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ABSTRACT

Lead sheets are music scores consisting of a melody
a chord grid, routinely used in many genres of pexpu
music. With the increase of online and portable imus
applications, the need for easily embeddable, atiégpt
and extensible lead sheet editing tools is pressiig
introduce LeadsheetJS, a Javascript library foualiz-
ing, editing and rendering lead sheets on multij@eic-
es. LeadsheetJS provides lead sheet editing asasell
support for extensions such as score augmentatidn a
peer feedback. Leadsheet]S is a client-based camnpon
that can be embedded from arbitrary third-party sitels.
We describe the main design aspects of LeadsheedS
some applications in online computer-aided comjuosit
tools.

1.INTRODUCTION

A lead sheet is a specific type of music score isting

of a monophonic melody with associated chord labels
(Figure 1). Lead sheets are routinely used in many styles

of popular music such as songwriting, jazz, popassa
nova.

With the rise of online music communities usingfper
mance or pedagogical applications, there is areasing
need for tools for manipulating music scores. Is ton-
text, music notation takes an important role, amgbar-
ticular lead sheets, which are the main form ofesdor
popular music. There is also a need for web-bagels t
for visualizing, playing, and editing lead sheeifiabora-
tively. Such tools should also work on various dewgij
following the trend in using web applications onhites
and tablets. Finally, these tools should intercomicate
easily with other tools, e.g. by being embeddailénird-
party websites.

The most popular score editofdnale and Sibelius are
designed as desktop applications. As such theyotdren
used online, even though cloud features can bedadde
e.g. to share scores by exporting them to the @b he
open-source desktop-based edibuseScore' provides
features for sharing scores but does not providectly
online editing. There are many online tools to exdid
view scores, but they do not rely on web standaadd,
often require the installation of a plugin on thebw

! http://musescore.org/
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browser. Some tools, such &teFlight, Scorid or
Flat.io®, do follow standards and produce machine-
readable scores, but they are not designed spahjiffor
lead sheets. For instance, they do not suppordahata-
tions, an important feature of a lead sheet.

Besides offering basic score editing services,nenlead

sheet tools should provide featuresdagmented editing
e.g. to be tailored to pedagogical or social cdstekhe

ability of adding heterogeneous graphic objecthsas

colored layers, text or images, is crucial to eaatallab-

oration between users as a way for giving feedhack
certain parts of the scordNScore[4] supports various
graphical objects, but is not easily embeddableain
online application and it is more focused on raakt

rendering of interactive music scores [6] for nennis of

composition and performance.

This paper presents Leadsheet]S a Javascriptylifoar
storing, visualizing, playing, editing and makingagh-
ical annotations on lead sheets. In the followiegtion
we describe the main features of the library. Then
give some hints about its implementation. We finall
describe tools built on top of this library.

2.LEADSHEETJS

LeadsheetJS is a Javascript library for lead shdets
enables the edition and visualization of lead sheater
conventional formats, as well as rendering, playamgl
storing lead sheets in a databaBgure 2 shows how
LeadsheetJS interfaces with the player, the memu fo
editing and the rendered leadsheet.

LeadsheetJS provides tools for users to collabaxate
give feedback to each other by highlighting ceriaémts

of the lead sheet and commenting or suggestingfioadi
tions. Leadsheet]S has been implemented in Jgugscri
the main programming language for web browserss Thi
makes LeadsheetJS web-friendly and easily embegldabl
in third-party sites, as well as adaptable to saEveevic-

es.

In the next sections we describe the main featofes
LeadsheetJS and we give a detailed explanationt ébeu
main design and implementation aspects.

2 http://www.noteflight.com
® http://www.scorio.com/
* https://flat.io/
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Figure 1. The lead sheet of “Alone together” by Dietz
& Schwartz, as found in a typical Fake Book.
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Figure 2. “Alone together” by Dietz & Schwartz, ren-
dered in a browser with LeadsheetJS.

2.1 Peer feedback on lead sheets

“The one true comment on a piece of music is aroth
piece of music”, Stravinsky [17].

Music composition, as well as music learning, idoa
main in whichfeedbackon pieces being composed plays
a major role. Feedback is traditionally provided &y
teacher. Nowadays, on-line learning websites peovid
tools for peer-feedback in which learners can pcedand
review feedback made by peers.

