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| MPORTANT NOTI CE

This copyrighted software product is distributed on an i ndividual
sal e basis for the personal use of the original purchaser only.
No license is granted herein to copy, duplicate, sell or
otherwi se distribute to any other person, firmor entity. This
software product is copyrighted and all rights are reserved.

THREE MONTH LI M TED WARRANTY

Sof tware Technol ogy Corporation warrants this product to be free
fromdefects in material and workmanship for a period of three
months fromthe date of original purchase.

This warranty is nmade in lieu of any other warranty expressed or
inplied including but not limted to the nmerchantability or
fitness of this product for a particular purpose, and indirect or
consequential damages. This warranty is limted in any case to
the repair or replacenent of the defective part, at the option of
Sof tware Technol ogy Corporation, transportation and handling
charges excl uded.

To obtain service under the terns of this warranty, the defective
part nust be returned, along with a copy of the original bill of
sale, to Software Technol ogy Corporation within the warranty

peri od.

The warranty herein extends only to the original purchaser and is
not assignable or transferable and shall not apply to any

sof tware product which has been repaired by anyone other than
Sof t ware Technol ogy Corporation or any product which may have
been subject to alterations, m suse, negligence, or accident, or
any unit which may have had the nane altered, defaced or renoved.
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. 1 NTRODUCTI ON

Per haps you have a conputer and have been wondering: "Wat el se
can | do with it?"

Per haps you are a nusician and would like to investigate conputer
gener at ed nusi c.

Per haps you would like to play a concert.

The Software Technol ogy Music System provi des these capabilities
and nore. W just call it "The Miusic Systeni.

The Music Systemis an integrated package containing this manual,
a circuit board kit, and a cassette containing the Misic Program
itself. The primary elenment of the systemis the Misic Program
itself which perforns the actual synthesis of notes being played.
All that is needed in addition to the Music Systemis: an 8080
based systemwi th at |east 4K of nenory (8K or nore, however, is
recomended), SOLOS, CUTER or other conpatible interface (a
SOLOS/ CUTER surrogate can easily be inplenented), sone I/O device
(keyboard, display or other ASCII type termnal), an anplifier,
stereo or other sound systemincluding all interconnecting

cabl es.

The Music Programis conposed of four functional sections:
The Command Processor

What the Music Program does is controlled
by user COVMANDS. The Conmmand Processor
determ nes what to do next.

The File Editor

The nmusic is transcribed into a high

| evel | anguage which is easily understood
by the human and the conputer. The File
Edi tor provides the neans by which a
score can be entered and altered.

The Hi gh Level Misic Language Conpil er

Al t hough the high level nusic |anguage is
easi |y understood by the conputer, it
must be converted into an internal
conputer code before it can be played.
The Conpil er anal yzes the nusic | anguage
and produces an internal conputer code
whi ch describes the tones to be played.



| NTRODUCTI ON (cont.)
The Tone Cenerating Subroutines

Once a score has been entered into a file and
converted into an internal conputer code, the
musi ¢ can be played. The Tone-Generating Sub-
routi nes produce the waveforns dictated by the
i nternal conputer code.



THE MUSI C SYSTEM Cl RCU T BOARD

This section describes the hardware interface required by the

Sof tware Technol ogy Music System The hardware interface is
provided in kit formas an integral part of the Miusic System and
the kit is S-100 Bus conpati bl e.

A. Circuit Board Assenbly Tips

1

Read through this section before you begin to assenbl e your
Musi ¢ Systemcircuit board.

In assenbling this circuit board, you wll be follow ng a

st ep-by-step assenbly procedure. Follow the instructions in
the order given. Check off each step as you conplete it.
This will mnimze the chance of omtting a step or a
conponent .

When installing conponents, nmake use of the assenbly aids
which are a part of the circuit board as well as the assenbly
drawing. The circuit reference (RL, C2, for exanple) for
each conponent is on the circuit board at the |ocation of its
installation.

To sinplify reading resistor values after installation,
install resistors so that the color codes read from
left-to-right and top-to-bottom as appropri ate.

Install conponents as close to the board as possible.

Al'l conponents are installed and sol dered on the sane side of
the circuit board--the side wwth the traces and | egends.

Sol dering tips: use a low wattage iron (25 watts maxi mum;
sol der neatly and as quickly as possible; DO NOT press the
tip of the iron onto a pad or trace. To do so may cause the
pad or trace to "lift" off the board causi ng per manent
damage.

Be sure to heat the joint to be soldered so that the sol der
will flow and forma good nechanical and el ectri cal
connecti on.

Never install or renove a circuit board while the power is
on. To do so could cause serious damage.

Bef ore appl yi ng power, nmake sure that the circuit board is
installed properly. The front side of the board contains al

| egend traces and sol dered conponents. It should be
installed in your conputer with the front | ocated as other
circuit boards and not backwards or upside down. |If you are

at all wunsure, please check with your dealer



1. THE MJSIC SYSTEM Cl RCU T BOARD (cont.)

10. In addition to the parts supplied,

the followi ng tools and

materials are recommended for assenbling this circuit

boar d:

a. soldering iron, 25 watts

b. diagonal cutters

c. needl enose pliers

d. a suitable cable to all ow connection of the

circuit board with your anplifier,

system or tape machi ne.

B. Circuit Board Parts List

Check off parts received against this |ist.

Crcuit

Quantity Descri ption Ref er ence
Resi stors
() 1 1K Owm 1/ 4 watt, 10% br own/ bl ack/ red R1
() 1 10K Ohm 1/ 4 watt, 10% br own/ bl ack/ or ange R2
() 1 100 Ohm 1/ 4 watt, 10% br own/ bl ack/ br own R3
Capacitors
() 2 . 1luf Ceram c Disc Cl and C2

M scel | aneous

() 1 Circuit Board (#B0400)
() 2 Cable ties
() 1 Length of Sol der

Pl ease foll ow the assenbly instructions in the order specified.



1. THE MJSIC SYSTEM Cl RCU T BOARD (cont.)

C. Crcuit Board Assenbly Procedure

CAUTI ON: Mount and sol der all conponents on the front side of
the circuit board. The front side of the circuit board
contains the traces and | egends.

() STEP 1

Make sure the board is properly oriented. The | egends
on the board should be facing you. All conponents w ||
be nmounted and sol dered on this side of the board.

() STEP 2

Install resistors (Rl, R2 and R3 - see parts list) in
the indicated | ocations. Bend the leads to fit the

di stance between the nounting holes, insert the |eads,
pull the resistor down snug to the board, solder (on
the sane side of the board as the resistor) and trim
t he excess |leads fromthe back of the board.

SAVE t he excess |leads for the junper wire in Step 4.
() STEP 3

Install capacitors (Cl and C2 - see parts list) in the
indicated locations. Bend the leads to fit the

di stance between nmounting holes, insert the |eads, pul
the capacitor down snug to the board, solder (on the
sane side of the board as the capacitor) and trimthe
excess |l eads fromthe back of the board.

