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Music Compiler 

MUSic to be coded for the co~iler must be arranged in one or 
more "sections" (e.g. movements), each with up to six parte or 
voices. Each part may play only one nota at a time. The last part of 
the last flection should end with the "lord "stopll 1 the las t part of 
other sections ahould end with lIappend"J other parts should end \,llth 
n end" • 

Each part has a number of measures. separated by slashes ("!"). 
numbered starting with 1. A number alone (not part of a note) is 
considered a bar label. and is checked against the comp1ler i s 
measure count. It is wise to use such bar labels frequent1y~ they 
warn of missing or duplicated measures. and also serve to identify 
the measures they appear in. 

The total duration of a measure 1s specified by the word "units" 
followed by the number of thirty-second notes in a measure. This 
number is the time Signature (taken as a fI'action) times 32. The 
"units" command may appear anywhere. and takes effect for all 
subsequent meas'Ilres (until the next use of "Un1tsU). For each 
measure, the compiler checks the total duration of the notes in the 
measure against the expected total given in the "units" command. 

There are four oormnands to inform the compiler of the cl.ef in 
which the notes appear, these may appear anywhere in the music. 
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\1 
treble alto tenor bass 

The Pitch of a note is 
position of the note on 
spaces are even-numbered. 

indicated by a number representing the 
the staff. Lines are odd-numbered, and 

II _'2 

~~'i 
3 ~ 
I 2. 

o 
The number may be as high as necessary. and as low as o. 

Includinc; the letter "a" (above) in a note adds 12 to the pitch 
numbery b" (belO~t) subtracts 12, so notes below the staff may be 
coded. Note that if the current Clef is IItreble", "b" makes pitch 
numbers relative to a bass clef, and vice versa for "a". "an and "b" 
may occur more than Once in a note, and their effect 1s cumulative, 



Accidental signs, and the characters to signify them to the 
compiler, are shown below. These characters may be placed a~qhero 
1n the note that they affect. In accord with 6tandal~ mus ic 
notation. an acc1dental affects all subsequent notes 1n the measure 
on the same position 1n the staff. 

b 
) 
natural flat 

x 
« 

double 
sharp 

-double 
flat 

A key signature can be stated at any t1me, and appl1es to all 
subl5e~uent notes 0 The word 11 keyll is followed by a letter II (". n _" J 

or II)' for sharps, flats, and no sharps or flats respeotively. The 
number of sharps or flats can be specified either by a number ~11th 
the letter, or by using one 11(11 or U_" for each sharp or flat. For 
example, three sharps could be spec:l.fied either by i'key (3" or "1tey 
«(". 

A notels duration 1s specified by a numbe::, as ind1cated below . 
Only these seven numbers ma.y be used. 

note 0 d J ,h ~ ~ 
rest IiSI f I :; # ~ 

number 1 2 4 8 16 32 64 

Incl1J.ding a dot (11. 11 ) 1n a note adds an amount to its durationV 
the first dot in a note adds one-half the duration of the note: each 
succeeding dot adds half the duration or the dot before it. It ie 
occaSionally convenient to add a e~Aller fract10n than half the 
nO'Ge l s duration. 'l'o enable this, the compiler :lnterprets the letter 
"x" in a note to mean~ uhalve the value of the dot". Periods and x es 
may be used any\'lhere in the note. and need not be con'"iguous. Their 
order is significant only among themselves. 

Notes in triplets are indicated as such by including the letter 
"C" anywhere in the note. The "c" makes the note two-thirds 1ts 
usual duration. Dots and XiS may be included. 



A pitch number and a duration number conjOined form a note . The 
numbere must be in the order "pitch - duration", To distinguish the 
two numbers, they must be separated by one or mol'C non- numer i" 
characters! the letter "til is available especially for this purpose. 
No character may be placed between the digits of a pitch number or 
duration number. Notes are separated by space; tab, carriage return, 
or slash. 

A rest 1s expressed by the letter "r" and a duration number 
Dots, XIS, and c's WAy be included. 

A comwB may be used alone as a note, meaning to copy the previous 
note exactly. Also, the comma may be used with r or a pitch number 
to form a notes the comma in this case 1ndj.catas to copy only the 
duration from the previous note. A comma vlill copy a "ell only if the 
note in which the IICIl occurs did not contain a comma. 

