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AN _INTRODUCTION TO DARMS

DARMS (initially called the Ford-Columbia Music Repre-
sentatiog after the foundation and university that sponsored the
first stage of its development) is an artificial language for
the Trepresentation of musical scores to computers. It was
originally conceived by Stefan Bauer-Mengelberg in 1963 as a
component in a proposed new technology of automated music-print-
ing. A few years later, however, the name DARMS (in honor of a
helpful advocate of the project) gradually began tb replace the
longer and more unwieldy appellation; it is interpreted as an
acronym for Digital Alternate Representation of Musical Scores.

Because .~ its intendea application to music-printing,

DARMS hzs been designed to yield comprehensive and accurate
encodings of complete musical scores; furthermore, since it

will be scme time before the encoding process can be Tully auto-
mated with the help of optical scanners, considerable effort

has been experded to assure that the code is easily learned and
used.

A Properly encoded DARMS dataset will conitain 211 the
information contained in the musical score that has been supplied
by the composer through notation and comments; it will thus spe-

cify the relative position of all symbols in the score but

will not resolve ambiguities of interpretation that are the




f {; . ~ concern of the‘performer or music analyst; likewise, it will not .
represent purely eaitorial features such as page boundaries,
over which the composer has no control. On the other hamd,
provision Eaé been made %or encoder comments that will not
be interpreted as being part of the score.
The}e are many encoding order and abbreviation options
available to the DARMS encoder. A consequence of this is that
a given musical passage may be rendered in many different but
equivalent encodings. The options enable the encoding process
to be simplified or shortened without loss of information;
furthermore, the likelihood of encoding and keybocarding errors
is reduced. Therefore, the user is encouraged to master the
; @ abbreviations, options arnd "convenience codes" at the outset,
as there is no merit in creating raw datasets that are unneces-
sarily lawg=.
The encoder is, at the same time, warned againsf incomplete
encoding (except for highly specialized applications), for
DARMS (1like certain Trogramming languages) has an extensive
series of defaults; therefore, values for certain information
parametgrs (such as stem direction) will be supplied’by the
DARMS system software if countermanding value: ->¢ no* =zxplicitly
encoded, Suppression of codes for default categcries ¢z :d there-
fore result in the generation 6f incorrect information Dy the
User-DARFS-to-Canonical DARMS Translator discussed below. In
any evént, incomplete encodings are not desirable if a library

. % of DARMS-encoded scores is to be established and shared by a

community of users.
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DARMS System Software

A body of softwafe (programs) to facilitate the use of
DABMS in music researéh has béen hnder development for some time
ard, as this ﬁanual is beiné written, is largely finished but
insufficiently tested. (DARMS users are ercouraged to serd
datasets to‘the author to provide test data.) Because the
syntax of music notation (and therefore.its DARMS representation)
is so rich and variable, a comprehensive Syntax Checker is a
real necessity for locating grammatical errors in DARMS datasets,
However, since the completion of such a program has had to wait
for the stabilization of DARMS syntax itself, it has been de-
cided that the version of DARMS described in this manual, to be
known as DARMS 76, will be that supported by the software, (This
%;es not apply to errors in the manual that may in the course of

time be discovered, of course.) Future additions and modifi-
cations to DARMS are not precluded, but these will be incorpo-
rated into later versions of DARMS with their own designations
and corresponiing software.

A "user-DARMS" or "input-DARMS" dataset (the terms are
synonymous and refer to the raw data resulting from the encoding
process) that is Judged by the syntax-checker to be vwell-fcrned,
that is, free from syntax errors, can be processed by the User-
DARMS to Canonical-DARMS Translatof, a software component de-
'signed by Anthony B. Wolff and being implemented by him and
Bruce McLean. Popularly known as the “"Canonizer", this prégram

takes any of the many Possible correct encodings of a score amd

converts it into the unique canonical-~DARNS data-string for that
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score. The purpose of “canonization" is to transform the input
data into a form more suitable for machine processing: thus
the rigorous imposition of precedence rules upon the ordering
of the information. ‘ _
Several steps are involved in the canonization process.
First, comménts are removed (but their texts saved ard their
locatioﬁs recorded for future user reference), all abbreviations
are expanded and all default values supflied. Then, the infor-
mation for each Instrument in turn is redistributed to form a
"canonical" string in which the information is given as a series
of vertical slices, internally ordered from bottom to top,
moving from left to right. When this intra-Tnstrument canoniza-
tion is completed for every Instrument, the user may opt for
inter-Instrument of "score canonization", whereby the several
Instrument strings are combined to form vertical slices, in-
ternally ordered from the bottom to top of the score, proceeding
from left to right, (Obviously, the last stage applies only

to scores involving more than one Instrument. )

The comprehensiveness and syntactic complexity of DARMS
may overwhelm the novice at first, but, if its gremmar is
studied in stages, the spirit urderlying the system aml the
naturalness of the mnemonics are eésily grasped, To facilitate
this, a few encoding examéles are given below. The reader should
fully understarnd the DARMS code for each example before proceed-

ing to the next and be aware that there are other valid encodings

of the given passages. However, in all cases the DARMS encodings




{i._? can be translated back into the original music notation with no _
change‘or loss of information., Tt is recommended that the reader
actually make such reverse transcriptions to test his or her un-

derstanding of the principles involved in each example,

Example 1
Read the sections on Space Codes (Bl), Delimiters (C1),

Order of Encoding (D1), Duration Codes (D4), Tie Codes (D5),
Stem Codes (D6), and Barline Codes (E4). With the basic in-
formation in these sections as backgrourd, the reader can en-

code the following passage.

= J— )
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[1] 220U 22q0 22qu / 24Q.U 258D 26QD 24QU / 23EU 22QU 21EU 20KU J1WT / 1ow
[2] 20 22 2 / ua. 58 &Q W / 3E 2@ 1E OH /1w /19w
[3] ZH{Q {Q/lh 58 € 4 / 3% 20 1E OH /19\4.1/&14

2 2 9

There are given for this pessage three encodings, equivalent in
meaning, requiring 73, 51 aml 45 (or 46) characters, respec-
tively. (As explained in section C1, a Delimiter Rlan: ccnsists
of one or more consecutive blanks; therefore, each Delimiier
Blank is counted here as one character.) Version 1 is in‘un—
abbreviated DARMS; the others utilize various DARMS abbrevia-

tions. Version 2, for example, demonstrates the suppression

of Stem Codes where a given Stem Code is equivalent to the

default value; also, "2-Suppression" (B1.2) is'applied to the
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Space Codes 20-29, Version 3 employs not only these abbreviations
but also "Sigma Suppression” (B1.2) amd "Delta Suppression”
(D3.bf), applicable when either two succeéssive notes have the

same Space Code (sigma or o) or Duration Code (deita or § ).

Example 2

To-the categories of information required above we now
add Instrument Codes (A;only the first page of section A
need be read), Pseudo-Space Codes (B6), Short-Form Beam Codes
(D8), Clef Codes (B1), Key Signature Codes (E2), Meter Signa-
ture Codes (E3), and Literal Codes (B6). Because of the length
of the DARMS representations, the data-strings have been

segmented at points where a Delimiter Blank occurs.,

f sfﬁ‘ﬁancw; = > ¥ /WZW Mﬁ{;mw_mw.
LA ) i3 ] [ SRR DO
Y i e SO S B
& I .
Glo - - - - - - - - .

(Version 1)

Ik 1G !K2# OOs¢TENOR$ ReW / (7,e2G10-$ 4 7) / (B (9 & 7 8)) /

(Version 2)

I4 G IK2# OOB#TENOR$ ReW /!&,(7 4 7) / (8 (987 8)) /
G¢GLO~
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. T 5 S 5 7. 3.
7 ~ 5 — 3 e
- n-a Ih__ ex—cel------

(Version 1, continued)

9 9,6RI-$ 8,@4$ / (7,@IN $ 6) 7,emX-$ / (4D,eCEL-$ (8' 786))/

(Version 2, continued) .
9% 98/ (76)7/ (u (8786))/
—/2E,RI- —E,A / IN_ —Q,EX- / CEL-

K
< .
B 2 5
1 s (5]
-~ = - -8 De—---0

.(Version 1, completed)
(4D 31) 4,es15$ / &:,e¢DE-$ E,e08 /

(Version 2, completed)

(b0 31) 4 / 8 E,&,
—/Q, SIS / ¢DE- —Q,05 &% /




The reader's attention is drawn to certain features of the

encodings of this example:

-1. The encoding of Version 1 does not employ Linear
Decomposition Mode and therefore results frama single pass through
the score moving from left to right, 2ll the information in a
given vertical slice in the score being encoded before any in the

next slice to the right.

2. The encoding of Version 2 employs Linear Decompo-
sition Mode., Here the tenor part has been encoded in two layers,
viz., music, then text. The musical notation and correspording
DARMS code for each layer have been segmented (at points where
Delimiter Rlanks occur) because of the page width of the manual;
however, all of Layer One (music information) is assumed to
precede layer Two (text information) in the encoding stream.,

3. The choice of the'inieger L4 zs Instrument Code
Hdentifier for the tenor voice is completely arbitrary. Any
integer not already otherwise assigned might have been chosen
to stand for "Tenor".

Lk, The Pseudo-Space Code of 00 indicates the placerent
of information "above the stave". The Pseudo-Space Code 50
("below the stave") is not given in the code for the text since

50 is the default value for the position of a Literal.

5. Note the use of a special abbreviation for two

whole measures of rest: R2ZW . See page D4.7.




Example 3,

The opéning of the eléventh Bartok Bagatélle, Op. 6*,
provides opportunities to use abbreviation techniques even more
powerfu; fhan those above: Vertical Structure Definers ami
References (B3--B5) amd Stave Transposition Codes (F4). The
sections on Dynamics (E5) ard Equate Cédes (F6) should also

be read,

O
Allegretto molto rubajo
[ =58
% S T oy d

T e
<55::3_ ?T_ - 2 W =Y
b= S B

{ — ' ! —
- —~ - F7 ¥, - )
A“a*r‘"_ L} AW Y [ : s i e AT T & 1
:7_—‘_‘_—:,‘3’7—’1'_5 L 1 LI N S ] i
- rl J ! b ;71 1
. .

1G,77!F 00!M2 /L, 00+ 2@¢ ALLECRETTO NOLTC RUBATOS
te,=1=(1{1[1+3+3" |,00" |,19]" -18],18") / 19-+2-+3-H_ / =},=1¢,%,
'&,!+50,=2=3E" RE 5' R / 8-H_ / =$,=2%,1+0,&,

VP —/2,00RS 00+i@|! 'HUl=56% —/,00RS,&$

*
Used by permission of Boosey and Hawkes.
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The following observations may be made:’

1., Linear Decomposition_Méde is used, after the clefs
and meter signature are encoded, to permit the encoding to be
done in several passes or layers: upper stave (right hani),
lower stave (left hand), and literal material. To illustirate
more clearly the syntactic arrangement of code substrings pro-

duced by the Linear Decomposition of the score, what would nor-

mally be a continuous string has been segmented at points where

Delimiters occur.

2. Encoding the parallel chords of the upper stave
&s a single layer is made possible by the use of Chord Structure
Definers ard References. This aiso means that Short-form Beam
Codes may be employed, since all the notes of the chord are on
the same beam system and Chord Structures and_References of the
Base-Increment type can be treated as a single Space Code for
this purposé.

3. Since the music for messures 1 amd 2 is repcated
literally in measures 3 and L, respectively, the former segment
is defined as Equate-siring 1 (right hard) amd 2 (left hand),
which are then "called" by appropriate Equate Code Refercences
upon their recurrence. It would have been even more efficient
(although perhaps less useful for this illustration) to embrace
the right- and left-hand code (including Linear Decomposition
Mode Codes) for measures 1 amd 2 within an Equate String Definer.

Then a single Equate String Reference could stand for the music

in both hands for measures 3 ami 4,



1.

R ‘ 4, Duration Codes are required for the first note ami :
~ first fest of the lowér stave in measure 1, since Duration Codes

'for notes amd rests propagaté forward indeperdently, although

they be the same (e.g., E); however, by virtue of this and by

the rules for suppression of Duration Codes (Dh.B), the Duration

Codes can Be and are suppressed for the balance of the measure.

5+ The rest above the second and fourth barlines is
treated as a Literal; it could also be encoded as a Dictionary
Code of the form
34RS , 007]Rs|

or

AN?IRS]

éx,} (using a Space Code, Pseudo-Space Code or Attach Prefix, respec-—
tively, to indicate vertical position).

6. Three different types of Vertical Structures are em-
ployed: that using the comma to separate the codes for symbols
vertically aligned (the clefs in this example), a Space-Pattern
Chord Structure (defined amd referenced as Chord "iv), amd a
Root-Increment Chord Structure (near the ermd of the code for
the right-hand music).

7. By means of the Stave Traensposition operators,
the Space Codes for the left-hard music (secord stave) are
brought into the 01-49 range, thus making them eligible for
"2-suppression", which results in a considerably shorter DARMS

representation.,

{fé




Instrument Codes

Throughout this manual, the proper noun "Instrument"
refers td a DARMS Instrument, that is, an instrumental or
vocal part of any type that is to be distinguished from any
other for purposes of encoding and part-extraction. Thus,
Flute and Trumpet will be encoded as distinct Instruments
as will Violin I and Violin II, assuming, in both cases,
that the parts have their own staves in the score, Sometimes,
however, a question'may arise over whether two or more parts
ought to be encoded as separate Instruments; for example,
in an orchestraliscore,the music for Oboe I and Oboe II may
appear on one stave throughout, or two staves throughout, or
alternately on one and on two staves. The disposition of
the music must, in all cases, be clearly represented; to

this end, Instrument Codes are employed.

Instrument Codes are of two types:

1. Unqualified Instrument Codes are of the form

Ti
where 1 is an integer identifier greater than zero that
designates an instrumental or vocal part, for example,

Piano, Soprano I, etc.

The Unqualified Instrument Code will signify that all

parts of the given Instrument are being encoded.




2. Qualified Instrument Codes are of the form

I-:l_:i .2 l3 L] LN .I_{_
where i is an identifier as defined above, and
1,253«+. reference respectively the first, second

third, etc., of k parts of Ii,.

Thus; if the Oboes are assigned the Instrument Code
I5 then I5:1 signifies Oboe I, I5:3 signifies Oboe III, and
I5:1.3 signifies Oboes I and III.

By use of an Unqualified or Qualified Instrument Code
the encoder is able to specify precisely which parts of
which Instrument are "active", that is, are being encoded,
at any particular time.

Because scoring practices vary widely from composer to
composer and from score to score, and even within a score,
the following rules are offered to assist the encoder in
determining the proper Instrument Code for the passage to
be represented. (The length of the passage is determined
by the encoder as discussed below in "Encoding a Multi-
Instrument Score.") As will be seen, changes of Instrument
Code are required within the encoding of an Instrument if
parts are added, deleted, doubled, or changed in any other

way. It is also suggested that the Rules for Stem Code

_suppression (D6) be reviewed..

I. Music for one solo instrument: No Instrument Code is

required.
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ra S IT, All other scores. ‘(f4“ﬁ‘ Tush Sbmi.)

A, TIF there is’only one instrument of a given‘type in
the score (e.g., one Viola, as in a string quartet),

' THEN use an Ungualified Instrument Code for that In-

strument.
"B, IF there is more than one instrument of a given type in
the score, AND :

1, IF all instruments of the given type have their own

separate staves throughout (as do Violins T and II
in most string quartets), THEN each instrument of the

given type receives its own Ungualified Instrument

Codeo

2¢ IF the instruments of the given type do not have
their own separate staves throughout AND

a, IF the instruments always share the same stave, AND

{09 ,
{*KL,} ' 1. IF they play in unison (i.e., play the same
- (o= distingushable W‘”‘S)
note on the same stem) AND 3
sk IF all the instruments of the given type are

playing, THEN use an Ungualified Instrument

Code to cover all parts.

v Q. TF not all of the total number of parts of
the given type (say, only Oboes I and III)
are playing, THEN use an appropriate Qualified
- Instrument Code (here, I5:1.3, if I5 stands
for Oboe) to specify the active parts.

(/ii. IF they do not play in unison but share the
same stem AND '

IF all the instruments of the given type are

vV R
playing, THEN use an Unqualified Instrument

Code, indicating all parts are being encoded,
" and encode the chords using normal conventions

described in sections B3-B5. The topmost note
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) L of the chord will be interpreted as belonging
to the first part of the given type (e.gss
Oboe I), the next highest to the second part,

etc.

k{@ . IF not all parts of the given type (say, only
Oboes I ard III) are playing, THEN use a Quali-
fied Instrument Code (here, I5:1.3) to define
all the active parts anmd encode the chords

using normal conventions described in sections
B3-B5. The highest note of the chord will be
interpreted as belonging to the part specified
by the first qualifier (i.e., I5:1), the

next highest to that specified by the second
qualifier (i.e., I5:3), etc.

iii. IF they neither play in unison nor share the same

stem AND

IF there are always exactly two parts within
the given Instrument (eege, Oboes I and II are

'J
é%;;ﬁl the only Oboe parts)

i
7 \\

aaa
-
i

"N (1) AND IF the Stem Code will unambiguously

o

£
fk differentiate between the parts (U for

Oboe I amd D for Oboe II) AND IF it is
desired that both parts be encoded simul-
taneously THEN use an Unqualified Instrument
Code. ( ptuak 4 i vode ”L(gaz;’f})

o

¥K2) OTHERWISE encode each part separately using
appropriate Qualified Instrument Codes.
Stem Codes U will be assumed for part I and
D for part IT except where specifically en-
coded to the contrary. (See section D6.)

$. IF there are two or more parts within the given
£ Tnstrument (say, Oboes I, IT amd ITII), THEN use

//a& N
»

;
.
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Qualified Instrument Codes (e.g., I5:1,

I5:2, I5:1.3, ebc.) as required by the con-
text. Stem Codes here (unlike in «.(2) above)
are not always inferrable from the Instrument
Code. Therefoie, the normal rules for Stem

‘Code suppression (section D6) must be applied.

b, IF they are sometimes or alﬁays on separate staves,
' THEN follow the rules unler IT.8.2.a. above when

the parts are written on the same stave AND use a
Qualified Instrument Code (specifying the parts
being encoded) ani the appropriate Space Codes to
indicate the stave on which they appear. Thus, if
Oboes I and III are temporarily on ad jacent staves
of the same brace, then I5:1 will be associated
with the stave whose lowest line has the Space Code
21, whereas I5:3 will be associated with the second
stave, whose lowest line has the Space Code 71. The
combination of Qualified Instrument Code aml Space

Code permits the precise representation of arrange-

ment of parts of a given Instrument over any number

of staves,

Encoding a Multi~Instrument Score

The DARMS encoder has many éptions available when deter-
mining how a multi-Instrument score is to be represented in
DARMS. First, there is the option of encoding each Instrument
in full (i.e., from beginning to end) before proceeding to the
next. (The order in which the Instruments are encoded is im-
material, since certain score-layout information, includihg
vertical oxrdering of Instruments, will be provided to the DARMS
system software.) Encoding a string quartet in this fashion--

as would be nmatural if encoding from the individual parts--
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will result in four substrings, each headed by a different

1

encoder-assigned Instrument Code; thus, there will be only
four Instrument Codes in the entire DARMS representation of

the score.

Secordly, at the opposite extreme, there is the option of

encoding the score as a series of vertical time-slices, each

of which cuts across all the active Instruments. A canonical
DARMS dataset, designed to facilitate machine processing for
music-analytic amd musié-printing purposes, is ordered in this
way. However, this method is not generally recommended for
the human encoder, since an Instrument Code will be required
for every change of Instrument within each vertical slice,
thus significantly lengthening the code required to represent
the score and increasing the opportunity for error in the
data preparation process. The encoder is therefore advised
that, in most cases, this procedure will prove wasteful.

Thirdly, there is "segmented" encoding, a kind of compro-

‘mise between the two methods described above, in which the

part for a given Instrument is divided into several linear
sections. Theée are encoded in the order in which they are
performed except that information pertaining to other Instru-
ments (é%%%%% possibly segmented) is interpolated between the
encoding of the several sections. Thus, in segmented encoding,
there will be as many statements of the Instrument Code for a
given Instrument as there are segments. (One could regard the
full-Instrument encoding method, the first of the three options

described, as a special case of segmented encoding, the number

{



‘Lgegl and Global Scopes

In multi-Instrument scores, the information for a particular
instrument must, of course,be preceded by the appropriate Instrument
"Code., However, certain types of information are permitted before the
first Instrument Code and, for that matter, anywhere in a DARMS
dataset:

1) Groupette Definers (Fl); these are global amd refer to
all Instrurents,

2) Comments (F8),

3) Canonizer-parameters (undefined at present),

4) Score layout information for graphic programs (undefined
at present,

5) An Equate- String Definer (F6) such that if its prefix amd
suffix were to be removed, there would remain only the token
types corresponding to 1), 2) and 3) above.

In addition, the Instrument Code IO (zero) may be used to indi-
cate the global scope of other parameters (e.g.,'I0 (zero),!*,!G®
indicates that all Instruments are size-reduced amd have a G clef.

Sumrary of Normal Scope of Switches ard Definers:

Chord-Structure Definers (B4) and References (B5) « « « «

Key Signature COdeS (EZ) ®« © ©o & s ®» & e 0 e & ® e ® © @

Teter Signature Codes (EB) * & & & D & ® & o s 8 8 ® * @

]

" Groupette Definers (F1) v v v & o v o s o o o o « o « o =
Ossia Stave Codes (F2) + « o o o .'. s s s s s o s s s o
Size Codes (F3) v v o v ¢ o s o o s o o s o o o6 s o o o s

tave Transposition Codes (FA4) v o « « o o o o o o o o o
Doubling Mode Code (F5) « « o + v o o 6 « o s o s « s s &
Equate Definers and References‘(Fé) s e e e s E e

O 0N O EF W e
> W W w > >

>

Global or orchestral scope. Values hold across Instrument
. bourndaries. ’ .

B: Local or instrumental scope. Holds throughout the given
Instrument (even if the code for the Instrument is inter-
rupted by information for other Instruments) until changed.
May be made Global by the use of the I0 (zero) Instrument
Code." . O

LM <R

Boaw Ties ¥ B
A the el {gfﬁ
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e ) of segments for each Instrument being one.) A typical example

of segmentation is the system—by—system encodlng explained

below in "Instrument Suppress1on in a Score."

In summary, thé information for a given Instrument may
be completely contained in a single segment or it may be
given in several discréte ségments within a DARMS data-strings.
When appropriate, vertical time-slices thfough a score (or
part of it) may be encoded as an alternate method. This
range of choices, qoﬁpled with the power of Linear Decompo-
sition Mode (C4) Eiihiﬂ a segment;prbvides a very high degree
of flexibility at the encoding stageo Any possible correct
encoding of a score will, however, be transformable into the

same precedence-ordered canonical representatlon of that score.
4— See opposte prge.

Instrument Suppression in a Score

o,

.
o

a
‘.\WMN

Tt often occurs that the stave(s) of an Instrument that
is inactive for the length of a system (width of a page) will
be suppressed. When this occurs the amount suppressed must
be represented by a Skip Co&é (C3) to permit proper alignment
of Irstruments in the canonical form of the dataset being en-
coded. This must be done regardless of whether the Imstrument
is being encoded in a single segment or in several segments.,
I the stave suppression continues over two or more systems
within a segment, the total amount of continuous suppression
may be represented'byxé Sing1e Skip Code -4 , the value éf

d being equal to the total émount suppressed. .

1
‘
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Consider the following illustration.

T4
LA
J2
[ o 2oy
a. = 5 measures
T2 -1 ’
‘LJ —
I
i ]
b, = 8 measures
I _-i
J_J —
I2 .
c. = 7 measures
Th bt B
e 4 —
s
d. = 6 measures
12 . =

Let each line stand for a stave containing all the information,
in that system, for the designated Instrument and let each
letter--subscripted with the value of the Instrument Identi-
fiers 1, 2, 3, and 4—-stand for the DARMS representation of
the information on the corresponding staves in each system,
the staves of a given system being Joined by the vertical
lines at the left emds of the "staves."

Given these assumptions, the information for Il, coded

continuously from the begiﬁnigg to the end of the page, is

represented by

-e

sew éi ’bl ‘-‘1/? f_i_ ses

likewise, that for I2 is

see ?_1_2—1/8 9_2 9.2 sce
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that for I3 is
..._a_3 :23 —'1/7 ——1/6 oo
. 0R="1/13 (XX}

and that for I4 is

'V_v,.cno §J+ -—3/8 _% —1/6 (XX .

(For conventions concerning the Delimiters on either side
of the Skip Code, see section C3, "Positioning Symbols with
the Skip Code.")