Di sc capacitor | eads nay be coated with wax during the
manuf acturing process. Be sure to renove any wax prior
to inserting the | eads.

() STEP 4

A piece of an excess resistor lead fromStep 2 wll now
be used as a junper. The output level is junper
selectable to be either "H'" (for an auxilliary input
to an anplifier or tape machine) or "LO" (for the MC

i nput of a tape machine). This junper is usually nade
to select the "H" level output. Insert the junper

bet ween the indicated nounting holes, solder (on the
sane side of the board as the junper wre itself) and
trimthe excess fromthe back of the board.



Il. THE MJSIC SYSTEM Cl RCUI T BOARD (cont.)
() STEP 5

The output of the Miusic Systemcircuit board may be
connected to nost anplifiers, stereo systens or tape
machi nes. Sel ect the connecting cable best suited to
your needs and sol der one end of this cable to the
out put mounting holes on the circuit board. Two
mounting holes (+) and (G\ND) are provided for this
pur pose.

() STEP 6

Two cable ties are provided to secure the output cable
as well as to provide easier access to the circuit
board when nounted within your conputer. Two holes are
provi ded (one on each upper corner of the circuit
board) for this purpose.

() STEP 7

Install the Music Systemcircuit board in your conputer
and connect the output cable to your anplifier, stereo
system or tape nmachi ne.

CAUTION:  An inproperly assenbled circuit board or an inproperly
installed circuit board nmay damage your conputer,
anplifier, stereo systemor tape machine. Check with
your dealer if you have any doubts regardi ng the
assenbl ed board or proper installation procedure for
your conputer.
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D. Grcuit Board Assenbly Aids

LEVEL JUMPER OUTPUT
s H GND

MUSIC SYSTEM

01977 SOFTWARE TECHNOLOGY CORP

Parts Layout

OUTPUT LEVEL

—CUUTHCO

Schemati c



I11. THE MJSI C PROGRAM

A. The Command Processor

The Command Processor comruni cates with the system i nput/ out put
devices via the SOLOS/ CUTER interface, a description of which is
i ncluded here as an appendi x. Characters fromthe system i nput
device are collected in a 72 byte |line buffer observing the usual
conventions, i.e., the input string is termnated by a carriage
return, 'DEL' or 'RUBQUT' erases the last character entered into
the buffer, and input beyond the 72 byte limt is lost. A 'NU'
(CTL-@or CTL/shift/P on a TTY or ' MODE' on a Sol) will erase an
entire line.

Upon receiving a carriage return, the first character (if any) in

the buffer is examned. If it is nunmeric, the whole line is
assuned to be a line of source text and is passed to the File
Editor for insertion in the current file. |If it is al phabetic,

the line is further exam ned to determ ne the command and operand
fields.

Operands are optional; when they are present they are separated
fromthe conmand and from each ot her by one or nore spaces. The
command may be any nunber of characters; however, only the first
is significant. Operands which denote addresses are one to four
hexadeci mal digits, and those that denote |ine nunbers are one to
four decimal digits. No operand may have the value of zero
because a value of zero indicates an omtted operand.

The Commands Only the first letter of a COMAND is significant

The followi ng are the various conmands that are processed by the
Musi ¢ System

Command List: [( ) indicates optional operand]

NEW (‘addr 1)
Establi shes a new text file residing in nmenory begi nning
at 'addr1'. If the operand is omtted, 'addrl' defaults
to the first avail able address followi ng the Misic System
program |If a file already exists at "addr1', it wll be
| ost. The begi nning and endi ng addresses of the file are
set to the sane value and are displayed. 'NEW is auto-

matically perfornmed when the programis first executed.



I11. THE MJSI C PROGRAM - Conmmands (cont.)
Exanpl es:

NEW This destroys any file that was existing
at the current file address. The current
file address is set to the default.

NEW FOO Anewfile is defined to begin at |ocation
FOO (hex). Any data previously there wll
be destroyed.

FI LE (addr 1)

This validates the file beginning at 'addrl'.
If the operand is omtted, 'addrl' defaults to
the current file location. The file structure
is verified until an "end of file" marker is
found. The begi nning and endi ng addresses of
the file are established, then displayed.

Exanpl es:

FI LE Begi nning at the current file address,
menory is verified to be a valid file. |If
no error is detected, the beginning and
endi ng addresses are displ ayed.

FILE COO0O This address (CO0 hex) becones the current
file beginning address. This file is then
verified and, if no errors are detected,

t he begi nning and endi ng addresses are
di spl ayed.

LIST (linel (line2))

This displays the lines in the current file with

[ ine nunbers between 'Iinel' and 'line2" inclusive.
| f the second operand is omtted, only the |ine
nunbered 'linel" (if it exists) is displayed. |If
both operands are onmtted, the entire file is

di spl ayed.

Pressing the space bar during a listing will
tenporarily pause the listing until any other key
is pressed, whereupon the listing is resuned. A
listing may be termnated at any tinme by entering a
"NUL" (CTL-@or CTL/shift P on a TTY or ' MODE on a
Sol ).
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THE MUSI C PROGRAM - Commands (cont.)
Exanpl es:

LI ST The entire current file is displayed to
the current SOLOS/ CUTER out put devi ce.

LI ST 123 Only line nunber 123 of the current file
is displayed.

LI ST 10 55 All lines beginning wwth I[ine 10 and
ending wwth any line greater than or
equal to 55 are displayed.

DELETE linel (line2)

This command is used to delete one or nore |lines

froma file. If only "Iinel" is specified, then
only that line will be deleted. |If both operands
are specified, all lines between 'linel" and
"line2" inclusive will be del eted.

Exanpl es:

DEL 10 Line 10 is del eted.

DEL 12 15 Al lines from12 to 15 inclusive are

del et ed.

SCORE (addr|)

The current file is conpiled, and the resulting

bi nary object code is entered into nmenory begi nning
at address 1. If "addrl' is omtted, the address
defaults to be the first address after the current
file. The begi nning and endi ng addresses of the

bi nary code are displayed after conpilation

Exanpl es:

SCORE The current source file is conpiled and
the binary object code is stored in nmenory
begi nning at the location just follow ng
the end of the source.

SCORE 2100 The current source file is conpiled and
the binary object code is stored in nmenory
begi nning at | ocation 2100 hex.



I11. THE MJSI C PROGRAM - Conmmands (cont.)

PLAY (addrl) (This command causes the nusic to be
played . . . )

Thi s command generates nusical tones according to
the binary code at 'addrl'. |If the operand is
omtted, 'addrl' defaults to the sane address as
that in the last 'SCORE or 'PLAY' comrmand.

Exanpl es:

PLAY The previously SCOREd bi nary object code
wi |l now be played. The address of the
bi nary object code is determ ned fromthe
nost recent SCORE or PLAY.