The possibility of giving feedback on the audioresen-
tation of a piece of music has been addressedewviqurs

works, e.g. [19, 20]. However, by commenting onepur
audio, i.e. on a rendered waveform, users aredinio
commenting on given time spans, whereas by comment-
ing on a lead sheet, users can refer directlydahsical
elements making up lead sheets, such as notesd chor
labels, chord transitions, bars or structural elemésee
Figure 3.
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Figure 3. Examples of annotations on specific parts of a
lead sheet.

In LeadsheetJS, feedback can be given at threksieve

a) Musical feedback: the basic level of feedback is
musical. That is, a suggestion of a modification aof
certain part of the lead sheet, such as changingice
notes, or certain chord labels,

b) Text feedback: musical suggestions can be exgdai
with an explanation in the form of text comment,

c) Audio feedback: sometimes a musical idea isebett
expressed by being played in an instrument. Usars ¢
record a musical snippet, upload it and assoctate a
specific metrical location in the lead sheet.

2.2 Embeddability

Arbitrary websites can render lead sheets by inmpprt
the LeadsheetJS library in the HTML source codew Ne
lead sheets can be created or imported and rendeckd
edited from the site. As an example we show a welisi
the MusicCircle platform [19], displaying the leabeet
“Blue Room” by Rodgers & Hart (sdggure 4).

First, the LeadsheetJS library is imported in tHEVH
page. Then, the lead sheet of “Blue Room” is ingubrt
from a database (LSDB, described later) in our JSON
lead sheet format through the LSDB API, which alow
external sites to retrieve lead sheets. Finallg, I8ON
text is converted to a LeadsheetJS object andadisglin

the page (sekigure 5.
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Figure 4. A lead sheet view embedded in a third party
site.
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Figure 5. Architecture for embedding LeadsheetJS.
2.3 Multi-device

Web applications are not accessed only from a dpskt
computer but also from tablets and mobile phones: r
sponsive web design has become essential for degign
web applications. To that aim, Leadsheet]S resinés
matically scores depending on the width of the estre
This way it can be visualized in devices with diffiet
screen sizes such as tablets or mobile phoned-{geee
6).
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Figure 6. LeadsheetJS on a 1024x768 tablet.

2.4 Audio wave visualization

LeadsheetJS does not handle only symbolic infoomati
Recordings of the performance of a lead sheet Isanbe
associated to the lead sheet. LeadsheetJS proxgies-
ization of the recording’s waveform synchronizedthwi
the lead sheet, so that on top of each measuraydiie-
form of the recording part corresponding to thabsuge
is displayed (sed-igure 7). This feature is useful for
musicians who record themselves performing a given
lead sheet. They can then listen to their perfonmaand
see at the same time the lead sheet and the aeutie-r
sentation.
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Figure 7. LeadsheetJS visualizing Solar, by Miles Da-
vis, and audio recording displaying
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2.5 Design

LeadsheetdS is a complex library that provides many
functionalities (editing, visualizing, playing, siog).
From an architectural point of view, it needs torbain-
tainable, scalable and extensible. Furthermore,utaoid

ty is required as users may need to use only ceftai-
tures of LeadsheetJS. For example, a music blogger
want to visualize and play lead sheets in her klibout
allowing edition or audio visualization.

The design of LeadsheetJS is module-based. IsErad
by Zakas’ architecture [21] in which every modueain
independent unit that does not need any other reatul
work. Zakas' architecture is based on the MVC (Model-
View-Controller) architecture. Every module hasatsn
model, view and controller classes. Each modub®is-
posed of a set of classes. There is one file mesclin
total LeadsheetJS contains about 150 classes.
Leadsheet]S is a client-based Javascript libragy, it
runs in the browser. However, certain functionedti
require communication with a server or a databaseh
as storing or retrieving lead sheets. Databasesenvers
are not part of LeadsheetJS, yet it provides madtde
communicate with them.