However, if the encoding proceeds system-by-system,
that is, the infonnation for all the Instruments contained
within a given system is completely encoded Instrument by
Instrument before encoding of the next system is commenced,
it is not necessary to account explicitly for suppressed
Tnstruments. Instead, the Instrument code of the first

Tnstrument of the new system to be encoded will have the form

!I.Q ¢ a Y g,lsf{.m Qnnouncty
where n is an Ungualified or Qualified Imstrument Identifier
as defined above. Note that the Instruments within a system

may be encoded in any order and that !In does not impute to

-Igvany specific vertical position within the system. When a

code of the form !In is stated, it is assumed that all the

“snformation for all Instruments in earlier systems has been

encoded, .

Tn accordance with these principles, and given the same

abbreviations and definitions for the page of score represented

above, a system—by—syétem DARMS coding of that page could have
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~ ) ‘ .the form:

scs !Ii,éi 12 az IB)aB ILP)__L" 1l bi IB 3 uIZ C I“’__q’ 1l dl IZ d .0‘0

'é—*—~———%race L———~__>l4—-brace 2 J4-Dbrace 3. j&brace 4.~¢'

Segmented Encoding of Instruments (further remarks)

An Ungqualified Instrument Code, regardless of how many indi-
vidual parts may be subsumed under it amd regardless of whether
the same Instrument is elsewhere ercoded with Qualified Instru-
ment Codes, will of course cause the horizontal-position
pointer to advance for all parts of the Instrument. On the
other hand, a Qualified Instrument Code will cause the horizontal-
position pointer £o advance only for those parts of the Instru-

ment specified by that Qualified Instrument Code.

The reactivation of any Qualified or Unqualified Instrument
will cause the pointer to be reset at the position at which the
encoding for the previous segment of the part(s) had ceased (if
the segment of code had been terminated with a Delimiter Comma)
or the position correspording to the next vertical slice of that
part (if the segment of code had been terminated with a Delimiter
Blank)., In other words, it should be possible to extract, from
a well-formed input-DARMS dataset, segments of code corresponding
to each part of each Instrument which, after the Instrument Codes
ard Delimitefs following them are deleted, should give the com-
plete text of the given part from beginning to end. Therefore,

the encoder should take particular care that the last character

i el ‘ of one segment is precisely that which should precede the first
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-character in the next éegment of the same part.

Sometimes it will happeﬁ that a particular part of the
current Iﬁstrument is temporarily suppressed. In this case,
- the use of the Skip Code (03) will cause the horizontal-posi-
tion pointer to "skip" an amount correspording to the length -
of the suppression. (See above, "Instrument Suppression in
a Score.")

The principles concerning the segmentation of Instruments,

Delimiters and the Push Code are further illustrated in the

following example.

Example: b. .
1 ) i J
Q. c. d
e 2 | < b. -

15 5q,00el.,2$ 6 I5:1 7D,00@¢S0LO$ 8D / SH 30Q 9 s
L;—-—Cn-———}J{——-—-——-do'______)'
15:2 =/  TH 5 7 ..

In this example, within

a. all parts play, therefore Unqualified Instrument Code
is used. Code terminates with Delimiter blank, signi-
fying that the next segment of all parts of I5 begin
in the next veitical slice.

b. only the part for I5:1 is encoded. The position pointer

for I5:1 is correspondingly advanced, but the "current
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position”" of 15:2 remains static at the nexf vertical
slice afte?  the secormd note of the example.

c. when the encoding of I5:2 is resumed, the Instrument
Code I5=2ﬂcéuses the horizontal-position pointer to
be reset to the "current position" of I5:2 as defined
above. Since I5:2 is suppressed for the last two

quarter-notes of that measure, an appropriate Skip

used to skip over the region containing no encodable
information:for I5:2.

d. the encoding of musical information in I5:2 is resumed.

Note that literals (E6) giving scoring particulars do not
affect the Instrument Code currently in effect. It is the
encoder's responsibility to state a new Instrument Code when
necessary to conform with such instructions given in the score.
Nonetheless, these literals must be encoded as such for a com-
plete represemtation of the score.

If the segments of code I5:1 or I5:2 are to be Joined, *w

the concatenated segments of code for each would be:

(15:1) 5Q,00el.2$ 6 7D,00@¢SOLO$ 8D / 9H 30Q 9 oes \
(15:2) 5Q,,O(x@1-2$ 6 -—1/ ' 7H 5 7 XX
(Note that stem information is incomplete when the Instrument

segments are removed from their original contexts in this manner.

However this deficiency could be easily remedied by the segment- §

catenation program itself.) ‘ —
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ﬁi\ﬁj Change of Instrument by a Player

| If a player is responsible for more than one instrumenﬁ
(ecgey, Flute and Piccélo, séveral percussion instruments, etca)p
the point in the score at which the player is instructed to
change instruments is designated by a special Instrument Code
of the form
Ip-Ig

where p is the Imstrument Identifier for the old instrument and

g that for the new. See example in section B7, "Attach

Codes for other DARMS Music Symbols."

Note that this special code is required in addition td the
encoding, as a Literal (B7), of any verbal imstructions in

the score.
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Encoding a Score in Multi-TInstrument Vertical Slices

The following rules must be followed if a score is to be
encoded as a series d complete vertical slices that cut across

Instrument boundaries:

1. The information for each Instrument within a
vertical slice must be followed by a. Delimiter Comma.» This
also holds for the lasti-encoded Instrument within a slices;

2. When the vertical slice is completely encoded,

S

5 72 1 the position pointer is advanced, ard a Delimiter Blank impli-
_:g‘ : citly inserted in the code for each‘Instrument string,
by means of the code I0 (zero) followed by a Delimiter
Blank.,

- Thus if a string quartet score were encoded in com-
plete vertical slices, its DARMS representation woula be

of the general form

Ii,Il"IZ’l.l’IB,..I,'I&’IOQ’IO Ii’l'l’Iz’l..’IB’ etc.
where the dots stand for musical information and the
Delimiter Blank after I0 causes the position-pointer for

all Instruments to be advanced to the next vertical

slice.

3. .If there is information within a vertical slice
displaced so as to require a Double Comma Delimiter pre-~
ceding itg code (see corditions in section C1), then the
vertical slice is encoded in more than one ﬁertical "pass",

the intra-pass Delimiter being the Comnma (iniicating exact
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vertical alignment) and the inter-pass Delimiter being

the Double Comma (to irmdicate that, although the information
to foilow occurs simu1£aneously with that of the previous
pass, it is displaced slightly to the right). It is con~
ceivable that there may.be more than two passes required

to fully encode a vertical slice; in any event, the number
of Double'Comma Delimiters will be less than the number

of vertical passes within a single vertical slice.

\.Fg. A.10, 1line 2: Comma, not blank, should follow every Instru-
ment Code (total of 10 changes ).

LPg. A.11, second line of code under example, and
LPg. A.12, Tifth line from bottom (code for I5:2):

replace the incorrect * H 7H'
with v/ 7H!
or "W, :

Both are correct.

L}%ﬁ/h.lz, line 8: delete the parenthesized phrase.

LF%. F2.2, third line from bottom: change both occurrences of
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- Space Codes1

Space Codes specify the precise vertical placement of :
a Musical Symbol with respect to a particular stave. The

Space Codes for the topmost stave of an Instrumen't2 are:

b9 —

31__3_2_
29’30
28
Y
on 2k
. 222
2120

1913

177¢

152

ol—

Positions on subsequent (lower) staves within the same
system of the same Instrument are referenced by adding, for
each additional stéve, 50 to the Space Codes of the corre-~
sponding positions of the first stave. Thus, in a typical
organ score, the Space Codes for the lines of the second
("left hami") stave are (from bottom to top) 71, 73, 75,

77, and 79, and those for the pedal stave'areb(from bottom

1The metalinguistic symbol for Space Code is o (Tower case
sigma).
he term "Instrument" is used throughout to designate music
for a given Imstrument Code (A).
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to top) 121, 123, 125, 127, and 129. Note that staves are

added below, not above; the special case of "ossia" staves

is treated in sectidﬁ‘FZ;v

Abbreviations

1., Default Space Codes. Many categories of symbols

have been assigned default values for & , some of which are

given below. See the pertinent sections of the manual for

details,
Symbol Category Default Value of ¢
Rests (D4) depends on denomimation;
see section DU
Clefs (E1) G clef 23
F clef 27
C clef 25
Meter Signatures 25, (and, in the case of
(83) multi-stave Instruments,

75, 125, ..e as required)

2o "2-Suppression." Space Codes 20-29 may always be

abbreviated by dropping the tens digit. ©Space Codes 00 to
09 must therefore always be supflied with leading zero to

avoid ambiguity. A Space Code of 9 will always be inter-

preted as 29, not 09.

3. 'Sigma Suppression.” If two successive single notes

or two successive chords, regardless of what else may inter-
vene between them, have the same Space Code $onr-Rsoude~

Sparce—Goded, the second Space Code

may be suppressed as long as there does not intervene 1) a

change of Instrument (A) or 2) an Equate Code Definer pre-

fix (F6). For any given note, Sigma Suppression and Delta



Suppression (D4) are mutually exclusive conditions.
Change of accidental -on two successive notes or chords
with identical Space Codes does not preclude the use of

Sigma Suppféssion.

Example:

: ;ﬁ:iﬂ!:h][ﬂ#ﬂt::
Q% M
4, 1If, in encoding a multi-staved Instrument, the en-
coder wishes to encode a sizeable segment of a stave other
than the topmost one, the Stave Transposition Control
(F4) may be employed. This permits the encoding of any
stave as if it were the topmost stave, thus permitting the

use of "2-suppression." The saving in characters may

therefore be considerable,

Bl .3
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Double-Space Code

For symbols that have a variable vertical extent and
é.re perperdicular to the stave, and ’chus. require that
both lower amd upper terminal points be encoded in oxder
to achieve an accurate DARMS representation, the Double-
Space Code is to be used instead of a Space Code (BL).
The Double-Space Code has the form
s,ls,
where 5y is the lower boundary amd
/ o, is the upper boundary of the symbol in question.
| This code ma})r be used both to define the vertical
extent of certain symbols, for example arpeggio indications
(facilities for which are given in sections D11 and EB)’ Pl
és—a;s-ea-ucégd»to indicate the height (size) of certain symbol
types, for example Literals V(B6ﬁ), Meter Signatures (83) |
and the like. It may also be used in encoding obliquely '“/s/s . . >

\
positioned symbols that are "stretched" (C3). Ce(j i %\

i1
M|

l

7715tM3:4

The following symbol types may employ the Double-Space

Code:



- Meter Signatures (E3)

‘Barlines (E4) *

-Dynamics (£5)

« Literals (E6)

- Some Dictionary Symbols

Rests (DY)

(E8)

EY S

B2,2
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Vertical Structures

There are three ways to encode information which is
vertically aligned in the score.. Generally,ksuch aligmment
indicates that the events referenced take place simultaneously.

1. Full encoding, using the comma as Delimiter.

This format, which is valid for all simultaneities,
employs a Delimiter’Comﬁa (1) between items of information
that, in the original score, are vertically aligned.
Although it is not necessary to encode the Notes (which
proper noun, in DARMS, encompasses both single notes amnd
chord structures) or other symbols in any particular order,
the "canonical" ordering is from bottom to top. For the
order of encoding within Notes see section D1.

N.B. Unless otherwise indicated by the use of Stem
Identifier digits (D6) all stems in the same time-slice

are assumed to be distinct.

Examples:

-
:

ugp, 60 6Q,,4 Lgp1 801, ,2ul ,6ul

Note: the Double-Comma Delimiter is explained in section Cl.
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) . 2, Chord-Structure I: Space-Pattern Format,

This method, more efficient than full encodlng

(above), facilitates the encoding of chords.$

Conditions for Use:

a. All potes in the chord must be attached to -
| the same stem. | |
bo The notes of the chord are encoded as a
series of cells, one for each note, which are bounded
potlelt ad h e
by a vertlcal bar onAshe right. -jG?k\ﬁ'“‘ AR “ §2'§l“
co The mlnlmum amount of 1nformatlon in each
cell isbthe Space Code and, if relevant, Accidental
ACode. In addition, all information not pertaining
to the entire chord is represented within the cells

to which the information applies in the order estab-

lished for single notes. Thus, & single cell could
theoretically contain the following ordered codes:
Space Code (always required)
Accidental Code (required if accidental present)
Notehead Code
Duration Code (if different from chord as a whole)
Tie Code {? ¢, Ttom, Ftw»}ﬁb4¥
Articulation Code
Appropriate Dictionary. Codes
(internal ordering
Fingering Code determined by proximity to
ﬁ : notehead )
Orrament Code A

Slur Code

u\N

d. The ordering of information common to the

chord as a whole is based on the treatment of the en%ire



S
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cell complexlas if it were the Space Code’in the encoding

of a singlekﬁoteu Thus, short-form beam openings
kprecede thg:cél};complex whi}e¥99de§'for g11 gygérbm:hJ>r'ﬂ"'
atiributes follow the cell complex in the mormal order

of encoding as specified in section D1,

e. A Tie Code outside tﬁé céll complex implies
that every hote'of the éhord has a fie; it does not

-~ imply that the other ends of these ties are necessarily
in the same time-slice.,

f« If there is a conflict between information
within a cell and that outside the cell complex (eegey
a Duration Code appears in one cell that conflicts-
with a Duration Code following the last note cell as

,(Téf“j _ in the example below), then the information within the

note cell takes precedence for that note only.

g+ ©Space Codes for notes encoded in Space—

Pattern Format may under no circumstances be suppressed.

However, a Chord-Structure Reference (B5) may replace
the entire cell complex =ince the Space Codes and

Accidentals (but no other attributes) can be computed

from ite.

Examples of Space-Pattern Format:

|2137151Q " [1}3lenl _(m. Duntdbirn ‘R po
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g" . 3. Chomd-Structure IT: Base-Incrememt Format.
N Base—Increment Format may be employed ONLY if all
1nformat10n except Space Codes arnd Accidentals is common
to all notes of the chord; When this is the case, Base-
Increment Format is normally the most efficient method of
chord representatlon. ‘ |

This method dlffers from the others described above in
that, except for the bottom note, the intervallic rather
than the Space Code structure of the chord is: encoded.

Such an encodlng takes the form

S "(+11°(1+12°(2 e s o _i_.n°(n

where & is the Space Code of the lowest note ("base") of

the chord;

('fWJ ii'°'in represent the amount by which the Space Code
- of any note exceeds that of the next lower

note, the notes being encoded from bottom to
top. Note that the value of any i will be
1 less than the‘numerical category of har-
ﬁonic interval, e.g., if the musical inter-
val being encoded is a fifth, then the corre=
spording 1 = 4 ; and

Keesk, are Accidental Codes as required.

The resulting strlng is assigned the position of a Space Code

in the encoding stream, v1z., 1mmed1ately in front of the

Notehead Code .

Conditions for Use:

a. Among the notes of the chord, only Space
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§~ﬂiv,§ R Codes and Accider&al Codes may vary.

b If ties”are associated with the chord, there

mﬁsf 5éA§ne on ggggx note of the chord, since that is
what is in{plied by the use of a Tie Code in Base~Tncre-
ment Format. If some notes of the chord have ties and
others do not, then Base~Increment Format may not be
employed.

ce From a, above it follows that all notes of

the Chord Structure are attached to the same stem.

Examples of Base-Increment Format:

==

1+2#+2Q : kI3glslgrl 1+2+37  1+24312
OR
[2135151Q11  1+2+37  qi2

The second of these examples illuétrates the appropriate
use of both Space-Pattern and Base-Increment Formats.

de. If the choxd form is répeated in the encoding
stream without any single notes, other chords, Equate.
Code Befiner—prefix (F6) or Instrument Code (A) inter-
vening, the Base-Increment representation itself may
be suppréssed in the code for the repetition. Thus,
: o as welley XZSarr&ss.’N G S .
there is "sigma suppression" for.chexds. This is exem—

plified in the second DARMS representation of fhe second

5wjf exanple given in c. above. Also, ‘3f006~0“+&'“ chovds

will have Sl’jw velhr rmVAJ.LM forwavdd.



Chord Structure Definers

Frequently found chord-forms may be defined and refe-
renced in abbreviated form. This applies to both types of
Chord Structures (Space-Pattern anl Base-Increment) dis-
cussed in the section on Vertical Structures (B3).

- A Chord Structure Definer is of the form
; o o !lii

where i, an integep,is the Chord Structure Hentifier. (xf
i has been used as a Chord Structure Identifier previously,
its former meaning is superseded by the new.) The Definer
is placed immediétely in front of the encoding of the Space
Code information for the chord, with no blank or other
Delimiter intervening.

N.B. Chord Structure Definers stand only for the Base-
Tncrement inmtervallic relationéhip of either chord type,
wether encoded explicitly (Base-Increment representation)
or implicitly (Space-Pattern representation). A Definer
does not imply any accidentals; these must be supplied

1. in the Chord Structure representation following
the Definer (for that occurrence only) accord-

_ing to the principles set forth in the discus-

and

2. in subsequent Chord Structure References in

Bh4

sion of Vertical Structures (B3, types 2 and 3);
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the manner discussed in section’B5.

Examples of Chord Structure Definers are given in section

B5.
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Chord Structure Reference

Every appearance of defined Chord Structures may be
encoded by a Chord Structure Reference of the form
ey o]
where 1  is the Chord Structure Identifier,
a'o is the Space Code of the lowest note of the chord, and
P is the number of times that the chord is stated in

immediate succession.

The K’s and the & s preceding the first vertical bar
stand for accidentals anl Space Codes, respectively, and are

discussed further below. When oy or 1 are suppressed, the

' o
value(s) last employed in & Chord Structure Definer or

Reference are assumed, If p is 1 (i.e., if the Reference
stands for a single chord) the Reference may be of the form
[_i_,o‘ol. However, the commas must be encoded unless the
omissions start at the right end, Hence, for a single
immed iate repetition of a Chord Structure at the same Space
Code level, the code

may be employed.
Chord Structure References, like the code for the Choxd»

Structures themselves, are assigned the position in the
encoding stream normally used for the Space Code and

Accidental Code. Attributes of the chord other than the
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. Base-TIncrement relationship (e.g., beams, duration, articu- o

lation, etc.) are not inferrable from Chord Structure Refe-

rences and must be explicitly encoded each time,

- Whenever the ‘chord being répresented involves acci-
dentals (&), the Accidental Godes ami their Space Godes
(©) prefix the main part of the Reference, as shown above.
Note that the Accidental Code precedes the corresponding
Stace Code (as in Codes for non-orthodox key signatures, E2),
the reverse of the procedure for the normal encoding of |
accidentals, Note also that, when P)i, certain é:btribu'be
classes encoded with the Chord Structure Reference are
assuned to be physically associated with only the first ov (i~ the eate of
chord represented by the Chord Structure Reference amd “ S(l:;t Lm‘“ dqs:js‘
therefore absent from the notation for the other chords
represented by the same Chord Structure Reference. These are:
Beam openings and(closings assoctd. Dw(j A _‘Iﬁf Llwvd)
Accidentals
Slurs " a
Fingerings (s ~ch.
All other attributesare assumed to be common to all the

chords represented by the Chord Structure Reference when

e> 1.

Examples:

¢lslimexar ,,3D)  (],,5])
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~f;fﬁémﬁﬁ§er notes of a short doubl z easyfani%~
- perhaps slightly more efficient 5
(BB-LI' L] . . v
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(lajtezes )] -tl,,20)

In the case of

> 2, 5 A oo

o (a%keaH 13- EELE)
way alyo lag weed !
z#-t—z-:?g,ﬁg‘t,\ -‘—d,\ r?"ﬁ)

oR

-\"'
AR,

(:(: 1*-4—2'[’5:}4—2_-,‘ :#A :6"24‘,‘ 14’:1‘2#42»-)

f

ﬂ“‘; ()(C\hk

nat- Nzcesswy |

tals nust be indicated om |
ed passage, it is Just as

~

to use Base-Increment format |
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Pseudo-~Space Codes

Whereas certain categories bf musical symbols (notes, cléfs,
etc.) require that, for their meaning to be clear, their
vertical position with respect to a stave be Precisely
represented, other categories (tempo idications, dynamics,
rehearsal nmumbers, texts, etc.) do not. However, it is
nonetheless often necesséry to indiéate the approximate
1écation of symbols of the latter type, anl to satisfy
this need a set of DARMS symbols called Pseudo-Space Codes
is available.

A Pseudo—Spaée Code is of the form

o'tn

where o' is a multiple of 50 as determined by the following

tables
o! Interpretation
00 ‘ "Above the topmost stave"

"Below the stave" (for a one-
stave Instrument)

50 OR

"Approximately midway be-
‘tween the first two staves"
for an Instrument having two
or more staves

"Below the bottom stave" (for
a two-stave Instrument)

100 OR
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"Approximately midway be-
tween the second and third
staves" (for an Instrument
having three or more staves)

e'tC .

and where n is an integer 0, 1, 2, + o o specifying distinct
horizontal layers of information within the general loci
"above," below," or "midway between" staves. If n= 0,
then the signed inmteger portion of the Pseudo-Space Code
may be suppressed; a code of this form will refer to the
layer closest to the stave (whether above or below) or,’in
the case of a layer between staves, the approximate mid-
point between the staves in question. Additional layers,

as required, may be specified by the signed integer, +n inii;
cating the gfh layer above the Othilayer and ~n indicating
the gfh layer below. This facility is particularly useful
for the encoding of strophic texts. See section E6,

The above description is summarized below:

00+2 00+2
00+1 00+1
00 00
50 5041
50-1 50
50~-2 : 50-1
100
1.00-1

100-2
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Note that because the multiples of 50 are employed in

Pseudo-Space Codes they are thereby automatically removed
' L '4 | from the set of theoféticany available Space Codes for hotes._
Pseudo-Space Code values are assumed by default for
the following symbol types unless another Space Code or

Pseudo-Space Code is explicitly given:

Symbol Type Default Value of o'
Dynamics (E5) 50
 Literals (E6) ' 50
Some Dictionai'y Symbols- see "s Default" column of

(£8) Dictionary Table.

Allegro

ﬂf

o 00! @¢ALLEGRO$
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Attach Prefix

The ‘Attach Prefix is used to indicate the graphic proxi-

mity--but not contigousness--of one symbol (here called the

"attached symbol") to another (the "reference symbol"). It

has the general form

Ac

where ¢ is a compass direction of up to three letters
(eegey N or SSW); c may be suppressed if it is equal to
the default value for the attached symbol (as found in the
Dictionary Table in section E8). Although the value of c may
indicate that a symbol is placed to the left (W) or right (E)
of the reference symbol, it does not affect the horizontal-
position innter in any waye. |

The Attach Prefix does not provide the specificity of
the Space Code and is therefore used only in those cases
where such precision is neither necessary nor desired., Thus,
while it conveys a clear imdication of graphic (and, 1likely,
musical) association, it makes possible the representation of
the approximate placement of symbols whose meaning is‘not

dependent on precise vertical or horizontal position.

Attach Codes

The concatenation of an Attach Prefix and the code for

one or more attached symbols results in an Attach Code, of
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‘which there are three types: Simple, Multiple and Nested.

A separate Attach Code is required for each value of ¢
. that may pertain to symbols attached to a given reference

SymbO]. .

A Simple Attach Code has the general form
Acs
where s is one DARMS Music Symbol or attachable Note
attribute which is urderstood to lie in direction ¢
from the point of reference. (Attacﬁable Note attributes

ard points of reference are discussed below but, in

general, the point of reference is the DARMS Music Symbol

or Note attribute immediately preceding the Attach

COd.el)

B, Multiple-Attach Codes

A Multiple-Attach Code has the genmeral form
Aclsy «ee gl
where 84 oo 5 1is the concatenation of n codes (optionally
separated by commas) representing the n attached symbols,
ordered in proximity to the point of reference, that lie

in direction ¢ from the point of reference.

Example:

F

(" : W éHANW | et L $71]
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C. Nésted Attach Codes

A series of Simple or Multiple—Attach Codes, differ-
iﬁg perhaps in ¢, is always qnderstood to be associated
with the reference symbol encoded immediately to the
left of the first Attach Code in the series. The
Nested Attach Code, however, permits the representation
of a symbol as being attached to another attached symbol.

The Nested Attach Code has the general form
tAcs$
ﬁhere A an Tt are as above, |
| s is the symbol being attached, and
! and $ establish and cancel, respectively, one

degree of Attach Code nesting.

