NQ=E@ /POCO ALLEGRO.

0062 <2

0064 V1YC Y218 V3YB

@07@ M1 *SE6789IABSABASI.8S7
2080 V20144Q111201

P200 V30Q.815Q48

@100 M2 *{I16;SD6 )3

8110 M3 *576541365543 ‘1335437

0120 V20Q.4"1445%Q4
@132 VIRIS76EQ7E
0140 M4 *I335A3 I335A96E7671. 556

@158~ V20Q4154° 4304

2160  V3@Q3I$7858&Q4

@170 M5 *(16;SD6 )3

2180 V2004444

2198 . V30Q6%%6

2200 P51 RS0

@219 P52 :

2220 M6 *ISBA#BCBQB

2230 V2%Q615453#

9240 V3GS3218%11251212C1.152
Q250 M7 V3E{I3;5+43 ' )213;+4
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