The architecture scheme is shownFigure 8 The cen-
tral module id_eadsheet ModeAll modules depend on it
since they need it in order to work. Modulggwer,
Player and Interactor provide visualization, playing and
edition functionalities respectively. Thenotationmod-
ule provides graphic annotation for peer feedbagk p
poses. Thd-ormat exporter/importemodules is a con-
verter to various formats so that the representad |
sheet can be sent to (or received from) other egidins.
The Ajax module facilitates the communication to a serv-
er. Therefore, it is used by the modules that depema
server: theData Basemodule, which is in charge of stor-
ing the lead sheet to a database in a given formnaltthe
modules that are analysis tools which we describe i
section 3.

Thanks to its modular nature, LeadsheetJS can $iby ea
extended by adding modules that communicate wi¢h th
existing ones.

Data Base

Store / Load Analysis tools

Leadsheet
Model

Format

Import / export Annotation

Interactor Viewer

Player

jQuery
Ul event
handler

VexFlow
Score renderer

MidiJS

Figure 8. Module architecture of LeadsheetJS.

In Figure 9we show an example of LeadsheetJS embed-

ded within a complete system with a client/servatad
base system where Leadsheet]S is the client padt, a
PHP is the language on the server side that maneasges
sessions and persistence (saving lead sheets iiona
goDB database). The Ajax module is in charge talsen
requests to the server. For example, in order deesh
lead sheet in a database the Database moduleenil s
the data to the server as an HTTP request throlbigh t
Ajax Module.

The core modulel eadsheet Modelrepresents a lead
sheet. A lead sheet consists of a melody that imast
cases monophonic, and a chord label grid representi
the harmony. From a structural point of view, allsheet
is a hierarchical structure composed by sectiorschw
are composed of bars, which in turn are formed ligta
of notes (a melody), and a list of chord labelsctEaf
these levels defines specific attributes: at the lavel,
the lead sheet has a composer, a title, a stylgelisas
musical attributes such as global key and time&tige.
Section related information attributes are sectiame,

number of bars, number of repetitions and number of

endings. Bars may also have specific time or kgnasi
ture changes, as well as structure labels like cydse-

gno. Finally, the lowest levels of the hierarchg aotes
and chord labels.

Browser LSDB platform
JavaScript (JS) LeadsheetJS

Persistence

.mongoDB
php

LSDB API

PHP
1

-
LSDB

Figure 9. Example of a client-server database structure
using LeadsheetJS.

The example ifrigure 1shows a lead sheet as found in a
typical Fake book, with its attributes such a®titiAlone
Together”, composer “Howard Dietz and Arthur
Schwarz”, style “Medium Ballad”. This lead sheetsha
two sections: the first one contains 14 bars arm eénd-
ings; the second one has 12 bars.

The Leadsheet Model module enables applications to
store and retrieve information about a lead sheeh sis

its structure, a specific bar, a chord label, greup of
notes, as well as metadata associated to it suith tite,
composer, style, time signature or key signatuygical
queries includgyet the notes of the first haget the num-
ber of sectionsetc. The Leadsheet Model also enables
creation of new lead sheets or copies.

2.5.1Viewer

The Viewer renders lead sheets on the web browser
through an HTML5 canvas API, which allows genergtin
graphics dynamically. The Viewer us¥exflow, a low
level score rendering Javascript libraviexflowaddress-

es low level rendering of notes and staves, whdread-
sheetJS specifies what to draw in each bar as aeell
other higher level tasks such as determining howyma
bars to display per line.

2.5.2Interactor

The Interactor component provides the editing et
using the libraryJQuery which, among many other
things, takes care of event handling. Keyboardrandse
events are caught by the Interactor to performredsi
transformations on an edited lead sheet. We inttedu
three levels of edition: notes, chord labels and.bidote
edition works like in any traditional score edit@hord
label edition provides specific interaction schemsash
as completion to suggest the most relevant chquestyn

a given context (seBigure 10. LeadsheetJS contains a
comprehensive database of over 300 chord typegctol
ed during the process of a lead sheet databaseileemp
tion described in section 3.1.