& /]i )
| <v?4 Tt is possiﬁle to carry the nesting to any degree by
deferring the $§ .+ Thus, to take a highly unlikely
but nonetheless useful example, a DARMS substring of
the form
§6A01 1.A02s2&A93§3$%c $% 5—5§6
where 5, through S¢ are DARMS Note attributes or Music
Symbols and

54 through §5 are attached, signifies that

54 is attached to =P (zero-degree nesting) ’
s, is attached to 5 (first degree nesting)
54 is attathed to s, (second degree nesting) ,
5), is attached to 54 (by virtue of the first $,
, which re-establishes first

degree nesting) ’

S is attached to s, (by virtue of the second $,
' which cancels the one remaining

degree of Attach Code nesting).
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(4:1)' | e Tt is to be pointed out that any s in the formulation
above may be taken as in a Multiple—Attach Code, that is,
in lieu of 5; there may be a string of the form

I

Iy o 2

Likewise, Nested Attach Codes are permitted within
the vertical bars of Multiple-Attach Codes. Generally,
this feature is to be employed when the compass direction
of the Nested Attach Codels) is different from that

immediately in front of the left vertical bar.

Attach Codes for Notes

Under normal circumstances Note attributes need not be
attached; rather, they are simply stated according to the-
"fﬁ§/’ . Order of Encoding (D1). In cases where the attributes are
| positioned in two or more directions or where there exists
sdme other cordition that cannot be adequately represented
by the normal encoding order, the following categories of

Note atiributes can be attached to other attributes of the Egﬁ’

same Note to yield an accurate representation: g!iiv“}\€§}p;i
PPy ey w’}\ ‘
Articulations (D9) (ﬁ M i )

Dictiomary symbols associated with Notes (E8)

Fingerings (D10) , 01 »;
Orrements (D11) - ’ ‘Qij{{{u ¢/04AdﬂﬂJbJL

Slurs (D12) .
It is also permitted to encode a Literal (E6) as being attached

"to a Note attribute.

-The attribute to which a symbol is attached must be

explicitly encoded to avoid ambiguity, even though it could
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7,/ otherwise be suppressed. A list of attributes ard the point
from which the value of ¢ is to be determined follows.,

. [Space Code: nothing may be attached to the Space Code.

Accidental: +the accidental or, if there are multiple
accidentals for a single note, the accidental with
which the attached symbol is most 1ik‘vyely associated.

Examples:

B T

—bbs o
. ——
soANpASE L sEANe(t)$N

(Note that the two characters s‘tand"'ing‘for a double~
sharp are treated as a syntactic unit. )

Duration or, in case of a special notehead, Notehead:

the notehead. (This is the most likely reference

point for many attachable symbols.) . .
Tie: tae :nt.gw&o&%ﬁ.wm NW,W&W\‘AU"LM-'
Tfem: the emd of the stem farthest from the Notehead. ~

Examples:

TN
®

S

i —

»

. 2 &
OM,'-NO{Q F&wo(o :L;Qw L:}:},po{ wt o{ He $(ag'r\6gpé?~{‘{:i;\’ ’ R@w\' Ha how .

Beam (Long form only): the end of the stem where it

/%} ‘ : terminates in the beam (of its own system) farthest

from the notehead. See also the special use within
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the Skip Code illustrated in "Attach Codes Using

the Skip Code" below. ’

Articulation. the artlculation marko

Example:

_ Smey
&

,  6avame(gN.¢B. )$°D
Slurs the po:.nt a:b which the slur begins or erds,
whichever is the case.
Ornament: the ornamen’cai sign.
Fingering: +the fingering digit, fingering parenthesis,
or fingering slur (beginning or end, whichever is the
case) last encoded.

Dictionary Symbol: the Dictionary symbol. If the symbol

is of variable horizontal or vertical extent, the

reference point is that symbol in its minimal ex-

tent in either direction. He M{»@,l\ucq.

Pquruﬁ Bass' '{’(«Q gjm‘ao( 'Fav'\'('\u{' 'G"OM

If one or more attachable symbols lie in one direction

from the reference point amd others lie in another, then, as
stated earlier, a s.epa.ra,te Attach Code is required for each
value of ¢ (gssuming that the symbols are not in default po-
sition and must bc.a;v at’cached). Thus, ka-b given attribute, en-
coded in normal pqéifion within 'l;,he, code for a Note, may

serve as the reference symbol for a string of Attach Codes.
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(To encode several symoods attached in the same direction,
see paragraph B on Multiple—Attaoh Codes above; to encode
symbols attached to other attached symbols, see paragraph C

on Nested Attach Codes above.)

Attach Codes for other DARMS Music Symbols

With regard to DARMS Music Symbols other than Notes,

the Attach Prefix may be employed as a substitute for the

- Space Code in the follow1ng categorles of symbols:

: Clefs (Ei)
’ o&iﬁ Dictionary Symbols (E8)
6§%?AL~ Dynamics (E5)
‘ Literals (E6)

Meter Signatures (BE3) o

S

One or more Attach Codes (Simple, Multiple- or Nested)
may be suffixed to a given reference symbol. Note, however,
that while many of the attachable oategories are syntactically
complete DARMS forms when they employ Space Codes or Pseudo-
Space Godes (which may, in turn, be defaulted), they lose this
imependence by virtue of the Attach Prefix, which mandates
that the Attaoh Code be directly apperded (with no Delimiter

intervening) to the code for the reference symbol.

Examples:

~A

.

il

P
‘-\)
.-0

‘ "{@}&’Ji k) )
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o 'Q(seconda volta p)’"_
——f~ -

1]
] ¥

: 6H,2GARGSECONDA VOLTA vp];s; 7 8
The AMtach Code asf? Tw(apcndol,uk“ro ke

The sole exception to this rule occurs when the reference

" symbol is the printed stave itself. Since there is no DARMS
code for the stave, an Attach Code standing by itself (i.e.,
preceded by a Delimiter) will repi-esent a symbol attached to
a stave. Thus, the Attach Prefix AE fo‘llowing a Delimiter will
imply a position to the right of the end of the printed stave
£ and AN ard AS will be equivalent to the Pseudo-Space Oodes (B6)
corresponding ta "above the topmost stave of the Instrument"

(viz., 00) and "below the bottom stave of the Instrument" (vizi,t

a multiple of 50). ~ "(If an irdeperdent Attach |
Code is encoded within Ossia Mode (F2), it will be assumed to belong,
to the cssia stave referenced Dby the explicit or implicit Space |
Code most recently encountered in the encoding stream.) oo

EX&M‘s (e: Cym.
[

RW AN@¢CYM.$A 112-a:16A 6

Note that the change of Instrument from I12 to I16 (the
latter here signifying "cymbal") requires a change of Instru-
ment Code as explained in section A, "Change of Instrument by a

Player !
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Attach Codes Using the Ski;{a Code

If a symbol must be encoded as being associated with a
symbol of horizontal extent (1nclud1ng the Note attributes ,
Tie, Beam, Slur, Fingerlng ard Ormanent) at a p01nt subsequent
to its beginning, the Skip Code '

~d
as defined in section C3 is suffixed to the Attach Prefix.
This represents that the attached symbol is positioned at a
specific horizontal position w1th1n the slur, beam or other
symbol of horlzontal extent. The positlon pointer, however, is
unaffected, being, in effect, "anchored” at the attack point

of the note..

,é Example:

. | | %u,,sﬁ
4@1ANC§0?1AN-$ 6B2) '0& M (’U\;j/ﬁ{/

Uy o2 ”ﬁ “’JM
V‘{‘/IC/V . fﬁ'/ M
f’“ M/‘i o

(e

“alﬂdu?




" Delimiters

Delimiters are used to separate tokerns in a DARMS string.

In addition to this syntactic function, they also are used to

. control the forward motion ofthe imaginary horizontal-position

pointer that marks the "current position" in a score being

encoded,

There are three Delimiters:

1. Comma. The Delimiter Comma does not cause any change in

the horizontal-position pointer. It is therefore used between

codes for symbolsAthat are vertically aligned or after other codes--
such as Instrument Codes, Stave Transposition Codes or Groupette
Definers--that do not represent musical symbols, per se. In

short, a DARKS code of any type should be termirated with a

J

Delimiter Comma except when the pointer is to be advanced.

2. Blank. The Delimiter Blank causes the horizontal-position

pointer to advance to the position of the next-encoded musical
symbol to the right. Note that the "next encoded musical symbol
to the right" will not neceésarily occur in the next vertical
slice to the right, since it is possible to skip over information
by means of Linear Decomposition Mode amd the Skip Code. Nor-

mally, however, the distance advanced will amount to that re-
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- Delimiters

Delimiters are used to separate DARMS tokens from each
other in the encoding stream and to indicate the vertical
aligmnment or non-aligrnment of information contained in any
two successive DARMS Music Symbols in the same Instrument
(Qualified or Ungualified).

There are three Delimiters:

1. Blank. A Delimiter Blang;following a DARMS repre-
sentation of a symbol signifies that the information
represented by the next DARMS~coded symbol in that Instru-
ment is, in the score, to the right of the former; the
horizontal-position pointer ié therefore advanced to the
vertical plane of the latter symbol. If a Delimiter Blank
follows a DARMS code that does not represent a symbol in the
score--for example, a Groupette'Definer or.Size Code-~-
then the pointer is unaffected by the Blank. If there is
a series of such codes, each separated by Blanks, none of
the Blanks will have any effect on the position pointer.
Thus, in

450 5Q3:W & 6Q
only %he.Biank afteryéQ causes the horizontal-position

pointer to advance to the right.

2, The Delimiter Comma serves as a syntactic separator

}n DARMS strings (as does the Delimiter Blank), but the Comma
IA,Delimi’cer Blank consists of one or more blanks in succession.
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presented ﬁy‘the smallest duration given within the vertical slice
encoded immediately before the Delimiter Blank,

A Delimiter Blank may be represented by a stringjof one or
more blanks following a complete‘DARMS code., Two or more |
blanks in succession are considered equivalent téha single blank,

The Delimiter Blank must not, of course, be confused with blank

characters within a Literal.

3. Double Comma. Information betgeen a Double Comma and the
next Delimiter is defined to occur at the same temporal po-
sition as that represented by the DARMS-coded music symbol
immediately preceding the Double Comﬁa; howe;er, the music sym-
. bol represented by the code following the Double Comma is under-
stood to be offset slightly to the right for purely graphic
Treasons.

Exceptions: The Double Comma is not required (since dis-
plécement is always assumed) when two notes 1) have the same
stem (explicit or, in the case of whole notes, implicit) AND
2) have Space Codes differing by 1 (i.e., the notes are a secord
apart).

All these cornditions are illustrated in the exémples which

Tollow.

NOTE: There are special uses of Delimiters, based on the prin-
ciples given in this chapter, involving Instrument Codes (A:
"Encoding a Score in Multi-Instrument Vertical Slices"), Linear
Decomposition Mode (C4), and the Skip Code (C3.3ff). See the

places cited for details.



i
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does not cause the posifion pointer‘to advance. The codes
for a group of symbols, vertically aligned in the score and
encoded in immediate succession within-a DARMS string will
therefore be separated by Delimiter Commas. Delimiter
Commas may also follow DARMS codes that do not represent
actual symbols in a scorej; in these contexts (as is also
the case with Delimiter Blanks) the Commas serve as syntactic
separators with no positional significance.

JNOTE: The reader is advised to refer to sections A,
€3 and C4 for special information regarding Delimiters fol-
lowing Instrument Codes, Skip Codes and Linear Decomposition

Mode Codes, respectively.

3, Double Comma. Information between a Double Comma

amd the next Delimiter is defined to occur at the same
temporal position as that represented by the DARMS-coded
music symbol immediately preceding the Double Comma; however,
the music symbol represented by the code following the Double
Comma is'understood to be offset slightly to the right for
purely graphic reasons. However, when two notes are i) on
the same Stem‘ (explicit or implicit) and 2) have Space Codes
differing by 1 (i.e., span the musical interval of a secord ),
the graphics of music dictate that one of the notes be
displaced laterally. Such displacement is always under-
stood to exist under the stated conditions and is therefore

not to be represented by the Double Comma.

Cl.2
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Examples:

&'W, ,4 6Q’ ’Ll’ 1+2—|—6Q, ,RE
5qp1,901,,6U 5qp1,9ul,,6U02
Nor NOT
. 5qp1, ,6U, 901 51, ,6U1,902
S S— —
— g — p—— -

L+1qQu (no Double Comma) SH24+2+1W
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Symbols of Horizontal Extent: Identifiers

A music or graphic symbol that begins in one time-slice
in a score and ends in another is said to have horigontal extent.
Both the beginning and end points are normally enco@ed and, in
some cases (e.g., slurs #at change directioh), intermediate
poinfs as well, Furthermore, some symbols, such as horizontal
lines, may be represented by a single code employiné.the Stretch
Operator (C3).

In order to allow for variability in horizontal extent and
to distinguish the beginning of a symbol from its end, integer
identifier pairs are used in conjunction with codes that desig-
nate the symbol in question: an odd-numbered identifier
(equal to or greater than 1),incorporaied into the code for a
particular symbol, designates that code as marking the beginning
of the symbol; the next higher even integer is then used to mark
the temination of the symbol.

When the temmination of a symbol of horizontal extent is
encoded the identifier pair immediztely becomes @available for

reuse within that Instrument. Thus 2 siring of the form

6RL1 ... 4HL2T1 ... 2QL2
is valid. However, were the two slur codes L2 arnd Ll reversed
in the code for the middle note, the encoding would not have

been valid. For convenience in error-—checking and -correction,
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it is nonetheless recomﬁended that identifier pairs not be
immediately reuséd for-a given symbol type. However, the same
identifier pair may be "active" simultaneously in the same In-
strument for séveral differeﬁt DARMS symbol categories or Note
attributes, without causing ambiguity. Note, however, that the
Dictionary is treated as a single category, despite the multi-
plicity of symbols therein.

Although most identifier pairs are "local” to a DARMS
syntactic category within a given Instrument, a given pair may
cross Instrument boundaries when the associated symbol does.
(See the example in section C3, "Codes Incorporating Both the
Push Operator and Instrument Codes.") This means, of course,
thaf%he same identifier pair cannot be already active in the

other Instrument for that symbol type.

Symbols having more than two end points

If a slur, glissando or other similar symbol has two or
more openings but a single closing, it is possible to render
this information accurately in DARMS,

1. If the symbol begins in different parts of the same
Instrument (i.en, different Qualified Instrument Codes are in-
volved) but end at the same point, graphically speaking,

then within the same Qualified or Uhqualified Instrument
a. the codes for the two openings points of the
symbol are given the same odd-numbered integer identifier
and that for the closing point the next-higher even

integer
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L}

or" b, the codes for the. opening pbints may be given
different odd-numbéred identifiers and those for the closing
poiﬁf will invdélve the corresponding even-numbered identifiers.
_ Just as the terminations are graphically congruent, so will
all termination codes be concatenated together as one |

compound code,

2. In all other cases, the method outlined in b. immedi-

ately above must be employed .

Examples
——
Flotel ——F
e ::::::;zf
FluteT =~ ——
Flules] #Ej_\
'_é;__:_u_

(a) T20:1, ... QL1 / 120:2, ... €QL3 ... 120:1,2, 591214

(b) same except where noted 6QL1 ... I20:1.2,5QL2

(Note: If there are only two flutes in the score, then 120
may be substituted for I20:1.2 .)

®
. ¢ If a slur, glissando, or other similar symbol has one opening

but two or more termination points, the opening point of the
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symbol is encoded with an odd-numbered identifier\‘as normal aml
all the end points are encoded with the same nex£~higher even
integer identifier. The conditions under which this may occur,
viz., multiple encodings or redistribution of parts of an In-
strument over a>1arger number of staves, will be detected by

the DARMS system software.

Example:s

‘1. H2.
S o ———
[ e I ¥

6t /,?)et.$5 sar2 ... :/1/,2)6,,2(@2.$7 4qL2 ... 7?(8

If the penultimate example above were revised so that the
slur began in Flutes I and II on a single stave and terminated
on two staves (Flute I and Flute II, respectively), the DARMS

representation would be as follows:

) 120:1.2,5QL1 ... I20:1, ... 6QL2 ... I20:2,6QL2 ...
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Codes Employing the Push Operator

The character —t in DARMS is called the Push Operator.
Tt is employed in various contexts to indicate that a
music symbol of some sort is positioned to the right of the
current aligmment of the position pointer,.is "stretched
out" over a horizontal distance corresponding to a specific
duration, or begins in one DARMS Instrument and ends in

another. It eaﬁﬂalgbiie used to signify that a single

player replaces one musical instrument with another.

{The Skip Code)
The Skip Code is used to advance the horizontal-position

pointer an absolute distance or durational equivalent

even when this involves "skipping over" certain other symbols.
(These will have already been, or will be, legitimately en-
coded elsewhere in the dats string.) The Skip Code is
especially useful for the placement of Dynamics (B5) ard
Literals‘(B6) and is often essential for encoding in Linear
Decomposition Mode. It is also employed to represent tem-

porary suppression of an Instrument when encoding Instrument

by Instrument (A). LS )
The form of the Skip Code is U _
<f?:;m7IWJo~3:>"<’T‘“

T

—d

where 4 is

ep_kcc/n’?)/
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C3.2

A. Any valid Duration Code (see section D4) or con-
catenate of Duration Codess Except where occurrences
of Duration Codes W aml Z are concatenated, in which
case the interpretation defined in section D4 is
understood to govern, concatenation will mean that

the value of 4 is the sum of the durations denoted.

Examples:
H Eus WW (= breve) HQE3S

N.B.: The Skip Code, not being a Note, is not subjecf:l
to the rules of Delta Suppression (D4).

OR
Bse A code of the form
/n
where n is an integer, specifying the g?h barline
to the right. If n= 1 , then it may be suppressed.
Examples:
/2 /20 /
OR '
C. A concatenation of B, ard A, above, in that orxder.
Examples:
/5E - /5R3 /K.
OR

D. A code of the form )
(/‘I

n$
s

where n may be any integer or decimal representing the

number of units, each unit being equal to the width of the
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-{ u.wiﬁ "{L{ﬁ'} Q@‘D%uﬁﬂmﬂ St o,

quarter note. This facility is necessary for encoding certain
20’”‘ century scores where nothing occurs although space is -
intentionally left blank on the stave.

Eka.mples: ' : —z(..ay, Nve pr0 %Xm%

a,w—(/(
o .L’, : W (,ow:/t&w
5$ | 5$ 32.48 - o '/; ,

(~$)a W"j (e -plelioms
Positioning Symbols with the Skip Code 7 &¢9r wibllabdin Lo pvayy

The principal use of the Skip Code is the placement of

music symbols to the right of the "current position."
Since the movement of the horizontal-position pointer is also
affected by the Delimiters that are found on either side of

the Skip Code it is important to understand their function.

| Ty "If a Skip Code is followed by a Comma (the normal case), & '} ‘l/ez
' the music symbol whose code immediately follows the. Comma lawglr frut

will be assumed to be vertically aligned with the position
(or correspording symbol) located at distance d to the right

.of the point from which the skip was made.

Examples:

Lento )

===
==

00@¢LENTO$ =/, 7, S 1&,60 4 &;Q,VF

If a Skip Code is followed by a Blank, the music symbol whose

code immediately follows the Blank will be assumed to be the

very next symbol to the right of the position (or correspond~



- ing symbol) located at distance d to the right of the point

- symbol being encoded by the use of the Skip Code and the

C3.4

from which the skip was made. It is unierstood that no other
symbol encoded previously (i.ee, in another layexr of Linear

Decomposition Mode for vhat Instrument) lies between the

vertical -slice that would have been represented had a Comma
followed 4 . B

Examples:

Lento

~___1L__]t_______
S

00@¢LENTO$ —~/ 2, 14,6 4 3 &m~Q VF

For the discussion concerning Delimiters that precede
the Skip Code, it will be useful to think of the Skip
Code, its right-hand Delimiter (Just described) ami the code
for the music symbol that follows that Delimiter to be a
single unit, here called a "Skip-Symbol pair."

If a Skip Code is preceded by a Blank (the normative situ-
ation), the Skip Code is said to be "unanchored," and the
horizontal-position pointer will be understood to be perma-
nently advanced (at least within that layer of Linear Decompo-

sition Mode) by the Skip Code.
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. Example:

g
saith the Lord of Hosts

NO

@e o oSAITH ~E,THE —E,¢LORD —Q.,0F =E,¢HOSTS ...$

7777777777 (This example represents the encoding of the text only and
assumes that Note information is encoded in another pass

through the—data in Linear Decomposition Mode. )

Pqua{%o, _

If a Skip Code is preceded by a Comma, the Skip Code

and the position pointer are said to be "anchored," meaning
that the position pointer is advanced only temporarily by

e the Skip Code (by an amount controlled by d and the De-

limiter following the Skip Code, as explained above),
inmediately is terminated by a Delimiter. There may be any
number of such Skip-Symbol pairs in series, each preceded
by a Comma amd each causing a temporary advance .and immediate
return of the position poin‘bexl. Thus, the. distance specified
in each Skip Code of such a series will be reckoned from
the same anchored position.

When the Delimiter terminating a Skip-Symbol pair is
a Blénk, then the pointer, after its return, is released
from its anchored mode and then'is advanced an amount
a.ppropriate( for the DARMS music symbol immediately to the
left of the (first) Skip—Symbol paire. In other words, the

position pointer is advanced as if the Skip-Symbol palr(s)

had not been there at all,



I

‘ = ./ .
=r f
L4 C .
6H,—:Q,‘,VF(1 ,"Q,E.;;V(Z 7H,FFE 6H,-1Q,VF 7H
3|qlw: CHPQVKI, =QV<L  x THVFE .

*The Blank, when encoded, causes the pointer to advance from

~ %he symbol represented by 6H to that represented by 7H. Tt
\{ : -

_is as if  ;1Q,VF<i MQE.. 4V<2  in the first example or

y=1Q,VF in the secornd example had not been there at all.

(EEcetch coacg) L, 0vCT, OK'J

tretch Codes represent symbols (normally Literals)
that are "stretched an" evenly over a distance specifiable
in terms of duration, Space Codes or both.

There are two classes of Stretch Codes, the class
‘being chosen on the basis of the direction in which the
symbol unfolds,

For symbols that are "stretched" horizontally or

obliquely, there is employed a code of the general form

/z ,, [‘lg]@zi
10’“ 6. 1- \_/;

where © signifies that the symbol is horizontally positioned /
along the axis specified by o (which may be defaulted

if it is the default value for the Space Code of the

Csyubo1); s {Seedo - Tpee GClo ~ & ’Lf}“’*j ﬁ ”’jﬁf
T LB

LET. & -
F/ 0 83
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O”1|0'2 signifies that the symbol is obliquely positioned ,’
with the Space Code of its left terminus being oy

and the Space Code of its right terminus being 0‘2,
=> is the Stretch Operator,

[=1

is the code for the distance stretched (as defined

above under "The Skip Code");

1&,19QANE? 1 33ASW?_2 & {19] Bﬁf@GLISS .$

For symbols that are "stretched" vertically, there is

employed a code of the general form

oyl oozs

where Oilaé represents the vertical extent of the symbol,

0‘1 being its starting point and e, being its ‘{f""j o M’u&v&‘
terminal point, (Note that unlike most uses of ::L xfuu’:»t G

Jow thao !
the Double-Space Code, it is possible here for ™ the



0
4ﬁk\ i < °

o
(/00

C3.8

oy to represent a higher position than oé.)

=¥y is the Stretch Operator (which may be defaulted 4
o | hich may be ceran et
without introducing ambiguity); -

is an optional Size Code applying to's only;

S

and is the code (minus its Space Code) for the symbol

0]

being stretched.
Stretched symbols should not be confused with symbols

of horizontal extent, the definition and encoding of which
are given in section C2., Likewise, they should not be con-
fused with Size-reduced or -enlarged symbols, which are

treated in section F3.

Codes Incorporating Both the Push Operator and Instrument Codes

The Push Operator is associated with Instrument Codes
in two contexts:

1., The encoding of a change of musical instrument
by a player (both instruments--each having its own DARMS
Instrument Code--sharing the saﬁe stave or'system). This

is discussed in section A, "Change of Instrument by a Player."

—> 2. The encoding of a symbol that begins in one Instru-

ment and ends in another. This is accomplished by two or
more codes for every such symbol, each code having the
general form
simpIn.n$.
where s is the code.for a symbol of horizontal or vertical
extent (e.g., a line, slur, etc.);‘

i is an identifier, being odd for the left—mostv(and,
Yg;ﬂk
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isff ) } o . if necessary or desirable, intermediate pointé.of
the symbol) and being the next higher even integer
for the termimation of the symbol;
P may have three diffefent formulations and correspord-
ing interpretations:
> (s) "proceeds to" (In.m)
< (s) "proceeds from" (In.m)
i (s) "proceeds in vertical alignment with"
(the next or last encoded point of s
as found in Inom) ;
In.m 1is any Unqualified or Qualified Instrument gode (the
form of the former being reduced to In, of course); ard
;$ .terminatés the sub-string begun with the =
’ Since si may be a Note attribute, such as a slur, ?d G} .
codes of the above form may appear within the code for a
RNote.

