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1 Scope oft he Docum ent

Thegoaloft hisdocum enti sto beam anualf ort headopt ion oft heW EDEL toolki t.
The i dea of t he W TK is to provi de a l arge set of f unct ional ities i ncl udi ng l oadi ng, savi ng, m udi c
m anipul ation,M I DIi nput rexpor t,pl ayi ng,execut ing,t ransposi ng,edi ting,navi gfating i n m usic,pr inting,
expor ting,conver ting,cl assi ficat io and i dent ificat ion m anagem ent,et c.,undert he suppor tf ort he pr otect ion
m echanism s in order t o al low building m ore com plex appl icat ions W EDELM USIC com pliant.These can
be:

• Sim plepl ug i n oft heW EDEL M usicEdi torsuch ast heAnal ysi sm oduleoft heIRCAM ,or
• Realm usi cedi torssuch ast heV IP M usicedi torofSV B,I LSP,and ARTEC

In the f ol lowing sect ion,bot h obj ector iented m odeland cl ass docum ent s ar e repor ted.On t hese basi s the
devel oper s ar e gui ded t o bui ld thei rown appl icat ion respect ing the phyl osophy ofW EDELM USIC object
oriented m odelasdef ined and i nvent ed atDSI .

Thisdocum enti spr ivat e.Publ ic ver si on oft hisdocum entwi llbe di st ributed and coul d be used onl y under
thesi gnat ureofan agr eem entsi m ilart o thatr epor ted i n thenextsubsect ion.

1.1 W EDEL ToolK itAdopt ion Agreem ent ,W TK adopt ion agreem ent

In thissect ion a gener aldescr iption oft he agr eem entt hatw i llbe r equi red to si ng f oradopt ing the W EDEL
toolki t,W TK ,i sdi scussed.The adopt ion agr eem enti ncl udesa l istofdut iesand r ulest hathave t o respect
by t he adopt eroft he W TK .These gui del ineswi llbe used f orpr oduci ng the agr eem entt hatw i llhave t o be
si gned by t he al lt he user s thatwoul d l ike t o use t he W EDEL toolki tf ori m plem enting thei rappl icat ions.
The sam e agreem entwi llhave t o be si gned by t he pr ojectpar tnerssi nce i tsear ly ver si on orwhen a ver si on
capabl eofl oadi ng W EDEL form atwillber eady.

1. t heW EDEL Toolki tw i llbedel iver ed i n OBJorDLL code.Thecodecannotbeunassem bl ed.
2. t heW TK willi ncl udeaser ialnum ber .Thi scannotbem odi fied.
3. Thedel iver ed W TK can beused onl y by per sonnelem pl oyed by t hef irm thathassi gned t heagr eem ent.
4. The f irm cannotbem akecopi esand r edi st ributetheW TK to others.
5. TheW TK can beused f ori m plem enting appl icat ionsorpl ug i n.Each appl icat ion hast o ber egi stered to

the DSI or W EDELM USIC consor tium .Non regi stered appl icat ions wi ll be not capabl e of l oadi ng
m usic i n protect ed f orm at.Dur ing the regi st ration the DSIorW EDELM USIC organi sat ion willpr ovi de
anum berofennobl ing thereadi ng ofpr otect ed obj ect s.

6. Ther e is no cases i n which t he W TK can be used f orpr oduci ng f iles cont aining descr iption ofm usi c
features com ing f rom the Object Or iented m odel of m usi c. The pr oduct ion of ASCI I, Bi nary or
Encrypt ed f iles by usi ng W TK code is not al lowed.The gener ation of t em porary or hi dden or i n
RAM DISK filesi snotal lowed.A l lt heabovegener ation off ilesar enotal lowed.

7. The pr otect ion m echani sm senforced i nto the W TK thatt akesi nto accountt he pr otect ion aspectoft he
loaded W TK objecthavet o ber espect ed,no vi olation i sper m itted.

8. The bui lder t hat i ntends t o use t he W TK for i m plem enting a saver i nto a di fferent f orm at has t o
com m unicat e the i ntention to DSIorW EDELM USIC organi sat ion.Thi s willbe possi ble accor ding to
the per m issi on m anagerand t husaccor ding to the rule forr espect ing pr icesand abi litation st ated by t he
publ isher si n theW DFGPC.

9. The bui lderhave t o use onl y the CallBack pr epar ed f or t hem .Each di fferentopen cal lback wi llbe
disabl efort hei ruse.

If one or m or e of t he above r ules will be non r espect ed a speci fic l egal act ion will be per form ed by
W EDELM USIC consor tium orDSIf orr ecover ing theeconom i caldam ageper form ed by thei nfract ion.
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2 The W EDEL ToolK it

TheW DF toolki ti scom prised ofal lt hecom ponent swhich ar ecol oured i n thenextf igure.Thi sm eansthat
thef ol lowing com ponent sar eincl uded i nto theW DF ToolK it:

• W DF Loaderand Saver- -l oadi ng and savi ng oft heW DF files.
• W DF Perm issi on M anager- -at ool sf orm anagi ng and cont rol ling theper m issi onsal lowed
• W DF Navigat or - - t he m usic edi torand i ntegrator.The m ai n ent ry f orbui lding W DF object sand f or

inspect ing them .
• Classi ficat ion,Ident ificat ion,Prot ect ion,Pri nt ing M anager- -an obj ector iented m odelf orcol lect ing

and m anagi ng al lt he i nform ation related to cl assi ficat ion,pr otect ion,i dent ificat ion,and pr inting recor d
listed i n thepr evi ouspar agraphs.