PLAY 2100 The binary object code residing at nenory
| ocation 2100 hex will now be played. |If
there is not valid binary object code at
the specified address for the Miusic System
the results can be unusual.

RESERVE addr 1 *Wwith an operand*
RETURN *wi th NO operand*

"addr1l' marks the end of the nmenory space to be
used by the Miusic System The systenmis initial
boundary is the address of SOLOS/ CUTER as supplied
by SOLOS/CUTER. |If the operand is omtted,
"RETURN is executed as foll ows:

Exit by junping to the '"RETURN entry point (dis-
pl acenent 4) in the SOLOS/ CUTER junp table.

Note: Since "R' represents two different commands, the
operand is required when "RESERVE" is to be execut ed.
O herwi se, "RETURN' is executed.
Exanpl es:
RET Control is returned to SOLOS/ CUTER
RES 4000 Menory address 4000 (hex) is reserved as
the highest nenory address to be used by
the Music System This would be a valid
RES for a 16K SOLCS system

B. The File Editor

The File Editor provides the neans of entering and altering a
musi cal score in synbolic notation for conpilation by the
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Music Conpiler. The file structure used by the Editor
is the sanme as that used by Processor Technology's ALS-8
and Software Package #L1.

Al lines should begin with a four digit decimal |ine
nunber foll owed by at | east one space and term nated by
a carriage return. The Editor maintains all lines in
numeric |ine nunber sequence regardless of the order in
which they are entered. |If a line nunber just entered
al ready exists, the newline just entered wll replace
t he previous line.

The foll owm ng nmust be observed if you intend to use the
Musi ¢ Systemin conjunction with one of the many
conpati ble editors such as ALS-8:

1. Use the 'FILE command to establish or reestablish
the internal file limts when entering the Misic
System after creating or altering a file with
anot her editor.

2. Use the appropriate command (such as 'FCHK for
ALS-8) to establish or re-establish the interna
file limts when entering an external editor after
creating or altering a file with the Misic
Pr ogr am

3. The File Editor supports from1l to 4 digit
hexadeci mal |ine nunbers. Because sone ot her
editors do not, it is recomended that the user
al ways enter lines with exactly four deci nal
digits. |If this practice is maintained, the
files created by the File Editor will actually be
conpatible wwth other editors and not just
| ogically conpati bl e.

Renmenber, each editor acts independently and maintains its

own internal file pointers which nust be updated whenever
the file is altered.

C. The Conpiler

The Conpiler converts the synbolic nusical score, the high
| evel Music |anguage, in the current editor file to the
binary formrequired by the tone generator subroutines.

Al though it is not necessary to be able to "read'" nusic to

use the Music Conpiler, some famliarity wth standard
nmusi cal notation wll be hel pful.

12



1. THE MJSI C PROGRAM - The Conpiler (cont.)

Entering a nusical score into the nusic Systemis little
nore than a matter of transcription. Virtually everything
on a page of sheet nusic can be represented in the high

| evel music | anguage of the Conpiler. Rather than |aunch
into a long list of synbols and their neanings at this
point, let's consider the information--explicit and
inplied-contained in a typical nusical score and see how it
is transcribed for the conputer.

Figure 2 is a piano arrangenent of a Sarabande by Johann
Jakob de Neufville. Figure 3 is the high level nusic

| anguage arrangenent of the same piece. It doesn't |ook
very nusical; however, there is nothing intrinsically

"musi cal " about Figure 2 either except our prior know edge
of what witten nusic is supposed to look like. Wth one or
two exceptions (ornanentation has been omtted for clarity,
and sonme editing has been done to neet the conputer's three
voice limt), both figures contain the sane information.

In Figure 3, each line begins with a four digit |ine nunber
foll owed by a space. This is required by the File Editor so
as to properly order the lines and has no other bearing on
how the nmusic is conpiled. For the nost part, the Conpiler
treats the file as one |ong character string and ignores

i ne nunbers, |ine boundaries and spaces. There are

(al ways) exceptions. The following references to |line
nunbers refer to Figure 3.

A slash (/) indicates coments, and the rest of the line is
ignored. The contents of Lines 10 through 40 are self-
explanatory. Line 50 defines transposition. This synbol

does not correspond to anything in Figure 2. Its neaning
and purpose wll be described later. Line 60 defines the
key signature. In this case, it is tw flats (& = flat, # =

sharp). The nunber of sharps or flats in the key signature
is sufficient to define the key. The Conpil er knows the key
and which notes are affected.

Line 70 defines the tine signature and tenpo. The Sarabande

isin three-quarter tinme, i.e., three beats to a neasure and
one beat to each quarter note. The Conpiler does not worry
about the nunber of beats in a neasure. It leaves it to you
to define the notes in each neasure. "NQ' correlates the

I ength of a quarter note to the length of a beat (H = half
note; Q = quarter note; |I = eighth note; S = sixteenth
note). "=50" equates the length of a beat to 50 itera-

tions of one of the nmany | oops in the tone generating sub-
routines. The actual nunber has to be determ ned by trial

13



I11. THE MJSI C PROGRAM - The Conpiler (cont.)

and error as is the case when determ ning the correct
met ronone setting for a particular piece.

The music is subdivided into parts, neasures and voices. A
part defines one or nore neasures that are to be played at
the sanme tenpo and usually corresponds to a section of the
pi ece that may be repeated, i.e., a phrase, verse, stanza,
refrain, chorus, etc. Each part is identified by a letter
(A- 2). Upto 26 parts may be defined, in any order, but
they are always played in al phabetic sequence. Line 80

mar ks the begi nning of Part "A" which includes the first

ei ght neasures of the piece. Part "B" is defined in Line
170 as a repeat of Part "A'. Part "C', in Line 180,

i ncl udes the renmai nder of the piece except for the |ast
measure. Although it is not specified in the nusic, the

| ast neasure will be played second ending style. Part "D
contains the last neasure as witten (the first ending)

foll owed by Part "E' which is a repeat of Part "C'. A
slightly nodified | ast neasure (the |ast note held an extra
beat) is defined as Part "F' (the second ending), and it is
played a little slower at 68 counts per beat.

Measures are indicated by the letter "M followed by a
nunber and at | east one space. This is one of the few

i nstances when a space is required by the Conpiler. The
measur e nunbers thensel ves have no neaning to the Conpiler
and serve only as a reference between the lines of text and
the printed nusical score. This is quite handy, however,
when you attenpt to "debug" the nusic!