If s has horizontal extent (i.e., is not perpendicular to
the stave), the left-most point of the symbol mggﬁ be considered
the begimnning and therefore receives the odd-numbered
identifier and the »character. It therefore follows that the
right-most péint must be considered the end and therefore
receives the even numbered identifier and the < character.

For symbols of vertical extent that cross Imstrument
bourdaries the choice of vertical.bar is marmdated, and odd
ahd next-higher even integers again serve to designate beginning

and end, respectively; however, it is immaterial how these

are assigned. Good encoding style suggests, however, that

the first point encoded should receive the odd-numbered
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) identifier.

Examples

ILJ' seo0 7? :7_1l:[5$

—E— 15... 37:8-ms

Just as it is not necessary, given a single Instrument, ;
to encode Intermediate Slur Codes (D12) for every note within ;
a slur unless special circumstances require it, it is not ;
necessary, when a symbol crosses sévexal Instruments in the ;

course of its extent, to encode its position within each

Instrument between its outer limits, unless circumstances

require it.

Examples:

y / = . /
\‘ 4 )
1.2 Y 7
Y 7/ ;
\\ /
‘31]
12 L4 .
. ///’
.1 ees 52 3DI2$ oeo
IZ a0e 4?_3"’(11 01 ‘1)]1 |1$}o'oo
]1.1 . see 1?_LP_'<IZ$ (X X1

.2 No Code Required




vas
\\ |
\\\(ji,
Iz ses 6Q!L5‘;"1>13$ eos -
I3 eos 2Q(L5XT2$-0T4$=) wo

yi v LQLEI3S L., - /\/Ui/\f\vt “ A

Note that the order (not content!) of the three DARMS sub-
strings under each example may be permuted as long as the
appropriate Instrument Code is active when the substring

— appears in the encoding stream. '

£
i
<
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Linear Decomposition Mode

By using the facilities described below, it is possible
to encode an Instrument in a score in several successive
passes. This can result in syntactically simpler coding

and a lower percentage of error.

The manner in which an Instrument (or section thereof)

may be stratified for encoding in Linear Decomposition Mode

- is determined by the encoder. Certain obvious possibilities

grow out of the very nature of musical textures and the physical -
layout of manuscripts or printed scores:

1. Piano Music: left and right hand (or bass amd
treble staves) may be encoded separately.

2. Vocal Music: the voice line and text may be encoded
separately. Corresponiing lines of strophic texts are encoded
as a series of layers with differing Pseudo~Space Codes
(ef. section B6).

3., Dynamics and matural-language information (tempo ami
other instructions to the performer) may‘be embodied in one or
more distinct layers of information. It is recommended that
at least one layer of music, that is, Note information, be
encoded first, |

L, A four-part chorale.on two staves (S A and T B)

could be encoded in four passes (or, for that matter, in two



Tn any

‘event, Barlines must be encoded in secondery layers of all instances |
of Linear Decomposition Mode in 2ll Instruments before any use of an

‘1 In’ Instrument Code; this mekes it possible for the canonizer v
program to acccunt for suppressed Instruments in 2 TARME-~encoded
score. In sum, therefore, it is always good (and often necessarx)
1rzctice to encode all barlines in secordzry layers.

=

Pt
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o or three or conceivably more than four passes).

Linear Decomposifion Mode offers the possibility of en-
coding most beam structures, slurs and other information
having horizbntal extent in the short form, which might not
bé possible otherwise.

The metrical layout of a stratified passage is implicitly
defined in the first (Note) pass by means of Barline ard
Duration Codes. - However, on subsequent passes the re-encoding
‘of barlines is permitted (ard, in fact, recommended) for the
sake of convenience and accuracy. The encoder may also use

Skip Codes of the form —/ (C3) for this purpose.
Restrictions

1. Notes on -the same stem may not be assigned to different

layers; however, by using any method described in sec-
tion B3, any number of simultaneously sourding Notes of
an Instrument may be encoded as belonging to a single
layer;

2. Ties (D5), Beams (D9) and Slurs (D12) may not have their
openings encoded in one layer and their closings in
another.

3. No symbol of horizontal extent (e.g., a glissanlo, etc.)
may have its beginning encoded in one layer and its ter-
mination in another., Such symbols are described in

sections G2 ard E8.'




, { / Control Symbols ' "
~ The following symbols (which must be preceded and followed

by a Delimiter) establish the beginning and ermd of Linear De-

composition Mode and the layers within it.

L& Signals the beginning of every layer except
' the last and indicates that the information
immediately following does not complete the

repr serf,ation of the passage. M““L also appeav ‘?J‘.:H\“:&.
+he Tas (oqer + ke a new 'Par*\'a‘—v'n'ﬁvw'(‘wn ‘_:T -

& Signals the enmd of each layer (except the on,
last) and the beginning of the next; thus
the position pointer is reset at the position
in the score correspornding to the beginning
of the previous layer., If not followed by
the "partial information" code described
() immediately above, it is unlerstood that
: the information that follows completes the
DARMS representation of the passage in

question.

&$ Signals the end of the last layer of Linear
Decomposition Mode. The position pointer is
automatically set immediately to the right of
the right-most position of the stratified
passage. Not required unless last stratum
does not exterd the full length of the 10;%51<::>

est previously encoded layer.

From the above, it follows that:

1., No layer starts earlier (i.e., in the score, to the
left of) the previous layers;

2. A subsequent layer may run beyomd the current or a

© previous layers



—

N

-

o Thus a passage of score being encoded
“might be logically divided up (ard encoded) as follows:

‘:Pass Time—
1 Y&, &, )
2 & o &,
3 &, — &,
b R - S 7
5 (&3]

A1l five passes might Just as easily have been terminated at the same
time-slice in the score; the example merely irdicates that it is not
necessary for this cordition to occur. (See (2) above).

Delimiters and Linesr Decomposition Mode Codes
The rules for Delimiters following Linear Decomposition Control
Codes are as followus:

. 1) A1l invocation points of Linear Dé%mposition Mode (represented
by "!&" without "&," immediately precedingy must be followed by

a) a Delimiter Comma, and

b) a code having a Duration attribute (explicit or implicit).

Thus‘?Q !&i>8ﬁ' amd  7Q &,!&,%E 84’ are illegal.
2) All other occurrences of '!&' amd ‘&' may be followed by

a Delimiter Blank or Comma depending on the location of the symbols
represented. ’

— g
»————IP—.—_ :
. 1&,40 6 &fVP
. —
In*!'&,4Q 6 & VP’ , the blank following the '& imdicates _’
that the first graphic symbol to follow is between the point at o L

which Linear Decomposition mode begins (here the‘hQ} ard the next |
left-most symbol in any previously encoded layer. A less flexible
but more precise encoding would use the Anchored Skip qdi? (c3):
‘1,09 6 &, E,VP' . Vere the 2 alignedgwith the 4Q, the DARMS | _
Code would have been ‘!&,4Q 6 &QP' ° o B :

e



lag . i\_/ : lv"*
: in l )

composition Mode has been completely encoded, even if the

last layer (i.e., that teminated with &$) does not extend to

the right-most position of the passage. What necessarily
follows &$ is information for a passage, immediately to the
right of the stratified passage, for which nothing has been

encoded. ,

Seec d'r*,.l.os\'h fv‘-a,e .

Use of the Push Operator

Since not all layers have the same density of information,
the Skip Code (C3) is used to “skip over" measures and beats
not relevant to the layer being encoded. (It would be wrong to
encode such empty spaces as Rests.) Note that within Linear
Decomposition Mode the Skip Code is'normally preceded by a
Delimiter Blank amd followed by a Delimiter Comma.

In addition to indicéting the position of symbols, the
Skip Code can be used to "complete" a layer whose final symbol
occurs somewhere to the left of the end of a previously encoded

layer. This is done by "skipping" the distance equivalent to

the difference in length between the two layers (see example

below). The precise representation of this "empty" space facili-
tates the detection of Duration Code armd Barline Code errors,
for it is then possible to calculate and compare the lengths

of all layers (which will normally, but not necessarily, be

equal).
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Example:

Position pointer reset here at
termination of Linear Decompo-
sition Mode signified by &$.

J The Delimiter Blank following

' &$ advances the pointer to the
next symbol, in this case the
guarter note on the fourth line,

f.op

'&,80 7 / 6W //EVF -HoVP =/2,8% 79
OR: VP &$. 7Q

,"IH\AU\O‘\ ek t(Cle M‘%\ m”%ah\()lg’l «“:\l’"
ot poshilidy o e bty pets”)
Mowdle witta H#a Jp/g:wt}m of L1 3\% bt - €5,
O ' 2 | |

) % —t¢ .
A gg'.
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Order of Encoding for Notes

There foilows an ordered list of attributes of Note
events. For syntactically valid encoding, these attributes
must be encoded in the sequence given, except when one
attribute is "attached" to another (B7). In the case of

| a note with two stems, the attributes pertaining to one and

then, with no Delimiter intervening, the attributes per-

taining to the other, are encoded.

Open Beam, short form only
1, Space Code ( o)

1. Single (Bl), or

a. Chord Structure I or II (B3)
2+ Vertical Structure with or without Chord Struc-

‘ ture Definer (B4)

be Chord Structure Reference (B5)

(N.B. Chord Structures may alter

the normal order of encoding be-

cause they incorporate some of

the categories of information

below. See section B3.)

% Accidental (X)

& Notehead

r—-) g Dura'ﬁcion (§)

@ Tie

s~ 7 Stem

¢ Tremolo
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9 Beam Code (any Long Form Code)

{6 Articulation

ltAppropriate Dictionary Codes
' ordered according to relative

1! Ornament . ' proximity to the notehead,
closest one first

VSlur

\LFingering

(S Figured Bass

Y8Close Bedam (short form only)

N.B. For double-stemmed notes, the recycling must
begin with Duration Code or Stem Code as indicated by the

arrows. See section Dk,
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, o ﬁ*%%g §&q«J@(C;,MAA4A.6§\ waduz acidy - e,
Oy S éu_q-'y; vl o LA sl et ol B 4

[PY .8 (/{11. |

Accidental Codes1

Accidentals are represented as follows:

Symbol Code (o
Sharp (#) #
Double Sharp (X) ##
Flat (b) -
Double Flat (Ep) -
MWmml(h) , *

Examples:

‘ j
s

6%Q 8-E 64#Q OHEH 58

b X Q

Except in certain special cases--such as ornaments (D11)
or a liteial involving an accidentél, for example, "Bb
Clarinet" (B6)--an accidental is associated with some
graphically subsequent note. The position of an Accidental

Notelead ¢, Lo (S V).
Code is between the associated Space Code ¢ and Buraiion

1Metalinguistic symbol for accidentals is ® (lower case alpha).




Lo e ‘ If an accidental is enclosed in parentheses or square

brackets, it is encoded as (%) or<o<>, respectively.

Examplesé

—ra— Thla—

4(-)q 4

Editorial accidentals, if placed above the note,
are treated as Ornaments (Di1).
If in normal position but size reduced or parenthesized,

editorial accidentals are encoded as Accidentals, not

Ornaments.,

Example:

fors

: . , ,'.
6170801 o Ctmnispn poinad e alle®
PLU Ty i N 5{@ *}’fwvg 'f\g'; {t Lanat
§;¢

(Note the use of a Size Reduction Code (F3) ¢
applies, in this case, to the Accidental information only.)
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Special Notehead Codes

The code for any of the special noteheads listed

below has the general form

Nn

where n is an identifying digit. The table of Notehead

Code Identifiers follows.

n W H Q E Explanation
0 - - Notehead missing
1. © © o ‘ Stem missing; no duration;

€e8ey gives pitch of harmonic

Double notehead

8

D
* K D —

l | K —& —A .__a¥ - —4 '__%
9"3‘“ ~¢ <X ~K W ¢ <b

Triangular notehead

w
d

Square notehead

"x" superimposed on the
notehead

X

"x" instead of the notehead;
Sprechstimme, percussion

o
X

Diamond~shaped notehead; cen-
tered gtem (if any); percussion
ard 16" century mensural nota-
‘bibn.

<o

Lo
-2 -

Stem (if any) on side, e.g.,
for harmonics

Rest symbol stands in place of
notehead; treated as Note, not
rest for purposes of Sigma and -

o]
I
l



1N £ . N s . . o,
3 ; &"i@éf/irwi f'u.‘d(/ /iy 5/{/%:’;»% )/Mﬁ/ 49 /{/Jﬁ cj' D392

e A B o iy g

145; p ' ~ Delta Propogation. (Bl and D4
P respectively)s However, the
value of o is determined by
the rules for rests given in
D4, :

The Notehead Code (if any) follows the Accidental
Code (if any) and precedes the Duration Code.
Combimations of noteheads on the same Space Code are

encoded as a concatenation of Notehead Codes.

Example:

R —

6NLNSH 5NIN5Q 7NLINS

(N) without a digit is a parenthesized notehead.
If the notehead itself requires a Special Notehead Code,

then that Code--not just its identifier--is suffixed to

().
. - Examples:

= el

6(N)HD 30(#N )N7HD
(Note that (#N7) is illegalj;
parenthesized accidentals are
discussed in section D2,
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OR

J215-w71]q

H 1N =7

f-f‘/\
————_
~ St S’
N
™
| S
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Duration Codes1
(Notes ami Rests)

Duration Codes for Notes occur after the Note£ead
Code (if any) amd before the Tie Code (if any).
An unabbreviated Duration Code consisis of 1) a letter
specifying the basic durational denomination of a note or
rest, 2) a string of periods equal in mumber (possibly
.zero) to the number of dots that qualify the value of the
letter code, and (where required ) 3) a Groupette Identifier,
The following table summarizes essential Duration Code
J information, the underscores indicating mnemonic relationships.
W Whole
H Half
Q | Quarter
B Eighth
- Sixteenth

S
T Thirty-second

X Sixty-fourth

¥ One humdred twenty-eighth
Z Two hundred fifty-sixth

. (dot)

Single-grace note (small eighth
)

G
note, slashed:

1The metalinguistic symbol for Duration Code is J (lower case
delta).
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To éx‘bend the scale in either direction, the extreme codes
are iterated for each additional multiplication (in case of
W) or division (in case of Z) by 2. Thus, WW stands for a
double whol.e‘ note or breve, WWW for a quadruple whole note,

etc.

Examples (all information except Duration Code is suppressed):

J ot or liol d..

Q Wi Has

Non-normative Duration Codes

Durations of Notes (or Regts) that are members of non-
normative groupings such as D and J j J are specified
by use of a Groupette Identifier (C5) which is appended to
the normative denomination, for example,

Q3 H.6 T
Note that the Groupette Identifier follows any dots that may

be part of the Duration Code.

Rests
Rests are encoded in the form
oRéx
where © is the Space Code (as determined by the criteria
below);
R is the mnemonic for "rest" and

é is the Duration Code of the restj amd

X is a code for 'a Fermata or some other symbol that

. » R Parenthesized or
bracketed rests are encodable in the form '(s ng)' or ¥ R&xS',
respectively, where 6, R, & and X are as defined above. If only
x parenthesized (bracketed), then the left parenthesis (bracket)

i

can be appropriately associated with a rest,.

.

s
is placed immediately in front of x , e-g., gE &< x> .




[ , L Space Codes for Rests may be assigned by default, as

given in the table below:

Type Factor Determining Space Code Default Value
m_ Space in which the Rest is 26.
located
- &«  Point of botton hook ol
X
v Nub of topmost flag 26 (28 for 32nd

and shorter rests)

‘ _ LR AN
Note that Rests always have even-numbered Space COdeS°'“b§2%;ﬁ§¥f£2

Rl

If a Rest is attached to the stem of a beam system, it
is treated as a Note having a special notehead (D3).

Delta-Suppression for Notes

SN 1. If a Note IS NOT part of a beam system, $ may be

suppressed

a. if the current § is exactly the same as that

of the most recently encoded Note, OR AU\

b. the current 8 differs from that of the most == 1‘ J--}3
recently encoded Note Only'in having éggg dots than the XQ-E“ ‘AE.3j
antecedent, in which case only the additional dots
need be encoded for the current Note. The Duration
Code for the current note will then be the full value

of the previous s plus any additional dots encoded

with the cufrent noteo,

Examples:

3
"

"—! : &° e g *
!

6 7 132:H  6Q2 7 6 4Q Q. 4. 3 L.
(Groupette Definer:
section F1)
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2. If a Note IS part of a beam system, the letter v )
code of the 3 in question is inferrable from the number of
active beams and therefore may always be suppressed

EXCEPT

as when there is a change or cancellation of

Groupette Identifier;
b. when the denomination (e.g., Q, El, etc.)
remains the same as that of the most recently encoded
Note of the same beam system but is qualified by
fewer dots than‘the antecedent Note.
In cases 2a., and 2b., 3 must be given in full. In other
cases, dots, not being inferrable from Beam Codes (D8),
' are suppressible according to the rules outlined below.
”<?~j ‘ ; Note. The full value of § (explicit or implicitly
stated) for the last note or chord propagaa?s to the next
et o

note or chord if the note or chord is no%/a new beam

structure and S is omitted,

Examples:

N\
:tg‘s/:‘g £ﬁ:q3_:

—_— s

(6u 5) 6 ' (6 5) 1+5
6u(By 5B8) 6 6U(B5 5B6) 1+5
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} }

13SW:E ... (6 (754 8 7) 6RE)
!354:E ..., 6(BL 7sh(BLl 8B1 7BL) 6EB2)
0 1

.
T

(2. (& 5))
2.(B1 4(B1 5B2))

e ® 1T ’ n
———-"/P
(5. 68 ( 7)) G (B )
5.(B1 6EBL (BL 7B2)) 3.(B1 (B1 4Bl) 5B2)

If any of the notes in the examples above were re-
placed by chords, a Chord Structure representation (B3)
could stand in the place of the Space Code without affecting
the rules for Delta Subpression for Notes. 1In DARMS syntax

both single notes and chords (several notes on the same stem)

are classified as Notes.




Example:

——d—:i_———————.—-—

1+4Q 19 3+2 0

Delta-Suppression for Rests

ir 8 for a rest is suppressed, it is assumed to be &ii% “ﬁ; ff!LN

the same as that for the most recently encoded rest. &L;wé &b

Dot-Suppression for Notes and Rests _ {

If two successively encoded notes (or rests) have
identical Duration Codes (explicit or implicit) except for
the number of dots, the following rules apply:

1. If the second § has more dots than the first,
then that part of the secord ) identical with the first

may be suppressed.,

Examples:
Q. Q.o may be abbreviated as Q. .
RQ. RQ.. may be abbreviated as RQ. R.
Q. RY. Q.. BRQ.. may be abbreviated as Q. RQ. .+ R,

Note that Notes (single notes ani chord structures) and

Rests are treated independently of each other in the

application of these principles.

2. If the second § has fewer dots than the antecedenf,

then no suppression at all is permitted. Thus, in
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’( o : J" J 'Qa.‘Q. and
- | Q.. & R R

no abbreviation is possible.

Multiple Measures of Rest
Multiple measures of whole rests may be abbreviated in

the form

RoW
where n is an integer signifying the number of measures.
(Note that, conventionally, a whole rest may stand for a
complete measure of rest in meters other than ﬂo) When
this method of encoding multiple measures of whole rests
is empléyed all intervening barlines are implicitly in-

£ ' cluded. However, the left-hand barline of the first

measure and the right-hand barline of the last measure are

not included.

Examples:

6H. / RN / 6

OR

- M {75”55&;()’{0( \‘ '
: 'vﬁiaﬂL\vaéuba
— w— ,M‘ﬁr%j l' "
'Qegw) TLRW L /L, 1éRw’7LRW'

- : i
TR irictiont when a multiple-
_ mezsure rest code is employed, there must be, ir the current Instru- :
; y no other symbol in the *time-slice the code represents with a
erent duration; this restriction may be circusvented if Linear
omposition Mode is employed, with the multiple-mezsure rest en-
. . o : . . -
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Note that whole rests are encoded at the point at which
they take effect, not at that corresponding to their physical

placement in the measure.

Successive rests within the same measure may also be en-

coded in abbreviated form. By this special abbreviation
format, the horizontal-position pointer is automatically

advanced to where the last rést is located., ‘

Examples:
%3 e i —
7
4Q  RAQ 6E REQQ 7 6 IRQQ,(9§ 7)
Restrictions:

1. If no Space Code prefixes R, then default Space
Codes for the Rests will be assumed, If, on the other
hand, a Space CodeAis encoded then all the Rests in that <§;>
token will be assumed to have the same Space Code even if ]

their defaults are different.

2. This type of abbreviation is not valid for multiples

of W and Z. ‘For example RWW stands for a breve, not two

whole rests.
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Ties

The fie as a graphic category is to be considered a
SPecgés of élur, since ties and slurs are graphically so similar
that often only a consideration of context will enable one

rwto be distinguished from the other. Because of this DARMS

permits the encoding of any tie as a slur (D12), although not

vice versa. The distinction between slur and tie, since it is
not crucial either to music- rinting or to musical gréphics,
may thus be reserved for the music-analytic stage of a project
{ 3 employing ‘the DARMS system. However, because most DARMS
-y users will, in facé, recognize ties as such and may not wish
to encode them as slurs--only +to have to design subsequently
a "tie recognition routine"--a separate Tie Code has been
ihvented. ' _
'The symbol for a tie is J (mnemonic "join"). All Tie
Codes follow the Duration Code (if any) and precede the Stem

Code (if any) in the order of encoding.

There are two classes of Tie Codes.
A, Simple Tie Codes are employable only in the case
where a tie’terminates at the next note in the same Instrument

having the same Space Code expllcltly en oded or implied by
Gf o Lan ¢ A tod -

{f%} Sigma Suppress1ono ASimple Tie Code has no Identifier and

is stated only on the first of a pair of tied notes. In




D5.2

. canonization a Simple Tie Code will be converted into a Pair
of Tie Codes with Identifiers (described below) incorporated

into the code for both notes connected by the tie.

Example:

e :

Wi r) as /o ow,
B. Tie Codes with Identifiers are employed for all
other cases of ties. Among the conditions mandating the

use of Tie Codes with Identifiers are

Example:

+
¢ oS

G#J1 / Qi Q

1. Multiple notes with the same Space Code (regardless

of accidentals) tied across barlines

R ey W

6#EJ1”U,,*EJ3 / QJdzu,,Qil
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g /l ‘} _ 2. Ties going across a change of stave or clef.
Example:
2% ¥V X -3
i 13 \
7 o mmy \\\\ o
‘7 |
IF 31#Qd5 G 19436 19HI3 ... BLHI4
L
/
b

7001 ... 12052

3. Ties connecting enharmonically equivalent

notes.
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Example: _ '

ity

T

N AN
<TT

YKU# ... 3QI1 // 1K3- WJ2

Special Ties

1. Dotted and dashed ties - M"WK”

a. Ties that are dotted lines are represented by suf-

fixing a"dots") o the Tie Code for the first note

of the tie,.

bs Ties that are dashed lines are represented by

suffixing antequal si o the Tie Code for the

first note of the tie.

Examples:
J: J= J3: Jp=

Note that.these suffixes follow the identifier, if any.

2. Parenthesized and bracketed ties

Ties in parentheses or square brackets are encoded by
enclosing any of the Tie Codes described thus far in paren-

theses or { >, respectively.

3« Ties without terminating notes

Ties without terminating notes are encoded as notes of

a definite pitch tied to null symbols (E8) of the same pitch.
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Example:

19Q.J 1QJ ey / 1%?0,1"?0,Li?o
oR &
1§Q-J 1QJ 4EJ / 19*_2+3§0 . o~
. ) %

4, Ties with more than two end points

Ties with multiple beginnings and one termination

(esgoy ties beginning in each of two or more Qualified

Instruments that terminate together in the Unqualified In-
—————
) ; strument) or ties with.one beginning but several terminations
: (“’v (as in the first, second, ... endings of a passage of music)
are handled according to the principles outlined in section

G2,

5. Fingering "Ties"

Changes of fingering on a note are sometimes indicated
by means of a tie-like line connecting the fingering digits,

for example 53 » Such markings are coded as Ties within

the Fingering Code. See section D10,
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Stem Codes
The Stem Code has two functions:
1. T6 indicate the direction of a stem by the mnemonics
U ("up") and
D ("down"), and
2« To identify those notes in a multi-stemmed structure
that belong to the same stem. This is done by suffixing the
same integer identifier to the stem-direction letter codes of
notes on the same stem. If the same identifier is used with
o~ different letter codes, for example D1 and Ul, then the stems
{i?;“} are assumed to be distincto Stem Identifiers hold only for

a single vertical axis, becoming available for reuse imme-
diately thereafter. In short, a Delimiter Blank (or Double

Comma) frees all Stem Identifiers for reuse in that Instrument.