TV/o notes played in succession are made distinct to the ear by 
al'ticulation. the effect of a short dUl'ation of sUence between 
them. The duration of the preceding note is shortened by the amount 
taken for the period of articulation. The articulation fOlloWing a 
note can be expressed to the compiler by including an identifying 
letter an~mhere in the note; the f:l.ve letters available are 
explained in the follow:l.ng table. The effect of these letters is not 
copied by comma, unless the comma is used alone. 

letter name duration 
of note 

1 legato:1. 

e eighth 7/8 

q quarter 3/4 

h half 1/2 

s staccato 3/8 

duration used for 
of articulation 

0 slurs, legato notes 

1/8 notes not specially 
marked 

1/4 alternative to II e" 

1/2 staccato for 
organ works 

5/8 alternative to " h" 

The articulation of notes not cOl1taining an expl:Lcit articulation 
letter is governed by the default articulation mode. This mode is 
set by the single letters "1", II e" I II h" I "qU I and «sQ. At the 
beginning of each part the compHer is in the \I e" mode. Any note 
which immediately precedes a rest in the same measure is automatic
ally made legato unless it contains an explicit articulation letter. 



various embel11shment signs may appear on a note in a piece of 
muS:1C, 1nd:l.cating that the note is to be performed more elaborately 
than written. Below are (a) the symbols (as used by C. P. E. Bach in 
h1s "Essay on the True Art of Playing Keyboard. Instruments" h (1) 
the patterns compiled~ (c) the letter used to signify that embel~ 
l1shment 1n a note9 (d) the name of the embellishment. 

(a) 

(a) 

~ ~ 
-W 

r 
I 

• 

p d 
(lA'? u\ Ii t1N\t-

short tr1ll mordent 
I\IV'Iw 

La 
or- t,. 

m 
trill 

~ or t,. 

I -It 

ttl 

n 
trill w1th 
grace notes 

H 

u 
turn 

k 
three note 

tr1ll 

a 
odd numbered 

trill 

~ 

:p! 
I , 

l' 
full 
turn 

tl 
1nverted 

trill 

The speed at tlhich triJ.ls and other embell1shments are played 
depends on the trill time. The trill time 1s set by the command 
~tr11l~ followed by a note duration. It is in1tiAlly, 32. Notes 
merked above as th1:rty=sccond notes in I3mbell:lahmants II d I, "u" ~ Pm" 6 

"nil, nO· 6 and "WU are f:l.ven the trill time durationj notes marked as 
a1xty-faurth note3 1n pll are g1ven half the trill time duration. 
The trill time will be stretched or compressed slight~ to make "mu3 
an~, and "0" come QUt With the right n1.llllber of notes (even or odd). 
For "k" and 1'1''', the note duration 18 evenly divided by 3 and 5, 
respective1yQ comma does not copy embellishments. 

An accidental on the prlnc~~al note of an embellishment can be 
lndicated by a " (", "_D, or uJ ln the note. Acc1dsntala on other 
notes can be spec1fied by the follOWing lettersc These do not affeot 
subsequent notes the way acc1dent&ls do. 

1 - reise upper tone 
3 ~ depress upper tone 
y ~ raise lower tone 
z - deprells lcx1er tone 
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A graee note (appoggiatura) steals its playing t i me from tho 

first non-grace note to folloW\J such a note should have sufficient 
duration to sound itself as wello A duration may be spec1f1ed in a 
grace note, either by a number or by a comma, 1f' a time is not 
apeo1f'1ed, a thirty-second note will be complledo The letter "gil 
anywhere in a note marks it a grace note. 

'l'he volUlOO of a part can be spec1fied by the word lIyol u follC'Ned 
by a number from 0 to 15. These volume commands may be glven as 
often as necessary, and apply only to the part in which they appear. 
While the compller allows for 16 d1fferent volume levels, tlw 
present muslc hardware has only 8 different levels: thus, "vol 0" 
and "vol 1M w1ll play at the same loudness. One of,' these lJlIl.y be 
preferred, however b for special effects with "creae" (q.v.). The 
follOWing words are also avanable for the most common Vol commands 4 
and are almo:;lt always used instead of nvol" 9 

ppp vol 0 
pp vol 2 
P vo14 
mp vol 6 
m1' vol 9 
r vol 11 
ff vol 13 
rrr vol 15 

The words "crese" or" dimu direct the compiler to gradually 
lnc:realll!! or decrease 'l:he volume from itll value \~here the n cresc" or 
-d1mn occurred to the next occurrenee of a yo1ume command. The 
number of volume steps frem the starting volume to the f1na1 volume 
is evenly divided within the 1ntervening time. 

