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Foreword

ISO (th
Commis
ISO or

e International Organization for Standardization) and IEC (the International Electrotechnical
sion) form the specialized system for worldwide standardization. National bodies that are members of
IEC participate in the development of International Standards through technical committees

established by the respective organization to deal with particular fields of technical activity. ISO and IEC

technics
and nor
technolg

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.

The ma

Standarfds adopted by the joint technical committee are circulated to national bodies for yoting. Publication as
an Interpational Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attentiop is drawn to the possibility that some of the elements of this documeht:may be the subject of paten
rights. 1I$O and IEC shall not be held responsible for identifying any or all suéh patent rights.

ISO/IEQ
Subcon

ISO/IEQ

audio-visual objects:

— Part 1: Systems

—  Par

—  Par

—  Par

—  Par

—  Par

—  Par

—  Par

—  Par

| committees collaborate in fields of mutual interest. Other international organizations, governmenta
-governmental, in liaison with ISO and IEC, also take part in the work. In the field of informatior
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

in task of the joint technical committee is to prepare International Standards: Draft Internationa

14496-23 was prepared by Joint Technical Committee ISOQHEC JTC 1, Information technologyj
mittee SC 29, Coding of audio, picture, multimedia and hyperimeédia information.

14496 consists of the following parts, under the genéral title Information technology — Coding of

t 2: Visual

t 3: Audio

t 4. Conformance testing

t 5: Reference software

t 6: Delivery Multimedia Integration Framework (DMIF)

t 7. Optimizedreference software for coding of audio-visual objects [Technical Report]
t 8: Carriage of ISO/IEC 14496 contents over IP networks

t 97 Reference hardware description [Technical Report]

— Part 10: Advanced Video Coding

— Part 11: Scene description and application engine

—  Part 12: ISO base media file format

— Part 13: Intellectually Property Management and Protection (IPMP) extensions

— Part 14: MP4 file format
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— Part 15: Advanced Video Coding (AVC) file format
— Part 16: Animation Framework eXtension (AFX)
— Part 17: Streaming text format

— Part 18: Font compression and streaming

— Part 19: Synthesized texture stream

1+— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format’(SAF)
+— Part 21: MPEG-J Graphics Framework eXtensions (GFX)
1+— Part 22: Open Font Format

1+ Part 23: Symbolic Music Representation

1+— Part 24: Audio and systems interaction [Technical Report]
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INTERNATIONAL STANDARD ISO/IEC 14496-23:2008(E)

Information technology — Coding of audio-visual objects —

Part 23:
Symbolic Music Representation

I Scope

[his International Standard defines the Symbolic Music Representation technology. By capitalis
Symbolic Music Representation technology the acronym “SMR” has been derived.

A symbolic representation of music is a logical structure based on symbolie elements representing aug
bvents, the relationship between those events, and aspects related to howthose events can be rende
synchronized with other media types.
Many symbolic representations of music exist, including different{styles of notation for chant, classicz
lazz and 20th-century styles; percussion notation; and simplified notations formats for children ang
mpaired readers. MPEG-4 SMR does not standardize one ormore of these representations, but inste
bxtensible language allowing those representations and'many more which share a common un
structure of music representation.

MPEG-4 SMR allows the synchronization of symbolic music elements with audiovisual events that
standardized MPEG technology can represent.aid render.

'he SMR technology is composed of different tools, which normative descriptions are in Clauses 7 to
— SMR Bitstream: the syntax and semantics of the SMR bitstream.
— Symbolic Music Extensible Format (SM-XF): the syntax and semantics of the SMR format.
— Symbolic Music__ Synchronization Information (SM-SI): the syntax and semantics
synchronisation Jnformation between the SMR elements and the other audiovisual elements.
are applied-to the SMR XML format for rendering.

— SMR.Object Types for Profiles: the object types of SMR to be used for the definition of Profiles.

ing the

jovisual
red and

| music,

vision-
ad is an
derlying

existing

2.

of the

— Symbolic Music Formatting Language (SM-FL): the syntax and semantics of the rendering rdles that

P2 Normativereferences

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.
ISO/IEC 14496-1:2004, Information technology — Coding of audio-visual objects — Part 1: Systems

ISO/IEC 14496-3:2001, Information technology — Coding of audio-visual objects — Part 3: Audio

© ISO/IEC 2008 — All rights reserved
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ISO/IEC 14496-11:2005, Information technology — Coding of audio-visual objects — Part 11: Scene
description and application engine

ISO/IEC 23001-1, Information technology — MPEG systems technologies — Part 1: Binary MPEG format for
XML

IETF RFC 1952: GZIP File Format Specification Version 4.3, P. Deutsch, May 1996

Extensible Markup Language 1.0 (second edition)), W3C Recommendation, 6 October 2000,
http://www.w3.org/TR/2000/REC-xmI-20001006

XML Ychema Part1: Structures and Part2: Datatypes, W3C Recommendation, 2 May ,2001
http://www.w3.0rg/TR/2001/REC-xmlschema-1-20010502, http://www.w3.0rg/TR/2001/REC-xmlschema-2
20010502

Canonidal XML version 1.0, W3C Recommendation, 15 March 2001, http://www.w3.org/TR/2001/REC-xml
c14n-20010315

3 Coanformance

=

The isslies related to the conformance are reported in ISO/IEC 14496-4, Inforntation technology — Coding o
audio-visual objects — Conformance testing.

4 Terms and Definitions

For the| purposes of this document, the terms and definitions' given in the Music notation glossary fron
MUSICNETWORK?" and the following apply.

4.1
accidental
aIteratiTn
sign thal prescribes the alteration of a note whenlocated before it

NOTE Accidentals are: sharp and double 'sharp; flat and double flat; and natural.

4.2
bar
space ekisting between two strings’located vertically with respect to the staff lines

NOTE Within the bar there’is a series of music figures whose sum of duration values is equal to the indication set a
the beginning of the music_text right after the clef. Such an indication is expressed through a fraction (4/4, 2/4, 3/8, etc.) of
the meagurement unit: the.whole.

4.3
BIFS
set of topls specified in ISO/IEC 14496-11 for the composition of media object data in interactive scenes

4.4
bitstream stream
ordered series of bits that forms the coded representation of the data

4.5

BNF

Backus-Naur form

BNF is a description for context-free grammars of programming languages

1) http://www.interactivemusicnetwork.org/glossary/index.htm.

2 © ISO/IEC 2008 — Al rights reserved
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4.6

clef

reference sign set at the beginning or within the music line with the aim of identifying a line with a given sound
so to assign each note a valid position in the whole staff

4.7
CWMN
Common Western Music Notation

8
figure
jeneric terms for musical symbols such as notes, rest, etc.

1.9
hote
bvent with a start and a duration that produces sound

1.10
rest
moment of silence in music

NOTE A rest can have a determined or an undetermined duration (fermatay.

1.11
SM-FL binary format
binary format of Symbolic Music Formatting Language

1.12
SBMR decoder
embodiment of the SMR decoding process

1.13
5M-SI binary format
binary format of Symbolic Music Synchrenization Information

1.14
BM-XF binary format
binary format of Symbolic Music eXtensible Format

1.15
staff
set of five horizontal lines and four interline spaces

NOTE Notes and rests are written both on the lines and among the spaces.

1.16
Symbolic Music eXtensible Format
SM-XF

T

acantatinn
ToCTatom

417

Symbolic Music Formatting Language

SM-FL

language to formalize the rule for formatting symbolic music representation

4.18

Symbolic Music Synchronization Information

SM-SI

format coding the synchronization information from symbolic music representation and audio-visual elements

© ISO/IEC 2008 — All rights reserved 3
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419
XML

eXtensible Markup Language

5 Conventions

5.1 Naming convention

The Symbolic Music Formatting Language (SM-FL) specification (clause 10) contains several definitions tha
are used throughout the SMR normative text. When required, the naming adopted in clause 10 shall\be
considefed as the ultimate naming convention for SMR concepts and names.

5.2 Dpcumentation convention

The syntax of each element in the SMR is specified using the constructs provided by XML |S¢chema (see XML
Schemd Part 1: Structures and Part 2: Datatypes).

Elemen{ names and attribute names in the representation are in SMALL CAPS. Througheut the document, italics
are usefl when referring to elements defined in the SMR (see for example clause 8), hereafter known as the

Model.

The syntax of each element in the SMR is specified using the following format.

Table 1 — Example element specification

oz ]
""""" n

;-4 CHILD3 %
L ~ECIEE S

[PRRENT -

Diagram e
1..@
Children | <CHILD1> <CHILD2> <CHILD3> <CHILD4> <CHILD5>
Used by | <GRANDPARENT1> <GRANDPARENT2>
Name |Type Description
Attriblites v P
ID ID A unique ID value, which can be referenced by another element.

<xsd:element name="PARENT">
<xsd:complexType>
<xsd:sequence>
sdreloment xefo"CUTTHIN mionccpmegng

Source

<xsd:element ref="CHILD2"/>
<xsd:choice>
<xsd:element ref="CHILD3" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="CHILD4" minOccurs="1" maxOccurs="unbounded"/>
</xsd:choice>
<xsd:element ref="CHILD5"/>
</xsd:sequence>
<xsd:attribute name="ID" type="xsd:id"/>
</xsd:complexType>
</xsd:element>

© ISO/IEC 2008 — All rights reserved
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The Language Definition clause contains syntax diagrams for each element. Here is an example syntax
diagram with annotations:

- .
N

\ Sequence group

{  Required child

7 L —. -

Parentetement 7

L

\

A

/" Regulred child ™
‘., With-children

///

Figure 1 — Example element,syntax diagram

Examples are included in separate clauses, and are(shown in this document using a separate font and
background:

<Example attributel="example attribute value">
<Elementl>example element contéen®</Elementl>
</Example>

b Symbols and abbreviations

The mathematical operators used to describe this subpart of ISO/IEC 14496-3 are similar to those usg¢d in the
C/C++ programming language:.

+ addition
subtraction
or*  multiplication
division
EXP exponential function (base e)
(o]¢ natural logarithm
0g10 base-10 logarithm
bbs absolute value
loar(x) greatest integer less than or equal to x
'\nil(v) least infngnr grnnfnr than or =Yall 1al to x
> greater than
< less than
>= greater than or equal to
<= less than or equal to

<> or != not equal to

© ISO/IEC 2008 — All rights reserved 5
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Numeric formats and data types used in the XML schemas in this subpart are identified as follows:
boolean: it can assume two values: true and false.

enum: enumerate collection of possible values. List of possible values are reported in the XML schema.
nonNegativelnteger: an integer number that may range from 0.

positivelnteger: an integer number greater than zero.

string: Ja string of characters.
integer] a number that includes positive, negative and zero values without fractional part.

decimal: a floating point number.

7 SMR Bitstream

7.1 Introduction

The dedoding process is described in SDL (see ISO/IEC 14496-1). This subclause describes the semantics o
global decoding classes and the representation of types.

7.2 SMR Bitstream Introduction

The hepder streams are transported via MPEG-4 systems' ISO/IEC 14496-1. These streams contain
configuration information, which is necessary for the decoding process and parsing of the raw data streams
However, an update is only necessary if there are changes in the configuration.

The payloads contain all information varying on a_frame to frame basis and therefore carry the actual audid
information.

7.21 AudioSpecificConfig
This clapse is informative, the AudioSpecificConfig definition can be found in ISO/IEC 14496-3:2005/Amd.5.

AudioSpecificConfig() extends the abstract class DecoderSpecificinfo, as defined in ISO/IEC 14496-1; wher
DecodefConfigDescriptor.objectTypelndication refers to streams complying with ISO/IEC 14496-3 in this case
the exisfence of AudioSpecificConfig() is mandatory.

6 © ISO/IEC 2008 — All rights reserved
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Table 2 — Syntax of AudioSpecificConfig()

ISO/IEC 14496-23:2008(E)

Syntax

No. of bits

Mnemonic

AudioSpecificConfig ()

{

audioObjectType = GetAudioObjectType();

samplingFrequencyindex;

if ( samplingFrequencylndex==0xf)

samplingFrequency;
channelConfiguration;

uimsbf

uimsbf
uimsbf

sbrPresentFlag = -1;

psPresentFlag = -1;

if (audioObjectType == 5 ||
audioObjectType == 29 ) {

}

}

else {

}

case 28:

break;
case 30:

break;
case 32:
case‘33:
case 34:

case 40:

extensionAudioObjectType = audioObjectType;
sbrPresentFlag = 1;
if (audioObjectType == 29 ) {

psPresentFlag = 1;

extensionSamplingFrequencylindex; 4
if ( extensionSamplingFrequencylndex==0xf )
extensionSamplingFrequency; 24
audioObjectType = GetAudioObjectType();
if (audioObjectType == 22)
extensionChannelConfiguration; 4

extensionAudioObjectType = 0;

switch (audioObjectType) {

SSCSpecificConfig();

sacPayloadEmbedding; 1
SpatialSpecificConfig();

uimsbf

uimsbf

uimsbf

uimsbf

case 4+t

break;
default:

/* reserved */
}

© ISO/IEC 2008 — All rights reserved
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if ( extensionAudioObjectType =5 &&
bits_to_decode() >=16) {
syncExtensionType; 11 bslbf
if (syncExtensionType == 0x2b7) {
extensionAudioObjectType = GetAudioObjectType();
if ( extensionAudioObjectType ==5) {
sbrPresentFlag; 1 uimsbf
if (sbrPresentFlag == 1) {
extensionSamplingFrequencylindex; 4 uimsbf
{HextensionSamplingFregueneyndex=—=0d
extensionSamplingFrequency; 24 uimsbf
}
if ( bits_to_decode() >=12) {
syncExtensionType; 11 bslbf
if (syncExtensionType == 0x548) {
psPresentFlag; 1 uimsbf
}
}
}
}
if ( extensionAudioObjectType ==22) {
sbrPresentFlag; 1 uimsbf
if (sbrPresentFlag == 1) {
extensionSamplingFrequencylindex; 4 uimsbf
if ( extensionSamplingFrequencylndex ==-0x{))
extensionSamplingFrequency; 24 uimsbf
}
extensionChannelConfiguration; 4 uimsbf
}
}
}

For the pxact semantics of AudioSpecificConfig() please refer to ISO/IEC 14496-3 Subpart 1.

7.3 SMR Bitstream Description

7.3.1 $MR Bitstream Header

The syhbolicMusicSpedifiicConfig class is attached to an AudioSpecificConfig when an SMR object ig

coded. It is specified bysthe following semantics:

/***** kA Kk kA kAKX KRNk Ak kA hkkkhkkxkkkkhkkx*

bitstxéam formats

* ok k Kk kK ****************************/

class $ymbolicMusicSpecificConfig { // the bitstream header

bit (4) version; version of this specification i1s 0b0000

unsigned int (12) pictureWidth;
unsigned int (12) pictureHight;

bit (1) isScoreMultiwindow; // O
unsigned int (8) numberOfParts;
unsigned int (3) notationFormat;

vliuimsbf8 urlMIDIStream length;

byte (urlMIDIStream length) urlMIDIStream;

// rendering window X size
// rendering window Y size

: one window only - 1: multiple windows

// parts of the main score
// CWMN or other sets

//length in bytes

// reference to the MIDI stream, as url

© ISO/IEC 2008 — All rights reserved
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bit (2) codingType; // coding of the XML chunks

vluimsbf8 length; //length in bits of decoder configuration, unsigned integer
/** start of decoderConfiguration **/
if (codingType == 0bll) {
bit (3) decoderInitConfig;
if (decoderInitConfig == 0b000) {
bit (length-3) decoderInit;
}

} else {

k]

lodel ] )
oroclirengcetr), ety

}

/** end of decoderConfiguration **/
bit more data; // 1 if yes, 0 if no

while (more data) {
aligned bit (3) chunk type;
bit (5) reserved; // for alignment
vluimsbf8 chunk length; // length of the chunk in byte
switch (chunk type) {
case 0b000O
mainscore file sco;
break;
case 0b001
bit (8) partID; // ID of the part at which theXfollowing info refers
part file npf;
break;
case 0b010
// this segment is always in binary as_ Stated in Section 9
synch file sync;
break;
case 0b011
format file fmt;
break;
case 0bl100
bit (8) partID;
bit(8) lyricID;
lyrics file lyr;
break;
case 0b101
// this segment, is always in binary as stated in Section 11.4
font file fony

break;
case 0bl10 ;. reserved;
case 0blll.% Jreserved;

}
aligned bit{l) more data;
bit (7) peserved; //for alignment

}

rhé ‘SymbolicMusicSpecificConfig class contains all the information required to configure and st

art up a

ed with

Bymbolic Music Representation decoder. It specifies first the header information which shall be deco
the following semantics:

version denotes the version of specification that this binary stream adheres to.

pictureWidth and pictureHeight specify the rendering size in points or pixels.

isScoreMultiWindow specifies if the score shall be rendered with one single window for all parts or by

individual windows.

numberOfParts specifies how many parts are contained in the score.

© ISO/IEC 2008 — All rights reserved
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notationFormat specifies if the score is a Common Western Music Notation format or other. For values of this
field see Table 3.

Table 3 — Identification of Coding Type for SMR chunks

urlMIDI
rendere
a strean

Please

vluimsb
present
significa
ulrMIDI

For the

A sequd
file (ma
occur in

One an
more pa
Multiple

Lyrics ¢
these chi

Synchrg
valid for

If a forn
decoder

Value of Notation Format | Notation Format
0b000 reserved

0b001 CWMN

0b010 BRAILLE

0b011 SPOKENMUSIC
0b100 OTHER

Btream specifies a possibly associated MIDI (i.e. MPEG4-SA Object Type’ 13) data stream to be
H as score according to the specification in clause 11, Relationship with pther parts of the standard. |
h ID is passed to the decoder by an associated MusicScore node, this field-is ignored.

note that vluimsbf8: Variable length code unsigned integer, with most significant bit first. The size o
8 is a multiple of one byte. The first bit (Ext) of each byte specifies if set to 1 that another byte is
for this viuimsbf8 code word. The unsigned integer is encoded by the concatenation of the seven leas
nt bits of each byte belonging to this vluimsbf8 code word. If ur1MIDIStream length is zero the
Btream is not present.

semantics of codingType, decoderlnitConfig and<decoderlnit please refer to subclause 7.4
nce of one or more chunks follow, where each.echunk belongs to one of the following file types: SM-XR

n score and parts), SM-SI, SM-FL, lyrics,fonts; one or multiple chunks of each of these types may
the bitstream according to the following, rules:

rt_file chunks representing single, parts can be present in the bitstream together with the main score
successive part_file chunks_referring to the same partlD are concatenated in coding order.

hunks are referred to a.specific part. If the partID refers to a part_file that has not been decoded ye
unks shall be ignored:

nisation chunks-are referred to the main score and thus to the global synchronization of parts. This is
all parts.

nat_file_chunk is not present or a file is missing, the decoder shall use its own format file. Thus the
has to-provide internally all the formatting rules to cover all the predefined symbols.

d only one main SM-XF mainscore file shall be transmitted in the bitstream. A sequence of one of

i

i

The fon

_file fon contains one or more OpenType fonts as defined in ISO/IEC 14496-18 If a font file chunk ig

not present or a file is missing, the decoder shall use its own font files. Thus the decoder has to provide all the
font files internally for covering all the predefined symbols.

The main score chunk shall be the first chunk in the bitstream. All other chunks may follow in any order
provided that lyrics and font chunks referring to a partID come after the related part_file.

10
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7.3.2 SMR Access Unit

The Symbolic Music Access Unit contains real-time streaming information to be provided to a running SMR
decoding process. It may contain as many chunks as desired and as permitted by the available bandwidth. It

may contain a sequence of one or more chunks as specified by the following code:

class SMR access unit { // the streaming data

bit (1) more data = 1;

bit (7) padding = 0000000;

while (more data) { // shall have at least one chunk
aligned bit (3) chunk type;
bit (5) reserved; // for alignment

vluimsbf8 chunk length; // length of the chunk in byte
switch (chunk type) {
case 0b00O0
mainscore file sco;
break;
case 0b001

part file npf;
break;

case 0b010
// this segment is always in binary as stated”in Section 9
synch file sync;
break;

case 0b01l1
format file fmt;
break;

case 0bl00
bit (8) partID;

lyrics file lyr;
break;

case 0bl1l01

font file fon;

break;
case 0bl10 : reserwed;
case 0Oblll : regerved;

}
aligned bit (1) more data;
bit (7) reserved;///for alignment

}

it

bit (8) partID; // ID of the part at which the followinhg info

// this segment is always in binary as stated in Section 11.4

refers

bit (8) lyricID; // ID of thesdyrics at which the following info refers

he same semantics apply as specified in SymbolicMusicSpecificConfig. In addition, lyrics chunks
o a partldD shall be considered for decoding if referring to part file files
SBymbolicMusicSpecificConfig in Access Units preceding the current Access Unit or in the same

received

referring
in the
Access

IUITIple successive part_Ttlle chunks rererring 1o the same partiD In the same AU are concatenated |

coding

order. The same rule applies for mainscore_file chunks, synch_file chunks, format_file chunks, font_chunks

and lyrics_file chunks with the same lyriclD and partID.

If additional format file chunks and/or font_file chunks are received in successive AUs, this shall be

interpreted as a replacement of the previous format_file and/or font_file.

An SA AU carrying MIDI information shall be decoded according to semantincs and process specified in

ISO/IEC 14496-3 Subpart 5.

© ISO/IEC 2008 — All rights reserved
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7.4 Coding XML Segments

The XML segments of the SMR bitstream, namely: mainscore_file, part_file, lyrics_file, and format _file, can be
coded in three ways. They can be packed into the bitstream as 1) uncompressed XML segments, or 2)
compressed with GZIP IETF RFC 1952 or 3) compressed with BiM as specified in ISO/IEC 23001-1. The
coding method used for all XML chunks is specified in the SymbolicMusicSpecificConfig using the codingType
field — note that this does not apply to non XML chunks, i.e., synch_file and font_file. The different coding

alternatives correspond to different application requirements of compression ratio and decoding si
the SMR bitstream chunks. Table 4 gives the possible values of the codingType field.

mplicity for

Table 4 — Identification of Coding Type for SMR chunks

Value of codingType Encoding Type
0b00 reserved

0b01 XML

0b10 GZip

Ob11 BiM

In casg of BiM encoding (codingType = 0b11), the decoding syntax of each chunk is described by

FragmentUpdatePayload (startType) in subclause 7.3 of ISONEC 23001-1:2006, where
identifiep the XML data type of the encoded chunk according to Table:5.

Table 5 — Identification of startType for.coding SMR chunks with BiM

chunk type startType
mainscore_file SMXF_MainType
part_file SMXF_PartType
format (file SMFLType

lyrics file SMXF_LyricType

The decoding of BiM\7"encoded SMR chunks requires configuration information
SymboljcMusicSpecificConfig, Wwhich is detailed in subclause 7.4.1. The 1length

SymbolicMusicSpeciftcConfig allows SMR clients that are only interested in non-XML fragments (i.e.

synch_flle and font\file) to skip such information and provide room for future extensions.

7.4.1 BiM<{Decoderlnit

startTypq

in  the
field in

The Decoderinit specified In this section 1S used 10 transmit Initialisation Information required by the bl

Decoder in the case where the EncodingVersion is set to ‘0b11’ in the SMR codingType.

12 © ISO/IEC 2008 — Al rights reserved
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Table 6 —decoderlnit for BiM encoding

Value of decoderlnitConfig | Semantics

0b000 inline decoderlnit
0b001 default decoderlnit
0b010-0b111 reserved

The Syntax of the decoderlnit is specified in ISO/IEC 23001-1. As shown in Table 6, the-'decod
ransmitted to the decoder when decoderlnitConfig is set to 0b000. The value 0b001 coerrespond

SO/IEC 23001-1 with the following constants:

Field No. of bits Value
SystemsProfileLevellndication 8 '0x00:
UnitSizeCode 3 0060
NoAdvancedFeatures 1 0
ReservedBits 4 0000
AdvancedFeaturesFlags Length 8 0x01
nsertFlag 1 0
AdvancedOptimizedDecodersFl 1 0

Ag

ReservedBitsZero 6 000000

he referenced schemas, shall be the following schemas: smxf_main.xsd, smxf_part.xsd, smxf_lyric,
5mfl.xsd.

y.4.2 SMR Datatype Codecs

he following'defines a set of codecs that shall be used by default for the encoding of SMR XML Frag
BiM is used, for the representation of SMR XML Fragments.

n the/MPEG-7 framework, the use of a specific codec for a specific type is signalled using th
configuration mechanism defined in ISO/IEC 23001-1. This mechanism associates a codec using its

erlnit is
5 to the

jefault decoderlnit, while other values are reserved. The default predefined decoderlnit is confomant to

xsd and

ments if

b codec
URI with

h lict ~Af cohama fvnne Ear that Atienaons A LIDI e Acoianad tn Annh ~nAAn 1n A AlacoifinatiAanQalhars
SOt o156 3 T Orthat oS

e, which

LIASZRRL= BN A ~4~3=4 o T PUTrPoOST o OT T 1o aooignetUto—Catm CoOTUT T o Caoooatro CToTT

defines the list of the specific codecs.

© ISO/IEC 2008 — All rights reserved
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Table 7 — Conding Formats for SMR datatype

Data Type to be description

coded

boolean it can assume two values true and false.
Enum enumerate collection of possible values. List of

possible values are reported in the XML schema.

onNegativelnteger an integer number that may range from 0.

ositivelnteger an integer number greater than zero.
tring a string of characters.
Integer a number that include positive, negative and zero value

without fractional part.

Decimal a floating point number.

7.5 Decoding Process

This supclause describes the algorithmic Symbolic Music Representation decoding process, in which 3
bitstream conforming to object type 40 or 41 is rendered.

The general architecture of an SMR decoder is presented‘in Figure 2:
SMR Decoder
User Input,
. fields value, etc.
Sync. |nfoI SMR q----- —
Manager ft1---9
T Symbolic Musi
music info, usic
MPEG-SMR) * events Score
Streamn 8 — 5 Node
from-DMIF § N g SMR
——p( © m=Pp| SMR jfwmp 5 >
F| (Model | Tz | e
@ )
— ) SMR_ J
Rendering
Rules

Figure 2 — MPEG SMR DECODER

7.5.1 Decoder Configuration

When an SMR decoder is instantiated following the opening of an SMR elementary stream, an object of class
SymbolicMusicSpecificConfig is provided to that decoder as configuration information. At this time, the

14 © ISO/IEC 2008 — Al rights reserved
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decoder shall be initialized and then it shall parse the decoder configuration information into its chunk
component and use them as follows:

e When a mainscore_file is found in the configuration, it shall be decoded by the adequate binary
decoder as specified by codingType. If codingType is equal to 0x01 the content of the bitstream will
be sent to the SMR Model parser. If codingType is equal to 0x10 or 0x11 the following bitstream will
be sent to the gzip or Bim decoder respectively and their output will be fed to the SMR Model parser.

e The same rule as above applies to chunks of type part_file, lyrics_file, and format_file. In the case of

format fila _informatinn chall ha cant o tha farmattina Aanaina o intarnerat ranAdarina elac
ror ot e o oo S-St ttOCTorm ottt g erngme— TreeTrpreTT ISeH TS

¢ When a synch_file is found in the configuration, the information contained will be parsedyand sent to
the manager unit for synchronization (mapping logic timed events to real-time events)

e When a font file is received, this shall be decoded according to thé~Tules spedgified in
ISO/IEC 14496-18 (see subclause 11.4) and the output shall be sent to the rendering engine.