Examples:

2QD,4ul , 6Ul 2QD,6U, 44

3. Unless a Stem Code with identifier specifies the

contrary, a stem is assumed to be associated with only one

notehead. However, a notehead may have more than one stem.




- Examples:

5QDU

or

2RU,QD

or

5QU, 5D

or

5_D,5U

etc,

5QDEU

or

SEUQD

WB 5UBL) 3D

~

Double~stemmed Notes are discussed further in D14,

L4, To encode a stem of the form } or { y & percent

sign is suffixed to the Stem Identifier (which may be null).

The stem direction letter code (U or D) may not be defaulted

in this case,

Examples:

&

£

LEU%

' 2+2+2QU%

or

2QU1%,4Ut%,6U1%
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Stem-Code Suppression '

Default values for Stem Codes will automatically be
supplied in canonization for all notes not encoded with Stem
Codes. This means that failure to encode a Stem Code ex-
plicitly will result in the default Stem Code value for thati
Note being assumed. Stem Code suppression is to be employed
only for Notes 1) whose complete Stem Code is either U or
D and 2) meeting the criteria for Stem Code suppression defined
below. In other words, Stem Codes.with Identifiers or other
suffix may never be.suppressed. For all other cases,
however, the simple Stem Code may be suppressed (and,
therefore, the appropriate default value will be assumed by

the Canonizer) for those single notes and chords meeting the

( criteria defined below.

1., Unbeamed notes or the first note of a beam system:

The Stem Code may be suppressed for
a. notes on or above the middle line having a down-

ward stem;

bs notes below the middle line having an upward stem.

—a—¢—p @

W 50 (5 6)

P 2. Unbeamed chords or the first chord of a beam systems
< The Stem Code may be suppressed if
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LA . - aQ the note farthest from the middle line of the

stave is in the direction opposite from that of

the stem;

b. - the outer notes of the chord are equidistant
from the middle line and the stem direction

is downward,

Examples:

2+-2+2Q  2+2+2QD 2+2+50  2+2+5QU

(1+2 &r2) (6¥2 1+2) (142D 6+2)

3. All other notes or chords of a beam system:

The Stem Code may be suppressed for all remaining

notes and chords of the beam system except where

a.  such special stem information (identifier, etc.)
is required on a particular note or chord;

be there is a change of stem direction, in which

case the new direction is encoded with the note

at which the change occurs; this new direction
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e

;/\,‘ o ' will be assumed for the rest of the beam system

unless again countermanded,

Examples:
—fB— ——
S A— N S—
6QD1 , 801 6QD%
f: 2 o
< IR — —
v

(@9 3m) (18 (320 31) 17u)

See also the beamed examples in the preceding paragraph,

>y r—\"“"’\—
M' The above rules apply except when theactive Instrument

v I(z" - Code is of the form Inil or In32 and there is no In'm
/‘pj:kuﬂ-/’ - wherem > 2., In In!l, Stem Code "U" will always be assumed
unless explicitly countermanded in each contrary instance;

in Inl2 the Stem Code "D" is assumed. See section A.

Example:

_H-_Ia.ndﬂ' ! ' J J__

I22176Q 2 9 8 .46 I222,LPH Q 3 «eo
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Tremolos

Tremolgs are of two types, one-Note and two-Note
("Note" being taken here in the DARMS sense‘of a single
note or chord), and their DARMS encodings have certain features
in common with the representation of normal beam systems.
The reader is therefore advised to read section D8 before
contimiing.

A, One-Note Tremolo Codes consist of as many nested

pairs of parentheses as there are slashes in the tremolo
notation. In their full or "canonical" form they are part of
the code for every note to which they pertain, appearing be-
tween the Stem Code and Long Form Beam Code (as shown in the
example below). However, the encoder is cobligated to encodé
the tremolo only once for a given chord: eitherin association
~ with a Chord-Structure format (B3-B5) or as part of thé code
for the first-encoded note of a chord, when the code for each
note is separated by a Delimiter Comma. Note, however, tﬁat

this implies "tremolo propagation" by virtue of "tremolo

suppression" for each subsequently encoded note on the slashed
stem or, in the case of whole notes, for all notes in that
vertical slice. Therefore, it is required that all notes not

associated with the tremplo be encodéd before the note or

notes that are. Tremolo propagation is assumed to exist from
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the point a tremolo is detected in the input stream until the
position pointer is advanced to a new vertical slice by -

the recognition of a Delimiter Blankvor Skip Code,
) or Doulele Cowmf\o«*~
Examples:

2q(())

-

—4

—

T

21101 (), 26801 (), 2601 () (Canonical form)
11Ul (),4U1,6UL (Three valid forms using
[11a16lu() the formats described in

1+3+2H() section B3)

==
&=

Correct: 7QU, 2w ((())),4

7qu, 2+24 ((()))

ox

7QU, W ((())),2

Incorrect: 20,4((())),7qu
or

20((())),7u,u
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"B. Two-Note Tremolos consist of two notes or chords

separated horizontally by a tremolo-beam system. The DARMS
system provides a Long armd a Short Form of two-Note tremolo
encoding; however, the Short Form is not usable when ambi—”
guity might arise, most notably when there is anéther two~
Note tremolo or beam systemvactive in‘the same Instrument.
Since two-Note trémolo indications are graphically similar to
beam systems, the method of encoding them is somewhat similar,

too, as can be seen in the following examples:

- = 2
- =
Long Form:  7WBL (((B1))) sWB2  3+3mBL (((B1))) 5+3HDB2
Short Form:  7WB (CO)) s 3+3HDB. - ((())) 5+3HD
—b<
Long: : 3H(BL ((RL)) 7-HUB2)

Short : ‘\’(}H:B () 7-m?7 \

I

@

Longs: 16HU1(B3,20HU1‘]33 (((83))) HUZBL?,lLUZBLL)
Short: (16+4uB  ((())) O+4H) &K~



Long:

Short:

Long:

Short:

Long:

Short:

Long:

Short:

Long:

Short:

—
=t

sHBL  ((BL)) 7HB2
sHB (()) 7H

———:J
3HDBL , 7UB3 (((Bi))),((BB)) 1DB2, SUBL
Not applicable

//7“’

—— i o -

Wi3HBl  ((B1)) 6+3HB2
Wt3uB  (()) 6+3H

[».]

____SZE===____

e

2wB3,483 (((B3))) Lwsk,6B4
2wB,4  ((())) w,6

2+2wB3  (((B3))) W+2BH
2+2wB  ((())) W2

D7.4
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Long: - 30HU,2HD1B3,4HD1B3 (((B3))) 3HDLB4,5DIB4
Short 30HU,2HD1B,401  ((()))  3HDa, 501

From the above examples of two-Note tremolos it will be

observed that

1. Each balanced pair of parentheses corresponds to one

slash in the tremolo being encoded.

2. Since these slashes (although not physically connected
with the two stems) are invariably understood to be associated
with a note or cﬂord on either side of the slashes, the ter-
minal points must be designated as such:
| as 1in the Long Form by Beam Code Identifiers in the

codes for all Notes associated with the tremolo at both

teminal points, and | |

bes in the Short Form by the letter B in the normal
position for Long Form Beam Codes within the code for the
first Note of the tremolo (see 4. below).

3s If the teminal points are also physically connected
as part of a beam system arnd the Long Form of Tremolo is em-
ployed for the encoding, then it uses the same Beam Identifier
as the beam itself.,

4. When the Short Form is used with Chords, the Tremolo

Code letter B must be encoded in the first-encoded note of each



| Ve chord and all succeeding notes in that vertical slice must be
| rrt of the tremolo chord, whether or not the B is reiterated
for each, that is, whether or not Tremolo Code suppression is

employed. See the discussion of one-Note Tremolos above.

| (V/M f ) Z [ﬁ \"/"'_' Lines KC,C & do f\/{’uq,&éc
H

ks emont f ')
: 6”" Cetharive V(M"Lll ki T
. L i/slst
~ 1. = T\ S a—— ”;/» o/ v ffilnf A G c(
(uw oy [1 —— oo 7 e Pt D T
3 il / i I——— " ) g P
/E - ‘Vf;} T - L:’f(:( . i’\a. !‘/ & B }"'{{ b

lor i podsle,




Beam Codes

All Notes comnnected by at least one beam are considered
to belong to the same beam system. There are two methods of
beam encoding, a "long" aml a "short" form. The Long Form

may be employed for any beam structure. The Short Form can

. be used only when all Notes amd Rests encoded between

the opening and closing of a beam system belong to that beam

system.

Long Form Beam Codes

1. Every beam system is assigned a Beam System- Identi-
fier of the form~
Bi

where i is an unsigned integer identifying a particular beam

system,

Like other symbols that begin and end in different time-

~ slices, Beams are designated by Identifier pairs incorporated

into the Beam Codes for each Note on a Beam System. (These
Codes may be suppressed under certain circumstances, See
"Beam Code Propagation and Suppression in Chords" below. )
All Nofes on a given Beam system, except those on the stem
that terminates the systém, will have the saﬁe odd-numbered

Beam Code Identifiér; those on the final stem will have the

D8
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next higher even integer as Beam Code Identifier. When the
horizontal-position péiﬁfer is advanced beyord this stem,

the Beam System is assumed to be terminated, thus freeing the
identifier péir for reuse iﬁ another Beam Code. (It is recom-
mended that such reuse be delayed to facilitate the detection

and 1ocali£atipn of encoding and input errors in the data.)

2. All Long Form Beam Codes are positioned immediately
after the Tremolo Code, if any, amd in front of the Articu-

lation-Fingering-Ornament~Slur complex, if any.

3. The opening of a new beam system or of new beams

internal to an already opened system is represented by the

Beam System Identifier prefixed with a string of left paren-

theses of a number equal to the number of new beams, for

example, ((BB .

L, The Beam Code for a beamed Note on which no beams
are opened or closed consists of the appropriate Beam System
Identifier only (the number of béams being easily infgrred),
for example, B3 .

5« The closing of a beam system or any beams internal
to it is represented by the Beam System Identifier, to
which is suffixed a string of right parentheses equal in
number to the mumber of beams closing at that point, for

example

B3)) : or B4)) )

depending on context.
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Example:

2(B3 2((B3 3B3 4B3 5B3)) 6B4)

Short Form Beam Coles

1. The meaning of parentheses correspords to that in

Long Form Beam Codes..
2. Beam System Identifiers are omitted because they

are superfluous: all Notes (ard Rests) encoded between
the opening of a beam system encoded in Short Form and its

termination are assumed to be part of it.

3, Non-Note anl non-Rest information (e.g., barlines)

may be encoded between Notes of a beam system.

Example:

6 8 / 7)

The Duration Code is here
suppressed according to the
Delta-Suppression option
discussed below.

L, Left parentheses (beam openings) are inserted im-
mediately in front of the Space Code (or Vertical Structure

equivalent). Right parentheses (beam closings) are placed
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) ~ after all other information pertaining to that particular Note,

that is, immediately in front of the Delimiter, or, in the

case of recycling,'bpfore the attributes of the secord note
are encoded. See sections D1, D6 anmi D14,

5. Short Form Beam Codes are illegal when a.Long Form
Beam System is "active" (i.e., not terminated) in the same
Linear Decomposition layer of the same Instrument. Short
Form Beams may not be opened for the second-encoded stem of

a double-stemmed note.

Special Features

1. "Broken Baar'. TIf the beginning or the emd of a

beam is not attached to a stem, a blank is inserted after

the Open Beam Code- or before the Close Beam Code.

Example:

Long Form: 2(Bt (Bl u4B2)) 2((B3 B3) 4B4)
Short Form: (2 ( 4)) ((2 ) &)

S —
Long: C4(BL sBL B2) s

Qitf Short: & 5 )
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2. Delta Suppression. Because the letter component of

Duration Codes can be calculated from the number of "active
beams" (except in the case of the tremolo, which is treated
separately in section D7), the letter component of the Dura-
tion Code of any note on a beam system may be supﬁressed if
the Space Code is not suppressed.

N.B. Regarding the rules for suppressing the letter
part of the Duration Code for a dotted note and for propa-
gating dotted values forward, see section D4. The Duration
Code (explicit or implied) of a beamed note may be propagated

forward 1o the next Note when the latter is unbeamed.

Examples:

|
J

.
"Ny

W (G2 3 MR ‘ 22 (3. 4) 2.

3. Beam Code Propagation and Suppression in Chords. If

a chord is beamed, it is not always necessary to encode a
Beam Code for each note of the chords
a. If the chord is encoded having a Chord Struc-
ture format (B3), 2 single Beam Code will suffice for
all notes.
b. If a beamed chord is encoded such that each
note is a separate token terminated by a Delimiter

Comma and incorporates the same Stem Code Identifier,



then it 'is necessai'y to encode Beam information for only

the first encoded note of the chord. The Beam Code will then

be assumed by default for the subsequently encoded notes on

that sten. (/q/?J)N B C‘n"&a'“,?
Example: mb«,&/w/vg
: ' )

o A

Long: 1+2+3(By 2+14+2B7 1+2+388)
Short: (1+2+3 2++2  1+2+3)

or

Long: - 1U3(B7,3U3,6U3 2ULB7,3UL, 504 1D§B8);,3U5 6Us
Short: (103,303,603 aud,3ul, 504 z_us) 3u§ cus

L4, Beams Spread over Two Systems. Beams spread out over

two systems by being broken at the end of the line are en-

coded as‘ if no break had occurred.

is encoded as

ey —

Long: 30((Bt / 8BL 7BL 6B2))

Short: (3o / 8 7 6))



({\,? ‘ 5. Rests Incorpgiated into Beams. There are two ways

in which a rest may be incorporated into a beam system:
a. as a free-floating rest, in which case it is

encoded as a normal Rest;

Example:
Long: 2(85 RS (B5 4B6))
Short: (2 8rs ( 4)) |

b. as a rest associatéd with a stem (which need
/w% not actually touch the rest), in which case the rest is

encoded as a special notehead (D3).

Example:
Long: 2(B5 A4NRS(B5 4B6))
Short (2 (sNRS 4))



Articulation Codes

, Many of the most common articulation marks may be repre-

sentgd by the one- and two-character codes given in the table

below. Other articulation marks (bowings, harmonics, etc.)

are to be fourd in the Dictionary of Additional Symbols (E8).
~ Articulation marks,(including Dictionary Codes .

¢

?/ ?- 7D ?0 2Q ?x} B ?, ),
Fingerings (D10), Ornamenté (bli) and Slur Codes (D12)
form a complex that is normally encoded immediately after the
Long Form Beam Code (if any). The intermal ordering.-within
them, in any given direction, is determined by proximity
to the nobhead, the closest element being encoded first
unless specified to the contrary by means of one or more
Attach Prefixes (B7), the complex will be assumed to be
closer to the notehead than to the end of the stenm (or, in
case of a whole note, in the direction opposite the default
.Etem value, had there been a stem).

If the ArticulationeFingering—anament—Slur complex is
dlstrlbuted into two or more dlrectlons, the use of Attach
Prefixes (B?) is required for all symbols but those in the
default position defined in the previous paragraph. Note,
however, thaf the Attach Code must be appended to the appro-

priate attribute, most likely the stem, and thus the attached

b9



~ Table of
Common Articulation Codes
! Symbol Code
. ' Staccato
Vor - " Wedge accent
- _ Tenuto
> D
VorA <
'n ;
/) i2
A i3 '
i 4
v 36
st ;8
Examples:
Y N R o :
— @

gard (») 2(>)L3

© "symbols may be encoded before the Long Form Beam Code and the

Articulation and other Codes that are in default position.

T
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»‘,//




«C

RSy

Dio

Fingering Codes

Codes for fingerings, which are introduced by the
mnemonic.F , are given (when they are required) as part of
the Articulation-Fingering-Ornamentation-Slur complex of
codes.

Simplé Fingering Codes have the form

Fof
where F stands for "Fingering"
c is a one-character compass direction (default = N)
' indicating the direction of the fingering from the
Note, and
f is a string consisting of one or more of the digits
1 through 5, ordered on the basis of vertical position,

the bottom digit being encoded first.

Examples:

¢

e

l
|

6QFW5 6QF5
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-
i

2+2+2QDF13% 2+2+2QUFS135

L
If fingerings are placed in more than one direction from
the correspording notes or chords, a separate Fingering Code

must be given for each value of ce« The resulting series of

Fingering Codes is then concatenated to form a complex of

Fingering Codes.

Example:

2+6QFELFS

In oxder to represent acéurately the wide variety of
fingering forms found in musical scores, additiomal informa-
tion may be required in the Fingering Code. A list of supple-

mentary Fingering Code characters and their meanings there-

fore follows, :
E ‘ Signifies the absence of a fingering digit for
' a note of a chord. However, % need not be given
after the last explicit diglt is encoded,
being assumed by default, " Aoos net (’/)“’f'

re. s wl o FA (1/87 CWC( clav MCMM(A/(

!?/17(/\45 (f Fegen? Col }of disthbded N
zml . Nd*cc M)
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i ‘a\\

Examples:

| 2+ 5+2QF74S ' 24+ 2+ 2QFW%3
or . or
|21 7Fui 9F51Q . J2luruslelq

or or
2QD1, 7DAFY, SDLF5 C oquB,BUSFW3, 6U5

- (NOTE: The above. examples illustrate the

| implications of the various types of Space-
Code encoding for chordS'%w the deployment

\ : _ of Fingering Codes. Given that Full Encoding

o ' : ‘ necessitates aml Space-Pattern Representation

permits the assignment of fingering information
to the individual notes of a chord--thus re-
sulting in several Fingering Codes, each sim-
pler than the composite Fingering Code man-
dated by the Base-Increment Representation~-
only the Base-~Increment Representation will be
used in subsequent examples.v For further in-
formafion on the encoding of chords, see sec-

tion B3.)

( ) Left ard right parentheses represent left and
<anc; . right parentheses respectively; ( amd Y repre-
S | senmt left and right square brackets, respective-
> N " : ’ ly. They are encoded in the order coiresponiing
o 'to their position with respect to a fingering
digit.
N.B. Becausé ambiguity may arise if a Fingering .

Code erds in ) or > ( which may be taken for a
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Short Fom Beam Code or Articulation Code,
respectively), it is mandated that a Fingering
Code erding in either of these characters be
terminated with a dollar sign,

Examples:
M. (5) (4 5)

o

m—— :

EQF¢1>$ 6QF(5) 7F(4 8F5)$

&3
2+h2QFL (1) (5)$

'= Used to delimit the codes for a column

(or part of a column) of two or more fingering

digits that is bracketed by a parenthesis or

has a tie beginning on every digit. (Ties,

which are encoded with the character J, are

discussed below.)

The rules for the use of the colon (which al-

ways implies parenthesized or tied fin-

gerings when associated with a Fingering (S
Code) are as follows, glven the general s1ng1e W@"j 3
column form for Fingering Codes® v .;l aX’/"‘

#lpr ¢ .
FothE z.o.fn%

where f' consists of 1) a fingering digit and

T 2) where required, a meaningful combi-
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nation of

( ) < S J

that applies to that digit only:

1. The left colon is required if two or more
i'i in immediate succession are bracketed by

the same left parenthesis. ov o f; f*f;W““’J'S““’£°“

e 4r¢(‘/&ok2ft4 ha #a gb,4yx,fkad)\/
Example: 5 (o A Eed) AND Hanr o _3212_ g
/A |

e

2+ 2QF (2145

2« The right colon is required if
a) +two or more i‘i , delimited on the left

: by an F,, colon or vertical bar, whichever is
'g{//’fﬂfaigggggi;o i’i s are bracketed by a single
o 4 right parenthesis;

Example:

5

2+l 2QF1h5: )$
OR

» b) - all iﬁi delimited by a colon or F’on
the left (whighever is closer) and. a J on the
right have ties. (Fingering ties are dis-

cussed below.) Loy
- d

A3



Example:

2+4-2QF145: g

3. In all other cases one or both colons may
be suppressed, although it is not incorrect
t0 use a colon on both sides of a parenthe-
sized or tied group of,digits. Thus, the
Fingering Codes for the three immediately
preceding examples could also be F(:1h5 ,
F:lls5:)  and F:l45:J , respectively.

Additional Examples:

® (t
== EE
7QF3(4)$ - 2QUF (212
(5 (5)

3)

|
1

6+2qF3) (5 | . 6+2aF24(:35:)$

(5;2 fq+2i1F1:35=)$)

D10.6
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Signifies that the fingering digits (and
associated modifiers) to follow are in a
column immediately to the right of the
column encoded before the vertical bar, but
nonethelesé pertain to the same note or
chord.,

Examples:
| (5)
43 55
—5= =
6oHF24[ 35 ézmzu[(3)(5)$
(5
4(s) 5>
=5 — ==
6r21F2l | (:35: )% 6+29F24} %(5)$

2313
T

1l
Il

éaorF213i1]3
(32,
N

RS R

1 3

5BUF5 (14 :L, ((20Ps1  3DFS3))



Signifies a tie connecting two fingerings.
The J is encoded with the first finger digit
for each pair of tied digits. If two or more
spatially suécessive digits in a column have
ties, the use of the colon (explained above)

is recommended for a more efficient encoding.

Examples:

3
Y5 12
—= —F=
RF4Ils 6roQF:13:J]| 24
Pan)
73
p— — ::;5555
32
| - @)
6+2QF1 372k 1Qrs(2)3J]2
i 5
(_2' ‘ P ¢ —
Eé::: ——
(5
1
RF(24:3 8+5Q°Fs(:1§;)F%5F513'11

Links (without any space or other character

intervening) two syntactically complete Fin-
gering Codes and indicates that a change in
fingering is specified at a point within the

.duration of the Note but not immediately
_ subsequent to the attack (the latter being

implied by the use of the vertical bar as

D10.8
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explained above). The Push Operator (C3)
signifies that the fingering whose code im-
mediately follows —d appears at a distance to
the right of the last encoded column of fin-
gering equivalent to the duration specified by
d , whose meaning is explained in section C3.
NOTE: The Push Operator in this context does
not irrevocably advance the position pointer,
which remains anchored in aligmment with the
attack position of the Note until advanced by

the appropriate Delimiter.

Examples:

BHF4-QF3  7Q

_

6+2HF35: J-QF2L 5429

2+ 2HF 1351 J-QF%20  5+2Q
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=

.
- b

o

7QI-F4J7  // K3wY-  720F1J8 Q

j Ty

- s
- [ 2 el ]

GHLAW T2l 2 J-HE% 5-HFL

When repeated chords are encoded by means of a Chord
S’cructureRefe;rence with Y) 1 (see section Bﬁ), the Fin-
gering (if any) is assumed to be given for the first chord
only, subsequén'b chords implied by the Reference being
assumed to have no fingerings. In all other situations the

-

encoding must apprdpria.tely VATrYe

Example:

t|3|2rareqr1ss  lei3s |, 2] Fi2d
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Ornaments and Editorial Accidentals

Both;staniard ornaments and editorial accidentals are

treated as DARMS Ormaments. These have the géneral form
Ox

where x is the code for the sign (or complex of signs) in

guestion.
Ornament Codes are normally encoded as part of the Articulation-
Fingering-Ornament-Slur complex, all of whose elements, in
a given direction, are ordered according to their proximity
to the_notehead., Thus, if two syntactically complete Orma-
ment Codes appear in this complex, they will be assumed to be
vertically aligned, the first encoded being closer to the
notehead. Ornament Codes may also be "attached" to these and
other Note attributes (see section B7 "Attach Codes for Notes,"
as well as below, "Ormaments as Attached Symbols.")

If x or any discrete part of x is enclosed in parentheses,
all of x or the relevant part of x is assumed to be parenthe-
sized; If ¢ ? are encoded in the place of parentheses, then
square brackets are represented.

If x is an integer, the ornament encoded will be assumed

to correspond to the entry numbered x in the List of Signs

' printed in Volume VI of Grove's Dictionary of Music and Musi-

cians Sixth edition (1954), 44l-L48, R .

fWAM”’,
quo@”§
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If x is not an infeger, it may be any meaningful combi-
nation of the codes listed below, by which the most common

ornaments may also be encoded.

Sign or Element Value of X Sign or Element Value of X

AV N (@ C+
,\-M, M ¢ c-
L. L f) ' +C
~/ J ) -c
r % g ?

T 1 ¢ T 11~ $ o

¢ 25 bi 2N

) 5 ¢ N

sign El’;"@

si
gnx

Examples:

Sign Code Sign Code

L M A CHN-C

) IM-C G G-M-C

“Wwed  IN? "I"/ N —
) WG ~+ N2

M) N-C /+VV Ml

AN M- ,, M3

o ci A NJ

C\M/




o,

vy

Di1,3

‘Remarks on the above examples

10_ The code letter C is never used alone, being normally
associated with M or N, In these contexts,

as the prefix C+ is considered to include the initial

upstroke of M or N; and

b. the suffix -C is considered to include the fimal
upstroke of M or N;

Thus, ¢ combined with ama produces ¢ C+M

and v combined with ~)  produces A M-C

2. Catenation of codes means the symbols are in the same hori-
gontal plane; if two ormaments are vertically aligned, their
codes are separated by a vertical bar, the code to the left of
it referring to the lower symbol.