A voice is a separate "strand" of music, in harnony or
counterpoint, as in a three voice fugue. Voices are often
called "parts", as in three part harnony, but voices should
not be confused with the neaning of "part” in the context of
this Conpiler. Up to three voices may be defined in a
measure. They are identified as V1, V2 and V3 (see Line 90)
and may appear in any order. As a convenience, V1 is always
assunmed at the beginning of every neasure. It is helpful if
a convention is followed in assigning notes to voices. V1
usual ly carries the nel ody or highest notes, V3 carries the
bass, and V2 fills in the mddle. For reasons too
conplicated to go into here, the nusic wll sound better if
the voices conformto the natural flow of the various
threads of notes rather than junping about. This is
especially inportant when arrangi ng fugues where the voices
often cross over one another or disappear for a neasure or

t wo.

14



I11. THE MJSI C PROGRAM - The Conpiler (cont.)

Each of the synbols that represent a note in Figure 2 convey
two pieces of information:

1. Its position on the staff along with the key
signature and the interpretation of the clef it
bel ongs to defines the note to be played.

2. Its shape, along with the time signature, defines
how Il ong (relative to a beat) the note is to be
hel d.

The Music System uses two synbols to convey the sane inforna-
tion. A single letter defines the length of the note or notes
that followit (W= whole; H= half; Q= quarter

| = eighth; S = sixteenth; T = thirty-second; X = sixty-fourth).
Dotted notes are indicated by a period (.) after the letter.

A colon (:) indicates triplets, and these note length nodifiers
(. and :) nust imediately follow the letter identifying the

primary note length. "Q:" neans the notes follow ng are played
as dotted quarter notes in triplet tine, i.e., three such notes
woul d equal a dotted half note. The conbination, "Q.", is not
al | owed.

The staff position of a note is defined by its relation to
Mddle C Mddle Cis always zero and every other note is a
positive or negative displacenment fromit. Notes above

M ddle C are plus and those bel ow are m nus (see Figure 1).
The di spl acenment is counted fromO to 9 and Ato F where
A=10; B=11; C=12; D=13; E=14; and F=15--in a word,
hexadecimal. A dollar sign ($) defines a rest.

Since nost notes in the treble clef are above Mddle C and nost
notes in the bass clef are belowit, specifying the clef ahead
of time elimnates the need for a lot of +'s and -'s. An
asterisk (*) declares the treble clef, and all notes foll ow ng
are assuned to be "+" unless otherwise indicated. Simlarly,
an 'at' sign (@ declares the bass clef, and all notes
follow ng are assuned to be "-" unless otherw se indicated.

Finally, accidentals are indicated with the sign i medi ately
followng the note to be nodified (# = sharp; & = flat; %=
natural). Accidentals stay in effect until the end of the
measure or are altered by another accidental. Double sharps or
flats are not supported.

You shoul d now be able to decipher all the synbols in Line 90
and relate themto Measure #1 of the nusical score in Figure 2.

15



I11. THE MJSI C PROGRAM - The Conpiler (cont.)

Li ne 90 contains many extra spaces. For denonstration

pur poses, a space has been inserted between every synbol
or synbol group. Since each extra space requires an
addi ti onal key stroke plus one byte of nenory and is not
requi red by the Conpiler, they should be used only where
necessary to inprove the readability of the score. Line
100 illustrates the preferred coding style. The bass clef
declaration (@ after V3 is redundant, but it elimnates
any anbiguity in the interpretation of the notes in V3.
Conpare it with Line 130 which has no extra spaces or
redundant synbols. "V38" at the end of the line wll be
conpiled, correctly, as "V3@H 8" because the clef and note
duration declared in V2 of that neasure are still in
effect, but the line is very difficult to read. Keep in
mnd, this is a very sinple piece of music. The Conpiler
can accommopdate up to 32 notes per voice per neasure, and
sonme Frescobal di toccatas reach the limt!

There are a few nore itens of interest in this piece.
Measure #5 presents a very common problem More than
three notes are to be played at once. The wiggley line
indicates the four notes in the treble clef are to be

pl ayed as an arpeggi ated chord. One possible solution is
to play it as along slur simlar to the one in the
foll ow ng neasure. The sane is true in Measure #16
Measures 22 and 24 both define four voices. |In these
cases, the lower voice in the treble clef can be dropped

W t hout serious danage to the nusic. Measures #8 and 28
define five voices. An experienced nusician will probably
sol ve these problens w thout nmuch difficulty. For others,
it wll be a matter of blind luck or painstaking trial and
error. Utimtely, the "right" solution is the one that
sounds best.

The third and fourth notes in the treble clef of Measure
#11 illustrate an itemof fine tuning. The two notes are
tied which neans they are to be played as one note. Since
the conmputer always plays "legato", tied notes usually do
not present much of a problem However, a very soft,

al nost i naudi ble "sh" sound is produced by the tone
generating routines whenever a new note is started.
Ordinarily the sound is masked by the changi ng note, but
it my be noticed in the high treble. Line 210 gets
around this anomaly by coding the tied 1/32 - 1/16 pair as
a dotted 1/16--an equivalent tine val ue.
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1. THE MJSI C PROGRAM - The Conpiler (cont.)

The situation in Measure #6 is just the reverse. The |ast
two notes in the treble clef are not tied and shoul d be

pl ayed as two distinct notes. The quote (") defines a
long articulation which is played as a short rest equal to
about two-thirds of a sixty-fourth note. A short ar-
ticulation, defined by an apostrophe (') and just half as
long, is preferred in some situations. The staccato,
defined by a comma (,), is very nmuch like an articulation
except the rest added is equal to half the value of the
note. In all cases, the duration of the note preceding is
reduced to conpensate for the added rest. Articul ations
and staccato affect only the note they follow

In Line 330, note that the articulation cones after the
accidental. Conpare V2 in that line with V2 in Line 310.
The sanme notes, only one is defined as bass clef and the
other as treble clef.

The length of a nmeasure is equal to the length of the

| ongest voice defined init. Shorter or undefined voices
are filled with rests. In Line 220, the quarter note
rest in V3 is optional.

Now for Line 50. For many reasons--nostly having to do
with the speed and architecture of the 8080--sone of the
notes generated by the Miusic Systemare not as well
tenpered as others. On the other hand, being able to play
three notes at a tinme on a conputer w thout special

hardware is quite an acconplishnment. It is not uncommon
for a piece of nusic to be transposed as it is transcribed
fromone instrunent to another. It is the case with the

conputer. The trick, as with any instrunment, is to find
t he key which sounds the best. The character " < " or

" >" , followed by a nunber, defines the direction and
nunber of semtones the piece is to be transposed (< =
down; > = up). Any note falling outside the conputer's
four octave range as a result of transposition wll be
pl ayed at the nearest octave within the range.

The assunption thus far has been that the nusic being
transcribed is in piano or simlar type score, i.e.,
treble and/or bass clef. To take advantage of the w de
variety of music published for other instrunments in
different clefs (soprano, alto, tenor, etc.), each voice
may be defined as belonging to a different clef. A clef
definition consists of a voice declaration followed by an
up arrow (-) and a nunber that is the displacenment from
Mddle Cin the clef being defined to Mddle Cin the
treble clef.
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I11. THE MJSI C PROGRAM - The Conpiler (cont.)
For exanple, the clef definition for a trio m ght be:
Vi --2 V2 --6 V3 --8

where voices 1, 2 and 3 are witten in soprano, alto and
tenor clef respectively. Because cleft are defined
relative to the treble clef, a bass clef declaration (a)
cannot be used with a voice that has a clef definition.