For semantics of the different bitstream elements and in which order and number they can be present¢d to the
Hecoder, please refer to subclause 7.3.1.

n the event that MIDIstream contains a valid value, information referred to by this URL shall be lused as
specified in subclauses 7.5.2 and 11.3.

f the header information does not contain any chunk, the decoder shall delay its font configuration until the
irst access unit with valid chunks is received. At that moment the decoder decides if custom fonts |shall be
ised (i.e., a font_file chunk is received in the first and/or-following access units) or if the available fonts for
bredefined symbols shall be used instead.

y.5.2 Run-time Decoding Process

At each time step during the systems operatigni-the Systems ISO/IEC 14496-1 layer may present to the SMR
jecoder an Access Unit containing data eonforming to the SMR_access_unit class, as well as stfuctured
budio access units (SA_access_unit, see ISO/IEC 14496-3 Subpart 5) containing MIDI informatipn. It is
esponsibility of the SMR decoder to_receive these AU data elements, to parse and understand them as the
arious SMR bitstream data chunks;*to produce the corresponding normative output, and to present to the
systems layer the Composition_Unit.

The SMR decoding time step does not necessarily correspond to the systems time step, and it may or may
not be synchronized with‘it! Nevertheless, the SMR decoder shall be able to receive Access Units agcording
o the systems layer time step and provide output buffers at that rate.

A\t each internal-time step, the SMR decoder shall first check for possible events received from the pystems
ayer during the-previous time period (see subclause 7.5.3) and then check for possible Access Units teceived
juring the 'Same time period. SMR_access_unit data shall be decoded as specified in this sfandard.
SA_access/ unit data containing MIDI information shall be decoded as specified in ISO/IEC [14496-3
Subpart:d with the limitations specified in subclause 11.3.

[he’several bitstream components contained in Access Units (as specified in subclause 7.3.2) shall b¢ parsed
and decoded following the same rules described in subclause 7.5.1. If a font_file containing graphics for
custom symbols, or overloading for the predefined symbols, is not received before or at the same time of the
first of each other chunk described above, it may be ignored by the decoder and in any case the rendering is
not normatively specified. No normative rule for the display of custom symbols is defined if the corresponding
font_file is not received prior or at the same time of the first symbol.

After parsing and decoding, the different decoder modules shall interpret each component according to syntax
and semantics specified in clauses 8 to 11 and produce an output buffer through the SMR renderer.

If all the necessary elements to produce an output (as specified in clauses 8 to 11) are not present at a
decoding step, the output of the decoder is unspecified.
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7.5.3 Interaction with the Systems layer

At each time step during the systems operation the Systems layer may present to the SMR decoder events
coming from the MusicScore node interface and at the same time request events possibly being generated by
the SMR decoder during its decoding process.

Events coming from the MusicScore node interface shall be considered before the decoding of a possible
Access Unit as described in subclause 7.5.2. Events generated by the SMR decoder will be presented to the
Systems layer after decoding the possible Access Unit and after having accomplished all the tasks described
in subclause 7.5.2

Semant|cs of how these events shall be interpreted by the SMR decoder are described in subclause 11.2

8 Symbolic Music eXtensible Format (SM-XF): the Symbolic Music Representation

8.1 Symbolic Music eXtensible Format (SM-XF) introduction
Symboliic Music eXtensible Format is a core part of MPEG SMR stanrdard. Its structdre is defined in terms of
(i) SM-XF Definitions reporting basic types used in the rest of the XML formalisation; (ii) specification of the
single ppart structure and elements of the music, please refer to SMXF_Part schéma, (iii) specification of the

main scpre structure and elements of the MPEG SMR, please refer to SMXE_Main Schema, (iv) specificatior
of the lyrics that can be plugged on single parts, please refer to SMXF_Lyric-schema.

8.1.1 XML Namespaces

The follpwing namespaces are defined for the SMXF:
urn:mpgg:mpeg-4:schema:smr:smxf-mainscore:2007 _for'the smxf_main.xsd schema
urn:mpgeg:mpeg-4:schema:smr:smxf-part:2007 forithe smxf_part.xsd schema

urn:mpgg:mpeg-4:schema:smr:smxf-lyric:2007 for the smxf_lyric.xsd schema

8.2 SM-XF Definitions

8.2.1 $imple Types and attribute-groups

In this spction the simple types-and attribute groups used in the definition of the SM-XF format are defined.

8.21.1 sizeType

sizeTypp is a simple type for the size of some musical symbols which can be normal size or of in a reduced
size.

<xs:is@mpleType name="sizeType">

< . ] 1 = hNAViisavZankNiil
OE= T e o5 ST oY

<xs:enumeration value="NORMAL"/>
<xs:enumeration value="SMALL"/>
</xs:restriction>
</xs:simpleType>

8.2.1.2 directionType
directionType is a simple type to express the position of music symbols with respect to the staff or to another
symbol. It can assume values of UP, DOWN or AUTO. UP and DOWN mean above and below the referred

symbol, respectively. AUTO means that the direction should be obtained using the formatting rules coded in
SM-FL (see clause 10).
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<xs:simpleType name="directionType">
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="UP"/>
<xs:enumeration value="DOWN"/>
<xs:enumeration value="AUTO"/>
</xs:restriction>
</xs:simpleType>

8.21.3

ration Fypesarsimp he-duration-of :

<xs:simpleType name="durationType">
<xs:restriction base="xs:NMTOKEN">

durationType

<xs:enumeration value="D4M"/>
<xs:enumeration value="D2M"/>
<xs:enumeration value="D2"/>
<xs:enumeration value="D1"/>
<xs:enumeration value="D1 2"/>
<xs:enumeration value="D1 4"/>
<xs:enumeration value="Dl 8"/>
<xs:enumeration value="Dl 16"/>
<xs:enumeration value="Dl 32"/>
<xs:enumeration value="Dl 64"/>
<xs:enumeration value="D1 128"/>
<xs:enumeration value="DGENERIC"/>

</xs:restriction>
</xs:simpleType>

B.2.1.4  statusType
status Type is a simple type used to indicate the visual ‘status of a note or of a rest symbol (see 8.3.23)

<xs:simpleType name="statusType">
<xs:restriction base="xs:NMTOKEN">

<xs:enumeration value="NORMAL"/>
<xs:enumeration value="GRACED"/>
<xs:enumeration values“"HIDDEN"/>
<xs:enumeration value="GHOSTED"/>

</xs:restriction>
</xs:simpleType>

8.2.1.5 colorType

colorType is a simpletype used to indicate the hexadecimal RGB code color (e.g. “#00ff00” for green).

<xs:simpdeT¥pe name="colorType">
<xs:restriction base="xs:string">
<xs:pattern value="#[0-9A-Fa-f]{6,6}"/>
<&/Xs:restriction>
</Xs:simpleType>

8.2.1.6 accidentalTypesType

accidentalTypesType is a simple type used to indicate the type of accidental. Table 8 shows the possible
values.

© ISO/IEC 2008 — All rights reserved 17
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<xs

Table 8 — Accidental types

Symbol Description token
# sharp SHARP
[; flat FLAT
h natural NATURAL
X double sharp DSHARP
H’ Double flat DFLAT
# quarter sharp SHARP1Q
% 3/4 sharp SHARP3Q
b
a quarter flat FLAT1Q
P 3/4 flat FLAT3Q
H 3/4 natural NATURALDOWN
H quarter natural NATURALUP

enumeration
enumeration
<xs:enumeration
<xs:enumerdation
<xs:enumewration
<xs:enumeration
<xs:enumeration
<xsw.énumeration
<“xstenumeration
<xs:enumeration

<xs:
<Xs:

dsimpleType name="accidentalTypesType">
xs:restriction base="xg:NMTOKEN">

valtie="SHARP" />
vYalue="FLAT" />
value="NATURAL" />
value="DSHARP" />
value="DFLAT" />
value="SHARP1Q" />
value="SHARP3Q" />
value="FLAT1Q"/>
value="FLAT3Q"/>
value="NATURALDOWN" />

S.elunmeratlon

</xs:restriction>
</xs:simpleType>

8.21.7

clefTypesType

vallUe="NATURALUF

clefTypesType is a simple type used to indicate the type of clef, the possibilities of which are depicted in

Table 9.

18
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Table 9 — Clef types

TYPE

Example

BARITONE

BASS

BASSOLD

ISO/IEC 14496-23:2008(E)

ALTO

MEZZOSOPRANO

SOPRANO

TENOR

TENORS

TREBLE

TREBLES

8TREBLE

BASS8

8BASS

1 | 148 <t = | e 15 | 1B | 8 P (14| o

EMPTY

PERCUSBOX

PERCUSZ2LINES

TAB

© ISO/IEC 2008 — All rights reserved
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<xs:simpleType name="clefTypesType">
<xs:restriction base="xs:NMTOKEN">

4
</3

8.2.1.8

keysign
that dep

<xs:enumeration value="BARITONE"/>
<xs:enumeration value="BASS"/>
<xs:enumeration value="BASSOLD"/>
<xs:enumeration value="ALTO"/>
<xs:enumeration value="MEZZOSOPRANO" />
<xs:enumeration value="SOPRANO"/>
<xs:enumeration value="TENOR"/>
<xs:enumeration value="TENORS8"/>
<xs:enumeration value="TREBLE"/>
<xs:enumeration value="TREBLES8"/>
<xs:enumeration value="8TREBLE"/>
<xs:enumeration value="BASS8"/>
<xs:enumeration value="8BASS"/>
<xs:enumeration value="EMPTY"/>
<xs:enumeration value="PERCUSBOX"/>
<xs:enumeration value="PERCUS2LINES"/>
<xs:enumeration value="TAB"/>

/xs:restriction>
[ s:simpleType>

keysignatureTypesType

hture TypesType a simple type used to indicate the type of key signature, the possibilities of which are
icted in Table 10

Table 10 — Key signature.types

TYPE

Major Minor

DOdAM LAdm

oty

FAdM REdm

i

SIM SOLdm

MIM DOdm

#97
#97

20

LAM FAdJm

REM SIm

eﬁ% eﬁr‘% eﬁr‘% eﬁr‘uﬁ eﬁr‘uﬁ eﬁr‘uﬁ ;
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SOLM MIm
iﬁ:
ey
LY
L
DOM Lam
#
| ]
T
L2
FAM REm
L%
L2
SIbM SOLm
T
L
MIbM Dom
T,
L
LADLM FAm
nott
L2
REbM SIbm
% P
L2
SOLbM MIbm
T F
L
DObM LAbm
L
xs:simpTeType name="keysignatureTypesType">
<XsYrestriction base="xs:NMTOKEN">
<xs:enumeration value="DOdM"/>
<xs:enumeration value="FAdM"/>
<xs:enumeration value="SIM"/>
<xs:enumeration value="MIM"/>
<xs:enumeration value="LAM"/>
<xs:enumeration value="REM"/>
<xs:enumeration value="SOLM"/>
<xs:enumeration value="DOM"/>
<xs:enumeration value="FAM"/>
<xs:enumeration value="SIbM"/>
<xs:enumeration value="MIbM"/>
<xs:enumeration value="LAbM"/>
<xs:enumeration value="REbM"/>
<xs:enumeration value="SOLbM"/>
<xs:enumeration value="DObM"/>

© ISO/IEC 2008 — All rights reserved
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<xs:enumeration value="LAdm"/>
<xs:enumeration value="REdm"/>
<xs:enumeration value="SOLdm"/>
<xs:enumeration value="DOdm"/>
<xs:enumeration value="FAdm"/>
<xs:enumeration value="SIm"/>
<xs:enumeration value="MIm"/>
<xs:enumeration value="LAm"/>
<xs:enumeration value="REm"/>
<xs:enumeration value="SOLm"/>
<xs:enumeration value="DOm"/>

<
</

8.2.1.9
justifica
<xs

<

</xd

8.2.1.10

noteHea
(see Ta

fsimpleType name="justificationTypesType">

<xs:enumeration value="FAm"/>
<xs:enumeration value="SIbm"/>
<xs:enumeration value="MIbm"/>
/xs:restriction>
[ s:simpleType>

justificationTypesType

ionTypesType is a simple type used to indicate the type of justification algorithmr to be used.

xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="LINEAR"/>
<xs:enumeration value="LOG"/>

/xs:restriction>

:simpleType>

noteHeadTypesType

dTypesType is a simple type used to indicate the\type of notehead to be used. The HEAD of the notg
ple 11).

Table 11— NOTE HEAD types

Notehead
examples

*® O

TYPES EXAMPLE

CLASSIC

i

Il
T
[

ALPHANUM

ALPHANUM_SQUARE

A HA45 4

_H_

22

ALPHANUM_REVERSE

it

CIRCLEX

i
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i

DSHARP

T

hd

DIAMOND

i

CLUSTER

DOWNTRIANG

LEFTTRIANG

RIGHTTRIANG

SQUARE

TRIANG

UPTRIANGROUND

DOWNTRIANGROUND

UPTRIANG

> QO VB AVaqg= R

CROIX

X

MOON

¢
a

PLUS

til | ]

RYTHMIC

il

THINRYTHMIC

PARENTHESIS

EMPTY

DIDAPTIC

I
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<xs:simpleType name="noteHeadTypesType">
<xs:restriction base="xs:NMTOKEN">

<xs:enumeration value="CIRCLEX"/>
<xs:enumeration value="CLASSIC"/>
<xs:enumeration value="ALPHANUM"/>
<xs:enumeration value="ALPHANUM_SQUARE"/>
<xs:enumeration value="ALPHANUM REVERSE"/>
<xs:enumeration value="CLUSTER"/>
<xs:enumeration value="DIAMOND"/>
<xs:enumeration value="DOWNTRIANG"/>
<xs:enumeration value="LEFTTRIANG"/>
<xs:enumeration value="PLUS"/>
<xs:enumeration value="RHYTHMIC"/>
<xs:enumeration value="RIGHTTRIANG"/>
<xs:enumeration value="SQUARE"/>
<xs:enumeration value="TRIANG"/>
<xs:enumeration value="UPTRIANGROUND"/>
<xs:enumeration value="DOWNTRIANGROUND"/>
<xs:enumeration value="UPTRIANG"/>
<xs:enumeration value="X"/>
<xs:enumeration value="CROIX"/>
<xs:enumeration value="DSHARP"/>
<xs:enumeration value="MOON"/>
<xs:enumeration value="THINRYTHMIC"/>
<xs:enumeration value="PARENTHESIS"/>
<xs:enumeration value="EMPTY"/>
<xs:enumeration value="DIDAPTIC"/>

</xs:restriction>

</%s:simpleType>

The usdge of the black filled versions or of the empty versions of the noteheads may depend on the needg

and/or df the duration of the note.

8.2.1.11

dxdyAttfibutes is an attribute group used by many@lements to indicate the offset of the symbol (DX, DY) fron
the defqult positions in the different views: main Score visual rendering (MAIN), single part visual rendering
main score printing (PMAIN), single’\part printing (PPART). The default position of each symbol is
estimatgd on the basis of the justification parameters and considering the SM-FL rules. Refer to clause 10.

(PART)

<Xs
XS @
XS
XS @
XS @
XS @
XS @
XS @
XS

ANNANANNANNN

A

~

b
D

8.2.1.12

rattribute
attribute
attribute
attribute
attribute
attribute
rattribute
d:attribuveGroup>

dxdyAttributes

dxdyrAttributes

attributeGroup name="dxdyAttributes">
attribute name="MAZNDX"
name="MAINDY"
name="PARTDX"
name=!PARTDY"
name="PMAINDX"
name="PMAINDY"
hame="PPARTDX"
name="PPARTDY"

type="xs:decimal"
type="xs:decimal”
type="xs:decimal"
type="xs:decimal"
type="xs:decimal"
type="xs:decimal"
type="xs:decimal"
type="xs:decimal"

default="0"/>
default="0"/>
default="0"/>
default="0"/>
default="0"/>
default="0"/>
default="0"/>
default="0"/>

dxdyrAttributes is an attribute group used in horizontal symbols (e.g., slurs) to indicate the offset of the right
end of the horizontal symbol in the different views (the left end is indicated using the dxdyAttributes): main
score visual rendering (MAIN), single part visual rendering (PART), main score printing (PMAIN), single part
printing (PPART). The default position of each horizontal symbol is estimated on the basis of the justification
parameters and considering the SM-FL rules. Refer to clause 10.

<xs:attributeGroup name="dxdyrAttributes">

<xXS:
<xXS:
<Xs
<xXS:

24

attribute
attribute
rattribute
attribute

name="MAINDXR"
name="MAINDYR"
name="PARTDXR"
name="PARTDYR"

type="xs:decimal"
type="xs:decimal"
type="xs:decimal"
type="xs:decimal"

default="0"/>
default="0"/>
default="0"/>
default="0"/>
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<xs:attribute name="PMAINDXR" type="xs:decimal" default="0"/>

<xs:attribute name="PMAINDYR" type="xs:decimal" default="0"/>

<xs:attribute name="PPARTDXR" type="xs:decimal" default="0"/>

<xs:attribute name="PPARTDYR" type="xs:decimal" default="0"/>
</xs:attributeGroup>

8.2.1.13 fontAttributes

fontAttributes is an attribute group used to specify the font characteristics of the text to be rendered in the
score. The attributes are

+— FONTNAME, contains the font face name (empty means use default)

1+— FONTSTYLE, can be DEFAULT, NORMAL or ITALIC (default is DEFAULT)

1+— FONTWEIGHT, can be DEFAULT, NORMAL, LIGHT or BOLD (default is DEFAULT)
+— FONTUNDERLINE, can be DEFAULT, true or false

+— FONTSIZE, contains the font size in points (0 means use default value)

[he actual value for attributes with default value is obtained from the.context. For example the font attributes
or a text indication in the score are assumed to be equal to the one specified for the score.

<xs:attributeGroup name="fontAttributes">
<xs:attribute name="FONTNAME" type="xs:string" />
<xs:attribute name="FONTSTYLE" default="DEEAULT">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="DEFAULT"/>
<xs:enumeration value="NORMAL"/>
<xs:enumeration value="ITALIC"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="FONTWEIGHT" default="DEFAULT">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="DEFAULT"/>
<xs:enumetation value="NORMAL"/>
<xs:enufleration value="LIGHT"/>
<xs:emunmération value="BOLD"/>
</xs:pesStriction>
</xs:simpleType>
</xs:atpxibute>
<xs:awbnibute name="FONTUNDERLINE" default="DEFAULT">
<xsisimpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="DEFAULT"/>
<xs:enumeration value="false"/>
<xs:enumeration value="true"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="FONTSIZE" type="xs:nonNegativelnteger" default="0"/>
</xs:attributeGroup>

© ISO/IEC 2008 — All rights reserved 25


https://standardsiso.com/api/?name=dce2c2847c3e82b689e529f72f1241e2

ISO/IEC 14496-23:2008(E)

8.3 Single Part (SMXF_Part)

8.31 <SMXF_Part>

The SMXF_PART element contains a part for a single instrument. It shall contain:

— An optional IDENTIFICATION element containing identification information (e.g., ISMN, ISRC, etc.),

— An optional sequence of zero or more CLASSIFICATION elements with multilingual metadata on the par

(e.qg. title, genre, author, etc.),

— An
pro

— As

— AP

Cess,

optional zero or more PREFERENCES elements containing preferences to be used for the decoding

CORE element with the musical score encoding,

RINTPAGES element containing additional text and images to be used when printingthe score.

Table 12 — SWF_PART element syntax

Diag

=
| SMXF_PartType

rami " smxr_part EHH =

Children | <Identification> <Classification> <preferences> <score> <printpages> ||

<xs:elemenk,riame="SMXF Part" type="SMXF PartType"/>
<xs:compleXType name="SMXF PartType">
<xg7Tsequence>

<%s:element ref="Identification"™ minOccurs="0"/>
Soyrce <xs:element ref="Classification" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="preferences" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="score"/>
<xs:element ref="printpages"/>
</xs:sequence>
mp'l Ts0

26
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8.3.2 <lIdentification>

The IDENTIFICATION element contains any identification information (represented as XML content).

Table 13 — IDENTIFICATION element syntax

__Diagram | | Identification N |
L 1| /I
| 1.m |
- _
Children |any XML content
Used by | <SMXF_Part>
<xs:element name="Identification" type="IdentificatienType"/>
<xs:complexType name="IdentificationType">
Source <xs:sequence>

<xs:any namespace="##any" processContengs="lax"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

B.3.3 <Classification>

The CLASSIFICATION element contains any identification information (represented as XML content).

Table 14 — CLASSIFICATION element syntax

Diagram | | Classification —saa— T} an, ##anyj |
g9 | - |
1.=
[ ——
Children |any XML content
Used by | <SMXF_PRart>
Name Type |Description
Attributes
Description |string |Contains a textual description for the classification information
<xs:element name="Classification" type="ClassificationType"/>
<xs:complexType name="IdentificationType">
S . seqguerice
< B =" " =n "
Source xs:any namespace="##any" processContents="lax

maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="Description" type="xs:string"
<xs:anyAttribute namespace="##any"/>
</xs:complexType>

use="optional"/>
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8.3.4 <preferences>

The PREFERENCES element contains any preferences (represented as XML content) needed for the decoding
process for a specific view (CWMN, BRAILLE music, SPOKENMUSIC or OTHER). Tablatures are included
into the CWMN as a special case managed directly by chaing the number of line in the staff. This distinction is
provided to allow the use of different rendering decoders for different views.

Table 15 — PREFERENCES element syntax

Diagram

| preferencesType |

B =)

preferences [ |
Children [any XML content
Used by |<SMXF_Part>
Name Type |Description
Attributes — - -
for enum indicates the view for which the preferences are used (CWMN, BRAILLE,
SPOKENMUSIC or OTHER)
<xs:element name="preferences" type="preférericesType"/>
<xs:complexType name="preferencesType">
<xs:sequence>
<xs:any namespace="##any"/
</xs:sequence>
<xs:attribute name="for">
<xs:simpleType>
Solurce <xs:restriction base=Vx%s:string">

<xs:enumeration @alue="CWMN"/>
<xs:enumeration “walue="BRAILLE"/>
<xs:enumeration value="SPOKENMUSIC"/>
<xs:enumeration value="OTHER"/>
</xs:restrictfon>
</xs:simpleTypée>
</xs:attribute>
</xs:complexType>

8.3.5 <score>

The SCQRE elemeént contains the music score for a single part. It contains:

— An pptiénal ORIGIN element for information about the source from which it has been produced;

— An optional MIDIINFO element for information on how to produce MIDI from the score;

— An optional FORMATPAGECOMPUTERVIEW element with information on how to display the score in computer

view;

— An optional FORMATPAGEPRINTVIEW element with information on how to print the score;

— A sequence of MEASURE elements containing all the measures in the score;

— A sequence of HORIZONTAL elements, for all the horizontal symbols (e.g., slurs, crescendo, diminuendo,
etc.) in the score.

28
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Table 16 — SCORE element syntax

Diagram

<origin> <midiinfo> <formatpagecomputerview> <formatpageprintview> <measure>

Children <horizontal>
Used by | <SWF_Part>
Name Type Description
ID positivelnteger~“{a number uniquely identifying each part in the [piece
NUMBEROFSTAFFS |positivelateger |Number of staves can be 1, 2 or 3.
One of (NORMAL. PERCUS, TABLATURE).
representation of strings.
Attributes TABLATURESIZE1 positivelnteger |Number of staff lines for staff 1
TABLATURESIZE2 positivelnteger |Number of staff lines for staff 2 (if present)
TABLATURESIZE3 positivelnteger |Number of staff lines for staff 3 (if present)
INSTRUMENT string Name of the instrument
SHORTINSTRNAME  |string :tt:ﬁgtuigsst:]uorggnéeni;ne%)(if empty the INSTRUMENT
LYRIC string the ID of the lyrics that should be shown after loading
the number of semitones to transpose the note
TRANSPOSE integer pitches when generating audio (for transposing
instuments)
SIZE sizeType the size of the score (SMALL for a reduced size

score)

© ISO/IEC 2008 — All rights reserved

29


https://standardsiso.com/api/?name=dce2c2847c3e82b689e529f72f1241e2

ISO/IEC 14496-23:2008(E)

indicate font attributes for rendering text in the score (e.g. the

gttrlbute fontAttributes Instrument name), if not specified or default a Times New Roman like
roups : ;
font with a 10 pt size have to be used.
<xs:element name="score" type="scoreType"/>
<xs:complexType name="scoreType">
<xs:sequence>
<xs:element ref="origin" minOccurs="0"/>
<xs:element ref="midiinfo" minOccurs="0"/>
<xs:element ref="formatpagecomputerview" minOccurs="0"/>
<xs:element ref="formatpageprintview" minOccurs="0"/>
<xs:element ref="measure" maxOccurs="unbounded"/>
<xs:element ref="horizontal" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="ID" type="xs:positiveInteger" use="required>
<xs:attribute name="NUMBEROFSTAFFS" type="xs:positiveInteger"
default="1"/>
<xs:attribute name="TYPE" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
Source <xs:enumeration value="NORMAL"/>

<xs:enumeration value="PERCUS"/>
<xs:enumeration value="TABLATURE"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="TABLATURESIZE1" typez"Xs:positivelnteger"
default="5"/>
<xs:attribute name="TABLATURESIZE2" type="xs:positivelnteger"
default="5"/>
<xs:attribute name="TABLATURESIZE3! type="xs:positivelnteger"
default="5"/>
<xs:attribute name="INSTRUMENT! ‘type="xs:string" use="required"/>
<xs:attribute name="SHORTINSTRNAME" type="xs:string"/>
<xs:attribute name="LYRIC" \kype="xs:string"/>
<xs:attribute name="TRANSPOSE" type="xs:integer" default="0"/>
<xs:attribute name="SIZE"™ type="sizeType" default="NORMAL"/>
<xs:attributeGroup refE&"fontAttributes"/>
</xs:complexType>

8.3.6 <origin>

The ORIGIN element is used to contain information about the origin of the score part; it may contain textua
information about the software tool used to create it.

Table 17 — ORIGIN element syntax

Diagram

Used by

<score>

Name Type | Description

Attributes

FROM string | the name of the tool used to produce the score

LEVEL string | The complexity level used in the tool

RELEASE string | the release or version of the tool used

Source

<xs:element name="origin" type="originType"/>
<xs:complexType name="originType">
<xs:attribute name="FROM" type="xs:string"/>
<xs:attribute name="LEVEL" type="xs:string"/>
<xs:attribute name="RELEASE" type="xs:string"/>
</xs:complexType>

30
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8.3.7 <midiinfo>

The MIDINFO element contains basic settings (program code, volume and channel) for generation of MIDI
events from the score (see Table 18).

Table 18 — MIDIINFO element syntax

Source

<xs:attribute name="VOLUME" type=xs:nonNegativelnteger"
use="required"/>
<xs:attribute name="CHANNEL" type="xs:nonNegativeInteger"
use="required"/>
</xs:complexType>

Used by | <score>
Name Type Description
CODE nonNegativelnteger |MIDI program code (see [13])
Attributes -
VOLUME nonNegativelnteger |default volume for the score (0-255)
CHANNEL [nonNegativelnteger MIDI channel to be use_d for the score (please npte that
the score addresses-a-single part)
<xs:element name="midiinfo" type="midiinfOType"/>
<xs:complexType name="midiinfoType">
<xs:attribute name="CODE" type="xswnonNegativelInteger" use="requirgd"/>

8.3.8 <formatpagecomputerview>

Figure 3 represents the relations between the parameters and page shape.