Examples ‘
P. o

ik
3« The integer suffix to M and N designates the "valley"

(counting from the left) in.the ormament through which a

slash is drawn.

4. The hook symbols (codes 2N, 28, 5N and 5S) appear only at
terminal points of a line, The code characters 2 and 5 have
been chosen becaﬁse tﬁeir curved postions’ resemble the two
types of hooks (each oflwhich can be rotated).

6@

Lines with such hooks may be encoded as having horizontal or
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rivertical extent. The normal function of such symbols is to

indicate arpeggiation, and therefore thej are encoded as sym-
bols of vertical‘extent having the form |
" ayle,?1h
wherevai\aé gives low ard high terminals, respectively, of
the entire symbol (hook included );
71 is the Dictionary Code for the line (normally
1=3), and

h is the two-character hook code, as defined above.

0197;28, ,2+2+2+3QU

Bditorial Accidentals and Accidentals on Ornaments

Blitorial Accidentals are not part of the composer's
original text and are therefore treated differently than
normal accidentals (see section D2). Since they appear in the
same position as ormaments (i.e., above or below the note), they
are encoded as ornamenis. When an editorial accidental appears
in the normal position to the left of a note, whether or not it
stands in parentheses, aml whether or not it is reduced in size,

its encoding will be done as for standard accidentals.



R

Accidentals on Ornaments

Accidentals on Ornaments are encoded as "attached"
symbols, using the pertinent ornament as the point of reference.
See section B7 for further explanation of attached symbols, and

D2 for a listing of Accidental Codes.

Example.

M-

6HOPAS*AN-

Since accidentals associated with ornaments are normally
reduced in sigze, a Size Reduction Code is not required for
encoding such accidentals. If, however, the accidental is of
étandard accidental size, that is, is not Size Reduced, then
it must be encoded as ?]&] , where « is the Accidental Code
for the symbol(s) in question. Such a code will be preceded J
by the appropriate Attach Prefix in‘the context under discus-
sion. See section B8 (opening paragraph) for further informa-

tion,.

Ornaments with Horizontal Extent

The horizontal exiéht of trills can be encoded by means
of the Stretch Operator (see section C3). If the distance

stretched is equal to the Duration of the Note or tied se-
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quence of notes with which it is associated, the Stretch

Code for the distance stretched may be suppressed.

Example:

t,:m

6HO;~>H 7
. d

or
6Ho;' 7
If symbols (such as accidentals) are attached to a trill of
more than minimal horizontal extent, they are encoded
a. as a simple Attach Code to the ; (which stands
for "tr" with a wiggly line) which will be assumed

to have the "tr" as its point of reference;

Examples:
(b

6HO;AE(-) 7 EHO;AN(-) 7

or b. as an Attach Code ﬁith a Push Operator internal to
it if the symbol.represents something occurring subsequent

~ to the point of attack of the the. There may be more
than one Push Operator within the Attach Code, the number

being equal to the number of symbols placed subsequent
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£ -~ to the attack point. Note that no Delimiter separates
Attach Prefix, Skip Code and the code for the attached
symbol,
Examples:
b
t‘,‘: et Y Y N N
6HO;AN-Q- p 7
h b h
tn B T T T e e
Pt
S ) @)
N :
(V / GWIO;ANEXAN-H--H* /.6

Tn the secord .example it can be seen that
1. +the first nmatural sign is attached northeast
of the "txr" sign;
2. the remaining accidentals are attached north of
the wiggly line at intervals of a whole and half
note from each other (fwo accidentals being there-
fore accomodated in one Attach Code); the position
pointer is "anchored" (see G3 "Positioning Symbols
with the-Skip Code.") ﬂowever, to the attack'point of
the first note'in the trill. |

3. ‘the wiggly line extends (and therefore is

encoded as stretched) for the full value of two



whole notes;,fhus, the entire trill is treated as
one Ornament Code although it applies to more
than one note., This is becausé the trill line is

a single graphic entity.

Ormaments as Attached Symbols

If an ormament is vertically aligned with the notehead
the normal Crder of Encoding (see section D1) will normally
suffice to represent its position with sufficieﬁt accuracyo
Hoéever, if further preciéion is desired, the. ornament may be
encoded as a symbol aftached %o some other attiibute (see
section B7, "Attach Codes for Notes).

When an ornament is positioned subsequent to the attack
point of the Note béing encoded, because the ornament is
graphically associated with a Note attribute of horizontal
extent (slur, beam, etc.), the ornament must be encoded as
an ornament attached to the symbol of horizontal extent.

For an example, see section B7, "Attach Codes using the Push

Operator."

Di1.8
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Slur Codes

D\'C/—t;& “7

The symbol for slur is L (mneménic "1ink" or "legato")o///,) (u;g)/
Articulation (D9), Fingering (D10), Ormament (D11), and

Slur Codes fom a complex whose internal oxdering is determined

by proximity to the notehead.
As the Tie is considered a species of Slur for purposes

of encoding, it is possible to encode all Ties as Slurs, leaving

the functional distinction between‘%hem to be made at a later

stage of processing, % A ngf’s\ica\ubxcﬁ
e hets a uate

There are two classeg/Slur Godes:

A. BSimple Slur Codes are employdble only when a slur
terminates at the very next Note¥ncoded for the active Instru-
ments A Simple Slur Code has no identifier and is given only
on the first of the pair of slurred Notes. When converted to
canonical form the codes for both Notes will be assigned appro-
priate Slur Codes with Identifiers.

Bo Slur Codes with Identifiers pairs are employable in
all contexts involving slurred Notess, The Slur opening will

be desigmated by an odd-rumbered identifier and its termination
by the next-higher even identifier.
Fach time a slur ends the identifier pair becomes available

for reuse. However for ease of syntax checking and correction

it is suggested that Slur Code Identifiers not be reused in



N
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close proximity to one another. -The uée of identifiers permits
any number of Slurs to be active in the encoding stream,

Multiple slurs on the same note, like multiple articulations,
are ehcoded according to their proximity to the notehead and to
other slurs, articulations, and ornaments,

In Linear Decomposition Mode, Slurs may not begin in one
layer and end in another. It is possible, however, to encode
slurs that begin in one Instrument and end in ahnother. (Sée'sec—

tion C3, "Codes Incorporating Both the Push Operator and Instru-

ment Codes.")

Examples=

\/ \..../
W/L 2 , 2011 3 L2
i

o < A—

2HDL1,4QL3 5U 1HDLZ2,&Qui4 77U

Special Cases

The precise drawing of slurs is normally an editorial matter,
and therefore the encoder néei not concern himself with whether
the slurs are dbove stems or below noteheads. However,

whenever the shape, direction, vertical extent, or some other
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/6\7 f ) aspect of a slur is unﬁsudl or is ambiguously or inaccurately

| répresented by normal Slur Codes, the following additiomal
facilities should be employed to produce more faithful en-
colings. |

1, Dotted and Dashed Slurs

@s Slurs that are dotted lines are represented by
suffixing a colon ("dots") to the opening Slur Code.
bo Slurs that are dashed lines are represented by

suffixing an equal sign ("dashes") to the opening Slur
Code,

2. Intermediate Slur Codes

Intermediate notes embraced by a slur are not generally
N given Slur Codes, éince it is understood that they are
(i?*j affected by the slur previously opened. Inmses where this is
‘not obvious, however, sufficiently many of the intermediate
notes encompassed within slﬁr i (i being the odd integer Slur
Identifier) must have an Intérmediate Slur Code of the form
(Li)
in the regular Slur Code position to make the situation clear.

To call attention to this abnormal situation, the .slur opening
(only) must be encoded 2\16[85

'Li “ﬁﬁ;gﬁ;uixa§<vcu«’

_ . oo o
where, again, i is the identifier, if one—is—reeesTary. %;::;;?f??;l« .

Example (suppressing all other information): T enchicne |

L2 12) 12) L3

The above represents the Slur Codes of a four note phrase-




M

S

Diz.h

where the Slur could otherwise be interpreted as not associ-

ating the middle notes with those at the terminal points of
the slur,

N.B. ‘If a dotted or dashed slur or slur segment is
involved, the "break" character must be restated on every
Intermediate Slur Code. Otherwise, a solid line will be
assumed from the point ét which the break character is
suppressed. This permits the encoding of slurs that are partly
solid lines andpartly dotted or dashed.

3. Slur Direction Indicators

The characters + and - specify that the slur'arches
upward or downward, respectively. The appropriate symbol
is suffixed (when needed) to Slur Codes for the first and .
any intermediate Notes embraced by the slure

If the slur twists and thus reverses concavity, a
new Slur Direction.Indicator is given with the note at which
the change of concavity occufs or, if the change occurs be-
tween notes, by "pushing" to pdint of change, as in the example

in C3, "Codes IncorporatingiBoth the Push Operator amd Instru-

ment Codes.”

Example:

(Ip!13+ 5) ‘1H,(30u(L3-) 8 30 84
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il
1]

or ) or

i

the‘single statement of the Barline Code will suffice to cover
all staves of the Imstrument éo long as the staves share

a common meter. When this is not the case, the Barline Code
applies only to the stave being encoded (as defined by the
canonical value of the last Space Code encountered in the

= encoding stream).

If it is nonetheless necessary to specify a Barline of
specific position and extent, this may be done with a code
of the form

G&‘Oéh
where b  is any standard Barline Code as defined in the
opening paragraph, amd
oy ard 0, are the Space Codes répresenting the low ard

2
high terminal points respectively of the bar-
line.
If, for analytical or data processing purposes (such

as more complete error-checking), the encoder wishes to indi-

cate barlines that have been suppressed in the score, he

may do so by suffixing an asterisk to the Barline Code.
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s ) Examples :
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Codes for Dynamics

The general form of a Dynamic Code is the concatenation

of )
Pseudo-Space Code (B6)

(default 50)

Space Code

' V(v) Literal, if any
Attach Prefix (B7) (v) ’

Double-Space Code (B2)

where v is 1) any meaningful combination of the "volume"

symbols

L]p P M Sz py -

and /or

2) for the representation of hairpin dynamics,

{i crescendo hairpin -
or

>i decrescendo hairpin —
wherefi is an integer identifier. The parentheses apply
only to dynamics in parentheses. Note that words like
crescendo are treated as Literals (E6) and are therefore not
treated in this section.

Except for minimal hairpins (those applying to a single

note),'hairpins require’tﬁé‘Dynamic dees incorporating an
odd and next higher even integer identifier, respectively:

one marking the beginning and one marking the termination.




P
( 4" .
N
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The identifier pair becomes reusable after the hairpin termi-
nation is encoded. As in the case of Slur and Beam Codes,
fhe identifiers permit any number of hairpins--all with dif-
ferent identifier pairs, of course, to be active at any
given point in theAgiven Instrument, If a hairpin is en-
coded without identifier, it is assumed to be a minimal

hairpin,.

Examples:

m
]
H

I

- 5 (P)
6Q,V< 6Q,VSF 6Q,V(P)

2H, v 4,v2

oo do wt dewns flon vk

6Q,VFP

Positioning of Dynamics

Dynamics that are not prefixed with a Space Code, Pseudo-
space Code (B6), or Attach Prefix (B7) are assumed to be in
the conventional position undér the stave, that is, o:=¥ 50,
However; one of these codes placea in front of the character
V permits the exact or relative vertical position to be

represented.,

27
GxaLA;taﬂ [Pfl' |
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Examples:

y4
V4
y A4
77
77
<
100K1 52

(a1l other information suppressed)
Note that the Space Code for the open end of the hairpin above

is taken to be approximately midway between the erds of the tines
of the hairpin.

Horigontal placement with respect to the previously
encoded symbol may be specified by
1. +the Delimiter on the left of the Dynamic Code;
2. a Skip Operator (C3); see sections E6 and Cl for
detailed information;

3. an Attach Code Prefix (B7).

Example:

3

O

P <

8H’VP:""Q’V<3 7:V<4F




J Hairpins with Literals

If a literal is contained within the extent of a hair-
pin, its position relative to the left terminal of the hair-
pin is indicated by means of an Attach Prefix. The entire
complex is represented as the concatenation of hairpin repre-
sentation, Attach Prefix, and Literal Code, respectively,

The Skip Code may also be employed for a more precise

representation.
Examples:
x|
€H,V<1AE!@I0LT0$ 7,V<2F
more precise: 6H, V{1l AE-EB!@MoLT0$ 7,V<2F
——
molto
6H,V<3ASE!@OLTO$ 7,VL4F
more precise: 6H,V<3ASHE! @0LT0$ 7, VAR

See also "Attach Codes using the Skip Operator" in section

B7.

- g




(L
Codes for Literals
This category Literal includes text, tempo indications
and other natural-language information.
A Literal is encoded in the fallowing order:
1. Vertical Position Optiomal Space Code, Pseudo-Space
Code, Double-Space Code (for over-
sized characters), or Attach Codej
' 50 is the default value.
2. Typeface @ (Roman)
_ OR
'@ (Ttalic)
I
' (QM/E : . (The typeface codes may be used alter-

nately within a literal string to in-
dicate change of typeface.)

3. Literal information Any meaningful combination of

1. ZLetters, digits and the charac-
. ters _
+-="r ()1, ,2/ % b ok
2. Control coles & m”(:@?f <>ﬁtf-fﬁ“2

¢ Letter immediately following el - tndtnsieve,
is capitalized el et

if shift lock on, release it.

¢¢¢  Shift lock mode (all capitals);
* released at end of Literal or
by & within the same Literal.

-4 Skip Operator to advance hori-
zontal~position pointer; see
section C3.

3. Codes to represent special typo-
graphical features




#x Diacritical marks: x (given
in the table below) specifies
the particular symbol.

%x Sub- and superscript Mode and
cancellation, depending on x,
which is defined below.

4o f{...1 , where the string between
the vertical bars is any legiti-
mate DARMS representation of a
music symbol or symbols.
bo $ : Termination of Literal; followed

by a Delimiter,

Further RemarKs

1. For literals associated withldynamics, see E5. '

2. The Skip Operator (C3) may be employed within a literal
sfring to spgcify the temporal distribution of literal information
within Lihear Decomposition Mode (C4). The Skip Operator will
not be taken to be rart of the literal téxt itself, This facility
is particularly well suited to thevencoding of texts of vocal
music, as illustrated below.

3+ Pseudo-Space Codes (B6) should be used to indicate the
relative placement 6f each 1ine.of text of a strophic song (assum-
ing that each syllable of every stanza is given under its associ-
ated note), Thus, if the first stanza is represented as being
in the horigzontal plane defined by Pseudo-Space Code 50, the
second will be below it at 50-1, and so on. This permits the
representation of several layers of dynamics and other literal
information ("cresc.", etc.), appearing between the stave and
the first stanza of text, to be encaded at 50+, 50+2, and so on,

as needed .
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Note that, although it is possible to encode a vocal work

as a series of vertical slices containing vocal melody, text

and-accompaniment, it is easier amd more economical to enccde

each stanza of text as a separate "layer" by means of Linear

Decomposition Mode, as shown below. Note also that the Pseudo-

Space Code. prefixing a Literal Code defines the horizontal plane

4 | Ftuas geschwinder

for the entire text of the literal in question,

Example:

\YIN

A\ W

-

i il1,3 " Ean < .

‘-

Glau~be fest an Gott und Herz!
Hof- fe dir Un~ sterb-lich- keit,

16 1K3- !MG,'OO@;@TWAS.GESGHW]J\IDEB$/ 1//s &, 1E,
- 3333 / ., B. 38 / &

& ) 508¢GLAU- —E.,BE —S,FEST —Q,AN —Q,¢GOTT —Q,UND

—Q,$HERZ! —H.,¢CLAU- —E.,BE$&,

Glau~ be
und hie~

2S

50~1@¢HOF- =—E.,FE —S,DIR =—Q,¢UN- —Q,STERB- —@Q,LICH-

Q,KEIT, —H.,UND —E.HIE-§&$

L, An accent or other diacritical mark is encoded imme-

diately in front of the letter to which it refers

Diacritical mark _ DARMS Code
7 (acute éccent) #*
' (grave accent) 4 #G
** (umlaut) #:

e #U




| o | \ (circumflex)
=  (macron)
» (cedilla)
v
~  (tilden)
H
- y (high comma, off
center
g ("0" or "L" cut by
¥ slash)
®
- @
(37/; *  (center-line dot)

1 (dotless "i"

5+ The following special characters appearing in printed

texts may also be encoded, v

Symbol
T (dagger)
%

§ (section sign)
A (caret) h
é
1

— (long dash)

t  (left upper single
quote

#0 (zero)

#V
#T
40
#,
#0/ (letter "O")
#1/
#AR
#0E

#D
#I

DARMS Code
#+
#F
#S

#>



i 2
N
/
S

7 ',

* (right upper single

quote; apostrophe)

¢ (left upper double #W
quote)
7  (right upper double "
quote
s (left lower single #*
quote)
89 (left lower double ##
quote) :
L (lert square‘brackef)” <
) (right square bracket) 7
€ (left angle bracket) #(
Y (right angle bracket) #)

Examples:
~"’.,K¢beﬁlav'n,,A — b
| @f# ¢K#0/BENHAVN"$
J. L. Disek

_@¢¢¢J. Lo Dg#VUSEK$

6. Superscripts and subsfcripts are introduced by the
control codes %+ amd % , respectively. Once superscript (or
subscript) mode is established by the statement of either code,
all subsequent characters aie assumed to be superscripts (or
subscripts) until

a. the mode of superscription (or subscription) is

raised one degree by a restatement of the same code;



be. the other code is stated, establishing the

mode of subscription to superscripts or vice versaj;
c. the control code #* is stated, thereby cancelling
the most recently stated %+ or %~ H

d. the control code %$ is stated, thereby cancelling
all superscript and subscript codes then in effect.
e. the Literal itself is terminated, thereby can—
celling all superscript amd subscript codes then in

effect,

Examples:

Theme A, begins here.

@¢THEME#A%-1%$ BEGINS HERE.$

( e } ' . MT"
@M%+ T7%-A$

One degree of size reduction is automaticaliy implied for
each degree of subscription and superscription. Thus, a sub-
script of a superscript will be éssumed to be size-reduced - |
two degrees. |

Should circumstances require the representation of a super-
script or subscript that is not size-reduced, it may be encoded
as é DARMS symbol (specifically, a Literal encoded as a Dic-
tionary Code; see secﬁioh_E8) within the Literal; using the
vertical bar convention described below. This means that the
superscript or subscript will be encoded in the form

?2le ... $i

*




where the dots stand for the superscript or subscript that is

not»size-reduced.

Example:

Theme Aia begins here.

@¢THEMEg A%~ ull {LBEGINS HERE.$

The use of the triple vertical bar is explained below.
If size reduction of a degree not assumed by the control
codes is to be indicated, then an appropriate SizevReduction

Code should be employed according to the rules in section F3.

7. Any legitimate DARMS substring may be incorporated into
any literal string by enclosing it in absolute value bars and

placing it in proper sequence within the literal string.

Examples:

e
<.

Mesto, d=ca. % R
- _ o Bespn ’
00eaESTO, | EUl=CA. 964 ~ 2q,!elvel ESPR.$

There are two exceptions to this general rulé:
~a. a token employing a vertical bar (such as a Chord
Structure Reference or Dictionary Code of form ?21eeal )
may ﬁot appear between the "absolute value" bars unless
it is bourded on either'siie by three vertical bars,
with noispace or other character between fhe triple

bar delimiters and the token they enclose. See the
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example in the last paragraph.
b. Nested literals, that is, Literal Codes within
Literal Codes, are not permitted, unless they occur

within absolute value bars. Thus,
@lll,t..@.l.$lll|".$

represents the general form of a valid nested

Literal Code. The dots stand for missing (or null)

information

8. Hyphens between syllables of a word are represented
by asingle hyphen, which represents a string of one or mocre
hyphens that extends up to 1) the next syllable or 2) a rest,

whichéver occurs first. The same is true for the baseline

rule (represented by a single underscore character) following
the last syllable of a word.,

Examples:

. o

De- - — - -um

-

(—bEXt Only) 5()@ LI N @E":""\/}{,UM [ ] $

way,

.
: LM% s !
0@ ... wAY<5<ff/; C



‘ ffﬁ\; \ S example in the previous paragraph. ..
be Nested 1literals, that is, Literal Codes within
Literal Codes, are not permitted, unless they occur

within absolute value bars. Thus,
@n-u‘.o.@-oo$o.o‘o--$
represents the general form of a valid nested

Literal Code.  The dots stand for1missing (or null)

information.

8. Hyphens following all syllables of a word except the
- last are, of course, encoded as hyphens. .However, multiple
_ hyphens bridging widely-spaced syllables may be represented

by a single hyphen.

Examples

(I ‘
. P d

De- - — — —um

(text Only.) 5@ oes ¢DE- ‘—\/}I,UM aso $
The horizontal extent of a line following the drawn-out
last syllable of a word is represented as a line "stretched"
the appropriate distance.

Example:
3

N

Way,

50@ ouo WAY cas $ (text only} )
! i oo .

Q/%M Z; Q,Q,C\,\M(,(,M m,{u«(ww(



E6.9

1

AIf for some rezson the hyphehs or baseline rule extend for
a longer or shorter diétance than defined above, then a
Stretch Code of fhe form .ﬂ)é_ s where d specifies the
extent of the Byphens or baséline rule, is suffixed to the
code character - or _ without any other blank
or character'intervening. Thus, -—7/Q indicates that the

hyphen string extends one quarter note into the rext measure.
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Repetition Signs

Repetition symbols, inmiicating the number of times a

measure, or a figure in a measure is repeated, are as follows:

- %
= %0  (zero)

71 through %6, depending on the

~
P u ah‘ - L.mwfnber of .sl‘aer.s. e ¢ ge ,
g, 'CBY IS ek

Examples: /

i
M

¥ /4 LY 74 °1;
VA 1% 7,

(2 (& 6)) %0 %0 %0

-
e
((2 6 4 6)) % % %2

. Al v—e‘:e\(."n‘m s(‘gmg LETV\ watl e S.an GAle §. The
defadt @ He SP&CLCQJ,LG{, He wﬂumq%m
M/(W"'wuw(' bj He last SFa(e Code e;cp"‘cfﬁ7 g I‘MFI\}.{HL'
enounteved o W tncoding sheam tyeﬁwe Hee Mf&'l‘l"{’"m"
sign code Thas, i 0 . HE, ..
or L les0 S % e value ot s o He Canonicnl

e o e repetition code o s,
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Dictionary Codes

The Dictionary is an extensible facility designed to
available to the encoder four types of codes:

1. Codes for music or graphic symbols that occur rarely
or in special contexts only;

2« Codes defined by the g§§£ for symbols that are not
otherwise found in DARMS;

3 Codes for all DARMS symbols defined elsewhere in

this manual, making it possible to represent fhem outside

their normal contexts. This is accomplished by enclosing

the nonéDictioﬁéry‘symbol code in vertical bars. For

_example, an accent listed iﬁ the table of section D9

may be represented as being an indeperdent DARMS token

(and not an attribute of some Note) by being encoded as
?1>] ;

Lo Codes to be assigned for music printing applications.

Dictionary Codes have thé general form

s?xic

———

where s is 1. a Space.Code (Bl) or Pseudo-Space Code (B6), or

2. an Attach Prefix (B7), or

3. a Double-Space Code (B2), required only for
symbols of vertical extent perpendicular to

the stave, or



Pg. EB.2: add to 4. at top of page:t "If the default is an Attach
Code Value, this substring will not be supplied explicitly in ]
canonization, but will always be assumed in subseguent processwng |
of the canonical dataset." !




given in the Dictionary Table below, is assumed;

- : ‘ L, null, in which case the default value for S, ‘é é qé

? signifies a Dictionary Code;
e ShEE
X indicates the Dictionary symbol type (see the table \{:”}/A

below) or any DARMS symbol enclosed in vertical bars. tg
Mw/ The value of x may be enclosed by ( ) or € > to indicate
— .
%- that the symbol is enclosed in parentheses or square 5
i brackets, respectively; g

1 is an integer identifier, required only for symbols of

‘ , L%V}cwﬁ«(ég%’ = At
horizontal extent or symbols ofAvertical extent that } 4

‘das L.o‘vt(
begin in one Instrument anl end in another; and P L“e’ﬂz* \3
. . <o ", ; we
NS . . . s
p\(\,,' ‘ ¢ is a compass direction, reguired only for symbols %:,N\«-wmﬁ%’*g
(for example, arrows and some brackets) that can be 3\

rotated,

N

Ne S N\
st

Dictionary symbols may be encoded 1) as"part of the code

for a Note, Rest, Barline, etc. or 2) as an independent token.