Anot her exanpl e:
V2 --6 V3 --C

where voices 1, 2 and 3 are witten in treble, alto and
bass clefs. By redefining the bass clef this way, all
clef synbols are elimnated and all notes are transcri bed
as if they were in a treble clef. (The clef definition
need appear only once at the beginning of the score.)

An interesting by-product of clef definitionis the ability
to play in any node. Mbdes are defined like clefs except
the di splacenment is the distance fromMddle Cto the
"final" note of the node. Cef displacenents nay be
positive or negative, and nmultiple displacenents can be
added al gebraically prior to the definition.

Exanpl e:
Voice 1, transcribed fromalto clef (-6), to be

pl ayed in m xol ydi an node (+4), one octave higher
(+7) = V1 -+5.

D. The Tone Gener ator

The tone generating subroutines convert the binary output
of the Conpiler into nusic by manipulating a train of
squar ewave pul ses on one of the 8080 status lines. The
tenpo of the piece can be preset or dynam c dependi ng on
the setting of the sense switches (input port 255).

If the switches are all zero, each part wll be played at
the tenpo specified when the piece was conpiled. |If
non-zero, the hexadeci mal value of the switches is used,
dynam cally, as the tenpo of each part. The zero/ non-zero
determ nation is nade at the beginning of each part and
determ nes the node (preset/dynamc) for the entire part.
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I11. THE MJSI C PROGRAM - The Tone Generator (cont.)

Once the correct tenpo of a part has been determ ned by
experinmentation, the swtch setting (hexadecinmal) can be
entered into the score to be used when the piece is

pl ayed in concert. Tenpo settings bel ow 40 can cause a
frequency shift and should be avoided. |If necessary, use
a smaller note to define the tinme signature. "N =80"

will be played as fast as "NQ@40".

'"Reset’' is the only way to stop playing a piece once
started. Wat happens after a 'Reset' depends on the
hardware. Most 8080 systens will begin execution at

| ocation 0, which is the one (and only) entry point in the
Musi ¢ System and the Conmand Processor will gain control.
If resets are vectored to a ROMresident nonitor, enter the
appropriate command to get back to |ocation O.

Because the waveforns are generated by software, the
frequency produced for a given note will depend on the
speed of the mcro-processor. Not all 8080 systens are
alike. The program as supplied, has been optim zed for
either an Intel 8080A (running at a 500 nanosecond cycle
time and no wait states) or the Sol which runs 2% faster.
The frequency tables have been tuned as well as possible to
produce an equally tenpered scale at A=440. 1In order to
accommodate the w de range of 8080 conpatible CPU s and
nmusi cal tastes, the following tuning information is

provi ded.

There are seven bytes, hexadecinmal |ocations 699 to 69F,

i nclusive, that serve as adjustable tinme wasters. By
substituting faster or slower instruction in these | oca-
tions, the speed of the primary control |oop can be varied
over a wde range. Not just any instruction will do,
however. Only those instructions that do nothing to alter
the state of the various flags and registers should be
used.

The standard 500NS 8080 setting is as foll ows:

32 F4 07 STA 07F4H 13
F6 00 ORI 0 7
F6 00 ORI 0 7

27 cycles total
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I11. THE MJSI C PROGRAM - The Tone Generator (cont.)

The standard setting for the Sol (2% faster) is as follows:

32 F4 07 STA 07F4H 13
00 NOP 4
00 NOP 4
00 NOP 4
00 NOP 4

29 cycles total

Any instruction or instruction group in the follow ng |ist

may be used. Instructions not |isted are not recomended.
OPCODE ( HEX) MNEMONI C(' S) CYCLES (8080A)

00 NOP 4

F6 00 ORI 0 7

3C 3D I NR A, DCR A 10

C3 A0 06 JW  06ACH 10

32 F4 07 STA O7F4H 13

22 F4 07 SHLD O07F4H 16

34 35 B7 I NR MDCR M ORA A 24

E3 E3 XTHL; XTHL 36

The shortest total delay possible is 10 cycles, and the
| ongest is 108 cycles which nearly doubles the total | oop
tinme.

The note/frequency table begins at Location 703 (hex).

The first entry defines the I owest note (C) two octaves
below Mddle C. Each entry is an eight bit, unsigned

bi nary val ue that represents a | oop count to be reduced to
zero between each squarewave cycle for every semtone in
the defined range. The last entry at 735 (hex) represents
t he highest note (D) two octaves above Mddle C. The
total range is four octaves plus two sem tones.

E. Rul es of Thunb

One mnute of nusic typically requires about one K of
menory. The size of the binary object code produced by
the Conpiler tends to be about as big as the source file
bei ng conpi | ed.
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I11. THE MJUSI C PROGRAM - Rul es of Thunb (cont.)

When a piece of nusic is very large, or nenory is very
short, it will be necessary to conpile '"in place'. That
is, the object code is witten over the source file as the
conpilation proceeds. To do this successfully, the
Compi | er needs a head start of about 600 bytes. For this
reason, it is suggested that large files be started at
about FOO (e.g., "FILE FO0") to | eave enough headway when
conpiling in place (e.g., "SCORE 900").

| MPORTANT NOTE: Pl ease don't forget to save the
source file on tape or other
medi a before conmpiling in place
or it will be lost forever.

Source files and the conpil ed object code are both
rel ocatable; that is, once saved on tape or other nedia
they nmay be rel oaded at any | ocation.

| MPORTANT NOTE: Pl ease don't forget that the tenpo can
be dynam cally controlled by the sense
switches (port 255). These sense
switches nust be zero for a piece to be
pl ayed at the tenpo specified in the
source file when the piece was scored.
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V. HOWTO USE THE MJSI C SYSTEM

After reading this manual, the best way to learn to use the
Music Systemis to play the selections provided with it.

These selections will be enjoyed, and they serve as an exanple
of how to transcribe or conpose nusic yourself.

The Music Systemis distributed on cassette tape. Side 1 is
recorded at 1200 Baud CUTS format, and Side 2 is recorded at
300 Baud Kansas City Standard format. The format of the data
is described in the SOLOS/ CUTER i nterface specification

i ncl uded here as an Appendi X.

The tape consists of the following files:
Address (in hex)

File File End of End of
No. Nane Load Source (bject

1 MJUSIC The Music Programin object fornmd000
must be | oaded and executed at
| ocation zero. Menory is used
up to and including 08D2(hex).
Thi s nust be executed under
the control of SOLOCS, CUTER or
conpati bl e surrogate.