® http://www.vexflow.com
® http://jquery.com/



C A7 changed. Thenediatorchecks which modules are inter-
ested in the action afote pitch changeadhat is, which
. 5 modules aresubscribedand informs them. This way, the
[é % b # J J Viewer module, which is subscribed toote pitch
*4*J7¢'* —_a_am rf 7[ changed knows it must redraw the score.
The advantage of using this pattern is that Leagtshe

Model and Viewer do not communicate directly, which
brings to uncoupled code, thus, more scalable aaid-m

il tainable.
2 D C7b9 'r) - 2.5.5Javascript implementation
l u C7£11 }7 I ’ Javascript is a prototype-based language rather tha
729 class-based one like C++ or Java. In order tondefi
. classes, there are mainly two approaches: to ugecOb
C7#5 X X ; ;
literals or to use prototypes. By using objectréits to
C7b5 define classes one can use private variables Ing ubke
Figure 10. Chord label completion to speed up edition. Module Pattern[12]. The Module Pattern takes ad-
vantage of closures to simulate private variablgsich
2.5.3Player are not natively supported in Javascript. On thaeiot

LeadsheetJS provides a MIDI Player which uses ithe | hand, using prototypes to define classes one camat
brary MidiJS’ to play a lead sheet, i.e. both the melody late private variables, but this approach has thamtage

and the chord labels. The chord labels are tramgfdr ~ thatitis less memory consuming, since all thehoes of
into MIDI chords. all instances of a class share the same memoryhave

) mainly used the Prototype approach as we are usirg
The chord labels are represented by a pitch aritbedc  jple instances of many classes such as NoteModel o
type. E.g.: in C# maj7C# s the pitch andnaj7the chord  chordModel.

type. The chord type database provides informattmout
the note degrees for each chord type. For instdoice 5 6 350N |ead sheet format

maj7 the degrees are |, I, V and VII.

LeadsheetJS provides a format to store lead slaetinl
In order to play chords, LeadsheetJS transformsdcho a database. The most common format for representing

labels into sets of MIDI notes by calculating thetes ., qic scores is MusicXML [7]. Leadsheet]S doesuset
degrees of the chord type relative to the roothpi.g.:  n\jysiexML for the following reasons: first, in Mu-

for C# maj7, notes are C#-E#-G#-B#. The player play gjcxML, chord labels’ information is associatecitote,
them arbitrarily in the % octave, so MIDI notes are 61- so the start beat of the chord is the same asofhiite
65-68-72. Other more refined MIDI players can eab#  5qq0ciated note. This makes it difficult to represe
defined by the user. chords whose start beat does not match with telstat

. of a note. This might not be a problem for otherdki of
2.5.4Javascript Module Management scores, but in lead sheets chord labels are cridiat is
As a client-based application, LeadsheetS runshen \yhy in our lead sheet format each chord label teastart
browser, so each Javascript file needs to be iragart beat information. Second, MusicXML provides exact
the HTML source code through tiseript tag. This may  formatting: it saves both musical and visualizatiofor-
be an issue as we need to include explicitly ederahd mation; e.g. for each note it saves the stem dinrecind
there are around 150 classes, while not all claases  the exact position in which it will be shown. LehdstJS
always needed. For example, an instance of Leatlshee |y needs the musical information to render thedle

could only show a lead sheet and play it: in thaec  gheet. The visualization aspects (stem directipasition
there is no need for editing, so the Interactor ut®does  f each element...etc.) is decided by Vexflow.

not need to be loaded. To optimize loading timed an ) )

ensure only needed modules are loaded, Leadshes#3S There are other human-readable music notation fisrma
RequireJ$ a tool to manage dependencies in Javascript. like ABC [3] and Lilypond [11]. Both are designed let

In order to provide communication between modutes i USers create easily scores by writing text whickam-

an uncoupled way we make an intensive use oftbei-  Piled by a software that produces a rendered sesren
ator design pattern [12]. The Mediator pattern encapsu-0utput. Therefore, they are not designed to be used
lates the way different modules interact. It ensble  WYSIWYG editors. The Guido Music Notation format
module to subscribeto an action of another module [5]. designed to be rendered by the Guido Engitueary
which publishesi. [2] is similar to them, but is not only a represgiun

format; it also supports ‘functions’ as instructofor
For example, when the Leadsheet Model module clsangeransforming the score (e.g. transposing a melddyur

a message to mediatortelling that the note’s pitch has \vys|WYG editor. Instead, we have designed a JSON

" http://mudcu.be/midi-js/
8 http://requirejs.org/ ® What You See Is What You Get