The FORMATPAGECOMPUTERVIEW elemént contains information on how to display the score for render
display device for that specific single part view. It contains the margins with respect to the page bolindaries
bnd the distance between staves.

ng on a

© ISO/IEC 2008 — All rights reserved
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LEFTMARGIN RIGHTMARGIN
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| v STAFFDISTANCE E
i STAFFDISTANCE E
: STAFFDISTANCE i
i ISTAFFDISTANCE |
: I BOTTOMMARGIN i
Figure 3 — FORMATPAGECOMPUTERVIEW parameters
Table 19 — FORMATPAGECONMPUTERVIEW element syntax
Diagram| | formatpagecomputerview
Usef by |<score>
Name Type Description
TOPMARGIN nonNegativelnteger |number of pixels to be left as top margin
BOTTOMMARGIN [nonNegativelnteger |number of pixels to be left as bottom margin
Attribptes | LEFTMARGIN nonNegativelnteger |[number of pixels to be left as left margin
RIGHTMARGIN nonNegativelnteger |number of pixels to be left as right margin
SfAFFDISTANCE nonNegativelnteger |number of pixels to be left above and below a staff
SCALE decimal the scaling factor to be applied for rendering
<xs:element name="formatpagecomputerview" type="formatpagecomputerviewType"/>
<xs:complexType name="formatpagecomputerviewType">
<xs:attribute name="TOPMARGIN" type="xs:nonNegativeInteger"/>
Source <xs:attribute name="BOTTOMMARGIN" type="xs:nonNegativelnteger"/>
<xs:attribute name="LEFTMARGIN" type="xs:nonNegativelnteger"/>
<xs:attribute name="RIGHTMARGIN" type="xs:nonNegativelnteger"/>
<xs:attribute name="STAFFDISTANCE" type="xs:nonNegativelnteger"/>

<xs:attribute name="SCALE" type="xs:decimal" default="1.0"/>
</xs:complexType>
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8.3.9 <formatpageprintview>
The FORMATPAGEPRINTVIEW element contains information on how to display the single part score for rendering

on a printed page. It contains two FORMATPAGE elements with the information on page margins and the
distance between staves, one for the first page and one for all the other pages.

Table 20 — FORMATPAGEPRINTVIEW element syntax

|
Diagram formatpageprintview [%]—l—l:—u-—jﬂ- ’fu:rmaipag:e -: |
- Ao =l |

Children | <formatpage>

Used by |<score>

Name Type Description
PAGEFORMAT lenum igg)icates the page size, it can be\(A4, A3, A4R, A3R, Letter} Legal,
SCALE decimal |the scale factor to be used

Attri

tributes o SOLUTION [enum it can be 300 or 600.dp)

FING1 string a string to be written at the bottom of the page
FING2 string  |a string to be written at the bottom of the page
FING3 string  |a string.to be written at the bottom of the page

<xs:element name="formatpageprintview" type="formatpageprintviewType"[>
<xs:complexType namez"“formatpageprintviewType">
<xs:sequence>
<xs:element (ref="formatpage" minOccurs="0" maxOccurs="unbounded"|/>
</xs:sequenge>
<xs:attribute name="PAGEFORMAT" default="A4">
<xs:simpleType>
<xXsirestriction base="xs:NMTOKEN">
<xs:enumeration value="A4"/>
<xs:enumeration value="A3"/>
<xs:enumeration value="A4R"/>
<xs:enumeration value="A3R"/>
<xs:enumeration value="Letter"/>
<xs:enumeration value="Legal"/>
<xs:enumeration value="B5"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="SCALE" type="xs:decimal" default="0.8"/>
<xs:attribute name="RESOLUTION" default="600">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="300"/>
<xs:enumeration value="600"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="FINGl" type="xs:string"/>
<xs:attribute name="FING2" type="xs:string"/>
<xs:attribute name="FING3" type="xs:string"/>
</xs:complexType>

Source
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8.3.10 <formatpage>

The FORMATPAGE element contains information on page margins and the distance between staves for the first
page or for all the other pages (DEFAULT).

Table 21 — FORMATPAGE element syntax

Diagram| | formatpage

|
Useld by | <formatpageprintview>

Name Type Description

indicates to which page the settings_apply to, 1 for|
PAGE enum first page, DEFAULT for all the otherpages
TOPMARGIN nonNegativelnteger |number of pixels to be left as\top margin

BOTTOMMARGIN [nonNegativelnteger |number of pixels to be-left as bottom margin

LEFTMARGIN nonNegativelnteger |number of pixels tobe left as left margin
Attributes

RIGHTMARGIN nonNegativelnteger |number of{ixéls to be left as right margin

STAFFDISTANCE |nonNegativelnteger |number of pixels to be left above and below a staff

NSTAFFS positivelnteger humber of staves to be put on the page

indicates if the page number has to be printed or|

INSPAGENUM boolean
not

INSTITLE boolean indicates if the title has to be printed or not

<xs:element name="formatpage" type="formatpageType"/>
<xs:complexType.rame="formatpageType">
<xs:attributle name="PAGE" use="required">
<xs:simpleType>
<ks:restriction base="xs:NMTOKEN">
<xs:enumeration value="1"/>
<xs:enumeration value="DEFAULT"/>
</xs:restriction>
</xs:simpleType>
Source </xs:attribute>
<xs:attribute name="TOPMARGIN" type="xs:nonNegativeInteger"/>
<xs:attribute name="BOTTOMMARGIN" type="xs:nonNegativelnteger"/>
<xs:attribute name="LEFTMARGIN" type="xs:nonNegativelnteger"/>
<xs:attribute name="RIGHTMARGIN" type="xs:nonNegativelnteger™/>
<xs:attribute name="STAFFDISTANCE" type="xs:nonNegativelInteger"/>
<xs:attribute name="NSTAFFS" type="xs:positivelInteger"/>
<xs:attribute name="INSPAGENUM" type="xs:boolean"/>
<xs:attribute name="INSTITLE" type="xs:boolean"/>
</xs:complexType>
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8.3.10.1 Example

The following example describes a print view for A4 pages scaled down by 0.6 with respect to the natural size,
and with a first page with a 400 point top margin, 50 points as bottom, left and right margins, 50 points
distance above and below the staff, 4 staves, to print page numbers and not to print the title. For all the other

pages it is equal except for a 50 point top margin and 8 staves per page.

<formatpageprintview PAGEFORMAT="A4" SCALE="0.6">
<formatpage PAGE="1" TOPMARGIN="400" BOTTOMMARGIN="50" LEFTMARGIN="50"

RICHTMARCTIN=_T"EA" CTALENTSTANCE_T"EAY NCTALTES_"/AY TNCDACENIIM="+ 11"

INSTITLE="false" />

the measure,

1+— An optional TIMESIGNATURE elementlwith time signature indication,

1+— An optional BEATSCAN element;

1+— A sequence of LAYER elements. Each one containing a musical voice,

1+— A BARLINE element specifying the kind of barline to be used for closing the measure,

Dther information‘on the measure is reported in the element attributes, see Table 22.

<formatpage PAGE="DEFAULT" TOPMARGIN="50" BOTTOMMARGIN="50" LEFTMARGIN="[50"
RIGHTMARGIN="50" STAFFDISTANCE="50" NSTAFFS="8" INSPAGENUM="true"
INSTITLE="false" />
</formatpageprintview>
8.3.11 <measure>
The measure element describes a single measure of the score. It contains:
+— An optional JUSTIFICATION element with information on how to justify the musical figures (notes/fests) in
the measure. If this value is omitted the decoder has to estimate’its internal default values,
+— An optional LABEL element with the label given to the meastuire,
1+— An optional JUMP element with instructions for the\software application performing the score (p.g., Da
Capo),
1+— between one and three HEADER elements {(one for each possible staff) with clefs and key signafures for

© ISO/IEC 2008 — All rights reserved
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Table 22 — MEASURE element syntax

measureType

|
|
|
L
|
|
Diagram | - E].l_[-..._ja—--«:,timesignature
|
|
|
|
|
|
L

<justification> <label> <jump> <header> <timesighature> <beatscan> <metronome> <layer>

Children <barline>

Used by |<score>

Name Type Description

PROGRESSIVE |positivelnteger progressive number of the measure, starting from the

beginning
Attributes | D positivelntSger a unique number identifying the measure within the score
part
Z'L:JE/ISBEROFST positivelnteger |the number of staffs used by the measure (1, 2 or 3)

LINK string a link to some external information source (e.g., a URL)

<xsiélement name="measure" type="measureType"/>
<xs¥ComplexType name="measureType">
<xs:sequence>
<xs:element ref="justification" minOccurs="0"/>
<xs:element ref="label" minOccurs="0"/>
<xs:element ref="jump" minOccurs="0"/>
<xs:element ref="header" maxOccurs="3"/>
Xs:element rer=rtimesignaturen minoccurs="0"
<xs:element ref="beatscan" minOccurs="0"/>
<xs:element ref="metronome" minOccurs="0"/>
<xs:element ref="layer" maxOccurs="unbounded"/>
<xs:element ref="barline"/>
</xs:sequence>
<xs:attribute name="PROGRESSIVE" type="xs:positivelnteger"
use="required"/>
<xs:attribute name="ID" type="xs:positivelnteger" use="required"/>
<xs:attribute name="NUMBEROFSTAFFS" type="xs:positivelInteger"/>
<xs:attribute name="LINK" type="xs:string"/>
</xs:complexType>

Source
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8.3.12 <justification>

The justification element contains information on how to justify the measure; these parameters are used by
the rendering algorithm to produce an accurate visualization. The parameters are:

— The justification type (xxxTYPE) which can be linear or logarithmic,

— A stretching parameter (xxxJUST) controlling the compression/expansion of the measure,

L AN
I

T A e IL.)Iﬂdlr\il 1Y pPalail IEtUI ()\)\)\Li EBREAIT\) btdﬁl Y If ti IS 1T1Icdsuic ;D t; e idbt Uf ti 1c iII I,
hese parameters can be different for the different views:

1+ Main score, computer view (xxx=MAIN),

1+ Single part, computer view (xxx=PART),

1+— Main score, print view (xxx=PMAIN),

+— Single part, print view (xxx=PPART),

Table 23 — JUSTIFICATION element syntax

Diagram | | justification

Used by | <measure>

Attributes | Name Type ‘ Description
justificationTypes | contains main score computer view justification type
MAINTYPE Typé (LINEAR or LOG)
MAINJUST decimal contains main score computer view jusfffication

parameter

indicates if the measure is line breaking for main

MAINLINEBREAK boolean .
score computer view

justificationTypes | contains single part computer view justification type
RS TYPE Type (LINEAR or LOG)

contains single part computer view jusfffication

PARTJUST decimal
parameter
PARTHNEBREAK sootean indicates if the measure is line breaking fof single
part computer view
justificationTypes |contains main score print view justification type
PMAINTYPE Type (LINEAR or LOG)
PMAINJUST decimal contains main score print view justification

parameter
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indicates if the measure is line breaking for main

PMAINLINEBREAK |boolean .
score print view
justificationTypes |contains single part print view justification type
PPARTTYPE Type (LINEAR or LOG)
PPARTJUST decimal contains single part print view justification parameter
PP ARTHINEBREAK—ooteam indicates if the measure is line breaking for single

part print view

<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

Source <xs:attribute

<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

<xs:element name="justification" type="justificationType"/>
<xs:complexType name="justificationType">

<xs:attribute name="MAINTYPE" type="justificationTypesType"/>
name="MAINJUST" type="xs:decimal"/>
name="MAINLINEBREAK" type="xs:boolean"/>
name="PARTTYPE" type="justificationTypesType’/>
name="PARTJUST" type="xs:decimal"/>
name="PARTLINEBREAK" type="xs:boolean"/>
name="PMAINTYPE" type="justificationTypesType"/>
name="PMAINJUST" type="xs:decimal"/>
name="PMAINLINEBREAK" type="xs:bobdean"/>
name="PPARTTYPE" type="justificationTypesType"/>
name="PPARTJUST" type="xs:decimal"/>
name="PPARTLINEBREAK" type="¥s:boolean"/>
</xs:complexType>

8.3.13 1

The lab

— CO

— SE

— TE

The lab
be used

Klabel>

5NO, indicated with symbol

Bl element contains information on the label of 'ameasure. Three kinds of labels can be used:

DA, indicated with symbol (D

% )

T, a single letter label-eontained in the SM-XF content,

Bl is positioned bydefault on the upper left side of the measure; however, the dxdyAttributes group car
to specify an offset from the default position.

38
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Table 24 — LABEL element syntax

Diagram | | label

Used by | <measure>

Name Type |Description
Attributes
TYPE enum | One of CODA, SEGNO or TEXT
Attribute dxdyAttributes specify offsets (for the different views) of the symbol position ffom the
Groups default one

indicate the font to be used for rendering the labgl-when TYPE ig TEXT.

fontAttributes The default values are the one specified, in<the score element. If
FONTSIZE is not present or zero the size have to be 3 times the fpnt size
specified in the score element.

<xs:element name="label" type="labelType"/>
<xs:complexType name="labelType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="TYPE" usé={"required">
<xs:simpleType>
<xs:restriction basex'"xs:NMTOKEN">
<xs:enumerationwalue="CODA" />
Source <xs:enumeration value="SEGNO"/>
<xs:enumeratiion value="TEXT"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribut€éGroup ref="dxdyAttributes"/>
<xs:attributeGroup ref="fontAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

8.3.13.1 Example

A Segno label:

\ <label TY®E="SEGNO"/> |

A\ text label:

\ &rabel TYPE="TEXT">A</label> |
8.3.14 <jump>

The JuMP element contains indication to the position of the of next measure to be performed. Many kinds of
textual indications for jumps are used in the music notation literature, the most used are:

"D.C." (DC) meaning from the beginning,
— "D.S." (DS) meaning from Segno label,

"D.C. al Segno" (DCAS) meaning from begin up to the Segno label,
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The TYPE attribute is used to indicate the kind of jump (DC, DS, DCAS) or to state that a generic text has to
be written, in this case the text is in the SM-XF content.

The jump text is positioned by default on the lower right side of the measure; however, the dxdyAttributes
group can be used to specify an offset from the default position.

Table 25 — JumP element syntax

Diagram | [Fiump

Useld by |<measure>

Name Type |Description

Attributes
TYPE enum |one of DC, DS, DCAS or TEXT
dxdvAttributes specify offsets (for the different views) of the symbol pesition from the defaulf

. y one
Attr:fute
Groups e . ; m—— .
fontAttributes indicate the font to be used for rendering the“jump indication when TYPE is
TEXT. The default values are the one specified in the score element.

<xs:element name="jump" type="jumpType"/>
<xs:complexType name="jumpType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="TYPE" ysé="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeratiph’ value="DC" />
Source <xs:enumeration value="DS"/>
<xs:enumergtion value="DCAS"/>
<xs:enumeration value="TEXT"/>
</xs:restxiction>
</xs:simpleType>
</xs:attrdbute>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:extengion>
</xs:simpleContent>
</xs:complexType>

8.3.14.1 Example

A "Da Capo" jump:

| <jumd @xPE="DC"/> |

A generic jump:

| <jump TYPE="TEXT">Da Capo a Coda</jump> |
8.3.15 <header>

The HEADER element contains the information on the heading of the measure for a specific staff. It contains:
— An optional CLEF element with the clef to be used for the staff,

— An optional KEYSIGNATURE element with the keysignature to be used for the staff,

40 © ISO/IEC 2008 — All rights reserved


https://standardsiso.com/api/?name=dce2c2847c3e82b689e529f72f1241e2

ISO/IEC 14496-23:2008(E)

where the clef or the keysignature is not specified, the clef/keysignature indicated in the previous measure has

to be used.
Table 26 — HEADER element syntax
[ headerType |
O | p-aqclef |
29T | | neader EHH{~—p- TITT |
| --+_keysignature I
Children | <clef> <keysignature>
Used by | <measure>
<xs:element name="header" type="headerType"/>
<xs:complexType name="headerType">
<xXs:sequence>
Source <xs:element ref="clef" minOccurs="0"/>
<xs:element ref="keysignature" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
B.3.16 <clef>

The CLEF element indicates, in the TYPE attribute, the clef to be used for the staff.

Table 27— CLEF element syntax

Used by |<header>
Name Type Description
Attributes | TYPE clefTypesType |the type of clef to be used
SIZE sizeType the size of the clef, NORMAL or SMALL
<xs:element name="clef" type="clefType"/>
<xs:complexType name="clefType">
Source <xs:attribute name="TYPE" type="clefTypesType" use="required"/>
<xs:attribute name="SIZE" type="sizeType"/>
TCOMPIEXTYDE

© ISO/IEC 2008 — All rights reserved
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8.3.17 <keysignature>

The KEYSIGNATURE element indicates, in the TYPE attribute, the key signature to be used for the staff.

Table 28 — KEYSIGNATURE element syntax

Diagram keysignature

Used by | <header>

Attributes

Name |[Type Description

TYPE keysignatureTypesType |the type of keysignature (see subclause 8.2.1178)

<xs:element name="keysignature" type="keysignatureType"/>
<xs:complexType name="keysignatureType">

Source <xs:attribute name="TYPE" type="keysignatureTypesType! use="required"/>

</xs:complexType>

8.3.18 1

The tim
used to

—  with

—  with

—  with
DE

In case
respecti
numera
NUMER
TIMENLU
resultan

Ktimesignature>

esignature element contains information on the time diwision of the measure. The TYPE attribute is
state the visual representation used for the time signature:

Il

"C" use a 4/4 time represented as: ,

|l |

"CSLASH" use a 2/2 time represented as: ,

"FRACTION" use a numerical fraction, and only in this case the other attributes NUMERATOR
NOMINATOR, TIMENUMERATOR and TIMEDENOMINATOR are considered.

of a normal fraction. time (e.g., 2/4) the NUMERATOR and the DENOMINATOR attributes contain
vely the numeratorand the denominator of the fraction. In the case of a compound time where the
or or the deneminator are shown as a sequence of added terms (e.g., 3+2/4 or 3/2+4) the
ATOR and the " DENOMINATOR attributes contain the string to be displayed (e.g., "3+2") and the
MERATORand the TIMEDENOMINATOR attributes contains real numerical value to be used for the
t time signature value (e.g., 5).

42
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Table 29 — TIMESIGNATURE element syntax

Used by | <measure>

Name Type Description
TYPE enum one of C, CSLASH or FRACTION
NUMERATOR string numerator to be shown
Attributes
DENOMINATOR string denominator to be shown
TIMENUMERATOR nonNegativelnteger |numerator to be usedvinternally
TIMEDENOMINATOR | nonNegativelnteger |denominator todbe used internally
<xs:element name="timesignature" type="timegi¥gnatureType"/>
<xs:complexType name="timesignatureType">
<xs:attribute name="TYPE" use="required!>
<xs:simpleType>
<xs:restriction base="xs:NMEOKEN">
<xs:enumeration value=4C"/>
<xs:enumeration value="CSLASH"/>
<xs:enumeration values"FRACTION"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
< : 3 =" n =" : 3 " >
Source xs:attribute name="NUMERATOR" type="xs:string"/

<xs:attribute name="DENOMINATOR" type="xs:string"/>
<xs:attribute name="TIMENUMERATOR" type="xs:nonNegativeInteger"/>
<xs:attribute nmame="TIMEDENOMINATOR" type="xs:nonNegativelnteger "[>
<xs:attributeNnrame="STATUS">
<xs:simpleType>
<xg:restriction base="xs:NMTOKEN">
<xs:enumeration value="NORMAL"/>
<xs:enumeration value="HIDDEN"/>
<xs:enumeration value="ALWAYSVISIBLE"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>

8.3.19._<beatscan>

he)BEATSCAN element contains beat scanning information of the measure for its visual rendering. It[shall be
graphically represented as shown in Figure 4.

Figure 4 — BEAT SCAN EXAMPLE
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Table 30 — BEATSCAN element syntax

Used by | <measure>

Name Type Description
Attributes

NBEATS | positivelnteger |number of beats into which the measure is divided

<xs:element name="beatscan" type="beatscanType"/>
Source <xs:complexType name="beatscanType">

<xs:attribute name="NBEATS" type="xs:positivelnteger" use="requiredl/>
</xs:complexType>

8.3.20 fmetronome>

The METRONOME element contains the metronomic indication of the measure. It then applies to all the following
measures until another metronomic indication occurs. The metronome element allows‘the determination of the
real durption (in seconds) of music symbols such as note and rests. It expresses how many of the referencs
notes are present in one minute (Beats Per Minute or BPM).

The mefronome indicator is positioned by default on the upper left side-of the measure; however, the dxdy
attributgs can be used to move the indication from the default position;

Table 31 — METRONOME element syntax

Used by | <measure>

Name Type Description
MOVEMENTTEXT | string text explaining the movement (e.g. Allegro)
Attributes | NOTETYPE durationType the reference note duration
DOTS nonNegativelnteger |number of dots applied to the reference note
. indicates the number of notes expressed with the
VALUE positivelnteger NOTETYPE and DOTS attributes in one minute

Attribute d . specify offsets (for the different views) of the
xdyAttributes i
Group symbol position from the default one
indicate the font to be used for rendering the
fontAttributes movement text indication. The default values are
the one specified in the score element.
<xs:element name="metronome" type="metronomeType"/>
<xs:complexType name="metronomeType">
<xs:attribute name="MOVEMENTTEXT" type="xs:string"/>
Source <xs:attribute name="NOTETYPE" type="durationType" use="required"/>

<xs:attribute name="DOTS" type="xs:nonNegativelnteger" use="required"/>
<xs:attribute name="VALUE" type="xs:positivelnteger" use="required"/>
<xs:attributeGroup ref="dxdyAttributes"/>
<xs:attributeGroup ref="fontAttributes"/>

</xs:complexType>
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As an example, the following exemplar states that in a minute there has to be 100 dotted quarter notes, thus a
dotted quarter note has a duration of 0.6 seconds.

<metronome MOVEMENTTEXT="Allegro" NOTETYPE="Dl 4" DOTS="1" VALUE="100" />

Allegro(J- =100

B.3.21 <layer>

contains:

e
Nl

Figure 5 — Measure with metronome example

1+— An optional USERSPACING element with the user's alteration of the d€fault space to the first symbol

The LAYER element is used to contain the musical symbols of a voice and thus)to be played in seqyence. It

+— A sequence of NOTE, REST, REPETITION, CHANGECLEF, ,CHANGEKEYSIGNATURE, BEAM, CHORD and
ANCHORAGE elements to be displayed one after the other,

© ISO/IEC 2008 — All rights reserved
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Table 32 — LAYER element syntax

Diagram

‘changeclef

h‘aﬁ‘ —| ,thangekeysignature

,hemn [+

ﬁ'

anchorage

A

Chil

dren

<userspacing> <note> <rest> <repetition> <changéclef> <changekeysignature> <beam>
<chord> <anchorage>

Used by

<measure>

Attributes

Name Type Description

NUMBER | positivelnteger numberofihelayer

Source

<xs:element name="layer™ltype="layerType"/>
<xs:complexType name="layerType">
<xs:sequence>
<xs:element (ref="userspacing”" minOccurs="0"/>
<xs:choiceSminOccurs="0" maxOccurs="unbounded">
<xs:element ref="note"/>
<xs:element ref="rest"/>
<x{sjelement ref="repetition"/>
<®s:element ref="changeclef"/>
<xs:element ref="changekeysignature"/>
<xs:element ref="beam"/>
<xs:element ref="chord"/>
<xs:element ref="anchorage"/>
</xs:choice>
</xs:sequence>
<xs:attribute name="NUMBER" type="xs:positivelnteger" use="required"/>
</xs:complexType>

8.3.22 <userspacing>

The USERSPACING element contains the user's modification of the default horizontal spacing between a symbol
and the next one in a layer (e.g., note, rest, etc.). In each view, the user spacing can be different; this is a
rationale for having four values to be assigned:

— Main score, computer view (SPACEMAIN),

— Single part, computer view (SPACEPART),

46
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— Main score, print view (SPACEPMAIN),

— Single part, print view (SPACEPPART).

The values can be positive or negative and are expressed in UL which can be transformed in pixel with the
formula (ul+50)/100. Thus 3600UL is 36 pixels and 3680 UL is 37 pixels.

Table 33 — USERSPACING element syntax

Diagram

ugerspacing

Used by

<layer> <note> <rest> <repetition> <changeclef> <changekeysignature> <chord>,

Attributes

Name Type Description

modification of the space to the next 'symbol in the main

SPACEMAIN integer :
computer view.

score,

modification of the space to_the ‘next symbol in the sing

SPACEPART integer :
computer view.

e part,

modification of the space to the next symbol in the main sco

SPACEPMAIN [linteger |. .
view.

re, print

modification of:the space to the next symbol in the single p3

SPACEPPART [integer |. .
view.

rt, print

Source

<xs:element name="userspaeing" type="userspacingType"/>
<xs:complexType name="usgrspacingType">
<xs:attribute name="SPACEMAIN" type="xs:integer"/>
<xs:attribute name="SPACEPART" type="xs:integer"/>
<xs:attribute name="SPACEPMAIN" type="xs:integer"/>
<xs:attributepame="SPACEPPART" type="xs:integer"/>
</xs:complexType>

head,

8.3.23 <note>

[he NOTE element représents a note in a layer or in a beam. It contains:

+— An optional RIFCH element to be used when the note is played (if not specified the pitch is deriy
the context)

1+ An optiohal ACCIDENTAL element with the possible accidentals (e.g., sharp, flat, etc.) related to

+-_An optional AUGMENTATION element with the possible augmentation dots information of the note he

ed from

he note

ad,

— A sequence of zero or more FERMATA, DYNAMICTEXT, TEXT, ANNOTATION, GLASSES, FINGERING, STRINGS,
ORNAMENT, KOREAN-ORNAMENT, MARKER, MUTE, HARMONIC, PIANO and FRETBOARD elements representing
symbols to be positioned above or below the note,

— A USERSPACING element for user's modification of the space to the next symbol in the layer.

© ISO/IEC 2008 — All rights reserved
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The note attributes contain information on the note like:
— The ID uniquely identifying the note within the layer,

— The DURATION of the note (see Table 34).

Table 34— NOTE DURATIONS types

TYPES EXAMPLE
D2 —
==
o =
D1 2 _%'_
D1_4 _%'_
D1 8 %
D1_16 %
D1_32 %
D1 64 %
D17128 %
— The STAFF of the measure on which the note has to be positioned. staff 0 is the upper one, staff 1 is thg
middl€one or the lower one in case of two staves, staff 2 is the lower one in case of three staves.