Musi ¢ Scores in Source Form

Sel ecti on

2 PRELD Prelude in C Major by J. S. 08D3 1280 1B87

Bach
3 ALLEG Allegro by W F. Bach 08D3 0BA4 0DC2
4 SARAB Sarabande by Johann Jakob 08D3 OE71 1299

deNeufville (Score as
exanpl e- Appendi x B)
5 BOURE Bouree by G F. Handel 08D3 O0DO7 OFED
6 Al R Air with Variations (The Har- 08D3 15C9 2381
noni ous Bl acksm t h)
by G F. Hande
7 CHORL Chorale (Jesus, Joy of Man's 08D3 1186 17CA
Desiring) by J. S. Bach
END
Arrangenents by Jon Bokel man
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V. HOWTO USE THE MJSI C SYSTEM (cont.)

The foll ow ng are exanples of what you need to enter via
the keyboard in order to play sone of the selections
included with the Music System These exanpl es assune:

1. The Music System Circuit Board was assenbl ed
and is properly installed and connected to an
anplifier.

2. For conveni ence, the exanpl es show only what
you woul d key in to SOLGCS

3. Adequate nenory, beginning at |ocation zero,
i's operational.

4. The Music System cassette is rewound and pl aced
into a cassette player. The cassette player
must be turned on and set for "PLAY"

A. Loading the Music Programw th SOLOS

Enter: GET Tells SOLOS to | oad the next (or
first) file on the tape.

or: CGET MUSIC Tells SOLOCS to |look for the file
"MJSIC'" and then load it.

B. Loading and executing the Miusic Programw th SOLOS

Enter: XEQ Tells SOLOS to |load the next file and
t hen execute it.
or: XEQ MUSI C
or: GET See above.
EXEC O Then we tell SOLCS to execute it.
or: GET MJUSI C See above.
EXEC O See above.
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V. HOWTO USE THE MJSI C SYSTEM (cont.)

C. Loading and executing the Miusic Program and pl aying the
Prelude in C Mjor.

Enter: XEQ MJUSIC Loads and executes the, Misic Program

RET Enter this to the Music Programto
return control to SOLCS

CGET PRELD Tells SOLOS to read in the Prel ude.

EXEC O After Prelude is read in, places
the Music Programin control

FI LE Tells Music Programto verify the file
l[imts of the file just gotten from
t ape.

LI ST Look at this file.

SCORE Compile this file.

PLAY And finally play it.

D. Playing the Allegro after the Prelude in example (O
above.

Ent er: RET Returns control to SOLCS

GET ALLEG Read the Allegro into nenory.

EXEC O Returns control to the Misic Program
FI LE Verifies the newfile just read in

LI ST Looks at this file.

SCORE Compiles it.

PLAY And plays it.
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V. HOWTO USE THE MJSI C SYSTEM (cont.)

E. An abbreviated nmethod to play every selection on the
Musi ¢ System

Ent er:

XE
R

Cu MJ O

S

T

'I'IEQ;U'UU)TIEQ;U'UU)

A T O

Load and execute the Misic Program
Return to SOLOS

Define a custom command cal l ed "MJ'
for "MJSI C'.

Get Prel ude.

Transfer control to the Misic Program
Verify the file.

Score it.

Play it.

Return control to SOLCS.

Get All egro.

Transfer control to Music Program

Verify file.
Score it.
Play it.

Return control to SCOLCS.

> Sar abande
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HOW TO USE THE MJSI C SYSTEM (cont.)

Ent er:

GE
MJ

'I'IEH%;U'UTIEH%;U'UTI

o

Py,

\

J

al |

Bour ee

Chor al e

and back to SOLOS having pl ayed
si x sel ections.



APPENDI X A

MUSI CAL NOTE SYMBOLS

0O F
—©- E
0O D
- C
O B
O—A-
/ o 9
0—s8
o 7
O—=6
O 5
O0—4
O 3 O +3
O—2— 6= +2
O 1 O+
o 0 «——Middle "C ——> - 0
0O -1 O 1
_6 -2 0—2
-3 O 38
@ | h 0O—4
» O
O—6
O 7
0—38
/ O 9
O—-A
O B
_© cC
0O D
_B E
O F
Note Modifier Nane Musi cal Exanpl e
# Acci dental Sharp #
& Acci dental Fl at yl
% Acci dent al Nat ur al 4
' Short articul ation none
Long articul ation none
Stacatto ,;
Figure 1
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Sarabande

APPENDIX B

Johann Jakob de Neufville
(1684-1712)

Adagio con espressione

7 AR BK) )

L))
)

o

R Lo

M4

M3

M2

M1

[P X

i
7Y
1

N £an Y

. 1

N

M8

M7

M6

M5

1!

—
hilf LW

M12

M11

M10

M9

1
o 7

mf

1V

M15

M14

M13

mf

1

M22

M21

M20

M19

M18

st

I

Z B

'I:IU

M25

M24

M23

Figure 2
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APPENDI X B

0010 / SARABANDE

0020 / BY JOHANN JAKOB DE NEUFVI LLE

0030 / FROM BACH S "DAS KLEI NE KLAVI ERBUCH!

0040 /

0050 <4

0060 K2&

0070 NQ=50

0080 PA

oooOo ML V1 *Q 11 2Q1 V2 @H1 Q2 V3 @H 3 Q 4#

0100 M2 *Q 112QL V2@l V3@BU%
0110 MB *Q 41654 V2@1ll 01 V3@HQ7
0120 M4 *H. 3# V2@ 2 V3@ 61567

0130 M6 *X14T6S8Q8I 4" Q4V2@H. 3V38

0140 M6 *T78S9Q01 4" Q4 \V2@431 32 V3@ 7
0150 M7 *Q 11 4QB# V2@l V3@ 6

0160 MB *H. 4 V2*1$1H 1 V3@ 31 6QA
0170 PB RA

0180 PC

0190 MD *Q8BI A9 V2@H1QD V3@BQ

0200 MLO *QBI 9876 V2@ 1 V3@ 8

0210 ML1 *T89I.Al 8765 V2@0Q+1 V3@LQL
0220 ML2 *QAl 9876 V2@L2Q®B V3@U®
0230 ML3 *TOAI . Bl A987 V2@l V3@h
0240 ML4 *QAl 987586 V2@l V3@¥%

0250 ML5 *Q 61 765 V2@H1Q0 V3@ 4
0260 ML6 *S13Q6Q 6 V2@ 1 V3@ 8l 432&
0270 ML7 *Q 8 14" Q4 V2@13 V3@8%
0280 ML8 *T78S9Q0I 4" Q4 V2@13 V3@i7
0290 MLO *Q 814" Q4 V2@11% V3@