(JavaScript Object Notation) based format [1], 8©N
is a popular lightweight format which is widely dsin

base level, and have to be managed from the cotteeof
server that produces the queries. This can besam is

web APls. For example, the GUIDO API web-service is applications with complex databases, but in oue d¢as

based in JSON [18]. Further, a lead sheet has rarhie
chical structure which can be very well represeigthe
JSON format (sed-igure 11). The decision of using

not, because the database structure is quite sirhaee
is a main collection of lead sheets, and then atbleted
collections like sources and composers, so integihot

JSON has distanced us from using other formats likeas crucial as in other more complex systems. Jaias
MEI[16], a notation encoding standard based on XML managed from the server language's code. Morether,

similar to MusicXML.

However, LeadsheetJS is compatible with MusicXML as

it provides a parser to transform MusicXML to o&GQN
lead sheet format, and it will eventually support other
formats too (Lilypond, Guido and ABC).
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Figure 11 The’lead sheet “Alone togetfier” represented
in JSON.

3. OTHER APPLICATIONS

This section describes applications using LeadsBeit
various ways.

3.1 Lead sheet Database (LSDB)

JSON structure on NoSql databases is ideal to septe
tree-based structures like lead sheets, whereassesy-
ing a tree in a SQL is quite more complex.

Popular songs Most covered songs

Solar (77) &1 + In a Sentimental Mood (8)
Strollin' (7)

Wave (7)

Stella By Starlight (7)
What's New? (7)

Nature Boy (7)

Bye Bye Blackbird (7)

Danny Boy (A London Derry Air)
(24) 7 +

Blue in Green (20) J +

Coolest song in the world (14) 73 +
Just Friends (13) J +

Girl From Ipanema, The (13) J +

Sources 9288 completed songs / 11155 songs

Gilberto Gil Songbook Il (37/38)

Hal Leonard Real Jazz Book (505/528)
Ivan Lins 1 (36/36)

Ivan Lins 2 (34/34)

Jazz Fake Book (611/641)

Jazz LTD (504/524)

New Real Book 2 (Sher) (201/218)
New Real Book 3 (Sher) (182/198)
Noel Rosa Songbook | (38/38)
Noel Rosa Songbook Il (40/41)
Noel Rosa Songbook Il (38/40)
Pepper Adams Songbook (40/43)

John Coltrane Songbook (96/98) Real Book (illegal 5th ed.) (401/445)

Figure 12 Part of LSDB content as shown in the web.

3.2 Automatic Feedback on lead sheets

Feedback can sometimes be provided automatically.
LeadsheetJS provides various tools that producarait

ic feedback to users who are trying to composena.so
This feedback can be either in the form of an asislgpf

the lead sheet, or in the form of generations aadst

The Lead sheet Database (LSDB) [15] is a comprehen<formations of a lead sheet.

sive, on-line database of lead sheets for jazZBaadilian
music. Currently LSDB contains over 10,000 songsnfr
76 different song books, and over 300 differentrdho
types.

Songs are entered by professional musicians usaagl-L

For instance, aChord Sequence Analyz#éiies to find
which style or styles a sequence of chords expresses. A
style is defined here by@rpusof songs, corresponding

to a given composer; e.g. the style of Miles D@k

The Chord Sequence Analyzer identifies the longest

sheetJS. Average time for entering songs is about 3subsequences that can be analyzed in the stylgoka

minutes, thanks to the availability of many shartscfor
fast editing. An LSDB API stores/retrieves lead etke
from the database, as described in section 2.2 ddta-
base is used for musicological analysis and museg-
tion applications such as the tools described é¢tige 3.2

The LSDB database uses Mongof3Ba non-relational
database (NoSql). NoSql databases are based a@t-coll
tions that contain JSON documents, which are sirast
of nested arrays and objects (objects are set pf ke
values). The biggest drawback of using a NoSgh# t
some important features of SQL databases sugbires
or referential integrity cannot be performed at tza-

19 http://mongodb.com/

set of key composers. This analysis is performeddry-
puting the similarity of the chord sequence withesal
different composers' models. These models arestitati
models generated from the LSDB.