— The HEIGHT is the position of the note on the staff. 0 is the lower staff line, 1 is the first space, 2 is the
second staff line (from bottom), 3 is the second space, etc. Figure 6 depicts the relationship between the
HEIGHT value and the position of the note on the staff.
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The STATUS attribute indicates if the note is visible or not and if the note has to have a visual duration or

not. A note with visual duration will have a space to the following symbol (note, rest, etc.) proportional to
the note duration, without visual duration the two symbols will be placed side by side. The status values

are:
— NORMAL: the note is visible and with visual duration,

— GRACED: the note is visible and without visual duration,

TRTT NN G| P [T ! el : l o
—  THUULCIN. UIS TIOC 1S MMIVISIDIC dl'lUd WILT vVisUdal Uulatlurl,

— GHOSTED: the note is invisible and without visual duration.

— 10

Figure 6 — Position of notes on a staff

1+ Other attributes are reported in Table 35.

© ISO/IEC 2008 — All rights reserved
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Table 35 — NOTE element syntax

notetype T
| -4 pitch |
e |
| LT e |
| Er--iaaugmentation ; i
= |
L |
o |
o |
L |
o |
Disgfam| e L |
AR S |
L I
o | |
I : —Lkoreﬂn-ornamem | |
o |
: |
¢ |
| O |
'L - fyuserspacing | |
<pitch> <accidental> <augmentation> <fermata> <dynamictext> <text> <annotation> <glasses>
Children |<fingering> <strings> <ornament> <korean-ornament> <marker> <mute> <harmonic> <piano>
<fretboard>
Used by |<layer> <beam>
Attributes |Name Type Description
ID positivelnteger a unique note identifier within the layer
. the duration of the note (e.g. "D1_4" for a quarter
DURATION durationType note, "D1_8" for a eighth note, etc.)
HEAD noteHeadTypesType |the type of note head (e.g. "CLASSIC", "X", etc.)
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when HEAD is "ALPHANUM" or
. "ALPHANUM_SQUARE" or
HEAD_ALPHANUM |string "ALPHANUM_REVERSE" it contains the
letter/number to be written in the note head.
STEM directionType 't'he dlre“ct|on of the note stem (e.g. "UP", "DOWN" or
AUTO")
SIZE sizeType the size of the note (e.g. "SMALL" or "NORMAL")
ACCIACCATURA |boolean for an eighth note, is true if it is an acciaccatura.
the status of the note ("NORMAL"|, "GRACED",
STATUS statusType "HIDDEN" or "GHOSTED")
: number of staff within the measﬁre where the note
STAFF nonNegativelnteger has to be put, can be 0.1 or.2
HEIGHT integer position of the note onthe staff (see Figure 6
LINK string a link associated with the note
COLOR colorType the colour of.the note

Source

<xs:element name="note" type="noteType™/>
<xs:complexType name="noteType">
<xs:sequence>
<xs:element ref="pitch" minQccurs="0"/>
<xs:element ref="accidental™ minOccurs="0" maxOccurs="unbounded"[f>
<xs:element ref="augmentation" minOccurs="0"/>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="fermata"/>
<xs:element refzx"dynamictext"/>
<xs:element ref="text"/>
<xs:element, ref="annotation"/>
<xs:elementiref="glasses"/>
<xs:element ref="fingering"/>
<xs:element ref="strings"/>
<xstelement ref="ornament"/>
<xSrelement ref="korean-ornament"/>
<xs:element ref="marker"/>
<xs:element ref="mute"/>
<xs:element ref="harmonic"/>
<xs:element ref="piano"/>
<xs:element ref="fretboard"/>
</xs:choice>
<xs:element ref="userspacing" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="ID" type="xs:positivelnteger" use="required"/>
<xs:attribute name="DURATION" type="durationType" use="required"/>

<xs:attribute name="HEAD" type="noteHeadTypesType" default="CLASSIC|'/>

<xs:attribute name="HEAD ALPHANUM" type="xs:string"/>

<xs:attribute name="STEM" type="directionType" default="AUTO"/>
<xs:attribute name="SIZE" type="sizeType" default="NORMAL"/>
<xs:attribute name="ACCIACCATURA" type="xs:boolean" default="false"/>
<xs:attribute name="STATUS" type="statusType" default="NORMAL"/>
<xs:attribute name="STAFF" type="xs:nonNegativeInteger" default="0"/>
<xs:attribute name="HEIGHT" type="xs:integer" use="required"/>
<xs:attribute name="LINK" type="xs:string"/>
<xs:attribute name="COLOR" type="colorType"/>

</xs:complexType>

© ISO/IEC 2008 — All rights reserved
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8.3.24 <pitch>

The PITCH element specifies the musical pitch of the note when played. If the score has a TRANSPOSE
attribute specifying the transposition to be applied for the instrument, this applies also to this pitch element.

Table 36 — PITCH element syntax

[
Useld by | <note> <chordnote>
Name Type Description
BASE enum |the basic pitch in British notation (A, B, C, D, E, F, G)
Attributes
OCTAVE integer |the octave position (e.g. C3 = middle C)
SHIFT enum |the optional accidental (#, b)
<xs:element name="pitch" type="pitchType"/>
<xs:complexType name="pitchType">
<xs:attribute name="BASE" use="required'¥
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="AY/>
<xs:enumeration value="“B"/>
<xs:enumeration valu&z"Cc"/>
<xs:enumeration valhe="D"/>
<xs:enumeration .falue="E"/>
<xs:enumerationiwvalue="F"/>
<xs:enumeration value="G"/>
Source </xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute namg="SHIFT" use="optional">
<xs:simpleType>
<xsmrestriction base="xs:string">
{xs:enumeration value="#"/>
<xs:enumeration value="b"/>
</xs:restriction>
</Xs:simpleType>
</%xsvattribute>
<%§:attribute name="OCTAVE" type="xs:integer" use="required"/>
< fxs‘complexType>
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8.3.25 <accidental>
The ACCIDENTAL element contains the optional accidental indication (sharp, double sharp, flat, double flat, etc.)

related to a note head. The position of the accidental is normally on the left side of the note head the
dxdyAttributes can be used to modify the default position.

Table 37 — ACCIDENTAL types

TYPES EXAMPLE
NATURALUP %
NATURAL %
NATURALDOWN %
SHARP1Q F ;
SHARP %
SHARP3Q E
FLAT1Q L
FLAT
FLAT3Q
DOUBLESHARP s

=
DOUBLEFLAT
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Table 38 — ACCIDENTAL element syntax

Diagram
Used by | <note> <chordnote>
Name Type Description
AttrlbUtes acecidantal tha fiuoan ~F ~ idantal (oo "OLIADD! "CLAT" "NATLIDAL"Y
TYPE avuiuoeriiar uane l_yr.l\l Ul avuiuoiriiar \\4-3- A~J Y] ] LB =T} ] TNINVT UTNNL
TypesType |etc.)
can be YES or NO to indicate if the accidental has|io be
ROUNDBRAKET |enum .
shown in brackets
SIZE sizeType the size of accidental, can be "SMALL" or "NORMAL"
Attribute . specify offsets (for the different views)“of the accidental
dxdyAttributes o
Group position from the default one
<xs:element name="accidental" type="accidentalType"/{
<xs:complexType name="accidentalType">
<xs:attribute name="TYPE" type="accidentalTypdsType" use="required"/>
<xs:attribute name="ROUNDBRACKET" default="NO'»>
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
Solrce <xs:enumeration value="YES"/>

<xs:enumeration value="NO"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="SIZE" type=''sizeType" default="NORMAL"/>
<xs:attributeGroup ref="dxdyXttributes"/>
</xs:complexType>

8.3.26 faugmentation>

The AUGMENTATION element indicates.the number of augmentation dots related to a note or to a chord.

Table 39 — AUGMENTATION element syntax

Used by | <npte> <rest> <chord>
Name |Type Description
Attriblutes

DOTS nonNegativelnteger |number of augmentation dots

Attributes dxdyAttributes specify offsets (for the different views) of the dots position from

Group the default one

<xs:element name="augmentation" type="augmentationType"/>
Source <xs:complexType name="augmentationType">

<xs:attribute name="DOTS" type="xs:nonNegativelnteger" use="required"/>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>
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8.3.27 <fermata>

The FERMATA element represents a fermata symbol associated with a note or a rest. Three kinds of fermata
are possible:

Table 40 — FERMATA types
TYPES EXAMPLE

i

SHORT

MEDIUM

LONG

it > fiH

The symbol can be positioned above or below the note/rest/chord. The default position can be changéd using
he dxdyAttributes. When the symbols are placed below&dewn with respect to the staff they are @epicted
Ipside down.

Table 41 — FERMATA element syntax

Used by | <note> <rest> <chord>

Name Type |Description
Attributes
TYPE enum |the type of fermata (SHORT, MEDIUM or LONG)
directio "
UPDOWN nType the position of fermata symbol (UP, DOWN or AUTO)
Attribute dxdyAttributes specify offsets (for the different views) of the fermata position ffom the
Group default one

<xs:element name="fermata" type="fermataType"/>
<xs:complexType name="fermataType">
Tttribute Tame= R PR e faut = MED T
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="SHORT"/>
Source <xs:enumeration value="MEDIUM"/>
<xs:enumeration value="LONG"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>
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8.3.28 <dynamictext>

The DYNAMICTEXT element contains an indication of a musical dynamic related to a note, rest or chord.

Table 42 — DYNAMICTEXT types

TYPES EXAMPLE TYPES EXAMPLE
MP == MF =
wp wf
D — F —
£ =
P 5
PP = FF =
= =
op JF
PP —— FFF —
== ==
2pp biid
PPPP —— FFFF e
== ==
RPIEP T
PPPPP —— FFFER ——
—— —F—
P Rivis i
PPPPPP —— FFFFFF ——
=— =—
PRpRER Fixisid
FFPP — FP ==
== =
Jfop o
PP = FFP =——
= =
Jiop S
SFF = SFP —
== =
sff sfio
SFFF == SFPP —
= =
A sfop
SP — SF —
= S
s s
SFFP —— SFFZ ——
= ==
sffp gz

56 © ISO/IEC 2008 — All rights reserved


https://standardsiso.com/api/?name=dce2c2847c3e82b689e529f72f1241e2

ISO/IEC 14496-23:2008(E)

SFZ E FZ E
¥4 Jz
RFZ % RF E
ifs If
Table 43 — DYNAMICTEXT element syntax
Diagram dynamictext
Used by | <note> <rest> <chord>
Name Type Description
Attributes
DYNAMIC |enum the dynamics text type (e.g. P, FF, REZ)(see Table 42)
UPDOWN |directionType |the position of dynamics text (UP; BOWN or AUTO)
Attribute dxdyAttributes spepify offsets (for the different views) of the dynamjcs text
Group position from the default one
<xs:element name="dynamictext" type="dynamictextType"/>
<xs:complexType name="dynamictextTypel
<xs:attribute name="DYNAMIC" use=Yrequired">
<xs:simpleType>
<xs:restriction base="xs NMTOKEN">
<xs:enumeration value="P"/>
<xs:enumeration walue="PP"/>
<xs:enumeration,value="PPP"/>
<xs:enumerationivalue="PPPP"/>
<xs:enumerathon value="PPPPP"/>
<xs:enumeration value="PPPPPP"/>
<xs:enumération value="MP"/>
<xs:endmeration value="MF"/>
<xgsenUmeration value="F"/>
<xswenumeration value="FF"/>
<xs:enumeration value="FFF"/>
<xs:enumeration value="FFFF"/>
<xs:enumeration value="FFFFF"/>
<xs:enumeration value="FFFFFF"/>
Source <xs:enumerat%on value="FFPP"/>
<xs:enumeration value="FFP"/>
<xs:enumeration value="FPP"/>
<xs:enumeration value="RFZ"/>
<xs:enumeration value="SFF"/>
<xs:enumeration value="SFFF"/>
<xs:enumeration value="SFFP"/>
<xs:enumeration value="SFFZ"/>
<xs:enumeration value="SFP"/>
<xs:enumeration value="SFPP"/>
<xs:enumeration value="5P"/>
<xs:enumeration value="SF"/>
<xs:enumeration value="SFz"/>
<xs:enumeration value="FzZ"/>
<xs:enumeration value="FP"/>
<xs:enumeration value="RF"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>
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8.3.29 <text>

The TEXT element contains a textual indicator related to a note/rest/chord. The text is in the XML content.

Table 44 — TEXT element syntax

Diagram

Usdd by |<note> <rest> <chord> <anchorage>

Name Type Description
Attributes iti f the text with t to th te/rest/chord be UP
L position of the text with respect to the note/rest/chord, .can be UP,
UPDOWN |directionType DOWN or AUTO
HIDDEN boolean if true the text is not to be shown
Attribute dxdyAttributes specify offsets (for the different views).of\the text position from the
Group default one
indicate the font to be used fép rendering the text indication. If
fontAttributes FONTNAME is empty should use the font used for the score. If]
FONTSIZE is 0 the font size/used for the score have to be used.
<xs:element name="text" type="textType"/>‘
<xs:complexType name="textType">
<xs:simpleContent>
<xs:extension base="xs:string">
Solrce <xs:attribute name="UPDQWN" type="directionType" default="AUTO"/>

<xs:attribute name="HIDDEN" type="xs:boolean" default="false"/>
<xs:attributeGroup (Hef="dxdyAttributes"/>
<xs:attributeGreup ref="fontAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
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The ANNOTATION element contains a textual annotation related to a note/rest/chord. The text is in the XML

content.
Table 45 — ANNOTATION element syntax
Used by |<note> <rest> <chord> <anchorage>
Name Type Description
Attributes — - -
o position of the annotation with respect to the riote/rest/chqrd, can
UPDOWN |directionType be UP, DOWN or AUTO
Attribute dxdyAttributes specify offsets (for the different views) 'of'the annotation position
Group from the default one
indicate the font to be used\‘for rendering the anmnotation
fontAtiributes indication. If FONTNAME is.'empty should use the font ysed for
the score. If FONTSIZE js\0-or missing the font size used for the
score have to be used.
<xs:element name="annotation" type="dnnotationType"/>
<xs:complexType name="annotationType!'>
<xs:simpleContent>
<xs:extension base="xs:string">
Source <xs:attribute name="UBDOWN" type="directionType" default="AUTO"/>

<xs:attributeGroup ref="dxdyAttributes"/>
<xs:attributeGroup\ref="fontAttributes"/>

</xs:extension>

</xs:simpleContent>

</xs:complexType>

B.3.31 <glasses>

The GLASSES element ( #'#)) represents a “glasses” symbol (with the meaning of “please pay at
elated to a note/rest/chord.

Table 46 — GLASSES element syntax

ention”)

Used.by | <note> <rest> <chord> <anchorage>
Name Type Description
Atbutes UPDOWN | directionTvoe position of the glasses with respect to the note/rest/chord, can be
YPe 1UP, DOWN or AUTO
Attribute dxdyAttributes specify offsets (for the different views) of the glasses position
Group from the default one
<xs:element name="glasses" type="glassesType"/>
Source <xs:complexType name="glassesType">

<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attributeGroup ref="dxdyAttributes"/>

</xs:complexType>
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8.3.32 <fingering>

The FINGERING element represents a fingering indication associated with the note or with a note in a chord.
Four kinds of fingering are possible, see Table 47.

Table 47 — FINGERING types

TYPES

EXAMPLE

NORMAL, the finger number Is
shown normally

CIRCLED1, the finger number is
shown within a circle

CIRCLEDZ2, the finger number is
shown within a thicker circle

KOREAN, for Korean fingering
indications.  Allowed  FINGER
attribute values are only O or 8; O
means strumming the string by the
index finger while 8 means
strumming the string by the middle
finger.

fibl-

fitle

(FINGER=0)

o QTS e

(FINGER=8)

NOTE Note: KOREAN fingerings are usually used consecutively as follows:
2 8o
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Table 48 — FINGERING element syntax

Used by | <note> <chordnote>
Name Type Description
Attributes FINGER nonNegativelnt [the number of the finger can be 1 ,2, 3, 4, or 5 if type is not
eger KOREAN., otherwise, it can be only O or 8.
L position of the annotation with respect to the note, car'|be UP,
UPDOWN |directionType DOWN or AUTO
TYPE enum can be NORMAL, CIRCLED1 or CIRCLED2
Attribute dxdyAttributes specify offsets (for the different views) ofithe fingering position
Group from the default one
<xs:element name="fingering" type="fingeringType"/»>
<xs:complexType name="fingeringType">
<xs:attribute name="FINGER" type="xs:nonNegativeélnteger"
use="required"/>
<xs:attribute name="UPDOWN" type="directiohType" default="AUTO"/>
<xs:attribute name="TYPE" default="NORMAL'">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
Source <xs:enumeration value="N@RMAL"/>
<xs:enumeration value=!CIRCLED1"/>
<xs:enumeration value="CIRCLED2"/>
<xs:enumeration value="KOREAN"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>
B.3.33 <strings>
[he STRING element represents.a string indication related with a note or a chord. The string indication can be
shown with Roman or Arabic numbers and additionally can be put in brackets (BRACKETS), put infa circle
CIRCLED1) or put in a thicker circle (CIRCLED2).
Table 49 — STRINGS types
TYPES EXAMPLE
NORMAL, the string number is 3
shown normally %
BRACKETS, the string number is g
shown with brackets E
CIRCLED1, the string number is {32
shown within a circle %
CIRCLEDZ2, the string number is )
shown within a thicker circle %
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Table 50 — STRINGS element syntax

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumerdtion
</xs:restriction>
</xs:simpl&Type>

</xs:attribute>

<xs:attributleGroup ref="dxdyAttributes"/>
</xs:

complexType>

Used by | <note> <chord>
Name Type Description
STRING noniNedgativeinieger e number or the String
UPDOWN | directionType EOSLIJtIISnDOé \’;CE strlz‘%s_r %ymbol with respect to the note,)can
Attributes e or
When true indicates that strings are to bendisplayed as
ROMAN boolean Roman numbers (e.g. |, Il, 1, etc. ) and as/Arabic numbers|
(1,2, 3, ...) when false
TYPE enum can be NORMAL, BRACKETS, CIRCLED1 or CIRCLED2
Attribute dxdyAttributes spep!fy offsets (for the different views) of the strings symbol
Group position from the default ene
<xs:element name="strings" type="stringsTypel/>
<xs:complexType name="stringsType">
<xs:attribute name="STRING" type="xsshonNegativelnteger"
use="required"/>
<xs:attribute name="UPDOWN" type=MdirectionType" default="AUTO"/>
<xs:attribute name="ROMAN" type="xs:boolean" default="true"/>
<xs:attribute name="TYPE" default="NORMAL">
<xs:simpleType>
Sopurce <xs:restriction base="xs:NMTOKEN">

value="NORMAL" />

value="BRACKETS" />
value="CIRCLED1"/>
value="CIRCLED2" />
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The ORNAMENT element represents an ornamental symbol associated with a note/chord, normally ornaments
are symbols placed abobe or below the note/chord. The following types of ornaments are supported:

Table 51 — ORNAMENT types

TYPE

EXAMPLE

Trill (TRILL)

Turn (TURN)

Back turn (TURNBACK)

Up turn (TURNUP)

Slashed turn (TURNSLASH)

Mordent (MORDENT)

Mordent Superior (MORDENTSUP)

Double Mordent (DMORDENT)

Double Mordent superior (DMORDENTSUP)

Tremolo (TREMOLO)
with an associated number of lines

B

$ora TEMTPREMOIL M
111 1 I

QT |
O TLIVITINLIVIVLY)

—~

Al -~ o
CITIUTU UIT o

with an associated number of lines

Glissando with a wavy line (GLISSWAVE)

Glissando with a straight line (GLISSLINE)
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Table 52 — ORNAMENT element syntax

Used by | <note> <chord>

Name Type Description
one of TRICE, —TURN, —TURNBACK, —TURNUP, —TURNSLCASH)
TYPE enum MORDENT, MORDENTSUP, DMORDENT, DMORDENTSUYP,
TREMOLO, STEMTREMOLO, GLISSWAVE or GLISSLINE
NUMBER glonr;’:gegf‘“" number of bars for TREMOLO or STEMTREMOLO
Attributes directionTy position of the ornament symbol with respect to the note, can be UP,
UPDOWN e DOWN or AUTO, not applicable to TREMOL®, STEMTREMOLO,
P GLISSWAVE and GLISSLINE
accidental indicates the accidental to be drawn.over the ornament symbol, not
ACCSUP TvpesTvpe applicable to TREMOLO, STEMTREMOLO, GLISSWAVE and
YPesTYPe | GLISSLINE
accidental indicates the accidental to_beé drawn below the ornament symbol, not
ACCINF TvpesTvpe applicable to TREMQLQ®; STEMTREMOLO, GLISSWAVE and
YPesTYPe | GLISSLINE
Attribyte dxdxAttributes spepify offsets_«for the different views) of the ornament symbol
Group position from.the default one

<xs:element name="ornamentWtype="ornamentType"/>
<xs:complexType name="orndmentType">
<xs:attribute name=YTYPE" use="required">
<xs:simpleType>
<xs:restnriction base="xs:NMTOKEN">
<xsjgenumeration value="TRILL"/>
<wxs‘senumeration value="TURN"/>
<xs~enumeration value="TURNBACK"/>
<Jxs:enumeration value="TURNUP"/>
<xs:enumeration value="TURNSLASH"/>
<xs:enumeration value="MORDENT"/>
<xs:enumeration value="MORDENTSUP"/>
Solurce <xs:enumerat?on value="DMORDENT" />
<xs:enumeration value="DMORDENTSUP"/>
<xs:enumeration value="TREMOLO"/>
<xs:enumeration value="STEMTREMOLO" />
<xs:enumeration value="GLISSWAVE"/>
<xs:enumeration value="GLISSLINE"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="NUMBER" type="xs:nonNegativeInteger" default="1"/>
<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attribute name="ACCSUP" type="accidentalTypesType"/>
<xs:attribute name="ACCINF" type="accidentalTypesType"/>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>
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8.3.35 <korean-ornament>

The KOREAN-ORNAMENT element represents an ornament symbol used for Korean music notation associated
with a note/chord. Ornaments are symbols placed over or below, or left or right to the note/chord. The
ornaments can be approximately represented by the musical notations using the western music symbols.
However, these representations are not exactly matched to what the ornaments represent. These ornaments
are necessary in this context. The following types of ornaments are specified:

Table 53 — Unique ornaments for traditional Korean music notations (shigimsae)

Mark Explanation TYPE

Sliding tone up: Start tone from the major second

approximately low and end at the note. The
/J ornament starts from the left-hand side and ends | SLIDINGUP1
at the note as shown and its tone sounds as
shown.

Sliding tone down: Start tone from the note and

end below the major second from the note. The
J ornament starts from the right-hand side of the | SLIDINGDOWN
) note and ends at the right as shown. Its generic
name is “Toesung.”

Sliding tone up and ending: Start tone from the
Jj note and slide up the major second approximately | SLIDINGDUP2
and stop. Its generic name is “Choosung.”

Sliding tone up and down: Start tone frém the note
and slide up the major third approximately and
then slide down the major third’to the original
note. Its generic name is “Junsung.”

SLIDINGUPDOWN

oy

Bending tone: Start tonecfrom the minor second to BENDING
A the note.
Pushing tone one line plow: Play tone of the same PUSHING1
note at the string one line below.
T Returri . .
eturning one line back: Play tone of the note at
J | tenomalline. Use after PUSHING1. RETURNING
Pushing tone Fwo line .blow. Play tone of the same PUSHING?
note at the string two line below.
NONGHYNNARROW

Nonghyun (Korean vibrato): Vibrating steadily

NONGHYNWIDE

o« _{ o |
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Table 54 — KOREAN-ORNAMENT element syntax

Diagram korean-ornament

Used by | <note> <chord>

Name Type Description

Caln be ohe Ol SLIDINGUF T, SLIDINGUDUVVN, SLIDINGDUF Z,
TYPE enum SLIDINGUPDOWN, ~BENDING, PUSHING1, RETURNING)
Attributes PUSHING2, NONGHYNNARROW, NONGHYNWIDE

position of the ornament symbol with respect to the note, can be
UP, DOWN or AUTO (it applies only to ornaments with type
SLIDINGUPDOWN, PUSHING1, RETURNING;~ PUSHINGZ2,
NONGHYNNARROW, NONGHYNWIDE),

UPDOWN |directionType

Attribute dxdxAttributes spep!fy offsets (for the different views).‘ef-the ornament symbol
Group position from the default one

<xs:element name="korean-ornament" type="korean-g@rnamentType"/>
<xs:complexType name="korean-ornamentType">
<xs:attribute name="TYPE" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN'>
<xs:enumeration value="SLIBINGUP1"/>
<xs:enumeration value="SLIDINGDOWN" />
<xs:enumeration value="SRFDINGDUP2"/>
<xs:enumeration values"SLIDINGUPDOWN"/>
<xs:enumeration yalue="BENDING"/>
Source <xs:enumeration\value="PUSHING1"/>
<xs:enumeration value="RETURNING"/>
<xs:enumeration value="PUSHING2"/>
<xs:enumeration value="NONGHYNNARROW"/>
<xs:enumerabion value="NONGHYNWIDE" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute/ name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>

8.3.36 £marker>

The MARKER element represents a marking symbol associated with a note/chord, normally marker symbols arg
placed gbove or-below the note/chord. The following types of markers are supported:
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Table 55 — MARKER types

TYPE

ISO/IEC 14496-23:2008(E)

EXAMPLE

Tenuto (TENUTO) o Portato (PORTATO),

Sforzato (SFORZATO)

Accento (ACCENTO) o Accento forte (ACCENTOFORTE)

Staccato (STACCATO) o Punto sopra (PUNTOSOPRA)

Martellato dolce (MARTDOLCE)

Punto allungato (PUNTOALLUNGATO)

Martellato (MARTELLATO)

Arco (ARCO)

Ponticello (PONTICELLO)

Tastiera (TASTIERA)

Punta (RUNTA)

Tallone (TALLONE)

Bow up (BOWUP)

<t Sl e

1l

=
&

Bow down (BOWDOWN)

Pizzicato (P1ZZ)

generic marker (GENERIC) and in this case the NAME
attribute indicates the name identifying it.
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Table 56 — MARKER element syntax

Diagram
Used by | <note> <chord>
Name Type Description
mne type oI marker Is one ol the 10lowing. I"URI/-\IU, IENUIU,
SFORZATO, ACCENTOFORTE, ACCENTO, PUNTOSOPRA!
TYPE enum STACCATO, MARTDOLCE, PUNTOALLUNGATO, MARTELLATO,
Attribut ARCO, PONTICELLO, TASTIERA, PUNTA, TALLONE, BOWUP,
riutes BOWDOWN, PIZZ or GENERIC
NAME string for a GENERIC marker indicates the name of markef
UPDOWN direction | position of the marker symbol with respect to(the note, can be UP,
Type DOWN or AUTO
Attribyte dxdyAttributes specify offsets (for the different views)of the marker position from
Group the default one
<xs:element name="marker" type="markerType''/>
<xs:complexType name="markerType">
<xs:attribute name="TYPE" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value=""PORTATO" />
<xs:enumeration value=!'"TENUTO"/>
<xs:enumeration val@&="SFORZATO"/>
<xs:enumeration value="ACCENTOFORTE"/>
<xs:enumeration (value="ACCENTO" />
<xs:enumeration value="PUNTOSOPRA"/>
<xs:enumeratiion value="STACCATO"/>
<xs:enumeration value="MARTDOLCE"/>
<xs:enumeration value="PUNTOALLUNGATO"/>
<xs:enuUmeration value="MARTELLATO"/>
Source <xsfenumeration value="ARCO"/>
<%sienumeration value="PONTICELLO"/>
¥xs:enumeration value="TASTIERA"/>
<xs:enumeration value="PUNTA"/>
<xs:enumeration value="TALLONE"/>
<xs:enumeration value="BOWUP"/>
<xs:enumeration value="BOWDOWN"/>
<xs:enumeration value="PIZZ"/>
<xs:enumeration value="GENERIC"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
cattribute name="NAME" type="xg: stri aradll
<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>
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8.3.37 <mute>
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The MUTE element represents a mute symbol associated with a note/chord. Normally, mute symbols are
placed above or below the note/chord. The following types of mute symbols are supported:

Table 57 — MUTE types

<xs:enumeration value="MINUS"/>

<xs:enumeration value="ON"/>

<xs:enumeration value="OFF"/>
</xs:restriction>

</xs:attribute>
<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attributeGroup ref="dxdyAttributes"/>

</xs:complexType>

</xs:simpleType>

TYPES EXAMPLE

IIN S0l

VIA Viasord,

PLUS +

MINUS )

ON Ml

OFF LL

Table 58 —MUTE element syntax
Diagram
Used by | <note> <chord>
Attribute | Name Type Description
S[TYPE enum the type of mute, can be one of IN, VIA, PLUS, MINUS, ON, OFF
T position of the mute symbol with respect to the note, can pe UP,
UPDOWN |directionType DOWN or AUTO
Attribute dxdyAtiributes specify offsets (for the different views) of the mute position fiom the
Group default one
<xs:element name="mute" type="muteType"/>
<xs:complexType name="muteType">
<xs:attribute name="TYPE" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="IN"/>
<xs:enumeration value="VIA"/>
Source <xs:enumeration value="PLUS"/>
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8.3.38 <harmonic>

The HARMONIC element represents a harmonic symbol associated with a note/chord. Normally, harmonic
symbols are placed above or below the note/chord. The following types of harmonic symbols are supported:

Table 59 — HARMONIC types

TYPES EXAMPLES

STRINGS =y
H R HeS o~

-

FLUTES

Table 60 — HARMONIC element syntax

Used by | <note> <chord>
Name Type Description
AttriQutes
TYPE enum the type of harmonic, can be STRINGS or FLUTES
UPDOWN direction |position of the harmonic symbol with respect to the note, can be UP,
Type DOWN.er AUTO

Attribute
Group

dxdyAttributes the default one

specify offsets (for the different views) of the harmonic position from

Sdaurce

<xs:element nMamé="harmonic" type="harmonicType"/>
<xs:complexType name="harmonicType">
<xs:atfLibute name="TYPE" use="required">
<®sNsSimpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="STRINGS"/>
<xs:enumeration value="FLUTES"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>

<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>

stattributeGroup ref="dxdyAttributes"

</xs:complexType>
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8.3.39 <piano>

The PIANO element represents a piano pedal symbol associated with a note/chord. Normally piano pedal
symbols are placed above or below the note/chord. The following types of piano pedal symbols are supported:

Please note that for specifying piano pedal with start and stop with a dot connected with a line, a horizontal
symbol has to be used.