0300 M2O *Q 914" Q4 V2@ V3@T7

0310 M21 *Q 5&"15Q4 V2*H2QL V3@H0QL
0320 M22 *Q 7"17Q6 V2@0Q+ V3CH2%X
0330 M23 *Q 5&'I5Q4 V2@H2Q+1 V3@0QL
0340 M24 *Q7S7T89S87Q6 V2@H0Q+1 V3@L%B
0350 M25 *Q 5& 14 Q@ V2* H.2 V36@. 0
0360 M26 *Q 3#I 8Q4" V2@H10Q+1 V3@H0QL
0370 M27 *Q 41 5Q8# V2@ Q@ V3@ 6
0380 PD

0390 M28A *H. 4 V2*|$1H 1 V3@ 31 6Q8
0400 PE RC

0410 PF =68

0420 M28B *WH V2*| $1H. -1 V3@ 31 6H8

Note: A nore conplex arrangenment of this piece is distributed
with the Miusic System



APPENDI X C

H gh Level Misic Language Sumrary

I nput to the Conpiler is free formand consists of single
character synbols and multi-character synbol groups. A synbol
group consists of a synbol and one or nore synbol nodifiers.

Wth two exceptions, spaces are optional between synbols and
synbol groups. Synbol groups may not contain inbedded bl anks and
may not be continued across a |ine boundary.

All nuneric data is interpreted as hexadeci mal .

Not e Val ue Musi cal Nanme
Synbol Equi val ent of Note
W o Whol e note
H d Hal f note
Q d Quarter note
I Jd Ei ghth note
S & Si xt eenth note
T £ Thirty-second note
X & Si xty-fourth note
Not e Val ue Musi cal Ti me Val ue
Modi fi er Nane Exanpl e Mul tiplier
Dotted note i 1-1/2
Tri pl et It 2/ 3
$ Rest (The rest is for the duration of

the Note Val ue Synbol)
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APPENDI X C (cont.)

Synbol Modi fi er
/ (None)
P Any letter
(A-2)
R Any letter
(A-2)
M Any char act er
or characters
\% Digit
(1, 2 or 3)
< Hex Digit
(0-F)
> Hex Digit
(0-F)
* (None)
@ (None)
Si gned Hex

(+ or -) (0-F)

Meani ng
Al'l characters on the rest of |ine
are ignored.
Def i ne begi nning of a part identified

by the nodifier. Any previous part
is ended. If the part was previously
defined, the old definition is |ost.

Repeat the part naned by the nodifier.

If the part is not previously de-
fined, error wll be posted. This
synbol shoul d be preceded by a part

definition and foll owed by a tenpo
group and/or another part definition.

Defi ne the begi nning of a nmeasure.
Any previous neasure is ended. The
nmodi fier is a sequence of characters
and typically is a user defined se-
gquence nunber. It nust be term nated
by a space or carriage return.

All the notes followi ng are added to
any previous notes of this measure be-
I onging to the voice naned by the
nmodifier. |If a voice is assigned nore
than 32 notes, an error is posted.

All the notes follow ng are transposed
down t he nunber of sem tones speci -
fied by nodifier.

All the notes follow ng are transposed
up the nunber of sem tones specified
by the nodifier.

Unl ess otherwi se indicated, all notes
followi ng are assuned to be "+"
(treble clef).

Unl ess otherwi se indicated, all notes

following are assuned to be "-"
(bass clef).

Transpose only those notes follow ng
that belong to the current voice up or

down the nunber of whole steps indicated

in the nodifier.
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APPENDI X C (cont.)

Synbol

Modi fi er

K

32

Digit. Char
(0-7)(# or &

Char

(HQI.,S)

2 Digit Hex
(00- FF)

Meani ng

Key signature is defined by nunber
and type (sharp or flat) specified
inthe nodifier. If this synbol
group is omtted, the key defaults
to C mgjor (no sharps or flats).

Correl ates the length of the note
type in the nodifier to the length
of a beat.

Equates the length of a beat to
t he nunber of internal cycles
specified by the nodifier.



APPENDI X D

Error Codes

The error routines contained in the software are designed to
detect nost honest errors such as incorrect syntax, invalid
operands, etc. Any deliberate attenpt to make the System fai

wi || probably succeed. Whenever an error is detected, a coded
error nessage is witten to the system output device along with
the line or statenent containing the error. In nost cases, a
question mark (?) is substituted at or near the character that
caused the error. \Wien an error is detected while conmpiling a
score, the binary object produced should be considered invalid.

Error No. Meani ng

0 A hexadecimal digit was expected at this | oca-
tion but none was found. This is the nost
common error, and it often appears when | east
expect ed.

7 The operand is not within the address space
managed by the system or the assigned nenory
space has been exhaust ed.

2 The file structure is invalid.

3 The 32 notes per voice per neasure |imt has been
exceeded. (Staccato and articulation count as
two notes.)

4 The voice specificationis invalid. Only three
Voi ces are supported.

5 The key specification is invalid. Either the num
ber is greater than seven or a "#" or "&' was
expected but none was found.

6 The tinme signature is invalid. A note value was
expected (H Q | or S), but none was found.

7 The "part" or "repeat" specification is invalid.

Aletter, A- Z, was expected but none was found,
or the part to be repeated is not defined.

33



APPENDI X E
SOLOS/ CUTER I nterface Specifications
The SOLOS/ CUTER interface is based on:

1. A predefined set of 'pseudo' 1/0O ports allow ng
software conpatibility and providing an easy neans
of supporting any |/ O devi ce.

2. A wel |l defined set of register usage conventi ons.
3. A systemjunp table of entry points.

4. A defined tape format including headers and CRC
characters.

Both SOLOS and CUTER observe and support these specifications
such that any programwitten using this interface will function
(except for specific device dependenci es) under the control of
either SOLCS or CUTER. A part of the interface specifications
also allows a user witten SOLOS/ CUTER surrogate. Such a
surrogate, when properly witten, will allow a programwitten
for SOLOS/ CUTER to function with the surrogate.

The first aspect of the interface is that of the pseudo ports.
The basic SOLOS/ CUTER interface allows the support of four
"pseudo’ 1/O ports (0 - 3). These pseudo ports are |logical ports
providing a reference for the programonly. System i nput
(keyboard) and output (display) are directed via these pseudo
ports. The STANDARD definition for pseudo ports is:

Pseudo Port | nput Qut put
0 Keyboar d VDM Di spl ay
1 Serial input Serial out put
2 Paral | el input Paral | el out put
3 User defined i nput User defined out put

These pseudo ports allow device independent I/O  Provided that
devi ce dependent character sequences are not used, an |I/0O
request to pseudo port O appears to the requesting programto
be the sane as a request to pseudo port 1, 2 or 3. Wiat this
means is that, although four pseudo ports are defined in the
interface specifications, a user witten surrogate would not
need to decode pseudo ports.

34



APPENDI X E  (cont.)

The second aspect of the SOLOS/ CUTER interface is the defined
regi ster usage. Each of the systementry points has specific
regi ster requirenents which wll be discussed |ater.