Such a tool may be used to get information abowt ho
original or similar a lead sheet is, with regardsthe
LSDB databasdrigure 13shows such an analysis for the
chord sequences “Solar” with a map showing a time-|

of the song and each composer (Pepper Adams, €harli
Parker, Duke Ellington and Michel Legrand)
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Figure 13. A chord sequence analyzer grafted on top of
LeadsheetJS.

Another example is thearmonic Analysigool that finds
the local tonalities of a lead sheet given its dhiabel
sequence [13]Figure 14shows two examples of analy-
sis: Gm7 — C7 has been analyzedFa#ajor chords,
whereas Fm7 -Bb7 are analyzed aBb Major. These
chordsare part of “Solar”, by Miles Davis.

Other automatic feedback tools have been defingch s
as aChord Substitutioriool which, from a given chord or

chord sequence, suggests alternatives based om cho

substitution rules that are learnt from a spedifigous.

The Harmonizertool, given a monophonic melody, pro-
poses a multi-voice harmonization in a given stiey.:
one can harmonize the melody of Coltrane’s jazadsta
ard Giant Steps in the style of Wagner or Bill Evftd].

G m7 c7
Lq_Mﬂi.Qr | B
} 1
be—pp 4 f p Lo
 — —

Fm7 Bb 7
7 Ab My - —— ~ :r}
_ki i i ﬂ pe [7i béo 4 -

Figure 14. Harmonic analysis displayed on parts of
“Solar”, by Miles Davis.

Solar [rb1]

User Interface (HTML5 + CSS) g

Y

Leadsheet]S

" JSON RESPONSE:

[{composer: Michel Legrand, indexes:{start:1,end:6}},
{composer: Pepper Adams, indexes:{start:0,end:6}}...]

Leadsheet Web API

REQUEST: Analyze
leadsheet (JSON)

LSDB Composers

Model

(MongoDB)

Figure 15. LeadsheetJS architecture and the data flow
of chord sequence analyzer.

3.3 Flow Composer

In the context of the Flow Machingsproject about style
imitation, an online composition tool called FlovorG-
poser was designed, to help a composer generaada |
sheet using different “styles”. Again, styles awfied
by corpus of songs taken from the Lead sheet Dstaba

I . .
The main idea is that a composer can start to eraat

song and leave some empty measures in which thére w
be only silences. Then, he queries the systenil tihdise
blanks in a given style. Those blanks can be omtbio-

dy, represented by silences, or on the chord geidre-
sented byNo Chords(NC). The system will generate a
melody or chord labels to fill them taking into acat
the style chosen by the user, and also constrafnten-
tinuity. Composers usually don’t want a whole nem-r
dom song; they rather want the system to help thvitin
certain parts of their composition. The composan c
accept or reject all or part of the system’s prijms
Flow Composer tools allow composers to have at any
moment a full control on the lead sheet: therelisstory
feature in which every step is saved, so they eabagk

to a previous state.

Flow Composer is built on top of Leadsheet]S areb us
the same modular approach. Leadsheet]S is usddvin F
Composer to listen, view and edit lead sheets. Wavs

in Figure 16 how Flow Composer works. In the first
image (on the top) a user is composing a bossa-nova

Figure 15shows the architecture of these tools and illus- ¢ song there are two parts. The second parts sart

trates the process for the Chord Sequence andiyakr

measure 7 (with noté and chord=7) and is not shown in

The user clicks on a button 'Analyz'e chord sequence e figure. The second part is ok, but the compdses
LeadsheetJS catches the user action and requests thot know how to finish the first part so that ansitions

chord sequence analysis 8blar, sent in JSON format
through the Ajax module. The request is sent tcstreer
where the Leadsheet Web API, which is a servemexte
sion of LeadsheetJS, computes the chord sequenbe an
sis. The response is sent to the client, where dlesat]S
presents it in the User Interface as a time-linp.ma

well to the second part. So he leaves it empty sildnc-
es andno chords(NC), and queries Flow Composer to
fill the empty part in thebossa-nova styleThe second
image (on the bottom) shows the result proposeéldmy
Composer: it has filled the empty part by proposing
melody and a chord grid. Interaction may then peddey
accepting parts of the suggestions and/or quergthgr
solutions.