Table 61 — PIANO Pedal types

TYPES EXAMPLES
PEDALDOWN I

b

PEDALUP S
X
Table 62 — PIANO element’syntax
Diagram
Used by | <note> <chord> <rest>
Name Type Description
Attributes TYPE enum thétype of piano symbol, can be one of, PEDALDOWN, PEDA] UP

UPDOWN direction*| position of the piano pedal symbol with respect to the note, dan be
Type UP, DOWN or AUTO

Attribute dxdyAttributes specify offsets (for the different views) of the marker position frojm the
Group default one

Zxs:element name="piano" type="pianoType"/>
<Xs:complexType name="pianoType">
<xs:attribute name="TYPE" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
Source <xs:enumerat%on value="PEDALDOWN" />
<xs:enumeration value="PEDALUP"/>
</xs:restriction>

—stmptetye
</xs:attribute>
<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>
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8.3.40 <fretboard>

The FRETBOARD element represents a fretboard symbol associated with a note/chord, normally fretboard
symbols are placed above or below the note/chord.

Table 63 — FRETBOARD element syntax

I

Useld by | <note> <chord>

Name Type Description

NAME string name of the chord associated with the fretboard symbal
nonNeg

NUMBER ativelnte | number of instrument strings (e.g., 6 for guitar)
ger

coding for frets to be pressed on strihgs, contains a sequence off
characters one for each instrument string, each character can be x for
FRETS string non-played string, o for not pressed string, a number (1-9) indicating
the fret to be pressed relatively to HEAD indication (e.g. with
HEAD=5 1 means fret 6)

Attributes

coding for fingers pressing on string, contains a sequence of digits|
FINGERS string (1-7) one for each instrtument string, each number indicates the finger,
7 for no finger

coding for barre indication, contains a couple of digits (1-NUMBER)
BARRE string indicating<begin/end string of barre position, or it contains "00" in the
case that-the barre is not present

nonNeg
HEAD ativelnte findicates the fret number from which the FRETS indicator starts.
ger
UPDOWN direction | position of the fretboard symbol with respect to the note, can be UP,
Type DOWN or AUTO
Attribyte dxdyAtfbates specify offsets (for the different views) of the fretboard position from

Group the default one

<xs:element name="fretboard" type="fretboardType"/>
<xs:complexType name="fretboardType">
<xs:attribute name="NAME" type="xs:string" use="required"/>

cattribute name="NIUMBER" + pa:" c-nmnT\Tng:‘rivnTnfngnr"

use="required"/>

Source <xs:attribute name="FRETS" type="xs:string" use="required"/>
<xs:attribute name="FINGERS" type="xs:string" use="required"/>
<xs:attribute name="BARRE" type="xs:string" use="required"/>
<xs:attribute name="HEAD" type="xs:nonNegativelnteger" use="required"/>
<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attributeGroup ref="dxdyAttributes"/>

</xs:complexType>
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8.3.40.1 Example

The following is an example of the A7 freatboard (see Figure 7):

<fretboard UPDOWN="DOWN" NUMBER="6" NAME="A7" FRETS="x02223" FINGERS="771112"
BARRE="35" HEAD="0"/>

A7
X0

Figure 7 — Example of fretboard, A7

he following is an example of the C7 freatboard (see Figure 8):

<fretboard UPDOWN="DOWN" NUMBER="6" NAME="C7" FRETS="xxIdl2" FINGERS="7711]2"
BARRE="35" HEAD="5"/>

Cc7

XX~
(T®$8] 5 fr

Figure 8 — Example of fretboard, C7

B.3.41 <rest>

The REST element represents a rest in a layer or in a beam. It contains:

1+ An optional AUGMENTATION element with the possible augmentation dots for the rest

+— A sequence of zero or more FERMATA, DYNAMICTEXT, TEXT, ANNOTATION, GLASSES, PIANO and FRETBOARD
elements representing S§ymbols to be positioned above of below the rest,

1+— An optional USERSPACING element for user's modification to the space/distance to the next symbpl in the
layer.

he rest attribates contain information on the rest like:

1+ The\D/uniquely identifying the rest within the layer,

1+ The DURATION of the rest (see Table 64), in cases where the duration is DGENERIC the MEASURES
ttribute indicates the number of m r f the rest duration. The number is typically written atbove the
symbol by using a large font.
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Table 64 — REST DURATIONS types

TYPES EXAMPLE
D4M 1
D2M_D2 %
D1 g
D1_2 E
D1 4 g
D1_8 E
D1_16 %
D1_32 %
D1_64 EE
D1_128 %
DGENERIC —ju—
— The STAFF of the méasure on which the rest has to be positioned, staff 0 is the upper one, staff 1 is thg
middle one or the Jower one in case of two staves, staff 2 is the lower one in case of three staves.
— Theg HEIGHT is‘the position of the rest on the staff, 0 is the lower staff line, 1 is the first space, 2 is the
sedond staffline (from bottom), 3 is the second space, etc.
— Thg STATUS attribute indicates if the rest is visible or not and if the rest has to have a visual duration o

not (See SUDClause ©.5.25 Tor a complete aescription).
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Table 65 — REST element syntax

| restType _l
| {aagrmentation :
o |
L |
T |
Diegram | [romt (- {05 - famtain] |
v T
| i 0.0 |
o |
I |
o |
| g |
Lo emmesssennd |
Children <augmentation> <fermata> <dynamictext>{)<téxt> <annotation> <glasses> <piano>
<fretboard> <userspacing>
Used by | <layer> <beam>
Name Type Description
ID positivelnteger a unique rest identifier within the layer
. the duration of the rest (e.g. "D1_4" for a quarter fest,
DURATION - { durationType "D1_8" for a eight rest, etc.) (see subclause 8.2.1.3)
MESAURES J I nonNeaativelnteger number of measure of rest in case duratioh is
9 9" | DGENERIC
SIZE sizeType the size of the rest (e.g. "SMALL" or "NORMAL")
Attributes
the status of the rest ("NORMAL", "GRACED",
STATUS statusType "HIDDEN" or "GHOSTED") (see subclause 8.3.23
STAFF nonNeaativelnteger number of staff within the measure where the resf has
9 9 to be put, can be 0,1 or 2
HEIGHT integer position of the rest on the staff
LINK string a link associated with the note
COLOR colorType the colour of the note
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<xs:element name="rest" type="restType"/>
<xs:complexType name="restType">
<xs:sequence>
<xs:element ref="augmentation" minOccurs="0"/>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="fermata"/>
<xs:element ref="dynamictext"/>
<xs:element ref="text"/>
<xs:element ref="annotation"/>
<xs:element ref="glasses"/>
<xs:element ref="piano"/>
Soche <xs:e}ement ref="fretboard"/>
</xs:choice>
<xs:element ref="userspacing" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="ID" type="xs:positivelnteger" use="required!y >
<xs:attribute name="DURATION" type="durationType" use="required”"/>
<xs:attribute name="MEASURES" type="xs:nonNegativelInteger"/*
<xs:attribute name="HEIGHT" type="xs:integer"/>
<xs:attribute name="STAFF" type="xs:nonNegativelnteger" default="0"/>
<xs:attribute name="SIZE" type="sizeType" default="NORMAL"/>
<xs:attribute name="STATUS" type="statusType" defaullt="NORMAL"/>
<xs:attribute name="LINK" type="xs:string"/>
<xs:attribute name="COLOR" type="colorType"/>
</xs:complexType>

8.3.42 fanchorage>

The ANGHORAGE element represents an attachment point within the' layer. It contains
— An pptional BREATH element for a breath mark

— A spquence of zero or more TEXT and ANNOTATION€lements

— An pptional GLASSES element for a glasses.symbol

The vislial position of the anchorage (SIZE jattribute) is determined as a percentage of the space left on thg
right of {he preceding note, chord or rest.
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Table 66 — ANCHORAGE element syntax

Diagram

Children | <breath> <text> <annotation> <glasses>

Used by | <layer> <beam>

Name |Type Description
ID positivelnteger A number uniquely identifyingdthe“anchorage within the|layer
is the position of the anchorage as a percentage pf the
Attributes | SIZE integer space left on the right-of the preceding non-ancHorage
symbol

STAFF |nonNegativelnteger | The staff where'the anchorage is positioned

LINK string a link associated with the anchorage

<xs:element name="anchorage" typé="anchorageType"/>
<xs:complexType name="anchorageType">
<xs:sequence>
<xs:element ref="breath" minOccurs="0"/>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element pef="text"/>
<xs:elementref="annotation"/>
</xs:choice>
<xs:elementhNTef="glasses" minOccurs="0"/>
</xs:sequence>
<xs:attrdbute name="ID" type="xs:positivelnteger" use="required"/>
<xs:attribute name="SIZE" type="xs:integer"/>
<xsyattribute name="STAFF" type="xs:nonNegativelnteger" default="07/>
<xs:attribute name="LINK" type="xs:string"/>
</XsJcomplexType>

Source

8.3.43 <breath>

The BREATH element represents the breath sign ( * ).

Table 67 — BREATH element syntax

Used by |<anchorage>

Attribute dxdyAttributes specify offsets (for the different views) of the breath position from the
Group default one

<xs:element name="breath" type="breathType"/>
Source <xs:complexType name="breathType">

<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>
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8.3.44 <repetition>

The REPETITION element represents a repetition sign written in the layer of symbols. It contains an optional
USERSPACING element for user’s changes to the default spacing. The following repetition signs are supported:

Table 68 — REPETITION types

TYPES EXAMPLES
MEASTRE s
TWOMEASURE —Z
BEAT -
TWOBEAT =

Table 69 — REPETITION element syntax

</xs:restriction>
</xs:simpleType>
</xs:attribute>

Diagram repetition [%]—I{—-H—jﬂ- -:,userspacing : |
L
Children | <userspacing>
Used by | <layer>
Name Type Description
ositivelntege . . e " I
ID 'E) 9€ | A nimber uniquely identifying the repetition within the layer
TYPE enum The type of repetition, it can be MEASURE, TWOMEASURE,
Attributes BEAT or TWOBEAT
nonNegativel |When type is MEASURE, it contains the number of measures to
MEASURES I P
nteger repeat
nonNegativel o . "
STAFF ntegerg The staff where the repetition sign has to be positioned
<xs:&lement name="repetition" type="repetitionType"/>
<xswComplexType name="repetitionType">
<xs:sequence>
<xs:element ref="userspacing" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="ID" type="xs:nonNegativelnteger" use="required"/>
<xs:attribute name="TYPE" use="required">
J.uLJ_ulcT_y}_.)c
<xs:restriction base="xs:NMTOKEN">
Source <xs:enumeration value="MEASURE"/>
<xs:enumeration value="TWOMEASURE"/>
<xs:enumeration value="BEAT"/>
<xs:enumeration value="TWOBEAT"/>

<xs:attribute name="MEASURES" type="xs:nonNegativeInteger"/>
<xs:attribute name="STAFF" type="xs:nonNegativelnteger" default="0"/>

</xs:complexType>
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The CHANGECLEF element represents a change of clef within the layer. It contains an optional USERSPACING
element for user’s modification to the default spacing.

Table 70 — CHANGECLEF element syntax

| changeclefType |
|)'|ag|:am I 1 ‘S-S - --------5 ]
| changeclef |_|:_|-|-L—--—JE|- - USerspacing | [
L _—-_ — " __ 1
Children | <userspacing>
Used by | <layer> <beam>
Name Type Description
- A number uniquely identifying the clef change within the
ID positivelnteger quely ying 9
layer
TYPE clefTypesType The clef type (see 8.3.16 for supported clef types)
Attributes
nonNegativelnte . .
STAFF or 9 9 | The staffinhere the clef change is positioned (0,1 or 2)
SIZE sizeType The, size of clef symbol, can be SMALL or NORMAL
LINK string a link associated with the clef change
<xs:element name=!changeclef" type="changeclefType"/>
<xs:complexType . .name="changeclefType">
<Xs: sequence>
<xs:elemerit ref="userspacing" minOccurs="0"/>
</xs:segquence>
Source <xs:aftnibute name="ID" type="xs:positivelnteger" use="required"/>
<xs{attribute name="TYPE" type="clefTypesType" use="required"/>
<xsg:dttribute name="STAFF" type="xs:nonNegativelnteger" default="0[/>
<xs:attribute name="SIZE" type="sizeType" default="SMALL"/>
<xs:attribute name="LINK" type="xs:string"/>
</xs:complexType>
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8.3.46 <changekeysignature>

The CHANGEKEYSIGNATURE element represents a change of keysignature within the layer. It contains an
optional USERSPACING element for user’'s modification to the default spacing.

Table 71 — CHANGEKEYSIGNATURE element syntax

Diagram changekey=ignature EH{—“'—E - userspacing : |
_______ -
Children | <userspacing>
Used by | <layer>
Name |Type Description
Attributes ‘
ID positivelnteger A number uniquely identifying the'change in the layer

TYPE keysignatureTypesTyp | The keysignature type ~(see 8.3.17 for supported
e keysignatures)

The staff where.the keysignature change is positioned

STAFF |nonNegativelnteger (0.1 or 2)

LINK string a link associated with the keysignature change

<xs:element name="changekeysignature" type="changekeysignatureType"/>
<xs:complexType name="changekeysignatureType">
<xs:sequence>
<xs:element ref="uyserspacing" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="ID" type="xs:positiveInteger" use="required"/>
<xs:attribute hame="TYPE" type="keysignatureTypesType"
use="required"/>
<xs:attribute’/ name="STAFF" type="xs:nonNegativelnteger" default="0"/>
<xs:attribute name="LINK" type="xs:string"/>
</xs:compplexType>

Source

8.3.47 fbeam>

The BEAM element represents a sequence of beamed notes. It contains a sequence of more than 2 NOTE
CHORD, REST, \ANCHORAGE and CHANGECLEF elements. The note and chords must have a duration which is less
than or gqual‘to 1/8 ("D1_8"). For beams crossing barlines, please see the horizontal symbols.

Figure 9 — Example of beam
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Table 72 — BEAM element syntax

powne T )
| |
| chord B |
Diagram |heam [%]—I—I:—"-—E—(—’E}jj:—'__'amm !
i 2.m l
| |
| |
l __________ J

Children | <note> <chord> <rest> <anchorage> <changeclef>

Used by | <layer>

Name Type Description

ID positivelnteger |a number uniquely identifying the beam in the layer

indicates the stém direction, it can be UP, DOWN, STAFF12,
STAFF23 and;AUTO. STAFF12 and STAFF23 applies to|beam
Attributes STEMS enum having notes.on different staves, STAFF12 indicates thpat the
beam hast6 be positioned between staff 0 and 1 and STAFF23
between-staff 1 and 2

STATUS |statusType the'status of all the notes/chords/rests contained in the begm

the visual size of the beam, it can be SMALL or NORMAL, it

SIZE sizeType applies to all the elements inside the beam

<xs:element\'name="beam" type="beamType"/>
<xs:complexType name="beamType">
<xsisequence>
<xs:choice minOccurs="2" maxOccurs="unbounded">
<xs:element ref="note"/>
<xs:element ref="chord"/>
<xs:element ref="rest"/>
<xs:element ref="anchorage"/>
</xs:choice>
</xs:sequence>
<xs:attribute name="ID" type="xs:positivelnteger" use="required"/>
<xs:attribute name="STEMS" default="AUTO">
<xs:simpleType>

s:roctyriction bhaogo" s NMTOKEN"

Source

<xs:enumeration value="UP"/>
<xs:enumeration value="DOWN"/>
<xs:enumeration value="STAFF12"/>
<xs:enumeration value="STAFF23"/>
<xs:enumeration value="AUTO"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="STATUS" type="statusType" default="NORMAL"/>
<xs:attribute name="SIZE" type="sizeType" default="NORMAL"/>
</xs:complexType>
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8.3.48 <chord>

The CHORD element represents a chord symbol. It contains:

— A sequence of more than 2 CHORDNOTE elements representing the noteheads of the chord.
— An optional ARPEGGIO element for the arpeggio symbol.

— An optional AUGMENTATION element with the possible augmentation dots for all the note heads

— A gequence of zero or more FERMATA, DYNAMICTEXT, TEXT, ANNOTATION, GLASSES, FINGERING, STRINGS
ORNAMENT, KOREAN-ORNAMENT, MARKER, MUTE, HARMONIC, PIANO and FRETBOARD elements representing
symbols to be positioned above or below the chord,

— A UBERSPACING element for user's modification of the distance to the following symbol in thedayer.

Figure 10 — Example of chord
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Table 73 — CHORD element syntax

chordType _i
|
L —— |
| 2= |
| - ameggio | |
| et |
| |
| |
| |
| |
| |
Diagram
| ord B |
| i 5 ;:E-EI-—\ piano |
 CEe] |
. 0.=
L |
| ' —L korean-ornament | :
o |
o |
e |
O |
| -1 userspacing | |
- ==
<chordnote> <arpeggio> <augmentation> <fermata> <dynamictext> <text> <annqtation>
Children-|<glasses> <strings> <piano> <ornament> <korean-ornament> <marker> <mute> <harmonic>
<fretboard> <usespacing>
Used by | <layer> <beam>
Attributes | Name Type Description
ID positivelnteger | A number uniquely identifying the chord within the layer
DURATION |durationType | The duration of the chord
STEM directionType | Direction of the chord stem, can be UP, DOWN or AUTO
ACCIACCA Indicates that the chord is an acciaccatura, possible only when
boolean
TURA DURATION is "D1_8" (an 8" note)
SIZE sizeType The size of the chord (SMALL or NORMAL)
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STATUS statusType Indicates the chord status exactly as for notes (see 8.3.23)
LINK string A link associated with the chord

o Indicates where to draw the fingering indications of the chord's
FINGERING | directionType notes (UP, DOWN or AUTO)

<xs:element name="chord" type="chordType"/>
<xs:complexType name="chordType">
<xs:sequence>

<xs:element ref="chordnote" minOccurs="2" maxO

ccurs="unbounded" />

<xs:element ref="arpeggio" minOccurs="0"/>
<xs:element ref="augmentation" minOccurs="0"/>

<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="fermata"/>
<xs:element ref="dynamictext"/>
<xs:element ref="text"/>
<xs:element ref="annotation"/>
<xs:element ref="glasses"/>
<xs:element ref="strings"/>
<xs:element ref="piano"/>
<xs:element ref="ornament"/>
Solirce <xs:element ref="korean-ornament"/>
<xs:element ref="marker"/>
<xs:element ref="mute"/>
<xs:element ref="harmonic"/>
<xs:element ref="fretboard"/>
</xs:choice>
<xs:element ref="userspacing" minOcelrs="0"/>
</xs:sequence>
<xs:attribute name="ID" type="xs:pogifivelnteger" use="required"/>
<xs:attribute name="DURATION" types"durationType" use="required"/>
<xs:attribute name="STEM" type="{difectionType" default="AUTO"/>
<xs:attribute name="ACCIACCATURA"™ type="xs:boolean" default="false"/>
<xs:attribute name="SIZE" type="sizeType" default="NORMAL"/>
<xs:attribute name="STATUS"\type="statusType" default="NORMAL"/>
<xs:attribute name="LINK type="xs:string"/>
<xs:attribute name="FINGERING" type="directionType" default="AUTO"/>

</xs:complexType>

84
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8.3.49 <chordnote>

A CHORDNOTE element represents a notehead within a chord. It contains:

— An optional PITCH element containing the musical pitch of the notehead.

— Zero or more ACCIDENTAL elements for the accidentals related to the notehead.

— An optional FINGERING element containing the fingering indication for the specific notehead.

Table 74 — CHORDNOTE element syntax

|rclml dnoteType _|
| e I
Diagram | o dnote [;J-(*j} J-iglecidental fy |
: 0.m |
| ’--J'H{Lie'r'.h;.' i
I_ ______ —_—
Children | <pitch> <accidental> <fingering>
Used by | <chord>
Name Type Description
ID positivelnteger | A number uniquely identifying the chord note within the|chord
STAFF ggpNegatlvelnte The staff number the note belongs to (can be 0,1 or 2)
HEIGHT integar 'ghte .Telght of the note with respect to the staff (see 8.8.23 for
Attributes etails)
HEAD noteHeadTypes | The type of note head to be used (e.g., "CLASSIC", "X", etc.)
Type (see subclause 8.2.1.10 for the complete list)
HEADCALP when HEAD is "ALPHANUM" or "ALPHANUM_SQUARE" or
HANUM string "ALPHANUM_REVERSE" it contains the letter/numbgr to be
written in the note head.
COLOR colorType The color to be used for the note head
<xs:element name="chordnote" type="chordnoteType"/>
<xs:complexType name="chordnoteType">
<Xs: sequence>
<xs;eiegegg ;e£="g;;igen2;1" ngaccurs="0" maxOccurs="unbounded" />
<xs:element ref="fingering" minOccurs="0"/>
</xs:sequence>
Source

<xs:attribute name="ID" type="xs:positiveInteger" use="required"/>

<xs:attribute name="STAFF" type="xs:nonNegativelnteger" default="0"/>

<xs:attribute name="HEIGHT" type="xs:integer" use="required"/>

<xs:attribute name="HEAD" type="noteHeadTypesType" default="CLASSIC"/>

<xs:attribute name="HEAD ALPHANUM" type="xs:string"/>

<xs:attribute name="COLOR" type="CObnype"/>
</xs:complexType>

© ISO/IEC 2008 — All rights reserved
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8.3.50 <arpeggio>

An ARPEGGIO element is used to indicate an arpeggio symbol to be associated with the chord. When the
arpeggio is associated with chords placed on differen staffs (for example in horgans) the arpeggio is drawn
crossing all of them.

Table 75 — ARPEGGIO types
TYPES

EXAMPLE

UP, a wavy vertical line with an arrow head on top

DOWN, a wavy vertical line with an arrow head on
bottom

NONE, a wavy vertical line without an arrow head

Table 76 — ARPEGGIO element.syntax

Rl

Diagram
Used by | <chord>
Name Type Description
Attriblites Iv dicates the directi f th io, it be UP, DOWN
naicates the direction O € arpeggio, It can pe , or
DIRECTION |enum . beggio, It can
NONE, this should not be confused with directionType
Attributes . specify offsets (for the different views) of the arpeggio position
dxdyAttributes pectly ( ) peggio p
Group from the default one
<xs:elemeht name="arpeggio" type="arpeggioType"/>
<xslkomplexType name="arpeggioType">
<xs:attribute name="DIRECTION" default="NONE">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="UP"/>
Soprce <xs:enumeration value="DOWN"/>
conumeration Ialiua="NONE"
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attributeGroup ref="dxdyAttributes"/>
</xs:complexType>

86
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8.3.51 <barline>

A BARLINE element represents a barline symbol used to indicate the end of a measure. The types of barlines
supported are:

Table 77 — BARLINE types
TYPES EXAMPLE

SINGLE, a single vertical barline joining all the %
staff lines

DOUBLE, a double barline usually indicating a
change of clef or keysignature

START_REFRAIN, a barline indicating the the
following measure is the start of a refrain

END_REFRAIN, a barline indicating that .the
current measure is the end of a refrain

START_END_REFRAIN, a barline indicating that
the current measure is the end of a refrain and the
following measure is a start of another refrain

END, a barline indicating the_end of the score ﬂ

INVISIBLE, a non visible barline useful for visually
representing unmeasured music.
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Table 78 — BARLINE element syntax

Diagram
Used by | <measure>
Name Type Description
Indicates the barline type, it can be (SINGLE, DOUBLE,
TYPE enum START_REFRAIN, END_REFRAIN, START_END_REFRAIN,
END or INVISIBLE)
Attributes LINETYPE |enum Indicates the type of line to be used for drawing SINGLE barlines,
it can be SOLID, DOT or DASH.
REPEAT boolean Indipates that a repeat measure symbol has to be drawn on the
barline
FERMATA |boolean Indicates that a fermata symbol hags:to-be drawn on the barline
<xs:element name="barline" type="barlineType"/>
<xs:complexType name="barlineType">
<xs:attribute name="TYPE" use="required®>
<xs:simpleType>
<xs:restriction base="xs:NMTOKENY>
<xs:enumeration value="SINGLE"/>
<xs:enumeration value="DQUBLE"/>
<xs:enumeration value="START REFRAIN"/>
<xs:enumeration values"END REFRAIN"/>
<xs:enumeration value="START END REFRAIN"/>
<xs:enumeration yalue="END"/>
<xs:enumeratiomivalue="INVISIBLE"/>
</xs:restriction
Soprce </xs:simpleType>
</xs:attribute>
<xs:attribute pame="LINETYPE" default="SOLID">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xsienumeration value="SOLID"/>
<x's:enumeration value="DOT"/>
<xs:enumeration value="DASH"/>
</xs:restriction>
J/xs:simpleType>
</xs:attribute>
<xs:attribute name="REPEAT" type="xs:boolean" default="false"/>
<xs:attribute name="FERMATA" type="xs:boolean" default="false"/>
N </xs:complexType>
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8.3.52 <horizontal>

A HORIZONTAL element represents any symbol spanning over many musical figures such as slurs,
crescendo/diminuendo symbols, tuples, pedal indications, octave changes etc. It contains two ADDRESS
elements indicating the start and end of the symbol. The types of horizontal symbols supported are:

Table 79 — HORIZONTAL types
TYPES EXAMPLE

SLUR, for a slur beginning on a figure and ending on
another one, it uses the KNOT1 and KNOT?2 attributes é

to control the slur bowing
SLURDOT, SLURDASH for dotted and dashed slurs

TIE, for a tie symbol connecting two notes with the same e —

height ﬁ

TUPLE, for tuples, it uses the TUPLELINE\"and 8
TUPLENUMBER attributes to control the~ tuple S
appearance (with or without line) and for th€ number
associated with the tuple (e.g. 3 for a triplet)

%

OCTVA, for an upper octave change.for the notes it Qs ~ 77

spans across E
OCTBA, for a lower octave change for the notes it spans

across g

Bha __

QUINDMA, for a uppénquindicesima change for notes it ?Sm.s;_j

spans across g
QUINDBA,fora lower quindicesima change for notes it %

Spans across
e -

BEND, BENDDOT, BENDDASH, for a normal, dotted or
dashed bend over notes

1
DIMINUENDO, DIMDOT, DIMDASH for a normal, —
dotted—or dashed diminuendo —Sigm_spanming o a =
i
{

sequence of musical symbols

CRESCENDO, CREDOT, CREDASH for a normal,
dotted or dashed crescendo sign spanning on a
sequence of musical symbols
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CHANGEREF, for an indication of figures to be played
in different refrains, it uses the REFNUMBER attribute to
indicate the number of refrain in which the figures have

to be played

TRILL, for a trill sign (tr) extending with a ripple line to

the next figure

WAVE for a wavy line abave or below a sequence of

musical figures

ARROW, for an arrow above or below a sequence of
musical symbols

PIANOPEDAL, for a pedal indication marking the figure
where the pedal has to be pressed and the ending
figure where the pedal has to be released

BEAM. For specifying a beam crossing barlines

Table 80 — HORIZONTAL element syntax

L 1.