Whenever a programis executed via SOLOS/ CUTER t he stack pointer,
the stack, and registers HL are defined as foll ows:

1. The Stack Pointer (register SP) is valid and offers a
useabl e stack. The size of this stack is not specified
but should be adequate for at least a fewcalls. The
executed programis expected to establish its own
stack; however, sonme stack should be avail abl e.

2. The stack itself should be established such that:

(a) A "REV instruction can be used as an exit
by the executing program

(b) The locations at Stack Pointer -1 and -2 in
menory contain the address of the executed
programitself. This information can be
accessed by machi ne code simlar to:

LXI H -1 A constant ni nus one.
DAD SP HL=SP-1 now.
MOV A M A=our own hi gh address.

Code such as this can be used to allow a
routine to be made self-relocating to a
256 byte boundary.

3. Registers HL contain the address of the SOLOS/ CUTER j unmp
table. Because this junp table nay be | ocated at any
256 byte boundary in nenory, register L wll be zero.
Regi ster H can then be used to alter the executing
program accordingly. As noted later, the junp table
al so provides an indication whether the programis
executing on a Sol or other conputer.

The third aspect of the SOLOS/ CUTER interface is the junp table.
By making all systemrequests via this junp table, an executed
program can be made conpati bl e between SOLGS, CUTER or ot her
properly witten surrogate. The junp table is described on the
foll ow ng page, A nore conplete description is contained in the
SOLOS/ CUTER User' s Manual
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APPENDI X E (cont.)

SOLOS/ CUTER JUMP TABLE

Addr ess Label Length
xx00 START 1
xx01 INIT 3
xXx04 RETRN 3
xx07 FOPEN 3
XX0A FCLCS 3
xX0D RDBYT 3
xXx10 VRBYT 3
XX13 RDBLK 3
XX16 VRBLK 3
XX19 SOQUT 3
xX1C AQUT 3
xX1F SI NP 3
XX22 Al NP 3

Bri ef Description

This byte all ows power-on reset for
SOLCS. It is 00 hex on a Sol; 7F hex
on other than a Sol.

This is a "JMP" to the power-on reset.

Enter at this point to return contro
froman executing program

Byte access file open.

Byte access file close.

Byt e access read one byte.

Byte access wite one byte.

Read an entire file into nmenory.

Wite an entire file from nenory.
Standard character output routine. This
must be an "LDA" pointing to the byte
containing the current system out put

pseudo port val ue.

Character output to pseudo port specified
in register "A".

Standard character input routine. This
must be an "LDA" pointing to the byte
containing the current system i nput
pseudo port val ue.

Character input to pseudo port specified
in register "A".

The npst often used routines are: RETRN, SOUT and SINP. O her
entry points may or
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APPENDI X E (cont.)

JUWP TABLE | NPUT ENTRY PO NTS

SI NP addr ess xx1F

This entry point will set register "A" to the current
system i nput pseudo port. This nust be an "LDA"
instruction. After |loading register "A", this entry
poi nt proceeds by executing "Al NP" described bel ow

Al NP addr ess xx22

This entry point is used to input one character or
status information fromany pseudo port. On entry
register "A" indicates the desired pseudo port. Because
this entry point is a conbination status/get-character
routine, it is the user's responsibility to interpret
return flags properly. Wen a character is not

avail able, the zero flag will be set. When a character
is available, the zero flag wll be reset and the
character will be returned in the "A" register. As an
exanple, the followng code will wait for a character to
be entered:

LOOP CALL SI NP get status or the character
JZ LOOP status says character not
avai |l abl e yet
character is in register "A"

JUW TABLE OUTPUT ENTRY PO NTS

SOQUT address xx19

This entry point will set register "A" to the current
system out put pseudo port. This nust be an "LDA"
instruction. After loading register "A", this entry
poi nt proceeds by executing "ROUT" described bel ow

ACQUT addr ess xx1C

This entry point is used to output the character in
the "B" register to the pseudo port specified by the
value in the "A" register. On return, the PSW and
regi ster "A" are undefined. All other registers are
as they were on entry. A user witten output routine
(RQUT surrogate) may buffer or delay the output as
required for the supported device.
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The fourth aspect of the SOLOS/ CUTER interface is the format in
which the data is recorded on tape. Wen data is witten to tape,
it isreferred tologically as a "file". Each file has

its own header which describes the file. On cassette tape, each
header is followed by the file itself. The file itself is
witten to tape in segnents of 1 to 256 bytes. Each segnent

is imediately followed by a Cyclic Redundancy Check character
(the CRC). The followng is the general format of one file on
cassette tape:

_——— - — —— -

‘ ]
| File ' _ \
< ’ 7.
A B c D E F G H
£ %,
Wer e:

A Pr eanbl e

Preceding every file header is a special preanble.
This is a series of at least ten nulls (zeroes)
foll owed by a one (01 hex). This special sequence,
and only this sequence, indicates a probable file
header foll ows.

B. Fi |l e Header

This is the 16 byte file header. The layout of a
file header is:

NAME ASC 'ABCDE' A 5 character file nane.
DB O Shoul d al ways be zero.

TYPE DB 'B' +80H File type character. |If bit
7=1, this is a non-executable
data file.

SIZE DW LENGTH Nunber of bytes in file.

ADDR DW FROM Address file is to be read into
or witten from

XEQ DW EXEC Executi on begi nni ng address.

DS 3 Space not currently used.

C. Fil e Header CRC

This is the CRC character for the file header.

| f, when reading a file header, the CRC character
is not correct, then the file header is to be
ignored. A search would then be nmade for a new
preanbl e (A above).
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D. File Segnent First
This is the first segnent of the file itself.
A segnment is from1l to 256 bytes. In this
exanple, this segnent is 256 bytes.

E. File Segnent First CRC
This is the CRC character for the preceding
segnent-- in this exanple, the preceding 256
byt es.

F. File Segnent Last
This is the last segnent of the file. In this
exanple, this is 44 bytes. Therefore, the
length of this file is 256+44=300 bytes.

G File Segnent Last CRC

This is the CRC character for the preceding
segnent--in this exanple, the preceding 44 bytes.

H. Interfile GAP

This is a gap between files and is typically a
clear carrier for about five seconds.

CRC Conput ati on

The CRC character is conputed for each segnent or header.
The foll ow ng code perfornms the CRC conputation assum ng
Regi ster "A" is the character just witten to tape, and
Register "C'" is the final CRC. Register C should be set to
zero prior to witing the first character of a segnent.
After witing the last character of a segnment and executing
this code, Register "C' is the CRC character for this
segnent .

An 8080 Subroutine to do CRC Conputation

DOCRC EQU
SUB
MOV
XRA
CVA
SUB
MOV
RET

A=NEXT character and C=CRC

OO0 o000
>

>
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