" http://www.flow-machines.com



c NC - Upload sound: upload a sound recording related to

- 2 the suggestion,

§ 2 r { u : 1 = ] ’ - Modify: she can decide to modify the suggestion she
- just saved,
$ 2 - Remove: remove the suggestion.
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Figure 16. Flow Composer completion in blue. -
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3.4 Experiment on feedback in composition

PRAISE? (Practice and Performance Analysis Inspiring ~ Figure 17. A user makes a suggestion on a specific part
Social Education) is a social network for music @ation of alead sheet.

with tools for giving and receiving feedback in ioel Later on, Bruno can review all suggestions by gviitg
communities. In the context of PRAISE we have bailt between theoriginal elements anduggestedbnes and
tool for feedback in composition in which composeas listen to themFigure 18 shows a lead sheet with three
compose a lead sheet and share it with other caempos suggestions. Bruno clicks on one of them to seasise-
who can then provide feedback. This tool is basethe ciated explanation.
annotation module of LeadsheetJS.

GbM7 C Fm7 F7

My bike

In the PRAISE project, we designed an experiment to °" v
determine the impact of feedback in lead sheet asinp €% S E5Tr + & o I £ r LITLrs o 1
tion [10]. We evaluate whether musical peer feelpac - e
just like in the example explained in section 2rgy =SS Sse === L_Hm ===}
actually improve or not the musiocgliality of a composi- . ‘
tion. In a first phase, participants are askedommose a P‘ === ’ et -
short song (8 bars). In the second phase theynaid . o @

to suggest modificgtions of other participants’ qmsl r ==t ==r=—CC =
tions. Then participants are asked to reconsideir th

original song and try to improve it. The point st a Figure 18. A user checks the suggestions received.

group of subjects will have received feedback waegre Finally, if Bruno likes the suggestion he cacceptit so

another group will have not. We then evaluate tach ot the suggestion is merged with the whole sopg b
extent the quality of the improved composition bbge right-clicking on the suggestion (sEigure 19.
subjects who received is better than that of tivdse did

not. The quality evaluation is estimated from #eléng 6 E7 F M7
panel. LeadsheetJS was used to implement this iexper

ment, including modules for editing and playing foe [ I 5 L‘{r u’” 5 |- U‘Lm 1

composition phase and the Annotation module for the

feedback phase.
Am F M7 G
The composer of the lead sheet can later reviewesig —3— 2 ‘—3T
tions and accept them or not. [ r r F r r r r r ] f
The feedback process is illustrated as followsstFirser o G
Bruno composes a song and edits it with Leadsheet]S ¢ &7 E7
Later, userSilvia looks at it and plays it. She decides to - J
make some suggestions on certain notes. As shown ir[ r r r l f r ] gJ
Figure 17 once she has saved the suggestion, she can _ 3
perform other actions, shown in the contextual menu Figure 19, The user accepts a suggestion of modifica-

tion.
- Add Comment: add an explanation of her musical

suggestion,

12 http://www.iiia.csic.es/praise/



4. CONCLUSION [9] Kuzmich, J. “The two titans of music notation.”

o (2008, September)School Band & Orchestra
We have presented LeadsheetJS, a Javascript lifmary magazine

lead sheets. By design, Leadsheet]S is compatiithe w )
multiple devices and easily embeddable. LeadsheetJ$10] Martin D., Frantz. B, Pachet, F. (2015, October)

also provides various tools for music compositioatsas ‘Assessing the impact of feedback in the
automatic analysis and peer feedback. We haveraies! composition process: an experiment in lead sheet
how LeadsheetJS is used in several online musiicapp composition.” InTracking the Creative Process in
tions. Music Paris.

LeadsheetJS addresses the needs of online apptisati [11] Nienhuys, H. W., & Nieuwenhuizen, J. (2003, May).
for composing, generating, sharing or teaching mask ‘LilyPond, a system for automated music
line. New features are currently investigated swsh engraving.” InProceedings of the XIV Colloguium
multiple voices management, lyrics, audio basegap|a on Musical Informatics(XIV CIM 2003) (pp. 167-

as well as rendering lead sheets using style-baseaim- 172).

paniment generation systems. [12] Osmani, A. (2012). “Learning JavaScript Design

Patterns”O'Reilly Media, Inc.
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