An example of the action of creSCG 

mp cresc 5U f 

becomes 
vol 
11 
10 

~ 
l~-+-+-l--4-
o 1 t1m2 

Accented notes may be coded by '-neluding the letter a v" anywhere 
in the note. This causes the volume of the note to be raised two 
volume levela for a durat:l.cn depend1ng on the note duration as shown 
in the foUm'/ing table! 

duration of note 

note < 1/64 

1/64 , note " 1/8 
1/8 ~ note < 1/4 

1/41. note 

durat10n of accent 

note 

1/64 

note/8 

1/32 
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'riIO ViII in a nota will raiSG th6 volume four levels, etc.' Thb 
word "accent" follO\"1ed by a number from 0 to :1.5 cnu'Ies all 
Bucceed1ng notes (untU the next tlaccent") to be accented that 
number of volume level". "v" may still be used, and 1t8 effect will 
be addEXl to the standarci accent. 

The tempo of a piece of music is expressed to the compiler by the 
cOIllIIIlnd • tempo" fol1ol~ed by the number of quarter notes per m1nute. 
A • te~" COlllllt\nd appearing 1n any voice wUl be appl1EXl to all 
vo1ceBS hence onlY one part need contain tempo information. 

The WOrdll "accelA or "r1tard" direct the compllGr to gl"aQually 
3.ncresse or decrease the tempo from its value where the Itaccel n CIT 
Ur itardG occurred to the next oocurrence of a tempo cemmand. 

The COll!lli1!l.nd n copy" may be used to duplicate previous measures in 
the same part. "Copy" should be follOl~ed by the number of the 
measure to start copying from, and the number of the la8t measure to 
be copied. The second number may be omitted if only one measure is 
to be eop1edg in this case, the first number sh'DUld be 1mmed1ately 
followed by a carriage return. The second number may be higher than 
the current measure number. uCopy" need not be fol1011ed by a slash. 
The measures are copied. exactlYj' they are not modified by change in 
the mode of articUlation. accl3nt .. tr<J.nsposit1on6 cleft or measure 
length~ nor do they change any of thesG for nOllooCopied measures to 
follow. They \'lill be performed at a different tempo if that hail been 
changed, hOltleVel'o The copied measures tl111 'begin with the volume 
that was c\U'rent when lIcopylt was given, and if they contain volume 
change8~ subsequent measures will be affected. 

In addition to Ucopy~ "openu a~ "e10ae" are available for coding 
repeats. MeasUl'4<'s bet\'i'een lI openQ and ·c10se" will be repeated. 
"Openu and. "close" need not coincide with endfl of melaBures. but must 
be in corresponding places. After ·c10se" ~ the bar numbering must be 
advanced to sk1p over the repeated meaeures. 

A given line n;ay be silent for one or more measures. This ahoUld 
be expressed to the compiler by the cOllllll11nd ~rest" followed by the 
number of inactive measures n They will all be given the current 
measure length. There need not be a dash directly after the "rest" 
comn:a.ndo 

The c~ller is able to transpose music with the COIII!1ilnds aup" 
and -dOWn i a number fol10\Qs the transposit1on coomand to In:iieate 
the number or sem1tones that the compl1ed mus1c will be above or 
below the music as written in tM text. These commands rNly occur at 
any point in the text and talte effect 1nmteci1.ately. To reatore the 
compiled Qls1c to no transposltion~ Bay ~up 011 or adown 0" 0 The 
compUer starts each part at 0 transposition. 

Becaus~ the frequencies generated by the music player are exact~ 
perta which play notes in unison or an octave apart may exaot1y or 
nearly caneel each other, depending on the relat1ve phase of the two 
notes. TO counteraet th1s, there is a proviaion for detunlng parts. 
The con:me.nd "tuneR followed by a number from 0 to 1 direets the 
player to slightly alter the normal frequencies of all note8 in the 
part. Nor_1 tuning is 4Q a highar number raises the pitch, and a 
LOKer number lowers the pitch. If no tuping is spec1fied, 4 ia 
nssumed. Normally, parts are left at tuning 4 unless phase provea to 
be a prol)lem. 
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A vertical bar (1,1,1,1) begins a. comment, everyth1ns up to the next 
carr1Age return is 1.gnored. In addition, anything ;1.11 upper ()f.\ae is 
19nored. 

The compiler allows great f1ex1bil1ty in the arrangement of the 
input text.. but usually it proves ~"orthwhile to follow (J. fox-mat 
which 1a stricter than necessary. One such format. which bas proven 
satisfactorYj is described ba1ow. 