1. If associated with a Note, a Dictionary Code (or com-
plex of Dictionary Codes) will occur in the attribute po~

sition éorresponding to its meaning. Thus, if the Dic-

$
)
{
)
3
tionary symbol is an articulation mark (accent, hamonic, g
'bowing, etc.), the Dictionary Code for the symbol in ;;
question will appear in the position of an Articulation Wﬁ
Code (Di and D9). Dic'tiona.ry"symbols may also be }
"attached" to Note attributes, as explained in section §

=4 F > F oo cd
B7. =7 Dﬂ\/{’ ¢ e w{@d‘ alisets E”i%% dols ot
/ Nt
N 3 2@&3?*«@- Lok, \“7’ A~ LA -




Examples s

C,;\Af_c( Cent
. 5’27( LRIV {LQ"?‘
® a = [
A€ L 'jn\

é!: ——
— | — = et
' L) LW{,VW\J

e

6279 : 6Q?D7H e ‘ii, F

({Cﬁxc f\ Cux,’é"v-f(f

LQ 7L 6Q7070 (1etterm"ov)

2. Should a Dictionary symbol occur in a context independent
of a Note, Rest, Barline, etc., it is enccded as an inde~

" pendent token with a Delimiter on Both sides of the Dictionary

Code,

Exampleé:
) -é} ‘
e — —
& ?! 7 / ?G‘ggél{

Symbols in the Dictionary may have a fixed shape or may

vary in length horizontally, vertically, or both,.

Symbols of Fixed Shape include, in addition to those

signs having a standard shape and size, (e.g., downbow mark-
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ings), bracket forms whose height and length do not encompasé
more than the equivalent of one notehead and whose shape corre-
sponds to that given in the table below,.

Symbols Variable in Vertical Extent include all those forms

whose vertical dimension embraces more than the equivalent

of ‘one notehead. For symbols aligned perperdicullar to the

stave, vertical extent is specified by a '"Double-Sigma"

prefix (B2) of the form

oyleo, '
where 2 and o, are Space Codes defining, respectively, the
low and high vertical limits of the symbol being represented.
Symbols which are not aligned perpendicular to the stave are
treated as having horizontal extent (see below). ’If the sym-~
bol occurs in a different vertical slice from the one contain-
ing the chord or whatever the symbol refers to, the Double-
Comna Delimiter (C1) is used to indicate their separation.
In this way, the DARMS representation will capture the con-

ditions of graphic separation and musical association.

Examples:

L

191871, , 1+242+20 1177:
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|
li

7oj5?,,,7o+4+5QU1 2201 | oR~

. 4 . TN - 2+;+qe+l{+5'Q,Ul1.
Symbols Varlable in Horigontal Extent are encoded by means

- of identifiers, as described in section C2. A subset of these,

for example, horizontal lines, may also be encoded with the
Stretch Code (C3), in which case the complete information for
the symbol, including its horizontal extent, will be given

when the left terminal of the symbol is encoeded. No obliquely ’wJ]L/u—Q

positioned symbols may be encoded with the Stretch Code. Dy oA
= C3.7

N.B. El‘wo Dictionary Codes of horizontal extent simul—
taneously active in the same Instrument may not be assigned
the same pair of identifiers regardless of whether they repre-
sent the same or a different s&mfool.] However, as soon as the
termination of such a symbol is encoded, the identifier pair

employed becomes available again for any Dictiomary Symbol

- of horizontal extent.

e



m
C‘Q:

harmonic (string)

TABLE OF DICTIONARY SYMBOLS
: =7,
Fi H fa.
X Symbol Explanation X
- e T N
9 ligd Ze t. Os
0 (zero)’ mull symbol iy
1-9 unassigned. reserved for music-
printing purposes
10-99 unassigned reserved for user-
defined symbols
100~-- unessigned reserved for future
: - DARMS ‘extensions
Al i ¢ -> ATTOW s X | X AR
B | umassigned . |
c D meter signature- X 25
) D = downbow X AN
B unassigned 5 s
F r é angle bracket (for X X ANW
i a note or literal) (
i
G '$' ‘ segno X 00
H H ; Yaiptstimme Cx AN
i ' !
Ic [ {  square bracket D ¢ X | AN
J ] ; angle bracket z X X | ASE
{
X unassigned ,
L L angle bracket : X X ASW
M unassigned ' ;
N N Nebetistimme box ANW
0 o offen  (horn); X AN



N o M =

A S

Ped o L.

.? s
unassigned .

3

1
&)
Vv

unassigned

unassigned .

unassigned
unassigned -

\’/Ol’
Iy -—

-

LA N N N N N X}

pedal (down)

snap pizz.

brace
angle bracket
organ pedal: heel

up~bow

-+ meter signature

é%%zééﬁg?ically

{ stopped (horn)

i number/ietter

i rehearsal
. number/letter

H

f

{

{

§ rehearsal
§

i
%Luf£§§u5e~ .
?wiggly line
o DY, ex

| dotted line

piano pedal release

termination of Hor N~

54 b b4 b4

>4

PEVFPIIRIRN Sy

AN -

25

)
!
H
!
i
i
k)

see
note 105
ANE §
~ (
AN :
v {
0o
00 |

00 ;

N N W

' 10
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‘4, Parenthesized or Bracketed Slurs.

Slurs enclosed in parentheses or square brackets are

indicated by enclosing the Slur Code for the slur opening

only in ( ) or < >, respectively, Note that both left and

right parentheses or brackets will be used (indeed, must be
used to avoid ambiguity) amd that the entire code for the

slur opening is enclosed within them.,

.5¢ Slurs with Multiple Beginnings or Multiple Endings

See section C3,

6. "Slurred" Fingerings

Changes of fingering on a Note indicated by slur-like
symbols connecting two fingering digits are treated as a

special case of tie. See section D10.

Summary

The followiﬁg.summarizes the order of encoding within

Slur Codes. Of course, not all elements will be present in

a given Slur Code.

(
<

L identifier

(13
1

Di2.5
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Figured-Bass Codes

Figured-Bass symbols appear either above or below the
bass melod& with which they are associated. They are éncoded
immedidately in front of the Short Form Beam Closs, if any.

A Pigured-Bass Code has the general form

gox

where ¢ indicates Figured Bass (mnemonic: "chord");

¢ is the compass direction N or § (default N) indicating

that the figures are respectively above or below the

relevant stave; ¢ in any case need be given only for

the first-encoded figure and if and when the value of
[ changeé;.and‘

X is the code for the particular Figure.

In this discussion, the proper noun Figure refers to the
complex of music-notational symbols specifying a given chord
in a score., Figures such as % ard g’ are then said to con-
sist of (a.column of) several Elements, each Element con-
sisting of one or more symbols. Therefore, 4# and 2 are
the two Elements Qompfising fhe Figure g °

The rules for the encoding of Figured-Bass information are

as follows:

1. Numeric elements are represented by numeric characters.
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- Figure Code
6 6
10 [tol (Regarding the vertical

bars, see Rule 3 below. )

2. Graphically distinct accidentals (i.e., those not in-
corporated physically into the numeric figure as shown in Rule

5 below) are represented by the corresponding DARMS Accidental
Codes (D2).
Figure Code
b -

X 1##]  (Regarding the vertical

etc. bars, see Rule 3 below.)

3+ Elements whose representation requires two or more
characters are encoded within vertical bars to preclude am-
biguity. However, in some instances of multi-character Elements
(see Rule 5 below), the vertical bars may be suppressed
without introducing ameiguitj. Colon pairs are used to indi-

cate the vertical extent of bracketings (Rule 7, below).

Figﬁge Code
e Jenl
10b {101

L, Figures consisting of two or more Elements, vertically
aligned, are encoded from bottom to top, that is, the reverse
of the order in which FigureS'are "read" in musical discourse.

Thus, a "six-four" is encoded as "four-six".
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{ " Figure Code
6 46
ot [1#]6
'gh 3'6*r

5. Elements that graphically combine the numeric
character specifying the interval and an accidental or slash
such that the elements are physically connected are encoded
in the form |

gi&
where 1 is the numeric character representing the interval, and

& is a one-character Accidental Code.

(j}>~;, It will be noticed that a single DARMS code may stand for
the several formg of a given symbol class; the diversity in
shape is due to publication conventions rather than semantic
differences; only one form of each symbol will be fourd in a
given score.

A. The following Figures amd Codes represent sharped

or augmented intervals or cancelled flats:

.  Figure Code
¥ Lag

2 or 2 28#

B : 38

I or x4 Lg#

5 58




 (Figure)

5
7 or ¥
y.4

Q 4, R or &

B. The following Figures and Codes represent

flatted or diminished intervals or

cancelled sharps:

Figure
% or 2

B oor B
H or Y
5,8, 5 or 5%
& or &
2, % or ¥

e F

Ce. The folléwing Figures and Codes represent

mturalized intervals:

- Figure

>R F gP

L

Because the ampersand‘may not legitimately begin

ok
3&*
Lgx
g%
6&¥

7&*

Code

28~
3&-
18-
58~
6&-~
&~

&~

Di3.4



D13 n5

(4 ) < any Element and will perforce be followed by a one-
character Accidental Code, it is not necessary to enclose
these three-character codes within vertical bars. In

other words, the Figures and Codes given in this section

are exempt from Rule 3,

Exampies:

0

o]
|
|

3q¢58-6 | g) 5-| 65

~6+—A change of Figure within the duration of a note is

encoded by the use of the Skip Code (C3), which has the form

—d and is immediately followed by the syntactically complete
Figured-Bass Code for the new Figure. This catenate of codes
is itself appended directly to the code for the former Figure.
If more than one change of Figure occurs, there will be as many
Skip-Code/Figured-Bass—Code pairs, encoded in direct succession,

as there are changes of Figure over the given bass note.

Example: _
L\
(realiZation) ;
[ ]
b
545#“’

1 Wi 5. ghénEg Q2| b# 6 /  3HE6 | wf,j‘u(
N.8. Jhe of o eutnple (e, Hoa ol i aon laphs
1¥Q&Ejii%4 wwt,ih{h, PIL _faAtfof He §i§§:w£ hﬂ&@AL&JQ:G&(f
blkw§ 6ML¢£&1 F;Y‘*Cua ﬁ&a%%qutLJLCG;Z&NM&D J&mJL.AA‘lzlnlij( ao,a,



Note that, as in the case of Fingering Codes (D10),
the Skip Code used within a complex of Figured Bass Codes
does not permanently.advance the position pointer, which

remains "anchored" to the attack point of the (bass) note.

7+ Parentheses or square brackets used to enclose part

or all of a Figure are encoded in the same way as Fingerings

(D10) so enclosed. Thus, when more than two consecutively .

, éncoded Elements are embraced by a parenthesis or bracket,

pairs of colons are employed to define the extent of the

bracketed material., Moreover, when a Figured Bass Code ends

in ) or 3 , a $ must be appended to it to preclude it
from being taken for a Short Form Beam Closing (D8) or Ar-

ticulation Code (D9), respectively.

Figure Code
(6) ¢(6)$
(bs) - ¢(1-61)$
() sCss "
{6
4 $2U<EY$
2

S {4] szl 7og

D13.6
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" Example:
[ °]
THes2) x| 62 6p:776:5$
(Regarding % see Rule 9 below.)
8 This section tréa‘bs symbols over what Arnold1 calls
"transitional notes"

A, The following symbols are used over notes when
the chord indicated by the Figure over the next bass note
is actually intended to sound:

{{/“; Figure Code Example
( o /6 4 ¢
. ____1@
/ ¢ / 7@ &

g/ g6 5/ lgb
6 o §

o
—

o . ¢0
(letter "O")

1FI. Ty A:cnold,. The Art of Accompaniment from a Thorough-Bass,
(Lordon: Oxford University Press, 1931; republished in two
volumes by Dover Publications, Inc., 1965), 780ff.
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A Y
b

i
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(Figure) " (Code) (Exanple)
Mm b M
" N

B, In cases where a chord is to be continued despite
the movement of the bass, a straight line indicating
the length of the extension is employed; depending on
editorial éonveniion, it may be horizontél or oblique,
but in either case it is encoded without Space Codes as

a symbol of horizontal extent.

5\

— e ——,
=
! i

. er
5

—] P

7Q¢l57_7] 6 5 Lg? 8

C. In cases where a chord is anticipated before
the bass changes, an oblique line connecting Elements

of two suéoessive Figures is employed.

Example:

sHgl#7 3l-qe35|67_ 4]  4#Q



.,
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Note that, in the encoding of the second Figure,
the termination of the line, although it is to the left of
the 6, is encoded last. That is, the code for both terminal
points of the line is suffixed to the code for the Element
with which it is associated, This encoding order is
mandated by the ambiguity that would otherwise occur
should the code foi the line, which terminates in a
mmeric identifier, prefix the code for am Element that

begins with a numeric character.

9. Additional Figured-Bass symbols and their codes are

summarized belows.

Figure Code , Explanation
- (::j:> Dash in the position of a normal
Element,
mll % The null symbol may be useful in

certain situations to indicate hori~
zontal alignments of successive Fig-
ures, or vertical bracketing ex—
tending beyond the notated Elements
(see‘example under Rule 7). May be
omitted for Elements above the last
Element explicitly.given in the no-
tation for a given Figure.

A v Symbol used by C.P.E. Bach.

N - c , Irdicates the absence of the 6th
' (Telemann Ei,éé)-

. o Used as punctuation terminating an
‘ Element (Cavalieri et al.) or to
indicate when a change of chord will
occur (C.P.E. Bach).



Examples:
A —~ A~
3 5 bs
— —
20H gl 6V~Qg 3= LHg5c  6H¢l-5lc
.«
H 23

Mglh 1 60-Q.¢207  Lag3 |

10. Anticipation: A chord may also be anticipated by

means of a Figure over a rest. In such cases the code for

the Figure is appended to the code for the rest.

Examples:

o1

L kR| 00"

prerun

" RSg56 ((7# 5 7)) 8a
. 6
..__#'5'

p B o .4
o

o

RSg= ((7#¢56 5 7)) &

13.10
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(.
Recycling of Double-Stemmed Notes
Two Notes that share the same notehead (and may differ
from each other in all attributes except Space Ccde, Acci—-r
dental and Notehead) may be encoded:
A, As two separate DARMS tokens
1. Separated by a Delimiter Comma (C1);
Example:
— A
) —f—

LFD,Q
or
4Q ,ED
‘(No’ce the use of Sigma Suppression, Bl)
OR
2. In different layers of Linear Decomposition
Mode (C4), such that, in the example above, an al-
ternate enéoding would be of the form
'& vo0 UED vuo & oo. HQ L. &
on ;

B. As a single DARMS token employing the DARMS facility

of "recycling".



=i

Pg. Di4,2: Add to #1: "It is recommended (to avoid confusion in

the encoder's mind) that the Stem Codes for the first note be supplied,

even if the Stem (ode may be defaulted."
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In a recycled representation of a double-stemmed
Note:
1. All the attributes pertaining to one Note must

be encoded before those pertaining to the other Notej

2+ The normal Order of Encoding (D1) is followed
for each Note in turn, except that the series of
encoded attributes for the second Note must begin

with either Duration Code or Stem Code.

3. A corollary of 2. is that the secomd Note may

not be encoded with a Short Form Beam Opening.

L, Recycling is not permitted in either Chord
- Structure format (B3) unless all notes in the chord
B have two stems (which is highly unlikely). A chord

of the form

is best encoded as  2+2+2Q,2ED

In tﬁis'example, the Delimiter Comma and Common Space
Code indicate that the noteheads on the first space
ar§ congruent.

45. Duration Codes for the second Note of a recycled
token, when expliéitly encoded, must be given in

full,
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Examples:

I

—i -

Ll

HEQD LQUD
oL or
or

LQpQ

i ;
vt

6QFs5IJ12.U 4QD  7EU

Tncorrect: T 6QFss5J|2.U 4QD | 7EU
—]— 3
7 ;
P — g

"“QD. = maust he rade clear
'H\pd(’ Heve ave 2 ho“‘dﬂeaafs
C(V\a(/ov 2 sk_mg

* @V‘(j .Sl*-"’r\*wv‘v‘ code allowed s close Eeaws

on’ 1&\6‘\’ V\OFQ.
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Clef Codes

Clef Codes have the general form
| clk
where 0 is the Space Code denoting the line referenced by
the clef k, which may be G, F, or G« The Clef Code must be
followed by a Delimiter (C1).
If the Space Code is omitbted the following default

values are assumed:$

G Clef: 23
F Clef: 27
C Clef: 25

For all other positions, including "normal" clefs on other
than the topmost stave of an Instrument, the Clef Code must

be introduced with a Space Code.

Examples:
1. Violin Clef 1!'G
2+ Mezzo-soprano Clef 3C
3, Baritone Clef 5'F
4, Tenor Clef 71C
5. Soprano Clef 1!c

6. Bass Clef in normal
(two-stave) pisno
music 7R

7o Old-style C Clef c!CK
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;o N 8., Transposing Clefs
o a, with numerals attached 6%cn  where ¢ is G, F or
‘ T C as defined above
and n is a signed
integer, €.8e., {1G-8
(Gown an octave).

b, compound clefs c!cgigz where k; and k, define
the two clef types in
their left to right
orders.

9, Percussion Clef 6 !CH

10. Parenthesized (tenor) clef 6!C()

Py d
. _
"""""""" ~ [ LY A
(_ ) f— N :f;i: _Hht 1] g?gigg q__
7/ Y, V4
¢
111G 3iG 5IF 7ic 1ic 77F 1CK
Clef Type 1. 2. 3o L, Se 6. 7
(as above)
s A
B /v .
1G-8 1G+15 !GG 'GC 25!CH 716()
Clef Type
(as above) 8., 8b. 9. 10,

Because of an editorial convention requiring that clefs

appearing anywhere except at the beginning of a stave be

/@W
i

reduced in size, it will not be necessary to use a-
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A ‘Size Reduction Code (F3) for such clefs, as in the example
belowe. : |
/ LD
I -
L WS

16 24 3 4 I 9

If a clef is placed relative to something other than a
line of a stave, a Pseudo-Space Code (B6) or Attach Code
Prefix (B7) may be substituted for the Space Code of the

Clef Codes

Example:

Vik
N\

{
AW

:

73!1GASIF, G
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Key Signature Codes

Standard key signatures are encoded in the form
. na
where n is the number of symbols & (see section D2) in the
key signature. If a key signature is in standard mode it is
(assumeci to hold for all staves of the particular Instrumen’tb
with conventional positiéning of the sharps and flats in

questions If n= 1, the 1 may be omitted from the Code.

—Examples

$E

1G 1K2# : ¢ K-

A1l key signatures must be followed by a Delimiter (c1).
Non-standard key signatures are encoded in the form
! d o- 0O s
K 1 19(20'2 n(ln-c‘m
where m is the number of symbols & (sharps, flats, or naturals)

in the key signature;
o(i' is the _j_th such symbol (from the left), and

. is the Space Code of each &, o
“i L . 3
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Example:

=
e

‘ 'K#9-5 (‘9 {9 W?S
Change of a Key Signature -”’////////////’#;%iﬁizkyﬁ*l %”inzg:ij}eA

1226

1, For modern practice, with no cancelling natural vi/ﬂJW’?SL

signs, the new signature is simply encoded where it occurs. éﬂ*égﬂr ‘\

2. For older practice, with oancelllng natural signs: 1/”L®
ae !KAis followed by a digit amd the asterisk,

the digit representing the number of natural signs.
be This is followed, without intervening blank,

by n appropriate to the new key signature.

Example:

L B
7 0 7
T
] Vv
1K3%2-

3. To go from a key signature with accidentals to a key

signature without accidentals, the following suffices:

==
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| (o ' 4, To go from a key signature with n sharps or flats

to one with fewer symbols of the same kind:

o

]

1G  1K3#e*

Parenthesized or Bracketed key signatures employ paren-
theses or < > to enclose that portion of the code to the

right of 'K +that corresponds to the parenthesized or

bracketed symbols .

Examples:

4 J
! ey P,

&ys47
d j

16 1K(2#)2- . 16 KD

\og
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Meter Signature Codes

The general form of a Meter Signature Code is
olMr
where & stands for the Space Code (normally suppressed in
-favor of default value of 25) of the implied fraction
line, and
r stands for the meter, normally representéd as a’
ratio.
In rare instances a Pseudo-Space Code (B6) or Attach Code
Prefix (B7) takes the place of o .

If only one Meter Signature Code is given, 1t will Dbe
assumed to hold for all staves embraced by the Instrument
Code in force. Staves within a multi-staved Instrument with
a meter signature different from that of the topmost stave

must be given their own Meter Signature Code, the Space Code

of which will unequivocally identify the stave in question.

Examples (signature in normal position):

% !MZ-:llv
% | _;MB:LI'
C 1Mo
¢ Mg
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Examples of unusually piaced meter signatures:

e

ooM2/4
OR
AN'M2/4

0l

50!M3:4
OR
80}20!M3:4

A Meter Signature Code terminates with the first Delimiter
(blark or comma). For a signature made up of two distinct
signatures, two separate Meter Signature Codes, separated by

a blank to irdicate relative horizontal position, are required.

Example:

17
114
Dl

X

Z

IM3:4 'M(6:8)



Ve

Note also that pa.rentheé.ized meter signatures are represented
by erdlosing the valué of r in parentheses. Square brackets

would be similarly represented by the characters {and ) o

urther examples.

For purposes of illustration, assume that the following
meter signa:-bures pertain to the second stave of music for an

_Inst:mlment and that this stave has a different meter from

ﬁ' 75IM2: 4

o 7stnz/u
(ﬁ') | 75!M(2=4)

(i‘?g’*d) 7EIM (2+ 341 8) |

[%+$] 75!g<2:4+3:4>

?“f.{_saq 7 5IM2+3 e -3+l

3 751M3:H,
f’ :

51
CJY 751M3-1 /222
2

If a meter signature is suppressed in a score, but for
subsequent data processing purposes the encoder wishes to
supply one (as he can also supply "missing" barlines), he
can do so by encoding the appropriate meter signature in

the form

E3.3
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( o ~ | ot

where o and r are as defined above .
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Barline Codes

The Barline Code is made up of the following components,

whose ordefing within it represents the left-to-right order

of barline information being encoded.

/

};

Examples:

(N.B.)

//

t//

Thick barline

Normal (thin) barline

\# wd”'ﬂ)
Dotted barline (kﬂb&'&wp‘;}/’ “W

Dashed barline

Repeat symbol

7/ v/ /1

The encoder should not encode barlines at the left-hard

margin, nor normally be concerned with specifying, in the

body of the DARMS code, the vertical extent and placement of

barlines, although such information will be specified as

part of the input to the DARMS system software.

Thus, whether the barline be of the form




B VU WU

= —————— dashed line X AE
_ solid line X AB
! gva-. . . o "at the octave" X X 00 9
" Isma..... - "at the fifteenth" X X 00 9
{¢c \V4 organ pedal: toe X 7
% % dal segno X 00
> —_—A intermediate piano X see io0
? pedal release note 10
1 ) | I 1 first or other
3 eming, not the last X 00 ! 11
( [ final ending X ;00 11
("ultima volta")
/ V4 accent (Schoenberg) X | ; AN 5
' (/’% - ~. - accent (Schoenberg) X AN
e o ol any DARMS music symbol 12
not in the Dictionary !
[}
]
&i | dummy symbol ( {J d’*(/d\ “’WVL"AD 13
(or v efeigcee N )
i !
‘ unassigned - { | f
! ;
unassigned f ; :
; !
!
i

N.B. The symbols marked with an "X" in the "Horiz." and "Vert."

columns are those that may be extended horizontaily or.verbically.




. The following correspond to the references given in the

"Note No." column of the Table of Dictionary Symbols.

@ Encoded as a Symbol of Fixed Shape, the arrow is
assumed to have a shaft of minimum length (as shown in the

table). The'generalyform of such a "minimum arrow" is

S
e

s?Ac

where g and ¢ are as defined at the beginning of the section,

If the arrow is perpendicular to the stave and is of more

than minimal length, theiform of its DARMS representation is
?
aylo, A1
where dllcé is as defined above,
1 designates the type of shaft: _ solid (default)
: dotted
= dashed
3 wiggly y, and
c is S, N or SN;depending on the number ard direction

of arrowheads.

Examples:
—x— — —
R R . A
. t
1}72aN 18]131724;8 11974=8N

If the arrow has horizontal ektent, two codes are required,

each having the form

s?Alic

s
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( | where s anl 1 are as previously defined,

i is an integer identifier, and

| ¢ may be one of two legal values: E or W. Because the
precise angle of obliqueness is determined by editorial
rather than musical considerations s 1t is unnecessary
to-specify with greater precision the direction of the
arrowhead. If no arrowhead is present at the point

represented by the codé, then ¢ is omitted.