1]
ol

Diagram | horizontal ET[* =
ChiIFren <address>
Useld by |<score>
Attributes [Name Type- Description
ID ggzlrtlvelnt A number uniquely identifying the horizontal symbol within the score
TYPE enum Indicates the type of horizontal symbol
directionT Indicates if the symbol has to be drawn above (UP) or below
UPDOWN (DOWN) the musical figures or to be automatically determined
ype
(AUTO)
LINK string A link associated with the musical symbol
. Indicates the behaviour of the slur at the starting point (only for type
KNOTH1 decimal {5 R, SLURDOT, SLURDASH) as described in the following.
. Indicates the behaviour of the slur at the ending point (only for type
KNOT2 decimal  Io| )R, SLURDOT, SLURDASH) as described in the following.
TUPLENUM |nonNegati . . .
BER velnteger Indicates the number associated with the tuple (only for type TUPLE)
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TUPLELINE |boolean Indicates if a line marking the tuple has to be drawn or not (only for
type TUPLE)
REFNUMBE |nonNegati The number of refrain where the notes have to be played (only for
type CHANGEREF) (e.g. 1 means that the notes has to be played
R velnteger e
only the first time)
COLOR colorType [the colour of the horizontal
BEAM.STE |enumerati [Can be one of (UP, DOWN, STAFF12, STAFF23, AUTO) indicating
MS on the position of beam bar. (only for type BEAM)
BEAM.STAT |statusTyp |Indicates the beam status exactly as for notes (see 8.3.23)(pnly for
us e type BEAM)
BEAM.SIZE [sizeType Can be one of (NORMAL, SMALL) indicating the size, of beam. (only
for type BEAM)
_ dxdyAttributes specify offsets (for the different views) of the-starting point position
Attribute from the default one
Groups specify offsets (for the different views) of the ending point position
dxdyrAttributes pectly 9p
from the default one
<xs:element name="horizontal" type="horizontallype"/>
<xs:complexType name="horizontalType">
<xs:sequence>
<xs:element ref="address"/>
<xs:element ref="address"/>
</xs:sequence>
<xs:attribute name="ID" type="xS:positiveInteger" use="required"/>
<xs:attribute name="TYPE" usgz=!"required">
<xs:simpleType>
<xs:restriction basg£"“Xs:NMTOKEN">
<xs:enumeration walue="SLUR"/>
<xs:enumeratief“value="SLURDOT" />
<xs:enumeratien value="SLURDASH"/>
<xs:enumeration value="TIE"/>
<xs:enumeration value="TUPLE"/>
<xs:enumeération value="OCTVA"/>
<xsgenumeration value="OCTBA"/>
<xs'senumeration value="QUINDMA"/>
Kxs:enumeration value="QUINDBA"/>
Zxs:enumeration value="BEND"/>
<xs:enumeration value="BENDDOT"/>
Source <xs:enumeration value="BENDDASH"/>
<xs:enumeration value="DIMINUENDO"/>
<xs:enumeration value="DIMDOT"/>
<xs:enumeration value="DIMDASH"/>
<xs:enumeration value="CRESCENDO"/>
<xs:enumeration value="CREDOT"/>
<xs:enumeration value="CREDASH"/>
<xs:enumeration value="CHANGEREF"/>
<xs:enumeration value="TRILL"/>
<xs:enumeration value="WAVE"/>
<xs:enumeration value="ARROW"/>
<xs:enumeration value="PIANOPEDAL"/>
<xs:enumeration value="BEAM"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="UPDOWN" type="directionType" default="AUTO"/>
<xs:attribute name="LINK" type="xs:string"/>
<xs:attribute name="KNOT1" type="xs:decimal"/>
<xs:attribute name="KNOT2" type="xs:decimal"/>
<xs:attribute name="TUPLELINE" type="xs:boolean" default="true"/>
<xs:attribute name="TUPLENUMBER" type="xs:nonNegativeInteger"
default="3"/>
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<xs:attribute name="REFNUMBER" type="xs:nonNegativeInteger"
default="1"/>
<xs:attribute name="BEAM.STEMS" default="AUTO">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="UP"/>
<xs:enumeration value="DOWN"/>
<xs:enumeration value="STAFF12"/>
<xs:enumeration value="STAFF23"/>
<xs:enumeration value="AUTO"/>
< :restriction>

</xs:simpleType>
</xs:attribute>
<xs:attribute name="BEAM.STATUS" type="statusType" default="NORMAL'~¥>
<xs:attribute name="COLOR" type="colorType" />
<xs:attribute name="BEAM.SIZE" type="sizeType" default=" NORMAL('-/>
<xs:attributeGroup ref="dxdyAttributes"/>
<xs:attributeGroup ref="dxdyrAttributes"/>
</xs:complexType>

The slu
as depiq

Knot1, H

The def:
this cha
the initi

obtained.

Casein

Casein

direction and shape can be changed by altering the UPDOWN value, when it is up the slur is shapeq
ted in the following figure:

(not2 may have a decimal value from 100.00 to -100:00’
ault value is 1.0 for both Knot1 and Knot2 when-the slur is created. If the value of -1.0, -1.0 is imposed

hge has the same effect as changing the UPDOWN value from up to down or vice versa depending or
bl value. In this way, changing the signature of one of those parameters the following results are

which Knot1=-1.0 and Knot2=1.0 with UPDOWN=UP

——

e ————

which Knot1=1:0\and Knot2=-1.0 with UPDOWN=UP

—S———— O

——

The val

£l v V4 e I H ol 4 1 o 1 tle 4 = 1 ik
UCTS UT INTTULT, alTtu I\TTULZ LAlT DT 1TILIcadstU U LHNdaliyc UiTc Siiapc Ul UTC LUrvaturc. TUl TAAITTPIT, Wil

knot1=2,5 and Knot2=-1,3:

The same solution and values can be used for defining the behaviour of the slur that connects two notes
placed on different staffs of a piano part. The curvature of the slur may be calculated by using Bspline model.
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An ADDRESS element specifies an address to a musical figure inside the score.

Table 81 — ADDRESS element syntax

<xs:attribute

default="0"/>

<xs:attribute

default="0"/>

</xs:complexType>

Used by [<horizontal>
Name Type Description
Attributes
MEASURE |positivelNteger |The ID of the measure that the figure is inside
LAYER positivelnteger | The number of the layer (in the measure) where the figuire is
", The ID of the figure, if the figdre-is inside a beam or g chord,
FIGURE |positivelnteger ;s the id of the beam or.of the chord
CHORD.OR. |nonNegativelnte [the id of the figure inside the beam or chord only in the case
BEAM ger where the FIGURE dttribute refers to a beam or chord
CHORD.IN. " |nonNegativelnte The id of the note inside a chord inside a beam
BEAM ger
<xs:element name="address" typé+"addressType"/>
<xs:complexType name="addressType">
<xs:attribute name="MEASURE" type="xs:positivelnteger" use="requirgd"/>
<xs:attribute name="LAYER" type="xs:positivelnteger" use="required'|/>
Source <xs:attribute name="FIGURE" type="xs:positivelnteger" use="required"/>

name&="CHORD.OR.BEAM" type="xs:nonNegativeInteger"

game="CHORD. IN.BEAM" type="xs:nonNegativelnteger"

© ISO/IEC 2008 — All rights reserved
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8.3.54 <printpages>

A PRINTPAGES element contains additional information for the print view. It contains a sequence of zero or
more PAGE element with the boxes (text or images) to be shown in the specific pages.

Table 82 — PRINTPAGES element syntax

- — — 1
| printpagesType |
Diagram | | printpages E}l{—-"—]}-i,page |
[ty '\\-? ~ !
0.
l__ =" ]

Children | <page>

Used by [<SWF_Part>

<xs:element name="printpages" type="printpagesType"/>
<xs:complexType name="printpagesType">
Source <xs:sequence>
<xs:element ref="page" minOccurs="0" maxOcgurs="unbounded"/>
</xs:sequence>
</xs:complexType>

8.3.55 fpage>

A PAGE plement contains the TEXTBOX and IMAGEBOX elements to be shown in the page to be printed.

Table 83 — PAGE element syntax

.
|pageType
Diagram
qrom | [ooge B E |
| 0.
| . L ——
Chilgiren | <textbox> <imagebox>
Used by | <printpages>
Name Type Description
Attributes
nonNeqgativeN
NUVMBER umberu I'he number of the page where the boxes are 1o be shown
<xs:element name="page" type="pageType"/>
<xs:complexType name="pageType">
<xs:choice minOccurs="0" maxOccurs="unbounded">
< : _n "/
Source xs:element ref="textbox"/

<xs:element ref="imagebox"/>
</xs:choice>
<xs:attribute name="NUMBER" type="xs:nonNegativelnteger"
use="required"/>
</xs:complexType>
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8.3.56 <textbox>

A TEXTBOX element contains a text to be shown in the page. The text is in the XML content.

Table 84 — TEXTBOX element syntax

Diagram

Used by

<page>

Attributes

Name Type Description

decimal | X (horizontal) position of the text on the page

decimal left corner)

Y (vertical) position of the text on the page (origin is in the upper

ALIGN enum

The alignment to be used for.the” text with respect to th
point, it can be LEFT, CENTER/or RIGHT

e (XY)

Attribute
Group

fontAttributes

Indicate the font to be used for rendering the text box. If default val
specified the Times New Romandike font with size 10pt have to be us

les are
pd.

Source

<xs:element name="textbox" type="t&xtboxType"/>
<xs:complexType name="textboxTypé&!>
<xs:simpleContent>
<xs:extension base="xsystring">
<xs:attribute namex"X" type="xs:decimal" use="required"/>
<xs:attribute name="Y" type="xs:decimal" use="required"/>
<xs:attribute name="ALIGN" default="LEFT">
<xs:simple&Type>
<xs:nestriction base="xs:NMTOKEN">
<{xs:enumeration value="LEFT"/>
<xs:enumeration value="CENTER"/>
<xs:enumeration value="RIGHT"/>
</xs:restriction>
</xs:simpleType>
&/xs:attribute>
<xs:attributeGroup ref="fontAttributes"/>
</xs:extension>
</xs:simpleContent>
</ xs:complexType>

© ISO/IEC 2008 — All rights reserved
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8.3.57 <imagebox>

An IMAGEBOX element contains an image to be shown in the page.

Table 85 — IMAGEBOX element syntax

Used by |<page>

Name Type Description
X decimal X (horizontal) position of the image on the page
v decimal Y (vertical) position of the image on the page, origin’is in the
upper left corner
Attributes .
W ggp“egat"’e'”te Width of the image box
H ggpNegatNelnte Height of the image box
IMAGEFILE |string Name of the file containing the.image

<xs:element name="imagebox" type="imageboxType" />

<xs:complexType name="imageboxType">
<xs:attribute name="X" type="xs:decimal™ use="required"/>

Source <xs:attribute name="Y" type="xs:decdmal" use="required"/>
<xs:attribute name="W" type="xs:nonNegativelnteger" use="required"/>
<xs:attribute name="H" type="xs:inonNegativelnteger" use="required"/>
<xs:attribute name="IMAGEFILE" type="xs:string" use="required"/>

</xs:complexType>

8.4 Main Score (SMXF_Main)

8.41 <«SMXF_Main>

The SMKXF _MAIN score contains information on the main score. It contains:

96

An pptional IDENTIFICATION.element containing identification information (e.g. ISMN, ISRC, etc.),

An pptional sequence of zero or more CLASSIFICATION elements with multilingual metadata about the main
scare (e.g. title, genre;author, etc.),

An [optional segquence of zero or more PREFERENCES elements containing decoding preferences for thg
dedoder,

An lsequenee of zero or more PARTREF elements referring to the parts (using the ID) that the main scorg
haq te.contain

An optional MIDIINFO element for information on how to produce MIDI data from the score,

An optional FORMATPAGECOMPUTERVIEW element with information on how to display the score in computer
view,

An optional FORMATPAGEPRINTVIEW element with information about how to print the score,
An optional sequence of zero or more BRACKET elements for brackets connecting two scores,
An optional PRINTPAGES element containing additional text and images to be used when printing the score,

An optional set of SELECTIONS element containing identifications of segment of music,
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Table 86 — SMXF_MAIN element syntax

Diagram

|
|
|
| r-{,bracket
|
|
|

b
Y

Children

<ldentification> <Classification> <preferences> <midiinfo> <formatpagecomput
<formatpageprintview> <bra¢ket> <printpages> <selections>

Brview>

Used by

Source

<xs:element\name="SMXF Main" type="SMXF MainType"/>
<xs:complexType name="SMXF MainType">
<xsisequence>
<xs:element ref="Identification" minOccurs="0"/>
<xs:element ref="Classification" minOccurs="0"
max@cetrs="unbounded" />

<xs:element ref="preferences" minOccurs="0" maxOccurs="unbounded
<xs:element ref="midiinfo" minOccurs="0"/>
<xs:element ref="formatpagecomputerview" minOccurs="0"/>
<xs:element ref="formatpageprintview" minOccurs="0"/>
<xs:element ref="bracket" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="printpages" minOccurs="0"/>
<xs:element ref="selections" minOccurs="0"/>

vv/>

se:choic

<xs:element name="partRef" minOccurs="0" maxOccurs="unbounded
<xs:complexType>
<xs:attribute name="scoreID" type="xs:positivelnteger"
use="required"/>
</xs:complexType>
</xs:element>
<xs:element ref="SMXF Part" minOccurs="0" maxOccurs="unbounde
</xs:choice>
</xs:sequence>
</xs:complexType>

LB

dll/>
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8.4.2 <lIdentification>

See 8.3.2

8.4.3 <Classification>

See 8.3.3

8.4.4 <preferences>

See 8.3|4

8.4.5 <fpartRef>

A PARTREF element contains the reference to the parts that should be presented in the main scare. It refers tq
the part|using its ID.

Table 87— PARTREF element syntax

Diagram partRef

Used by | <SMXF_Main>

Name Type Description

Attributes positivelNteg

er

scorelD the numeric ID of the'part it refers to.

<xs:element name="partRef" type="partRefType"/>
<xs:complexType name="partRefType">

<xs:attribute name="SCOREIDY~type="xs:positivelInteger" use="required"/>
</xs:complexType>

Source

8.4.6 <£midiinfo>

A MIDIINFO element contains information on MIDI generation for all the parts of the main score. It contains §
sequenge of zero or more MIDIBYNMAP elements for the mapping of dynamic symbols (e.g., p, pp, ff, fff, etc.)

Table 88 — MIDIINFO element syntax

| midiinfoType

|
Diagram | [-midiinfo [;4{*} -+ mididynmap |
| |

0.m

JI—

Children | <mididynmap>

Used by | <SMXF_Main>

<xs:element name="midiinfo" type="midiinfoType"/>
<xs:complexType name="midiinfoType">
Source <xs:sequence>
<xs:element ref="mididynmap" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
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8.4.7 <mididynmap>

A MIDIDYNMAP contains the mapping of a dynamic symbol.

Table 89 — MIDIDYNMAP element syntax

Diagram | | mididynmap

Used by | <midiinfo>

Name Type Description

DYN enum Identifies the dynamic symbol, can be one of PPPP, PPP, PP,
Attributes P, MP, MF, F, FF, FFF, FFFF

VOLUME nonNegativel

The volume associated with the dynamic symbol (0 -255)
nteger

<xs:element name="mididynmap" type="mididynmapIype"/>
<xs:complexType name="mididynmapType">
<xs:attribute name="DYN" use="required!>
<xs:simpleType>
<xs:restriction base="xs:NMT@KEN">
<xs:enumeration value="RPPP"/>
<xs:enumeration value="PPP"/>
<xs:enumeration values%PP"/>
<xs:enumeration value="P"/>
<xs:enumeration y&iue="MP"/>
<xs:enumeration\vdlue="MF"/>
<xs:enumeratien® value="F"/>
<xs:enumerat\ion value="FF"/>
<xs:enumeration value="FFF"/>
<xs:enumeration value="FFFF"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="VOLUME" type="xs:nonNegativelnteger"
use="required®/>
</xs:gomplexType>

Source

8.4.8 <formatpagecomputerview>

See 8.3.8

B.4.9 ~<formatpageprintview>

B5ee’8.3.9
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8.4.10 <bracket>

A BRACKET element represents a bracket between two scores. Two types of brackets are supported:

Table 90 — BRACKET types
TYPES EXAMPLE
BRACKET for a square bracket

]
N
F—
Sy o
S~
BRACE, for a brace bracket 4
=2
AN TS
Y
f)
T
| Jan?
WA TS
Y
Table 91 — BRACKET element syntax
Used by [<SMXF_Main>
Name Type Description
ID positivelnteger | A number uniquely identifying the bracket in the main score
Attributes | TYPE enum The type of bracket, it can be BRACKET or BRACE

STARTPARTID |positivelnteger |Indicates the part where the bracket starts

ENDRARTID positivelnteger |Indicates the part where the bracket ends

<xs:element name="bracket" type="bracketType"/>
<xs:complexType name="bracketType">
<xs:attribute name="ID" type="xs:positivelnteger" use="required"/>
<xs:attribute name="TYPE" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="BRACKET"/>
Source <xs:enumeration value="BRACE"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="STARTPARTID" type="xs:positivelnteger"
use="required"/>
<xs:attribute name="ENDPARTID" type="xs:positivelnteger"
use="required"/>
</xs:complexType>
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8.4.11 <printpages>
See clause 8.3.54

8.4.12 <selections>

The SELECTIONS element contains the selections defined for the score.

Table 92 — SELECTIONS element syntax

i selectionsType |
—m—jEl—LseIE{:tion |
= |

Diagram zelections

Used by | <SMXF_Main>

<xs:element name="selections" type="selectionsType!~/>
<xs:complexType name="selectionsType">
Source <xs:seguence>
<xs:element ref="selection" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>

8.4.13 <selection>

he SELECTION element contains an ANNOTATION element followed by any number and in any order ADDRESS,
SELECTION and SELECTIONADDRESS elements.

Table 93 — SELECTIONS element syntax

[ selectionType _i
lecti E—
Diagram = ',____( |
Used by | <selections> <selection>
Name Type |Description
Attributes’| ID string |a string uniquely identifying the selection within the whole score
name string |an optional descriptive name

<xs:element name="selection" type="selectionType"/>
<xs:complexType name="selectionType">
<xs:sequence minOccurs="0">
<xs:element ref="annotation"/>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="extaddress"/>
<xs:element ref="selection"/>
<xs:element ref="selectionAddress"/>
</xs:choice>
</xs:sequence>
<xs:attribute name="id" type="xs:string" use="required"/>
<xs:attribute name="name" type="xs:string"/>
</xs:complexType>

Source
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8.4.14 <annotation>

The ANNOTATION element represents the annotation defined for the selection, it can contain: any number of
SHORT_TEXT elements for short descriptions (in many languages), any number of TEXT elements for textual
descriptions (in any language), any number of URL elements for multimedia annotations and any number of
any other elements (e.g., MPEG7 descriptors).

Table 94 — ANNOTATION element syntax

- -Efshort_text F

|
o |
L |

o |

Diagram | | annotation E‘T(""‘E' e I
T

o |

| |

Usef by | <selection>

<xs:element name="annotation" type="annotationType"/>
<xs:complexType name="annotationType!>
<xs:sequence>
<xs:element ref="short text! minOccurs="0" maxOccurs="unbounded"/>
Solrce <xs:element ref="text" miaOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="url" miniOccurs="0" maxOccurs="unbounded"/>
<xs:any namespace="##pother" processContents="lax" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

8.4.15 fshort_text>

The SHQRT_TEXT element contains-the short form of the description.

Table 95 — SHORT_TEXT element syntax

Diagram | [ shéapt text

UseF by |<annotation>

| Name Type | Description
Attribu

lang Iaa;gu language used for the description

<xs:element name="short text">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="lang" type="xs:language"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

Source
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8.4.16 <text>

The TEXT element contains the annotation description.

Table 96 — TEXT element syntax

Diagram text

Used by | <annotation>

Name Type | Description
Attributes
langu o
lang age language used for the description

<xs:element name="text">
<xs:complexType>
<xs:simpleContent>
Source <xs:extensi9n base="xs:string">
<xs:attribute name="lang" type="x8:i¥anguage"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

8.4.17 <url>

he URL element is used for multimedia annotations.

Tahle' 97 — URL element syntax

Diagram

Used by | <annotation>

<xs:@lement name="url">
<x5:complexType>
<xs:simpleContent>
Source <xs:extension base="xs:string">
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

8.4.18 <selectionAddress>

The SELECTIONADDRESS element contains a reference to another selection. The references have to avoid
loops.
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Table 98 — SELECTIONADDRESS element syntax

Diagram selectionAddress
Used by | <selection>
Name Type | Description
Attributes
rer String [ a reference 10 a seliection 1a
<xs:element name="selectionAddress" type="selectionAddressType"/>
Solrce <xs:complexType name="selectionAddressType">

<xs:attribute name="ref" type="xs:string" use="required"/>
</xs:complexType>

8.4.19 <extaddress>

The EXTADDRESS element contains a reference to a figure, a layer, a measure or-a\part in a score. It extendg
the ADDRESS element (see 8.3.53) with a reference to the part where the element.is.

Table 99 — EXTADDRESS element syntax

Diagram| | extaddress
Used by |<selection>
Name Type Description
- A number uniquely identifying the part (ID of the
PART positivelnteger part) where the referred element is.
MEASURE nonNegativelnteger The _I_D of the measure, if 0 no measure is
specified
: The layer number within the measure, if 0 no layer
LAYER {nonNegativelnteger ;' iied. Have to be 0 if MEASURE is 0.
Attributes The ID of the figure, if the figure is inside a beam
FIGURE nonNegativelnteger or a chord, this is the id of the beam or of the

chord. if 0 no figure is specified. Have to be 0 fif]
LAYER is 0.

The id of the figure inside the beam or chord, only
CHORD.OR.BEAM |[nonNegativelnteger |in the case where the FIGURE attribute refers to a
beam or chord otherwise is 0

The id of the note inside a chord inside a beam,

CHORD INREA n
oot N E

7-XIvT T

otherwise it is 0.

Source

<xs:element name="extaddress" type="extaddressType"/>
<xs:complexType name="extaddressType">
<xs:attribute name="PART" type="xs:positivelnteger" use="required"/>
<xs:attribute name="MEASURE" type="xs:nonNegativelInteger" default="0"/>
<xs:attribute name="LAYER" type="xs:nonNegativelnteger" default="0"/>
<xs:attribute name="FIGURE" type="xs:nonNegativeInteger" default="0"/>
<xs:attribute name="CHORD.OR.BEAM"
type="xs:nonNegativeInteger"default="0"/>
<xs:attribute name="CHORD.IN.BEAM"
type="xs:nonNegativeInteger"default="0"/>
</xs:complexType>

104
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8.4.19.1 Examples

— reference to part with id 1:

| <extaddress PART="1"/> |
— reference to measure with id 14 in part with ID 1:

\ <extaddress PART="1" MEASURE="14"/> |
— reference to figure with id 5 in layer 1 of measure with id 14 within part with ID 1:

‘<extaddress PART="1"” MEASURE=”14” LAYER="1” FIGURE="5"/> |

B.5 Lyrics (SMXF Lyric)

he lyric text is modelled as a sequence of syllables. Each syllable starts on a,certain note and it|may be
pxtended to a following one (not necessarily in the same measure). The syllables are to be drawn alighed with
he starting figure, all on the same horizontal line, except for refrains where’ different text is reported in
different lines within the same melody. In order to associate lyrics to music\notation, two different moglels can
be used: (i) each note presents a relationship to one or more syllables,~(ii)-any associated syllable prgsents a
eference (symbolic or absolute) to the music notation symbol. The first solution is the best solution if pnly one
yric text is associated with the music score. When more lyrics are associated with the same music sgore, the
irst solution becomes too complex, since each figure has to refer to all the syllables of the several lyrics. In
hese cases, the second solution can be better since it allows the inclusion of new lyrics even| without
modifying the music notation.