(a) After the title the clef, time.. key, tunil".g, and tempo are 
specified in any order. 

(0) 

Each line repreaents one measureS' the measure number 1s put at 
the beg1,.nning, and II space" 1s used to separate notesg the line 
1s ended with a slash. 

If a measure is too long to fit on one 11.110, 1t is continued 
on the next line, indented by a tab. OnlY the last line 01' 
measure ends With a slash. 

(d) The co~a "copyll and IIrest" get a line to the\1lSelve8~ with 
no slash at the end. 

A short eXAlllPle 1'0110\1&. 
• 

treble units 32 ltey 04-
1 6t2 714 8.1 
2 9s8 28. Ubll , 2t16 r4x.1 
3 6r4 SCt) 4 •• 61121 
atop 

3 

To run the compiler.. load a copy of IImcompll 1'rclm Dectape 0 and 
start it at. 0 or 102. The c;omp11er e;Jtpects the input text in 
Expensive TypewriteX'D s text bu1'1"er. It places the output on the 
drum3 where it shoUld be saved on a Deatapo usifl$: II. 8ta~ rUe 
systemo 
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When the compller deteots an error, it prints the page, line. and 
, me&sute numbel' at wJ:Uch the error was founci, the line in error, and 

a three-letter err~r code. FOllowing is a list of the error codoe. 

mts 

Intl 

nst 

cnt 

nel 

its 

The 

nps 

troo 

nop 

rtc 

rtl 

rts 

vor 

tur 

cbv 

o1e 

Ber 

tor 

atf 

ble 

bra 

bbl 

Measure too ehort. Total duration does not match duration 
specified in units command. 

Measure too long. Ditto. 

Text' ends without n stop" oOlllllland. 

Crase or acce1 still pending at end of part. 

,Repee.t still pending at end of part, :1.e. m1esing close. 

Illegal t1me 1n gra~ note. Following note must be in 
same measure. 

following pr1ht the offending syllable in red. 

No pseudo-inStruction. 'Tho compiler doeBnu~ recognize 
the syllable. 

Too many opens, i.e. close is missing. 

No open correspol1ding to tJ:Us close. 

Close in same lIJ3asure as open. 

Repeat too long, i.e. position of close doesnDt match 
POSition of open. 

Repe~t too ehort~ i.e. d1tto. 

VQlume out of range. MUst be O~ol~15. 

Tune out of range. l>lUst be ~tuneiJ. 

Crese before any volume C~nd3 or 
8ccel before tempo. 

CreSQ in cresc3 \'lithaut 1nterven1ng volume command. or 
ac<:cl in 8ccel. 

~ccent out of range. MUst be ~<:cent~5. 

Tempo cut of l'4lnge. MUst be 1~emp011~3. 

Acoel or r1tard too faBt. 

Bad bar label 1n copy. 

Bad l'anse in copy. 

Bad bar label. 



tllJO 

tmg 

tmr 

tDJe 

tillS 

tma 

tmt 

.. tfr 

, . itg 

air 

sit 

uat 

uno 

tic 

ru;a. 

art 

dtu 

" 

Too man:y- comme.s. Only one should be used. 

'1'00 many gi s. Ditto. 

'1'00 mallY r 8 IJ. Ditto. 

'1'00 many ambe1l1shmente. D:l.tto. 

'1'00 IlIIU\V articulations. D1tto. 

'1'00 many aCCidentals. 

'1'00 many fields. Pitch and. duration are cverspecif1ed. 

'1'00 rew fields. Pitch and duration must both be speo1fied. 

Illegal time in grace note. Following noto is ton short. 

Articulation} accidenta1 3 ~ccent, or embellishment in rest. 

Note too short for embellishment. This can be f~ed by 
ma)d.ng the trill time shorter. 

Pitch too high or too 101'1'. 

COJme uaed before any du.ratien has been given. 

Comma used If;l.th dot. 

Non-mungr1c argument to a command. 

Duration field 18 not 1, 2~ 4~ 8. 16J 32, or 64. 

Dot time under:L'lcw. Too many dots and XO s. 



MUsic Player 

There are two versions of the muslc player,- 01'1e for usc 1n 
timesharlng, ·and one for non-timesharing. Slnce the non=timeshe.r1ng 
version has oomplete control of tim1ng, the quality of music is 
somewhat higher, however, running it reQ.uires th/at no other users be 
on the computer. 