A value for 1 need only be given in the code for the left ter-
minal point of the arrow; if not given here, a solid-line

- shaft is assumed,

Examples:
‘ éjmé -
.v ) —', . .
5 == /==
» %ujjﬁ - S—
S e e . / Y .

or

{
Q\ijijW « « o OFALE

(In these examples, information other than the Dictiomary Codes

has been suppressed for purposes of clarity.)

@ Bowing marks v and V normally appear above the

stave., If they appear below the stave (which can be indicated

by "attaching south"), their inversion is assumed.



E8.11

Examples:

™~ v
S—

— —

o A
Q7D 2QASTD . 6Q?U  2QAS?TU

@ These bracket codes with right angles are not to be

employed for groupette representation. A summary of groupette

bracket codes is given in section Fl., For further information

on bracket code ?I , see note 6 below.

(EE) Haupt- and Nebenstimme signs are treated as symbols
of horizontal extent (C2) if they Eraphically encompass more
than one note aloﬁg the horigontal axis; therefore, the second
statement of the code will signify termination of the Haupt-
or Nebenstimme. However, there is an alternate notation,
inwlving the two symbols of fixed size which are graphically
separate; in this case, the termination of either Hauptstimme
or Nebenstimme cordition is indicated by the Dictionary symbol

assigned code character — .

Examples:

"‘ i " N "‘ i
) 5 g_’ l‘g 3__‘

7
e —

1:;-

RTH3 T7# 4-TH4 5N 7# U=Tm
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A (;) In the case of multiple harmonics, the code letter O

is stated as many times as there are harmonic symbols.

Example:

1]

(-4
o
-
==
T
L+ L4700
The bracket ?T ani brace ?S may be represented in
various degrees of rotation, but the manner of indicating the
rotation of these symbols in their minimal extent is slightly
different from that when they have horizontal extent.
a2« If the symbol is of minimal extent, the compass
direction ¢ may have up to three characters.
b. If the symbol has horizontal extent ( and
thus requires the use of an identifier pair for its coding),
the vaiue of ¢ will be a one-character compass directions
S or N if the bracket or bmee is exactly parallel to the
stave and E or W in all other cases. (The ratiomale for
the single~character compass direction is the same as

that explained in note 1 above.)

If the symbols are encoded with an Attach Prefix and the
direction of attachment is the same as the value of ¢ within
the bracket or brace code, then the latter compass direction

may be suppressed.
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Examples:
| aumma— s’
c=N c=E c=E c=E c=3 etc,

Bracket form ?I and brace form 7S may have either horizontal
or vertical extent, depending on the rotation, but not both

simultaneously. In this they differ from the bracket forms

?F , 27 , 7 ,and ?T (Note 3, above), which may have both

horizontal and vertical extemt. Of course, the bracket and
brace may be represented as symbols of fixed shape, in which

case they embrace no more than a single notehead or character.

Examples:

L]

VFAW?IAE?T

or simply

<VYF>

LQAW?T

LQANW?I3N 5 GANE?TILN

22. 2
00?I3N,,4Q 5 6, ,oo;ILpN

~<:::) Organ pedal markings (U and A ) appearing above the

stave refer to the right foot, those below to the left foot.
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4 ) Unlike upbow armd downbow markings (Note 2 above), the symbols

belpw the stave are not inverted forms of those above the stave,

et

The placement of the symbols is signified by the characte}s

N and S suffixed to the code for the pedal symbol.

Example:

N

R — e 'U"’ A

o
AU

2QKS 3708 %@UN 5U@£§éi§iii} N . aﬁL
Q Q  lec. é. '“tj le MAA&1x¢*¢e&4‘$‘°"“
V"~ The oval aml rectangles surrounding a rehearsal letter

are
or numberYassumed to be wide enough to encompass the information

Q?#ME ©  1inside; it is never necessary to treat them as symbols of hori-
gontal extent. Appended.to the code character @ or # is
the literal information inside the oval or rectangle. If the
literal information is alphabetic (rather than numeric) then

the information is encoded ag a Literal (E6). | However, if

all rehearsal letters throughout the dataset are capitals it
is only necessary to set the shift lock mode in the first re-
hearsal letter code; it will then be assumed to hold for all

rehearsal letters until cancelled by ¢ (if at all){]

Examples: -

436 Aa

2el0 PHL36 ?@@¢B$ HegAAs
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N » The use of the octave transposition signs 8'C and 157
- | may be best illustrated through musical examples. Note that the
tefminal points of the symbol should be encoded as being posi-

tioned above or below the first note to which they refer. Note

the use of paired identifiers (C2).

Examples: -
gYR-- - -~ - 1
oosme 1
@'y 5 425 GaAS?"5 5 LAS?"6
or
50?"5,64 5 4,507"6
: v Piano pedal markings, both "pedal-down" and "pedal-up'

should appear directly below the beat or fraction thereof to
. which they apply. Therefore, to attach a pedal, say, "south-
east" of a note would not be good encoding style. Some guide-
lines are given in the examples that follow. The g default for
pedal indications is "below the bottommost stave of the In-
strument," that is, normally 100,
There are two species of pedal markings: the first uses

discrete symbols of fixed size to indicate down and up pedal.

-

Examples:

PH?P  3Q2*
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* &
R 3k
- 2H,TP,=H,?* 1Q Aue, MTL o

bype bat

'f'j ! }
2H. "P'AE-H'?* M G’ Al kg

Al e lean
The second uses a continuous symbol of horizontal extent Mt e

V-3

that indicates intermediate pedal releases within a "pedaling Je o ‘i

g ol alfadi”
¢ bt 1L 4 xc[u,(
use the same codes as above except that an underscore is suf- ﬁ.@«\atfz Lw/

phrase." In this case the beginning And end of the phrase

fixed to both. Intermediate pedal Telease with immediate re- ﬂw bl to

pedaling is indicated by 7).

Examples:
&
| A——
or L—m—m—m—mm—
RH?P_  3Q7%_

L A_A J\.__.__J \ o WX\.‘W
or L—1—1—1—"1 \ ~ ,(\,,J"’\
2H.7P_,~H,?» 30D L!f) z& | ’

2H.7P_1 TAE~HD 3Q°> Lm 27*
N\

.
) s
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o ' @ The encodings of multiple enmdings will consist of the

representations of the endings (treated as symbols of hori-
zontal extent with appropriate iclen‘tifiers) ard a literal

internal to the code (as it is intermal to the symbol) posi-

tioned between the ?) or ?( ani the identifier,

Example:

T 11Z. 3. .

?)el 41 ... ?)2 / 2)@2.83 oo 2B ven / vee 2(@3.$5 eed?(6 ous

@ For an explanation of codes of the form
D) | 4 1
see the introductory discussion of Dictionary Codes at the
teginning of this chapter.

@ The Dictionary Code ?&1, where i is an integer iden-
ey be

- &

M,Q
y employed with ey’

tifier (odd or even) that 3s
other Dictianary symbol within the dataset, is used as a dummy
code to be subsequently replaced by some other string. This
facility permits the encoder to pass over places of encoding
difficulty which can be "patched up" when the problem has been

- s0lved.,

"The Null sy‘mbol can stamd for a null
21nv151b1e) note to which ties amd other symbols may be related
cf. D5.4f,: "Ties Without Terminating Notes" and the topmost example
on D10,10). Thus a Null Note may be encoded with attributes such as
Space Code, Duration Code, Tie Code, Dictionary Code ard Slur Code."




o~
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Chord Analysis Symbols

The form of these DARMS symbols is still to Be announced.

E9
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Groupettes
A groupette is a non-normative subdivision of a metrical

unit., For example

3

Frr

is a groupette.

Groupette Definers

The essential information for each distinct groupette

type is encoded as a Groupette Definer at some point before

"the first appeararice of the groupette notation. Such a

definer is preceded anl followed by a Delimiter; the terminating
Delimiter, if a Blank, will not advance the position pointer
(c1). i

Notice that, ﬁﬁiiﬁé Equate Strings .or Chord Structures,
whth are defined at the first appearance of the object denoted,
Groupette Definers establish durational proportions that must
be defined before the first occurrence of the correspording
groupettes. Therefore, it is recommended as good encoding
practice that all Groupette Definers be encoded at the very
beginning of the data string, before the’musical‘text'itself
is encoded. Although this involves pre-scanning of the score
by the encoder, it will facilitate referencing in case

irregularities or errors in the data are discovered or
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suspected,

The form of a Groupette Definer is

!Esii;ggzj@.o.$

wheré m is the number of Notes of dura-bioné1 that occupy
the same time span that n Notes of duration 82 would normative-
ly occupy. The integer Groupette Identifier i uniquely
identifies the Definer. The Groupette Identifier j is given
only in the definition of a nested groupette as described
below. The suffix of&ﬁgrm @.e¢$ is required only when the
groupette notation involves one of the special bracketings
listed below under "Groupette Bracket Codes." Otherwise,
a groﬁpette of the form [r;—:— r] is assumed, where m is

given in the Groupette Definer,

Examples:

15Q7:4Q !13E1:1Q

Abbreviation Rules

1, I1If bamugi and 82 are the same and j is not used,
32 may be suppresseds

2, If g;= 1, then it may be suppressed.

Examples (compare with examples above):

15Q7:l 13E1:Q

Representing Notes and Rests in Groupettes

When a Note or Rest belonging to a groupette is encoded,
the identifier which refers to the correct Groupette Definer

is suffixed to the letter-dot Duration Code. Thus, for an



instance of the first groupette formation defined above,

such as

Jhad J )

 %the code would be (omitting Space Codes, etc., for purposes

of simplification)
Q7 E7 RE7 Q7 Q.7 E?
Note that although an identifier is defined in terms
of two specific durational units, the use of the identifier
exterds to all normative (i.e., binary) subdivisions of the
defined non-normative denomination. Thus, given thé Groupette

Definer !3H4:W (suppressing all but Duration Codes)

3

cJ cJ CJ is represented as H4 H4 H4 am
3 ,

JJ cJ(J ag Q4 Q4 HY HL4 and
3 '

‘U" | as Q4 Q4 Wk

all being equivalent in duration to a normative whole note.

Delta Suppression is applicable to Duration Codes that

include Groupette Identifiers.

Example:

2Hh 3 4 3H



A
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Note that the identifier is propagated forward with

—
the letter code; when the normative half-note returns, it
P =~

must be explicitly given on its first occurrence.

Nested Groupettes

Groupettes may be nested. Nested Groupette Definers
are recognizable by the fact that the Duration Codes to the

right of the colon have numeric Groupette Identifiers appended

to them. Nesting may be to any depth.

Example:

Groupette Definer

A: Outermost groupette !3H1:2H or
13HL W
B: Quarter-note triplet
replaces half~note
in groupette A: 13Q2:1H1 or
!13Q2:HL

groupette 2 defined in
terms of groupette 1
(above): 3 quarter notes
labelled "2" take the
place of one half-note
labelled "1" .

A and B combined

'/\ -
—f—p P
1 1
i
Code: 5H1 52 5 5 51 5.

(suppressing groupette bracket information for purposes
of simplification here)
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Groupette Bracket Codes

~ As stated above, a groupette of the form w
’ .
(where the integer m is given in the Groupette Definer)
will normally be assumed. However, special types of bracketing

can be represented by codes of the forms given.‘b'elow.

ssmeey | 361:QOCHY

3
EU 1381 :Qe(3$
N2
@ 1351 :qe3($
3
ey
L34

! 31 :Qe<3>$

1381 :Qe<3$
!3E1:Qe3<$
P r . 1381:Qe<3>$ (bracket is pushed
to end of normal

phys ical s sace for

l I l 1381 :Qe¢3| EUl=1qQul>$

'—-3)=J——-‘

32—

13E1 :Q@¢3:29$

- etc.




| ({ J : o If groupettes are breseht in a score but the groupette
| notation is suppressed, the point at which the groupette

‘notation ceases may be indicated by a definer of the form

In§iend g%
Example: 3 3
w @ - 8
- P @ | 1
C ; : £;§».g\\
{ L /

R tat23210/ lsateme 238321/
- OH2 /it 23210 /
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Ossia Controi Codes

"Ossia" staves provide alternate versions of portions
of the priﬁcipal musical text of an Instrument and are posi-
tioned above or below the relevant portions of the principal
text. To indicate ossia material amd its disposition in a
score a number of Ossia Control'Codes,vall of which begin with

the two-character prefix !- , are available to the encoder,

Encoding Information on Ossia Staves.

The general form of the code to indicate the opening of
ossia staves is
N V !—jic'
where J is\an exact multiple of 50, such that j/SO is equal
to Qf number of staves in the ossia brace,

+ or - indicates that the ossia brace being referenced
is, respectively, above cr below the principal stave
definéd by o , and

o designates the middle line of tﬁe prircipal stave to
which the ossia text refers. In this context, there-
fore, o must be an odd multiple of 25, that is, 25,
75y 125 ¢ o 0 |

N.B. The default value for fo is +25,

Thus, !-50-75 represents the beginning of a single




F2.2

ossia stave positioné&ibglgg the second principal stave of
~the current Instrument; the coding that follows.refers to that
ossia stave until the ossia mode is cancelled,

Note that codles of this form permit the referencing of
any ossia brace or stave, even if there be several such
braces or staves simultaneously deployed above and below
principal staves of an Instrument. . Once a particular ossia
brace has been referenced by sugh a code, the Space Codes
01-49 will refer to the topmost stave of that brace, 51;99
to the next lower, etc. | y ]
05sio Mode
({ftf 1S @v

a matural stratification of the information for a given ;%uvmj;C ﬁi“*“
DO Ggmé b&l\ U»C’ V'\r{

'&
convenient procedures for encoding such material. Note that \?

ht 1T

all abbreviations, in particular, "2-suppression” (Bl) and é~“ £

Because a principal text aml its ossia variants provide

Instrument, Linear Decomposition Mode provides natural and

» el

Stave Transposition (F4) may be employed within the code for

an ossia brace,

Note, also, that a code of the form !+50 (a Stave Trans-
position Code) does not cancel a code of the type !-50
(Ossia Code).‘ The two codes, although somewhat similar in
appearance, are categorically distinct anmd unrelated.

Since ossia staves are normally size-reduced one degree,
a Size Reduction Code (FB) will, in most cases, precede the
code opening the ossia brace or stave, for example, |

1r1-50 ' ~or 1M1-100-75
This signifies that the ossia stavé; as wéll as the sjmbols on it,

will be size-reduced.



'specifically indicated by an Ossia Suppression Code of the £/
£

F2.3

Ossia Mode Cancellatlon <¥&mqmrar? g»g{/{&wu &SS & ﬁ(a&&,bc&f«
rd*wu\ to Gss v Mode M-(,( OCcu()

. The Control Code
1-0to
where o= is as defined above, cancels the ossia mode; unless
a new Instrument Code is stated, the information that follows
will be assumed to pertain to the principal stave(s) of the
active Instrument.{:gowever, neither the suppression of the

ossia stave or brace nor cancellation of size reductionA(if
¢Qm’(lr"ﬁ2

any) is thereby implied:]

Ossia Stave Suppression.

Once an ossia stave or brace is opened, it is assumed

to continue throughout the score unless its suppression is

form

!"‘-l..-..I_Tl_; U‘ﬂ' “ae $ r%
where m is the Space Code of the middle line of the principal *Qﬁf

stave (m = 25(2s-1) where s = 1 for the tormost stave,
s = 2 for the next stave below, etc.) with which the
ossia stave or brace is associated; amd

07y 165 ose specifies the Space Codes of the middle lines

of the individual staves within the ossia brace that

are to be suppressed.

Since such specificity will rarely be necessary, there

“are useful defaults of which to take advantage:

1. A code of the form
!-n$
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will indicate suppression of all staves in the ossia brace
attached to the principal stave defined by me
2. The code
1-$
will indicate suppression of all ossia staves active in the
Instrument. It is expected that this code will be the

cancellation code most often employed.
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Size Reduction and Enlargement

DARMS ‘provides facilities for representing symbols that
are size-reduced or -enlarged. |
Size Re&uction of one or two degrees may be established
as a mode or may be specified for as small a unit of information
as a single Attribute within the code for a Note.
A Size Reduction Mode is indicated by one of the following
two codes, bounded on both sides by a Delimiter:
‘iw/} 1 . Lesser reduction: for cues, orna-
N mental configurations (except single
grace-nctes to Notes of normal size;

see section D4);

A Greater reduction: Tor grace notes
to cues.

The Size Reduction Mode thus established remains in force
until
1. normal size is re-established by means of the code

!'$ (preceded amd followed by a
Delimiter); or

2. the other Size Reduction Mode is establighed by a state-

ment of the correspording code.

Intra—token size reduction is made possible by iambedding,
/’”’} within the code for a Note, etc., the operators i or v

in front of the code far the size-reduced element(s) amd ¢  im-

mediately following it. Note that no Delimiters separate the
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Size Reduction Codes from the information to which it refers.

Example: o /

In the case of Attached

- Symbols (B?7), the Size Code immediately follows the Attach Prefix.
A Size Code may be prefixed to an Ossia Code, but not to an Instrument

| Code.

The size of symbols larger than normal is indicated By'

imeans of a Double-Space Code Prefix; see section B2 for furiher
details. Note that a symbol encoded with a Double~Space Code
Prefix is assumed to have normal proportions, anmd therefore is

not enlarged only along its vertical axis.,

D

.  If the Size Code is used to indicate an ossia
stave (which is normally size-reduced), it is used as a prefix to -
the code establishing cssia mode.” For the use of a |
Size Code in conjunction with a "stretched" symbol, see C3.6f.59 3
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Stave Transposition Code

The Stave Transposition Code facilitates the encoding of
the second‘and subsequent staves of a multi-staved Instrument
(eege, piano) by reducing the given or implied Space Code by
some multiple of 50. This can bring the Space Codes for the
segment in question to the range O1-49, where, in turn, they
may -be further abbreviated by all the means described in
section Al.

Specifically,

1+50

signifies-that all subsequent Space Codes (not merely those
for notes) are in actuality equal to 50 greater than their
encoded value. This means that
!+5O7!F 6E 9 30 9RE
is equivalent to
77'F 76E 79 80 79RE .
Taken over a larger span, the saving in characters made
péssible by the ﬁse of "2-suppression" (Bl) is considerable.
This cordition is terminated by either
1, a canceliation operator éf the form
1+0 |
which simply cancels the Stave Transposition Mode, or

2. another Stave Transposition Code, for example,




o

i

N

1+100 (or !+150, ete.) specifying a different increment.
Note that increments are always multiples of 50 and that
they are absolute, not cumulative values; that is, only the

most mcently stated code is in force,

Flt,2
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Doubling Mode

When notes are doubled at a fixed difference in Space

Codes on the same stem (except for whole notes), an abbre-

viated form of representation may be used. The symbol

t+nl
establishes the Doubling Mode at the arithmetic difference
n between the Space Codes of the doubling note and the note
from which it is referenced. Thus, given !|+7] all notes sub-
sequently encoded (unbil otherwise indicated) will be assumed
to be doubled at the (mizsical) interval of an octave above.
Doubling Mode is cancelled by the symbol

t+ol
or changed to another interval if a new doubling symbol is
stated with a new value of n. The example below demon-
strates the use of the doubling operator, which must be set

off by a Delimiter on both sides,

Example:

G 'ko# M2l (2 3 4) +5] (2 3 4) !|+ol 7qup
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Enharmonic Equivalents’

Note that the interval being doubled must be notated so

that the arithmetic difference between the Space Codes of the

two notes is conmstant. If in a series of thirds there occurs

— *
doubling at the third cannot be used for the interval marked

with an asterisk.

Acéidentals

Doubliﬁg Mode does not'assign" accidentals to the implied
note except in the case of octaves and octave multiples (e.g.,
when the interval is represented by +7, +14, +21, etc.).
This default assumption for octaves can be overridden by
follewing n with an asterisk when establishing Doubling
Mode, €., )

H+7%

Here and in the case of all non-octave intervals, the follow-
ing rules pertain to the encoding of accidentals:

1, An accidental on the note that is doubled is given
in the normal way;

2. An accidental on the douﬁling note is stated as in
a C?ord Structﬁre Reference, i.e.ﬁiv)%s followed by a comma,

)
and:placed directly in front of the encoding for the note

of which it is the doubling.
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Examples:

45+ e
*
H+3l #2,199 0 -4,1-

- !

H+d 19 2# 3

=c==
ECMIE

] 19#Q #972# #30,3

¥ BT g'?\ nd o 16-67/'((4=‘$
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Equate Codes

Equate Codes simplify the encoding process by allowing a

passage that recurs in identical or musically transposed form

—— to be so designated, on its first appearance, by means of an

Equate String Definer. Subsequent occurrences of the passage
may then be represented by an Equate Code Reference.
The form of an Equate Code Definer is

=_5:,_I'_=§,;L=$

where i is the Equate Code Identifier assigned by the encoder,
is the DARMS string associated with i, and

is the number of occurrences in immediate succession of

string s« If r =1 then it and the preceding comma may

be suppressed, thus producing the form. =i=s=$% .

The minimal (and probably most frequently used) form of
the Equate Code Reference is
=i$
which represents string i. However, the gereral form of the
Equate Code Reference is
:ixté,r$
where i1 is the Equate Code Identifier,
* indicates that string i1 is to be transposed according

to principles explained in the appendix to this chapter.
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(?/ ( ' ~ tAis the increment that is to be added or subiracted from
all Space Codes in s if s recurs at one octave (A=7)
or two (or more) octaves (& =14) above(+) or below(-) the
defined disposition of siring s; if A is zero, then the
signedvA may be suppfessed.

Example:

k¥
|

=iy’

=L“=7Q 6 5‘:$ s =4"7$ sa0

is the number of occurrences, in immediate succession,

and T
(as modified, if at all, by transposition operators in
the Equate Code Reference) of s. If r is 1, then it and
the preceding comma may be suppressed.
(?ﬁ;j When the information represented by Equate String References

is converted to canonical form, BEquate String References will be
replaced by the DARMS strings they represent before other abbre-
viations are exparded. It is therefore particularly imporiant
to consider carefully whether or not a Delimiter (1) is re-
quired as the last character of the defined strings.

For example, given a repeated passage such as

:Zﬁ_Ja‘_xg__};_<g__k_*__

the Equate String Definer

=5,2=4Q 3 4 =$
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will first be expanded to
b 3 4 4 3 4
(with one trailing blank)
fefore other abbreviations are expanded. However, if the string
is defined as
-5,2:0Q 3 lUe$
then the unintended string |

ba 3 4 3 4

will be generated.

Sigma and Delta Propazation with respect to Equate Code

Because of ambiguity that might otherwise result, the fol-
lowing rules govern the suppression and forward propagation
of Space Codes and Duration Codes at the beginning and erd of
a defined string:
1. There is no propzgation of Space Code or Duraiion Code
across the prefix ( =i= ) of an Equaté String Definer,
which means that in the defined string these codes cannot
be suppressed for the first Note and that the Duration Code
cannot be suppressed for the first Rest., Therefore, a
DARMS string of the form
| b 5 6H =5Q 4E ... =}
is illegal because the Space Code for the first note in
string 5 is lacking; it will not be assumed o be 6.
2. There is propagation of Space Code ard Duration Code
values across the =$ termimating the defined siring.

Therefore, in the case of




T

51 5 6 7 =$ H
the Space Céde of the last note in the defined string T
will be assigned to the first note to the right of the\$ R
siﬁce the Space nge of that note has been suppressed.
In other words, the terminating $ in Equate String
ﬁefiners has no effect on the rules for Sigma Suppression

(B1) and Delta Suppression (D4).




Matrix Definers and References

The form of these DARMS symbols is still to be announced.

4 MW%

ﬁg [0
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-Comments

By means of a Commeﬁt Godé of the‘forﬁ 

where s is a string consisting of any combination of characters
except thendbllar sign, |

comments that are not'ihems¢IVes pa;tkof the 3c§re'being
encoded may be inserted into a DARMS.text. |

Comment Codes may occur at any point within any DARMS
Music Symbol or Control Code, thereby enablingvthe encoder
to comment on any aspect of the musical text, its representa-

tion in DARMS or the DARMS combrol mechanisms employed. Such

comments should be immediately appended to the codes for the

feature or control being commented upon, without any Delimiter
intervening. The systenm éoftware,will maintain the association
of the comment and DARMS code immediately preceding. A comment
may also appear as an imdeperdent DARMS tokengwith a‘Delimi{erv‘
on both sides; in this case the comment Willwnot be éssociaféd
with any specific piece of iﬁforﬁation. o | |
Example:l -
" —

——

DARMS text without comments: 6Q>

DARMS text with comments: 6KC# IN THE 1932 VERSIONPQKDOTTED IN
. 1932 VERSTON$IKSTACCATO IN 1932 VERSTON$
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