Similar to other symbols, lyric text is handled as horizental symbols. The Part object refers to a list of [Syllable
bbjects and each syllable has a reference to the statting and ending Figure object. The order of the $yllables
n the list follows the lyric text, so that the text can.be reconstructed by following the list.
Syllables are separated by using:

1+ an empty space when the two consgcutive syllables belong to different words;

+— a hyphenation mark when the syllables belong to the same word;

1+— a continuous line if the 'ending syllable of a word has to be extended on more than one note.
A\n attribute of the SYLLABLE element (SEP, in the following) is used to indicate which kind of separatgr has to
be used: ‘ ’ for empty-space, ‘n’ for new line, ‘/’ for hyphenation mark, ‘_’ for syllable extension at the gnd of a
vord and ‘-’ for syllable extension inside a word.
he relation/between separators and start/end figures has to be analysed in a more detailed manner. The

start figure reference is always to the Figure under which the syllable has to be positioned; on the othgr hand,
whenst.comes to the end figure, what follows can be applied:

+—-/if the syllable is a single word or is the ending syllable of a word and it is not extended (SEP ="‘"'adr SEP =
‘n’), then the end figure is not set (meaning NULL);

— if the syllable is not the last one and it is not extended (SEP = ), then the end figure is set to the figure
where the next syllable is positioned;

— if the syllable is not the last one and it is extended (SEP = ‘-’), then the end figure is set to the figure
where the next syllable is positioned. The symbol '-' in the text word can be written by using "\-';

— if the syllable is the ending one and it is extended (SEP = ‘), then the end figure is set to the figure
under which the extension line has to be drawn, generally it is the previous figure of the next syllable.
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When two consecutive syllables of different words (one starting and the other ending with a vowel) have to be
sung on the same note, as in Figure 11, the special character ‘+’ is used to represent the slur in the syllable
text. Therefore, the two highlighted ‘syllables’ are represented through texts “ra+in” and “me+a” in the Syllable
objects. The drawing/printing engine replaces the + character with a slur when displaying or printing the music.

N 4
)" A, B =
Y /% ® > I‘ ® >
{ (an) [ Ind . [ ® =
A\NY | ) — [
che che g - ra_in sie me _a

The diff
syllable

Another
voices (
is possi
to have
same ly

In addit
‘plugged

A specific language is adopted by the users to enter lyric text."This language is interpreted in the editor ang

transfor

been prloduced by using the lyric editor, and presents beth English and German lyrics. Please note the

different

Figure 11 — Consecutive syllables.

brent lines of lyrics are managed using an attribute (LINE) of the syllable pointing out an\which line the
has to be placed.

possibility is to have different lyrics to the same staff. This is possible when the staff presents moreg
for instance the voice of Soprano and that of Tenor), each voice may have itsown lyrics. In this way, i
ble to have two or more parts for singers on the same staff with their related music. It is also possible
different lyrics associated to the same voice as frequently occurs intsacral music that provides the
rics in different languages under the same staff.

on, a real multilingual lyrics representation is supported since, different syllable sequences can bg
" on a score, depending on the language.
med in the lyric model, which can be seen in the music-viewer. The example reported in Figure 12 has

arrangement of slurs and ties.

O broyn_ ha/lo in the sky neax:the moon__ droop-ing wup/on the seal
/—\ /_\
\E 4 \ 1%  Za—— : : “ |
4 o brown ha - lo in the sky near the moon
droop - ing < \*“Up - on the seal
Du blas/serfSchein_ am_ Himm/el, der Mond__ sinkt hi/nab ins Merr!

- ser Schein _ - el, der Mond

sinkt hi- nab ins Merr!

Figure 12 — Example of multilingual lyrics, English and German versions.

As shown in the examples above, the lyrics text is augmented with some special characters: /', * ’ and ‘-’ and
also the ‘@’ and ‘+’ characters are possible, as it will be shown later in the complete example. Please note
that they are extremely useful in some languages while in others their usage is marginal. This language can
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be parsed to assign each syllable to a note, starting from the first note. The blank character, the carriage
return and the /', * ', *’, ‘@’ characters are considered as syllable separators, whereas the ‘+’ character is not.
When such as symbols are part of the lyrics to be shown in the score, they have to written as V', \ ’, V', \@'.

Particular situations occur when syllable extensions have to be entered. For this reason separators such as “-’
and ‘_’ are used at the end of the syllable to state that it is extended; the separator can be repeated to state
the number of notes on which the syllable is extended. For example the “moon” syllable in the English lyrics is
followed by two ‘ ’ separators, meaning the syllable is extended to the two following notes. The same thing
happens with the “sinkt” syllable in the German lyrics, where it is followed by three ‘ ’ separators to extend the

syllable aver three notes

n some specific circumstances avoiding any syllable assignment is necessary; for this reason [the ‘@’
separator has been introduced to skip one note during the assignment of the syllables.

s syllable separators, the lyric text includes spaces, returns and tabs used to format the_lyrics. The idlea is to
grant the user the option to view the lyric text just as a poem, thus hiding the specialseparators but|viewing
he text correctly formatted with spaces and carriage returns. To achieve this, the model has to also store this
ind of information which is useless for lyric representation in the score, but becomes useful when vieying the
yric text as a poem.

The solution adopted is to use a text element to store such kind of information. This special Syllable pbject is
Ekipped during the syllable visualization on the score, not being associated with a figure. Besides, sorhe other
textual information like the title, the author, the date of compositiontetc can be found in the lyrics, thus the
{* and '}’ characters have been used to mark the beginning and the end of a comment section (which is stored
n the model as it is, while it is not associated with the score). The'following is an example:

<Hl>}{Canto della Terra}{</H1>} one Syllable object contains this text

lyrics by Lucio Quarantotto} 4'_———_—————__———

Ei 1o so a/mo/re che iote te
for/se stia/mo+in/sie/me so/lo qual/che&ld/stan/te

1999}

[hat is viewed in the lyric editor'by hiding the special separators as:

Canto della Terra

| yrics by Lucio Qudrantotto

Ei 1o so amorgfche io e te
Forse stiamo insieme solo qualche istante

[ 999

he, "{<" and ">}" sequences are treated in a special way; they are used to embed HTML formatting

bammanAde 1n tha Ayt \Ahan ysiong thao hrice vy hidina tha onanial Anaratara thn aharantare hatvand n these
SOt artsTHH e —exXrT—vHch vl\lvvlllv tHCTyT1CS u_y Oyt —SpP T OpCTatorS,tiiC—CaaCtCrsS Detwee

two markers are completely hidden, thus removing the HTML commands. These sequences are not removed
anymore when exporting the lyrics to HTML.

What follows is clarification on how blank spaces are treated within the model. The first blank character of a
sequence of blanks is stored in the SEP attribute and the following black characters stored in a comment
syllable.

The management of refrains is a complex task. The main constraint is that the entered lyric text has to be in
reading order, which means the syllables of the first line are entered first, then the syllables of the second line
etc. A way to mark the beginning of a refrain is needed and the ‘[* character was chosen to point out that the
note associated with the following syllable has to be considered as the refrain start. The character ‘%’ is used
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like a RETURN, the assignment returns back to the previous refrain start, thus incrementing the current line.
Finally the ‘]’ character is used to end the refrain and decrement the current line.

For example the sequence “A [ B % C ] D” (where A, B, C, D are syllable sequences of any complexity)

produce
1. A
2.
where 1
sequen(
1. A
2.
3.
4.
The abd
the follo
1. A
2.
3.
4.

To avoiI inconsistencies the number of notes used‘in the assignment of each refrain should be the same, fof

exampl
A way t
notes a
maximu

8.5.1 1

The SMXF_LYRIC element.contains the lyrics in a specific language for a part. It contains:

— An

— AL

— As

something structured like:

B D

C

. and 2. represent the lyric line where the syllables are positioned under the music score staff. Thg
e “A[B % C %D % E ] F” produces a lyric structured as follows under the score:

B F

C

D

E

ve introduced operators can be nested asin “A[B[C % D] E % F{G % H]1] J”, thus producing

wing complex structure:
B C E J

D
F G |

H

in sequence “A [ B % C ] D", the syllable sequences B and C have to use the same number of notes
b avoid multiple assignments due to different number of used notes consists of storing the number of
5signed and the next usable note when ‘%’ is found, and in restoring the assigning position with the
m number of used notes when the end 7’ is found.

KSMXF_Lyric>

D element whieh identifies the lyrics,

ANGUAGE \element with the language used for the lyric (e.g., "en", "it", etc.),

108

bguence of zero or more TEXT or SYLLABLE elements.
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Table 100 — SMXF_LYRIC element syntax

Diagram| | SMXF_Lyric [}]—|—(—m— =
L
Children | <text> <syllable>

Attributes

Name

Type Description

SCOREID

string ID of the score part to which the lyrics’applies to

BASELINE decimal Multiple of the space (distancedetween two staff lines) indicating the

position of the first line of lyrics

Multiple of the spacecindicating the distance between two |ines of

LINESDIST decimal .
lyrics
Attribute . indicate the font to be used for rendering the lyrics text. The default vallues are
fontAttributes e
Group the one specified in the~seore element.
<xs:element name="SMXF Lyric" type="SMXF LyricType"/>
<xs:complexType name="SMXF LyricType">
<xs:sequence>
<xs:element nam&="ID" type="xs:string"/>
<xs:element (hame="language" type="xs:string"/>
<xs:choig¢€é minOccurs="0" maxOccurs="unbounded">
< H =n n >
Source xs:elément ref="text"/

</xs(i'sequence>

<xsWwelement ref="syllable"/>
</xSsechoice>

<%¥s:attribute name="SCOREID" type="xs:string" use="required"/>
<xsiattribute name="BASELINE" type="xs:decimal" default="1.0"/>
<Xs:attribute name="LINESDIST" type="xs:decimal" default="1.0"/>
<xs:attributeGroup ref="fontAttributes"/>

</xs:complexType>
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8.5.2 <text>

A TEXT element is used to contain the syllable text (when inside a SYLLABLE element) or to contain text outside

the lyrics itself, like the title or formatting commands (when inside a SMXF_LYRIC element).

Table 101 — TEXT element syntax

Diagram

Used by [<SMXF_Lyric> <syllable>

Content | Text of the syllable

<xs:attributeGroup ref="fontAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

Attribute fontAttributes indicate the font to be used for rendering the text. If some yalue is missing
Group should use the value defined for the whole lyrics in the SMXFyLyric element.
<xs:element name="text">
<xs:complexType>
<xs:simpleContent>
Solurce <xs:extension base="xs:string">

8.5.3 <syllable>

A SYLLABLE element contains information on a single syllable associated with a note. A syllable can bg

extended on multiple notes or can be associated with only one note. A syllable element contains:
— A TEXT element with the syllable text.

— A S[FART element identifying to whigh note the syllable applies to.

— An pptional END element identifying the note where the syllable ends.

The SEP attribute indicates the syllable separator and possibly the kind of extension:

"",I"" or "n" for a-Single syllable ("n" indicates a new line) and in this case the END element should not bg

pregent.

— " "ffor an_&xtension at the end of a word (the END elements indicates the ending note), the

as many times as the number of notes on which the syllable is extended.

is repeated

— """ for an extension inside a word (the END elements indicates the ending note) the ™" is repeated as

many times as the number of notes on which the syllable is extended.

— "@" for skipping notes, it can be repeated as many times as the number of notes to skip.
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Table 102 — SYLLABLE element syntax

- — — — —
syllableType ]

|

. |
Diagram | syllable EH_(_“__ |
| |

L

Children | <text> <start> <end>

Used by [ <SMXF_Lyric>

Name Type Description
nonNegativelnte Lo . ¢ .
LINE or 9 the lyric line in which the syllabledis contained
Attributes 9

REFRAIN |string contains the refrain codes™[", "%", "]"

SEP string contains the syllable'separators to the next syllable
<xs:element name="syllable" type=syllableType"/>
<xs:complexType name="syllableTyp&">

<XS: sequence>
<xs:element ref="text"/i>
< B _n LI
Source xs:element ref="staft"/

<xs:element ref="egd" minOccurs="0"/>
</xs:sequence>
<xs:attribute name=NLINE" type="xs:nonNegativelnteger"/>
<xs:attribute neme="REFRAIN" type="xs:string"/>
<xs:attributel\ndme="SEP" type="xs:string"/>
</xs:complexType>
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8.5.4 <start>

A START element refers to a figure in the score in the same way as the ADDRESS element (see 8.3.53).

Table 103 — START element syntax

Diagram | | start

&se_l la ol
OOy Syrmaorc

1
Name Type Description
MEASURE positivelnteger See 8.3.53
LAYER positivelnteger See 8.3.53
Attributes
FIGURE positivelnteger See 8.3.53
CHORD.OR.BEAM | nonNegativelnteger See 8.3.53
CHORD.IN.BEAM nonNegativelnteger See 8.3.53

<xs:element name="start" type="addressType"/>
<xs:complexType name="addressType">
<xs:attribute name="MEASURE" type="xs:positivelnteger"
use="required"/>
<xs:attribute name="LAYER" type="xs{positiveInteger"
Source | use="required"/>
<xs:attribute name="FIGURE" type="Xxs:positivelnteger"
use="required"/>
<xs:attribute name="CHORD.ORYBEAM" type="xs:nonNegativeInteger"/>
<xs:attribute name="CHORD.INBEAM" type="xs:nonNegativelInteger"/>
</xs:complexType>

8.5.5 <end>

An END Element refers to a figure in théiscore in the same way as the ADDRESS element (see 8.3.53).

Table 104 — END element syntax

Diagram | | end |
Used by | <syllable>
Name Type Description
MEASURE positivelnteger See 8.3.53
Attributes CAYER positivelnteger See 8.3.53
FIGURE positivelnteger See 8.3.53
CHORD.OR.BEAM | nonNegativelnteger See 8.3.53
CHORD.IN.BEAM | nonNegativelnteger See 8.3.53
Source <xs:element name="end" type="addressType"/>
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9 Symbolic Music Synchronization Information (SM-SI)

9.1 Symbolic Music Synchronization Information (SM-SI) Introduction

Symbolic Music Synchronization Information allows the music score to be presented synchronously with a
BIFS scene, with any other timed resource (e.g., audio, video), or even with a live event. The Synchronization
Information (Syncinfo) is used to determine at each time instance which measure is currently playing and then
arrange its visualization. The SyncInfo can be transmitted in two ways, all in one chunk within the access unit
for the synchronization with recorded events (audio/video) or one per access unit in case of live events.

D.2 SM-SI Binary Format

The synch file class is used to indicate to the decoder when each measure of the ‘score hgs to be
pbresented. It is specified by the following semantics:

drkhkkhkrhkhkhhhkhkhk Ak rhkkhkrhkhkrhkhkhkkhkhxhkxkkxk*x

synch file bitstream formats
k**********************************/

Class synch file {
bit (2) synchType;
switch (synchType) {
case 0b00: // is synchronization with a live event
unsigned int (16) measureNumber;// the measures/humber to be shown at the time
// the accesguriit arrives at the decoder
break;
case 0b01:
bit (1) more data = 1;

while (more data) {
bit(l) jump; // if 1 it indicates a jump to a measure,
// 1f 0 it indigates the following measure (starting from meadure 1)

if (Jump)
unsigned int (16) measureNumber; //the measure number to jump to
unsigned int (16) durationy //duration of the measure in milliseconds

bit (1) more data;
}
break;
case 0bl0: reserved
case 0Obll: reserved

The synchType~<"10b00 is used for synchronization with real-time streaming, when the decoder recgives an
Access Unit withvsuch synchronization information the indicated measure has to be executed/present

The synehlype = 0b01 is used to provide the duration (in milliseconds) of each measure of the scorg and to
bossiblysindicate the order in which the measures are played/rendered (e.g., in case of refrains) and thus in
Which ‘order they should be displayed. The semantics sees the execution of measures one after tihe other
ollowing their ordering. The jump bit is used to indicate when the playing order has to jump to|another
measure overriding the natural order.

Example:
The following example indicates the execution of a score with 4 measures

Measure 1 2 3 2 3 4 1 2 3 4
Duration 1000 1000 1000 1500 1500 1500 1500 1500 1500 1500
(ms)
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Jump: 0
duration: 1000 (duration of measure 1)
Jump: 0
duration: 1000 (duration of measure 2)
Jump: 0
duration: 1000 (duration of measure 3)
Jump: 1

measureNumber: 2
duration: 1500 (duration of measure 2)

Jump: O

duration: 1500 (duration of measure 3)
Jump :

durati¢n: 1500 (duration of measure 4)
Jump: ]

measurgNumber: 1
duratig¢n: 1500 (duration of measure 1)

Jump :
duratig¢n: 1500 (duration of measure 2)
Jump :
duratig¢n: 1500 (duration of measure 3)
Jump :

duratig¢n: 1500 (duration of measure 4)

10 Symbolic Music Formatting Language (SM-FL)

10.1 SMR Formatting Introduction
This clapse is informative.

The formatting engine for symbolic music representation _rendering and sheet music production is divided intg
two maih systems: the insertion and positioning enginecand the justification and line-breaking module.

The Symbolic Music Formatting Language (SM<EL) is defined to allow describing the insertion point ang
positionjng of music symbols. It specifies a rule-based formatting language and engine, which is used tq
describg sets of rules and conditions interpreted in real time by an inferential engine at the moment that the
position| of symbols has to be estimated:~The SM-FL rules define formatting actions: they assign specific
values tp specific parameters related to.the visual rendering of the music symbols. For example, a rule stateg
that the|stem is characterized by argiven length. The actions to be performed are activated by the conditions
based on the music context of the symbol that is under evaluation. These conditions are expressed in terms of
conditiopal sentences and define @ music scenario. For example, a music scenario could consist of a note no
belonging to a chord, i.e., non-polyphonic, and with a height set within a certain range. The verification of 2
music sgenario defined by~a conditional sentence leads to the application of a certain formatting rule to the
symbol hnder evaluation.

The SM-FL formatting engine is invoked whenever a symbol is represented, i.e., it may occur when a new
symbol [s added-and/or when a SMF-XF is loaded and rendered..

10.2 General architecture of the formatting engine

In Figure 13, the general architecture of formatting and justification engines are shown. The functionality of
each component of the architecture is outlined as follows. The rendered image of the music score is both the
source and the result of the formatting and justification engines. The rendered image is used to show music
scores and in case of authoring the user may interact by sending commands to insert, delete symbols and to
edit the music score in general.

In an SMR tool, the music score is modelled by using an object-oriented model, including main score and part

within the same model. The parts are used to build the main score. The additional information for the main
score organization is contained in a separate file. Music notation symbols retain all the relationships among
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the notation symbols and music structure in general, disregarding the values of graphic details concer
music formatting on the rendering device (e.g., absolute or relative coordinates).

ning the

When the SM-FL engine for the automatic formatting is activated, the process of placing a symbol in the score
involves some computation of conditions and activates the corresponding rules. The conditions depend on the
music context for example the stem direction of notes may depend on the note height in the staff. In the

object-oriented model, there are permanent parameters, therefore the value is computed only once at

the very

insertion of the symbol in the score. Furthermore, some dynamic parameters are computed every time the
rendered image of the score is produced. This is very important when the score is visualized in a computer

dindow (nr in any resizahle window of a dp\/ir‘n); whereas it is less imlnnrtqnf when the gnal af the nlg

rithm is

o arrange the score for producing a music sheet or an image.

n order to make the process of music score visualization shorter, the SM-FL formatting engine h
conceived as being made up of two parts:

the Insertion Engine evaluates permanent parameters and it is invoked every times a ne
element is added to the model, mainly in the authoring phase;

the Positioning Engine is invoked every time the rendering of the musigc-score has to be redr.
example on image resizing or on score scrolling). This allows estimation” of the dynamic pan
related to symbols positioning.

he formatting engine estimates the context needed in order to assess-the conditions, according to th
hotation symbol involved. To perform the context evaluation, the SM-FL engine makes queries to the
briented model of music. The context evaluation permits the identification of rules to be applied for se
barameters of the symbol being inserted or positioned with the appropriate values. Each activated ru
pt the value to be set for the parameter under evaluation. Forexample, the stem height, the starting pg
he slur, etc.

Conditions and rules are written in SM-FL language @nd are included within a unique file loaded w
Hecoder is invoked. The entire set of SM-FL rules:and conditions can be reloaded/resent so as to pe
bossibility of changing rules and reapplying them to the same music score.

Parameters related to the music visualization\are computed by the decoder in real time, on the bas
SM-FL Positioning conditions. Some formatting parameters of the music notation symbols (for

Jirection of the note stems) may be stored in the SM-XL and expressed in terms of simple s
elationships (for example, flipping up/down the stem, above and below for expressions concerning

hey are referred to). This is usefulin order to cope with exceptions instead of computing them on the
SM-FL rules at run time. The eontext evaluation and the estimation of positioning parameters are b
he analysis of other musje.symbols in the score. Therefore, the rendering is strictly dependent
bositioning engine of the formatting engine.

The estimation of hofizontal spaces among music symbols is performed by the justification and
preaking modules (see Figure 13).

Fhe SM-FL and(th€ justification engines perform their task independently from one another. In the dec
|ustification and-the line breaking engines can be independently disabled in order to observer the di
bnd to see-~a(stable music score when the music is inserted.

[he parameters set by the justification engine are the spaces between the score symbols. They
elated to the formatting parameters set with SM-FL rules, since the SM-FL estimates only

AS been

vV music

bwn (for
ameters

e music

object-
tting the
e points
sition of

hen the
rmit the

s of the
bxample
ymbolic
he note
basis of
hsed on
on the

the line

bder the
fference

are not
relative

lisplacements with respect to the other symbols. When music symbols are horizontally spaced

by the

Justification module and formatted by SM-FL positioning engine, the Tine-breaking module is capable of

arranging music score in order to fill the page/view margins. The three modules set different parameters, thus
contributing to the resulting visualization of the music score on the computer screen as well as on the print

page.
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Figure 13 — general architecture of an SMR decoder formatting engine

ne SMR Rendering Rule Approach

ision process of inserting and positioning music notation symbols in music sheets must cope with §
mber of variables which characterize the music score context. This leads MPEG-4 SMR to abandon §
procedural organization of the formatting algorithms in favour of an inferential architecture for the
g engine.

-FL formatting engine is a rule based system, where the rules stating formatting actions for musig
symbols are interpreted in real-time. The formatting actions define the values to be assigned to thg

bd are activated by conditions based on the music context of the symbol under insertion ang
ng.

to take into account sevéral-aspects, such as: “is in polyphony”, or “note belonging to a chord’, a se
tions can be described\for evaluation of the music context. These assertions can be true or false
ng on the context of thie symbol under evaluation. According to their values, different actions can be
in different contéx{s. Single assertions can be combined to link together assertions in comple
hal sentences..This is a simple mechanism to insert/define specific rules for managing any exceptions
e always mgtivated and conceived as something to be activated by the specific context that brough
e exception 'or the typical formatting rule. The verification of a music scenario, defined by a conditiona
e, leads-to'the application of a given formatting rule for the symbol under evaluation.

hor-can specify the conditional sentences by combining together the single assertions available ang

the rule
score wi
notation

+ 1~ Lad H 1 o 4+ + Tl 1+ H b | N HY £ I H £ 44 $2 4l £ £l
U UT GPPIIUU wWILTTT a oerTidill CUTTITAL T1TTHo TTCOoUIlo 1T UTT GUIIII.y ur uriarl ISIIIH IUIIIIGLI.IIIH DLyIU Ul Ul
ithout spending too much time with extremely tedious activities like editing for modification of music
, symbols by symbol. This grants an authoring tool with a high flexibility, which relies on the flexibility

of the SM-FL language and formatting engine.

The SM

-FL language is composed of words belonging to the music background: the syntax is quite simple, so

as to be intelligible for users without specific background in information technology. This allows rendering the
same music score by using different music style sheets according to the publisher's and author’s or final
user's needs and tastes.
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The Insertion rules indicate the position of a symbol with respect to the position of another symbols. The
graphic elements presenting values to be imposed by the Insertion formatting engine, are reported in the

following. For example:

« the stem direction of notes or chords, upward or downward;
« the stem direction for all the notes composing a beamed group;

« the relative position of markers (accents, expressions, ornaments, instrument symbols, bowing, fingering,

etc.) with respect to the

« the note (up/down) they are referred to, either considering or not the direction of the note stem (on

stem nlnlnneih:\ to anm)

« The staff (above/below), etc.;
the automatic beaming of groups of notes depending on the time signature.

-or example when redrawing the SMR decoder window at window resizing or score page scroll
Clause 11, Relationship with other parts of the standard), the Positioning formatting .engine evalu

symbols with respect to the current visualization. This is expressed in terms of distance among other
n a rendered image of the music score. This measure is expressed by using as unit of measure the

egardless of the visualization magnitude.

The dynamic parameters estimated by positioning rules are, for example:

p the stem length for notes, for chords and for notes and chords, belonging to beams;
p the position and the angle/slope of the lines of beamed notes or chords;

distance between staff lines (dy) and note head width«\(dx);
p the position of the symbols, inside or outside the staff; on the left or on the right of the notehead, e

etc.
Vhen more than one marker (expressionyiarticulation, accent, etc., are generically called ma
have to be applied, in order to place\symbols around the figures (notes and rests are genericall

he lower priority symbols. Theypriority rule has the form of a list, where symbols have a decreasing
Driority.

10.3.1 Note height

ormat. Figure/12 shows the reference numbers assigned to the note heights as referred to the i
spaces ofthe staff in SM-FL language. When tablatures are used the midline is always at 0.

ng (see
btes the

context to set dynamic parameters by applying Positioning rules. Positioning rules(indicate the pasition of

5ymbols
Histance

petween two consecutive staff lines. This allows the correct visualization of ,the) music score to be grranged

p the coordinates of the markers with respect to the note they are referred to, expressed in ferms of

C.;

p the coordinates of horizontal symbols such as:&lurs, bend, crescendo, decrescendo, change of| octave,

kers) is

bssociated with a note, the Priority Rulesis-used. This rule specifies the order with which the positioning rules

called

igures). Symbols with higher priority~are drawn closer to the figure even if they have been added to the score
pfter lower priority symbols. The insertion of a high priority symbols implies the re-estimation of the pdsition of

order of

For the evaluationof\conditions regarding notes the height of the note inside the staff is of primary impprtance..
The height of the hote in the formatting conditions is slightly different from the height used in thel SM-XF

hes and
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Figure 15 — The heights of the notes in SM-FL with their position on the staff

note that having the positions numbered on the staff gives the possibility—0f defining the ruleg
g to the position of the note on the staff. Other languages and models for\music notation represen
tion of the note on the basis of the note pitch and thus on the semantic-interpretation of the note. The
els can be interchanged by taking into account the current clef and key signature.

yntax of rules and conditions

KML namespace

FL the XML namespace urn:mpeg:mpeg-4:schema:smr:smfl:2007 has to be used.