'l'o run the t1maah!lr1ng music plSYS1', load a copy of dtsmplayq 
from Dectape 0 and star.t it at O. To run the non-t1mesharing player, 
load "ntsmplayH from Dectape 0, start at O~ and follow the printed 
directIons. The p~ayer accepts the following commands, of wh1ch only 
as ~n;y charactero as are necessary to d1st1l"..gU1.sh the COIII!l!and from 
other commands need be typed. 

tape n Specif1es the tape un1t for load1ng tm.l8ic. The player 
loads mus1c from files which are the saved optput of the 
c0llil11er. 

untape Rewinds the tape. 

load filename 
Reads the music on f11e "filename". The music 1s stored 
in en internal buffer. 

append filename 
Appends the mus:l.c 1n fl1e fllen3me l1 to music prevlously 
loaded into the bv~rer. 

go Pleys the mus:l.c tihich has been l0a4ed. 

play filename 
Loads Ilfl1ename~ and plays it. 

wait. In tlmesharing, waits for a key to be struck on the typetlr:lter. 
then plays the musiC ~n the buffer. Out of t1me8haring~ waits 
i'or the continue stlitch to be depressed~ thEm plays. Used to 
start playing \'Ilthout tho clatter of typewriters. 

tempo n 
M~t1plies the overall spe~d of playing by n/1000 (decimal). 
Used for debl.l.gging music without hav1ng to rElccmplle. IIA1sic 
must be reloaded for the change in tempo to take effeot. 

tune n,mbO.' 
OVerrides the tuning numbers spec1f1ed to the complIer. 
Used for debugging DlUe10 without having to recOlllPlle. It 
takes effect immediately. 

back Rew1n!ls the tape~ 11' any. In t1mellharing, dismisses to !D. 
Out Qr t:1meshar:lng, restarts the t1meshar1ng system. 

directory fllename 
prints all lIubfUes of fUe n fllenamell 

0 If no name is given .. 
prints all files on the tape. 
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COIllIlIanda a loadu # 11 appandll I and U Play" may be \lsed to lead Only 
one section of a music fi1e~ or a part of one section. If, after all 
subfile names are given, a number is typed4 only that section number 
will be loaded (sections are numbal'ed atar'(;ing ~llth 1). If a aeeom 
number is given, only that measure number and Bucceed1ng measures of 
the section ~lill be loaded. This feature is useful for debugging 
specific sectiona of a piece of music. 

Both versions may be stopped 1n the middle of play1ng and 
reatarteci at 10cat10n 4. 

The controls on the amp11fier on top of bay 7 rrAY be adjUBted for 
volume am tone. In addition. the switches inSide bay 10 can be used 
to SWitch parts from one speaker to the other6 and to change the 
degree of f1ltering. 

WARNING - In timeBharing as well as out, the music player stores 
IIJI.UIlc on drum fields used by Expensive Typevll'Uer for text. 
Therefore, always file the text 01' the musiC on Dectape before 
runn1ng the player. 
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Protz 

There is a program to facilitate the task 01' preparing the input 
text for the music compiler from n musical score. It enables noteD 
to be inserted in EXpensive Typewriter's text buffer under control 
of buttons ancl knobs. 

Protz displays a staff ",1th a note on it. The leftmost knob moves 
the note up and down. The middle ttlO Itnobs control the position of 
the staff on the IICope face. 

There ia an overlay to the button console which 1ndicates which 
buttons correspond to the ful.1ct1ons described below. TWO buttons are 
used to calibrate the leftmoot knob, by forcing the current knob 
position to correspond to the tOP or bottom of the starr. Five 
buttons are UGe~ to generate IIpec1r1cat1on~ for half, quarter, 
eighth, SiXteenth, and th1rty=oecond notes. Another button specifies 
a dot. Three buttons are used for acc1dentals~ four for art1cu1a~ 
t1on, one for rests. Another button generates a slash, carriage 
retuX'n, and a measure numbeX'9 typed corrections to the measure 
number will be reflected in subsequent measure numbers. There 18 a 
button to stop the display. ' 

"Underneath" Frot.: is an Expsns1ve Typewriter, and all of ita 
ed:l.ting features may be used. Cormnan\1s may be typed in the l1ol'mal 
way, the typewriter may also be used to enter mu.s1c~ 

Frotz is still under development, so this description may be 
1naccUl'ate or incomplete by the t1me you read it. 

Frotz may be round on Dectape O. under "1'rotzl1
• 