KSMFL>

ns:
bptional sequence of FONTMAPDEF elements containing the mappings for the fonts used in the score
bptional sequence of GROUPDEF elements containing the custom symbols groups definition

equence of rule définitions (HEADRULE, STEMLENGTHRULE, STEMDIRECTIONRULE, STEMSTARTRULE
.. elements) follewed with rule application conditions (APPLYRULE elements)
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Table 105 — SMFL element syntax

,headRuIe

—L' stemLengthRule

—L‘ stemDirectionRule

—|‘_ stemStartRule [

</xs:choice>

<xs:element ref="applyRule" minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>
</xs:sequence>
</xs:complexType>

Diagram
—L beam SlopeRole
£ N\
—L beamDirectionRule
X
—LmtoBeamFtule
4 ) )
—LsymbolDirE{:‘tionRule
—L' symbolPositionRule
—L‘ symbolOrderRule
--4_applyRule
e '\\-? -1
0.@o
Children
<xs:eleément name="SMFL" type="SMFLType"/>
<xs:lcomplexType name="SMFLType">
<Xs:sequence>
<xs:element ref="fontMapDef" minOccurs="0" maxOccurs="unbounded'/>
<xs:element ref="groupDef" minOccurs="0" maxOccurs="unbounded"/
<xs:sequence maxOccurs="unbounded">
<xs:choice maxOccurs="unbounded">
<xs:element ref="headRule"/>
<xs:element ref="stemLengthRule"/>
<xs:element ref="stemDirectionRule"/>
Source <xs:element ref="stemStartRule"/>
<xs:element rer="beamslopeRule"
<xs:element ref="beamDirectionRule"/>
<xs:element ref="autoBeamRule"/>
<xs:element ref="symbolDirectionRule"/>
<xs:element ref="symbolPositionRule"/>
<xs:element ref="symbolOrderRule"/>
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10.4.3 <fontMapDef>

The FONTMAPDEF element allows for the definition of a table for all fonts to be used in the decoder for
representing symbols. It contains a sequence of SYMBOLDEF elements for the symbols to be mapped to the
fonts that have to be present in the decoder or that can be replaced by font provided via bitstream. All the
symbols in the table have their own:

Font na

name according to the SM-XF and

th INHCOPE o i dantifuutbha cymabal o thao font o od
e NTO O DT TOTUCTIUOT Y (e~ SyTroor T e ToTTG - arra

the pymbol dimensions

mes for predefined symbols of CWMN are "musica", "musica2", "musica3".

Table 106 — FONTMAPDEF element syntax

| fontMapDefType

|
fontMapDef $‘|’(‘““j§|—|, symbolDef |
| |

Diagram
| 1.
Childiren | <symbolDef>
Used by | <SMFL>
Name Type Description
Attribltes
name NMTOKEN | The name-of the font to be defined
font String The-name of the font to be used for the group
. . The optional font size to be used for font rendering (50pt is the
fontSize integer
default)
<xs:element name="fontMapDef" type="fontMapDefType"/>
<xs:complexXType name="fontMapDefType">
<xs: sequence>
<x9:relement ref="symbolDef" maxOccurs="unbounded"/>
<Ixg): sequence>
Sotrce n

“S:attribute name="name" type="xs:string" use="required"/>
<xs:attribute name="font" type="xs:string" use="optional"/>
<xs:attribute name="fontSize" type="xs:integer" default="50"
wse="optional"/>
</xs:complexType>
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10.4.4 <groupDef>

The GROUPDEF element allows for the definition of a group of custom symbols. It contains a sequence of
symbolDef elements for the symbols to be defined for the group. All the symbols in a group share the same
rules for handling them (symbolDirectionRule and symbolPositionRule).

The name of the group identifies also the name of the font to be used for symbols rendering.

Table 107 — GROUPDEF element syntax

| groupDefType

|
Diagram groupDef E}H‘"“E—L symbolDef |
| = |

Children | <symbolDef>

Used by | <SMFL>

Name Type Description
Attributes
name NMTOKEN | The name of the group defined
font string The optional name ofthe font to be used for the group
fontSize integer gg;l:)ltp)honal font size to be used for font rendering (50pf is the

<xs:element name="groupDef" wype="groupDefType"/>
<xs:complexType name="groupDefType'">
<xXs:sequence>
<xs:element ref="symbolDef" maxOccurs="unbounded"/>
</xs:sequence>
Source . : Q. " e " n . "
<xs:attribute name="name" type="xs:NMTOKEN" use="required"/>
<xs:attribute pame="font" type="xs:string" use="optional"/>
<xs:attribute\mame="fontSize" type="xs:integer" default="50"
use="optional"/>
</xs:complexType>

10.4.5 <symbolDef>
Fhe sYMBOLDEF element is used to define a symbol in a group of symbols. It contains:

1+— the UNICODE code of the character representing the symbol in the font used for carrying out the pymbols
visualization.

+—=-/A DIMENSION element with the information regarding symbol visual extension.

Each symbol has a reference point used for alignment. The position of this reference point is provided in the
DX and DY elements of the DIMENSION element. They represent the delta in pixels/points to apply to the
reference point to obtain the point normally used for character printing (on the baseline)

— the TOTOP element contains the number of pixel from the reference point to the upper part of the symbol

— the TOBOTTOM element contains the number of pixel from the reference point to the lower part of the
symbol
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— the TOLEFT element contains the number of pixel from the reference point to the left side of the symbol
— the TORIGHT element contains the number of pixel from the reference point to the right side of the symbol

Since the font is vectorial the pixel values are provided for the font rendered with the size specified in the
fontSize attribute of the FONTMAPDEF and GROUPDEF elements.

] toTop
Reference point|

’ A
dy| toBottom
At |l w

r—>
toLeft: toRight

Printing point :dx Font baseline

Figure 16 — DIMENSION parameters
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Table 108 — sYMBOLDEF element syntax

— — — — — — — — — — — — — — —

| symbolDefTy

=]

J

EtDTo-p

bolDef E}I{_..._ = |
Symbore | = —|'tDE||o-ttom |
| |
Diagram | |
| |
| |
L T |
Name Type Description
- The UNICODE code“of‘the character containing the [symbol
code positivelnteger . :
visual representation
toTop integer The pixel from.the reference point to the upper parf of the
symbol
toBottom integer The pixels*from the reference point to the lower part of the
symbol
Children . The. pixels from the reference point to the left sidg of the
integer
toLeft symbol
toRight integer The pixels form the reference point to the right side of the
symbol
. The delta x in pixels from the reference point to the printing
dx integer -, )
position (usually negative)
d . The delta y in pixels from the reference point to the printing
y integer " )
position (usually negative)
Used by | <groupDefz <fontMapDef>
N T D ipti
Attributes ame ype escription
name NMTOKEN | The name of the symbol
Kxs:element name="symbolDef" type="symbolDefType"/>
<xs:complexType name="symbolDefType">
<xs: sequence>
<xs:element name="code" type="xs:positivelnteger"/>
<xs:element name="dimension" minOccurs="0">
<xs:complexType>
<xs:all>
Terement Tanme = toTop Tty pPeE= Y XS T IITCEgET
<xs:element name="toBottom" type="xs:integer"/>
Source <xs:element name="toLeft" type="xs:integer"/>

<xs:element name="toRight" type="xs:integer"/>
<xs:element name="dx" type="xs:integer"/>
<xs:element name="dy" type="xs:integer"/>
</xs:all>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="name" type="xs:NMTOKEN" use="required"/>
</xs:complexType>
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10.4.5.1 Symbols Definition Table

For the table of symbols used from font files see the normative digital annex SMR_font_table. Please note
that some of the symbols are created by direct drawing such as staff lines, slurs, etc.

10.4.5.2 Example

<groupDef name="customl" font="My Symbols" fontSize="60">

<symbolDef name="syml">
code>1Z3</code

<dimension>
<toTop>20</toTop>
<toBottom>20</toBottom>
<toLeft>20</tolLeft>
<toRight>20</toRight>
<dx>-10</dx>
<dy>-10</dy>

</dimesion>

</$ymbolDef>

<symbolDef name="sym2">

<code>124</code>

<dimension>
<toTop>50</toTop>
<toBottom>20</toBottom>
<toLeft>20</tolLeft>
<toRight>20</toRight>
<dx>-10</dx>
<dy>-10</dy>

</dimesion>
</$ymbolDef>

</groupDef>

10.4.6 fheadRule>

The HEADRULE element represents the rule-used when the note head type has to be set. It sets the characte
code to juse for the note head symbol in the-standard music font.

Table 109 — HEADRULE element syntax

€y — — — — —
| feadRuleType |

Diagram headRule [Ttl-]—(—m—:lzlfcode | |

e I 4

______ —
N T D ipti
Chilliren ame ype escription
Code integer The ASCII code to use for the note head symbol
Used'by | <SMFL>
Attributes Name Type | Description
ruleld ID Rule identificator

<xs:element name="headRule" type="headRuleType"/>
<xs:complexType name="headRuleType">
<xs:sequence>
Source <xs:element name="code" type="xs:integer"/>
</xs:sequence>
<xs:attribute name="ruleId" type="xs:ID" use="required"/>
</xs:complexType>
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10.4.6.1 Example
<headRule ruleId="classicBlack">
<code>123</code>
</headRule>
<headRule ruleId="classicWhite">
<code>124</code>
</headRule>
<headRule ruleId="X">
code>1856 code
</headRule>
10.4.7 <stemLengthRule>
he STEMLENGTHRULE element represents the rule used to set the length of the note’s stem. It provides the
ength of the stem as a number of spaces (distance between two staff lines) or as proportional to the note
neight.
-
= =
N ‘ . = =
)’ A - | |
y S e | |
[ (40} | @ T 4
A\ [ —
) ! — I
— )
= O e
-
Figure 17 — STEM LENGH PARAMETER EXAMPLES
Table 110 — STEMLENGTHRULE element syntax
ey —
| stgmbengthRuleType
Diagram E‘l ( .
stemLengthRule =53 [-]
T |
L |
Name Type Description
Children
length decimal Length of the stem in spaces
noteHeight | none Indicates to use a stem length proportional to the note height
Used by | <SMFL>
) Name Type Description
Attributes
releld b Rule-identificator
<xs:element name="stemLengthRule" type="stemLengthRuleType"/>
<xs:complexType name="stemLengthRuleType">
<xs:choice>
<xs:element name="length" type="xs:decimal"/>
Source <xs:element name="noteHeight"/>
</xs:choice>
<xs:attribute name="ruleId" type="xs:ID" use="required"/>
</xs:complexType>
© ISO/IEC 2008 — Al rights reserved 125


https://standardsiso.com/api/?name=dce2c2847c3e82b689e529f72f1241e2

ISO/IEC 14496-23:2008(E)

10.4.8 <stemDirectionRule>

The sTEMDIRECTIONRULE element represents the rule used to set the direction of the note stem (up or down).

Table 111 — STEMDIRECTIONRULE element syntax

S —
| stemDirectionRuleType |
|—| teml
Diagram{— —— L ! - kil |
stemDirectionRule EI—[\—”:EI— = |
|
L =]
Name Type | Description
Chilgdren | stemUp none |Indicates to use a stem up
stemDown |none [Indicates to use a stem down
Used by | <SMFL>
Name Type | Description
Attributes
ruleld ID Rule identificator
<xs:element name="stemDirectionRule"type="stemDirectionRuleType"/>
<xs:complexType name="stemDirectionRuleType">
<xs:choice>
Solirce <xs:element name="stemUp"@>
<xs:element name="stemDown"/>
</xs:choice>
<xs:attribute name="ruleId" type="xs:ID" use="required"/>
</xs:complexType>
10.4.9 sstemStartRule>
The STHMSTARTRULE element-represents the rule used to set where the stem begins with respect to the notg
head. The ALIGNX and ALIGNY elements indicate the position from where the stem begins.
alignx=LEFT alignx=CENTER alignx=RIGHT
aligny=TOP aligny=TOP aligny=TOP
. . ’
alignx=LEFT alignx=RIGHT
aligny=CENTER aligny=CENTER
alignx=LEFT aIignx=IENTER alignx=RIGHT
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Diagram
— - = =
Name Type | Description
: alignx €U 1 One of LEFT, CENTER or RIGHT
Children m ’
. enu
aligny m One of TOP, CENTER, BOTTOM
Used by | <SMFL>
Name Type | Description
Attributes
ruleld ID Rule identificator
<xs:element name="stemStartRule" type="stemStartRuleType"/>
<xs:complexType name="stemStartRulaType">
<xs:sequence>
<xs:element name="alignx!>
<xs:simpleType>
<xs:restrictionlibase="xs:NMTOKEN">
<xs:enumergtion value="LEFT"/>
<xs:enumekation value="CENTER"/>
<xs:enumeration value="RIGHT"/>
</xs:restriction>
</xs:simpleType>
Source </xs:element>

<xs:elemefit name="aligny">
<xSisimpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="TOP"/>
<xs:enumeration value="CENTER"/>
<xs:enumeration value="BOTTOM"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
</xs:sequence>

<xs:attribute name="ruleId" type="xs:ID" use="required"/>

</xs:complexType>

10.4.10 <beamSlopeRule>

The BEAMSLOPERULE element represents the rule used to set the slope of a beam. It can be a fixed slope or a
slope within a minimum and a maximum (included). The slope is represented with a decimal number between
-1 and 1 (excluded),a slope equal to 0 is horizontal a slope equal to 0.5 is at 45 degrees upward and at -0.5 is
at 45 degrees downward.

In case a slope interval is specified, a slope is calculated connecting with a line the centre of note heads of the
first and of the last note in the beam.
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If the calculated slope is greater than 0, then

— If the calculated slope is within the interval [slopeMin, slopeMax] the calculated slope is used,

— ifitis less than slopeMin the slopeMin slope is used and

— ifitis over the slopeMax the maximum slope is used.

If the calculated slope is less than 0, the same procedure applies but with interval [-slopeMax, -slopeMin].

Table 113 — BEAMSLOPERULE element syntax
:_L:emﬂSIm:eRuIeT','pe |
Diagram beam SlopeRule E]J|—(JE} =] |
L
Name Type Description
slope decimal |the slope to be used for the béam
Chilgiren
slopeMin decimal |the minimum slope to use
slopeMax decimal |the maximum slope\to use
Used by | <SMFL>
Name Type |Description
Attribites
ruleld ID Rule-identificator
<xs:element n@me="beamSlopeRule" type="beamSlopeRuleType"/>
<xs:complexType name="beamSlopeRuleType">
<xs:choleée>
<xsye€lement name="slope" type="xs:decimal"/>
<xs':sequence>
Sotirce <xs:element name="slopeMin" type="xs:decimal"/>
<xs:element name="slopeMax" type="xs:decimal"/>
</xs:sequence>
</xs:choice>
<xs:attribute name="ruleId" type="xs:ID" use="required"/>
</xs:complexType>
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10.4.11 <beamDirectionRule>
The BEAMDIRECTIONRULE element represents the rule used to set the direction of the note stems in a beam.

The stems can be up, down or in a way to position the beam between staff 1 and 2 (the upper staff and the
mid/lower staff) or between staff 2 and 3 (the mid staff and the lower staff).

Table 114 — BEAMDIRECTIONRULE elemen ntax

beambDirectionRuleType

| |
. | |
Diagram beamDirectionRule [%]—I—(—*’EEI—)EI—
| |
| |
- ]
Name Type | Description
stemUp none |the beam has to have alkstems up

Children | stemDown |none |the beam has to have all stems down

beam12 none |the beam has:to be between staff 1 and staff 2

beam23 none |the beam has to be between staff 2 and staff 3

Used by | <SMFL>

Name Type*| Description
Attributes
ruleld ID Rule identificator
<xSielement name="beamDirectionRule" type="beamDirectionRuleType"/>
<Rs:complexType name="beamDirectionRuleType">
<xs:choice>
<xs:element name="stemUp"/>
< . —_n "/s
Soufce xs:element name="stemDown"/

<xs:element name="beaml2"/>
<xs:element name="beam23"/>
</xs:choice>
<xs:attribute name="ruleId" type="xs:ID" use="required"/>
</xs:complexType>
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10.4.12 <autoBeamRule>

The AUTOBEAMRULE element represents the rule used for setting the automatic beaming. The rule defines the
number of beats to present in the measure and if the notes in tuplets have to be beamed together regardless

of the beats division or not.

Table 115 — AUTOBEAMRULE element syntax

| autoBeamRuleType

Diagram autoBeamRule E}I{* [=]

= tu plelnBeam

Name Type Description

Children
nbeat integer |the number of beats in which the measure has to be divided
tupleInBeam | boolean |indicates if the tuplets have t6.be beamed together or not.

Used by | <SMFL>

Name Type | Description
Attributes
ruleld ID Rule identificater
<xs:element name="autoBeamRule" type="autoBeamRuleType"/>
<xs:complexType nameE"autoBeamRuleType'>
<xs:sequence>
Solirce <xs:element_nName="nbeat" type="xs:integer"/>
<xs:elemeht“name="tupleInBeam" type="xs:boolean"/>
</xs:sequehage>
<xs:attrtbute name="ruleId" type="xs:ID" use="required"/>
</xs:complexType>
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10.4.13 <symbolDirectionRule>

The SYMBOLDIRECTIONRULE element represents the rule used to indicate where a symbol has to be placed
with respect to a note. The rule applies to a symbol or to a group of symbols. The symbol can be placed on
the stem side, opposite to stem, above or below. The symbol can be a predefined symbol or a user defined
symbol.

Table 116 — Predefined symbol names
(symbols names on the same row are synonym)

symbol name description
CORONA, FERMATA fermata symbol
GRUP, TURN turn symbol

MORD, MORDENT mordent symbol
TRILLO, TRILL trill symbol

TREM, TREMOLO tremolo symbol

STAC, STACCATO staccato symbol
SFOR, SFORZATO sforzato symbol
ACCE, ACCENTO accento symbol
MARTF, MARTELLATO martellato symbol
TEN, TENUTO tenuto symbol

MART, MARTDOLCE martellato dolce symbol
PUNTOALL, PUNTOALLUNGATO puntoallungato symbol
ARCATA arcata symbol
PI1ZZICATO pizzicato symbol
CORDA, STRING string symbol
ARCATASU, BOWUP bow up symbol
ARCATAGIU, BOWDOWN bow down symbol
PUNTA punta symbol
TALLONE tallone symbol
PONTICELLO ponticello symbol
TASTIERA tastiera symbol

ARCO arco symbol

DITEG, FINGER fingering symbol
CONSORDB, WITHMUTE with mute symbol
VIASORD; WITHOUTMUTE without mute symbol
KORN; KOREANORNAMENT korean ornament symbol
ARM, HARM harmonic symbol
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Table 117 — sYMBOLDIRECTIONRULE element syntax

gsymbolDirectionRuleType

&=

symbolDirectionRule E‘T(*:E'_

1
o 0
HHEE
o =)
3 Q

Diagram
| —| oppositeToStem |
| —tF [
|
S I
Name Type Description
th mbol to which the rul li it can redefin
symbol NMTOKEN e symbol to cl e rule applies-to; t ca be a predefined
symbol name (see Table 116) or a user/defined symbol name.
group NMTOKEN | the group to which the rule applies.to
Children | on Stem none indicates to place the symbol from the side of the stem
oppositeTo oo .
S?epm none indicates to place the symbol from the other side of the stem
above none indicates to place the symbol above the note
below none indicates to place the symbol below the note
Used by | <SMFL>
. Name Type |Description
Attributes
ruleld ID Rule'identificator
<xs:element names!symbolDirectionRule" type="symbolDirectionRuleType"/>
<xs:complexTypé name="symbolDirectionRuleType">
<xs:sequence>
<xs:dhoice>
{xs:element name="symbol" type="xs:NMTOKEN"/>
sxs:element name="group" type="xs:NMTOKEN"/>
<Y%s:choice>
Solirce <xs:choice>
<xs:element name="onStem"/>
<xs:element name="oppositeToStem"/>
<xs:element name="above"/>
<xs:element name="below"/>
</xs:choice>

ckﬂucupc
<xs:attribute name="ruleId" type="xs:ID" use="required"/>
</xs:complexType>

10.4.14 <symbolPositionRule>

The SYMBOLPOSITIONRULE element represents the rule used to set the position of a symbol or group of
symbols in the staff. The symbol can be placed on a line or on a space; it can be placed outside the staff or on
the staff or avoiding the staff or anywhere. Moreover a delta x and delta y can be used to change the default

position.
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Table 118 — sYMBOLPOSITIONRULE element syntax

<xs:choice>

<xs:element
<xs:element
<xs:element
<xs:element

</xs:choice>

<xs:element name="dx" type="xs:decimal"

name=

_n

name=

outsideStaff"/>
name="onStaff"/>
avoidStaff"/>
name="anywhere" />

e
| gsymbolPositionRuleType |
| Esymbol |
| BE - |
| |
| |
. | outside Staff |
Diagram | |
symbolPositionRule ————
’ ES=D2y
N |
| : avoidStaff |
o |
| Tdx | |
| L Eay |
ey O M
Name Type Description
symbol NMTOKEN | the symbol to‘which the rule applies
group NMTOKEN | the groupto-which the rule applies
onLine none the symbol has to be placed on the line
Children | onSpace none the.8ymbol has to be placed on a space
outsideStaff |none the symbol has to be placed outside the staff
onStaff none the symbol should be placed in the staff
avoidStaff none the symbol should not be placed in the staff
anywhere none the symbol can be placed anywhere
Used by | <SMFL>
Attributes Name Type Descrlptlc.>r.1
ruleld ID Rule identificator
<xgiedement name="symbolPositionRule" type="symbolPositionRuleType"/>
<xgvcomplexType name="symbolPositionRuleType">
<xs:sequence>
<xs:choice>
<xs:element name="symbol" type="xs:NMTOKEN"/>
<xs:element name="group" type="xs:NMTOKEN"/>
</xs:choice>
<xs:choice minOccurs="0">
<xs:element name="onLine"/>
s:element name="onSpace"
Source </xs:choice>

minOccurs="0"/>

<xs:element name="dy" type="xs:decimal" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="ruleId" type="xs:ID" use="required"/>
</xs:complexType>
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10.4.15 <symbolOrderRule>

The sYMBOLORDERRULE element represents the rule used to set the order in which the symbols are positioned
with respect to the note. Only one SYMBOLORDERRULE element has to be present. The symbols names can be
the predefined ones and the user defined ones.

Table 119 — sYMBOLORDERRULE element syntax

Iql‘ln'ul'\-nlrlrrIE[m eTyne

|

T T

Diagram symbolOrderRule [%]—l—l:—-u—:El—Fsymbol ” |
|

Name Type Description

Children the symbol name, it can be a predefined symbol name (see

symbol | NMTOKEN Table 116) or an user defined symbol name

Usgd by | <SMFL>

Name Type |Description
AttriQutes P P

ruleld D Rule identificator

<xs:element name="symbolOrderRule" type="symbolOrderRuleType"/>
<xs:complexType name="symbolOrderRuleTypel’>
<xs:sequence>
<xs:element name="symbol" type="&s:NMTOKEN" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>

Squrce

10.4.16 |<applyRule>

The APALYRULE element is used to state the condition under which a rule has to be applied.

Tiable 120 — APPLYRULE element syntax

[;&;;é;@f;:;___-__ __-__1
RICT (CIL [ p— E-‘{—-H—:EI—Lcondition |

NN T Ee———— J

Children | <céndition>

Used by [\<SMFL>
Name  |Type |Description

Attributes

rule IDREF |Reference to the rule to apply when the condition is verified

<xs:element name="applyRule" type="applyRuleType"/>
<xs:complexType name="applyRuleType">

<xs:sequence>
Source <xs:element ref="condition"/>

</xs:sequence>

<xs:attribute name="rule" type="xs:IDREF" use="required"/>
</xs:complexType>
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10.4.17 <condition>

The CONDITION element is used to state all the condition terms that have to be verified in order to apply a rule.
It can contain any number of sub conditions and it can contain:

— A NOTE element for conditions on notes,

— A CHORD element for conditions on chords,

T A RES| UiUIIIUIIt fUI CUI |u'iiiunb UTl1 chtb,

1+ A symBoL element for conditions on symbols,

1+— A BEAM element for conditions on beams,

1+ A MEASURE element for conditions on measures,
1+— A PRECEED element to check ordering constraints,

1+— An EXPRESSION element for generic arithmetical expressions.

Table 121 — CONDITION element-syntax

| conditionType
| 'chord

symibol

E.]

Diagram condition E}|{—”EEI—)7:TI—
1.

n beam

. MEasure

I ‘E I E
[+] ]

expression

|

|

I a preceed
| a

Children | <note> <chord> <rest> <symbol> <beam> <measure> <preceed> <expression>

<xs:element name="condition" type="conditionType"/>
<xs:complexType name="conditionType">
<xs:choice maxOccurs="unbounded">
<xs:element ref="note"/>
<xs:element ref="chord"/>
<xs:element ref="rest"/>
Source <xs:element ref="symbol"/>
<xs:element ref="beam"/>
<xs:element ref="measure"/>
<xs:element ref="preceed"/>
<xs:element ref="expression"/>
</xs:choice>
</xs:complexType>
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10.4.18 <note>

A NOTE element is used to express conditions on a note: it can contain elements expressing conditions on
characteristics of the note that should be verified; thus the conditions expressed are all in AND.

Table 122 — head types (multiple names on the same line are synonymous)

head type
CLASSIC
ALPHANUM
ALPHANUM_SQUARE
ALPHANUM_REVERSE
CIRCLEX
X, X_HEAD
DDIESIS, DSHARP
DIAMOND
CLUSTER
DOWNTRIANG
LEFTTRIANG
RIGHTTRIANG
SQUARE
TRIANG
UPTRIANGROUND
DOWNTRIANGROUND
UPTRIANG
CROIX
MOON
PLUS, PLUS_HEAD
RHYTHMIC
THINRYHTMIC
PARENTHESIS
EMPTY
DIDAPTIC
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Table 123 — NOTE element syntax

noteConditionType

Diagram

"""" ~3D

L
5
=
E
=
=
S
[x]
[41]
5
z
[41]
= - -

Children

Name

Description

isSmall

true when the note is small

ISFIrstLower

frue when the note IS in a beam and the note IS the Tirst lower note

isFirstUpper

none

true when the note is in a beam and the note is the first upper
note

inChord

none

true when the note is in a chord

inBeam

none

true when the note is in a beam
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inSingleVoic
e

none

true when the note is in a single voice measure

inMultiVoice |none

true when the note is in multi voice measure

iLr}L\)/IpueI:ivoice none true when the note is in the upper voice
[Q&g?vome TTOTTE troewhernrthe note s i thefower voite
duration enum true when the note is of the duration specified
height integer true when the note has the height specified

heightGE integer

true when the note has the height greater or \€qual to the one
specified

heightLE integer

true when the note has a height Jower or equal to the one
specified

heightAny none

true when the note has any height

stemDown none

true when the note has.the stem down

stemUp none true when the notehas the stem up
with NMTOKEN | true when the'note has the symbol specified
head MNTOKEN | true when the note has the head type specified
Usefd by | <condition>
<xs:element name=%note" type="noteConditionType"/>
<xs:complexType~ndme="noteConditionType">
<xs:all>
<xs:element name="isSmall" minOccurs="0"/>
<xsgeleément name="isFirstLower" minOccurs="0"/>
<xs:e€lement name="isFirstUpper" minOccurs="0"/>
<Xg:element name="inChord" minOccurs="0"/>
¢xs:element name="inBeam" minOccurs="0"/>
<xs:element name="inSingleVoice" minOccurs="0"/>
<xs:element name="inMultivoice" minOccurs="0"/>
<xs:element name="inMultivoiceUpper" minOccurs="0"/>
Solrce <xs:element name="inMultivoiceLower" minOccurs="0"/>
<xs:element name="duration" type="durationType" minOccurs="0"/>
<xs:element name="height" type="xs:integer" minOccurs="0"/>
<xs:element name="heightGE" type="xs:integer" minOccurs="0"/>
<xs:element name="heightLE" type="xs:integer" minOccurs="0"/>
<xs:element name="heightAny" minOccurs="0"/>
<xs:element name="stemDown" minOccurs="0"/>
<xs:element name="stemUp" minOccurs="0"/>
<xs:element name="with" type="xs:NMTOKEN" minOccurs="0"/>
<xs:element name="head" type="xs:NMTOKEN" minOccurs="0"/>
</xs:all>
</xs:complexType>
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