• Lyri cEdi tor- -t heedi torf orl oadi ng and assi gni ng l yr icsl inest o par ts.
• Audio Player- -.apl ayerf orpr oduci ng m usicf rom severalaudi o form ats.
• W EDELO O M M :W EDEL ObjectOr iented M usicM odel.TheOO m odelofm usi cused att hebasi sf or

m odelling
• Convert ers ( sym bol ic M usic) - - t ool s f or conver ting well known sym bol ic m usic f orm ats such as

Final e,SCORE and M IDIi nto theW EDEL form at.
• M IDIG enerat or- -at oolf orconver ting W EDEL m usicf orm att o M IDIf orm at.

*. W DF AW F,VW F,DW F,
BW F,

Txt ,i m g,wave,
m idi ,et c… …

M idi ,Fi nal e,
scor eTXT

Classi ficat ion
Ident ificat ion
Pri nt ing
Prot ect ion

Lyri c
Editor

Audio
Player

Perf or-
m ance
M anager

conf ig

W DF Loaderand Saver

W DF Perm issi on M anager

W DF Navigat or

W EDEL O O M usicM odel

M ILLA Form at ter
Convert ers

Execut or Pri nt M IDI
G enera-
tor

TheW DF objector iented m odeli sder ived f rom thatofM OODS incl udi ng thei m plem entation of :

• New sym bols;
• Them anagem entofal lt herelated el em entson t heW EDEL object ;
• Thei ntegration ofi m agescor eand sym bol ic;
• Thei ntegration ofaudi o f ileswith al lcom ponent s:sym bol icm usicand i m agescor e;
• conver tersf rom Final e,SCORE,and M IDIi n thesever alver si ons;
• X M L based loader sand saver sf ort he W EDEL M odeldefined i n the pr evi oussect ionsand com pr ised

by sever alf iles;
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• im agescor eloader ,I W F;
• an obj ector iented m odelofal lt hest ruct uresoft heW EDEL HEADER;
• FontTabl eedi tor;
• htm ll inkst owardsext ernaldocum ent sand st arting f rom them usicnot ation el em ents;
• thecl asshi erarchy duet o them anagem entofcl assi ficat ion,per m issi on,pr otect ion and i dent ificat ion;
• thel yr icedi torand m anagem entofl yr ic i n them odel;
• thef reaboar d edi torand m anagem entoft abl auresi n theM usicm odel;
• transver salf unct ional itiesf orm anagi ng audi o f iles,pr oduci ng M IDI,pl ayi ng W avefiles,et c.;
• m odelsuppor tf orm ul tistaf fm usi cpi eces:ar pa,pi ano,or gan;
• oft hem odelf orThei ncl usi on oft abl atureand f retboar ds;
• thesuppor tf ort hem anagem entofst af fw i th 1,2,3 , 4 ,5,6 l ines;
• just ificat ion and l inebr eaki ng al gorithm sbased on st yl epar am eters;
• a st rongl y i m proved ver si on ofM I LLA m echanism form anagi ng vi sual isat ion rules i ndependent ly on

them usiccom plexi ty i ncl udi ng:beam i ng,up/ down,et c.;
• adebuggerf orM ILLA speci ficat ion;
• W EDEL Editorf ornavi gating on W EDEL Object sst ruct ure;
• Perm issi on M anagerf orcont rol ling the act ivi tiesofW EDEL Editorand M usi c Edi toraccor ding to the

perm issi on gr anted i nto theW EDEL Object ;
• Adding sever alsym bol s: t abl aturs,pedal s,som e cl efs,al terations wi th par enthesi s,sever aldi fferent

noteheads,som e hor izont al sym bol s (sl urs,cr escendo,descr escendo,bend, t ie,w i th di fferent l ines:
dashed,dot ted,cont inuous) ,dacapo,acoda,et c.

• Suppor tf orExchangi ng,M er ging,j oining,spl itting l ayer sto par tsand vi cever sa
• Suppor tf orpr inting m usic,bot h m ain scor eand par ts
• Suppor tf orcont rol ling consi stency ofm easur es
• Suppor tf orf orm atting i n aut om aticm annerm ul til ayer s
• Expor ti n M IDIf orm at
• Playeraudi o,W AV E and M P3
• Ofm echani sm forext ract ing excer ptsf rom m usicscor es
• Ofm echani sm forext ract ing excer ptsf rom audio f iles
• Synchr oni sat ion m echani sm from sym bolicexecut ion to theAudi o f ile
• Represent ation and vi sual izat ion ofm usi cscor eand t heaudi o f ile
• Represent ation and vi sual izat ion ofm usi ci n im agescor eform atand t heaudi o f ile
• Adjust m entoft hem usicexecut ion ratein realt im eform usi cscor e
• Adjust m entoft hem usicexecut ion ratein realt im eform usi cscor ein im agescor eform at.
• M oving,hi ding,i m porting par t
• Transposi tion al gorithm s
• M echanism sfori ncl udi ng l yr ic
• Reorgani sat ion oft heGUIofM OODS:

• reduci ng hi erarchy deep ofm enusf orgr aphi csym bol s,
• incl usi on ofcl assi calm enusf ordi rectact ivat ion off unct ional ities

• adopt ion oft hescr ol lbarf orvi sual isi ng page
• them echani sm form anagi ng thepr inting vi ew
• … .
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3 G eneralI dea on t he W EDEL ToolK it,W TK

The i dea i s to provi de (by DSI)t o the i nvol ved par tners the OO M usic M odelas a st atic l ibrary with the
associ ated headerf iles.I n each cl assoft he W DEDEL-OOM M have been added a virtualpr otect ed m ethod
foreach t ypeofser vi cet hathavet o bei m plem ented by t hepar tners.

Theaddi tion ofsever alf unct ional itiesf orsuppor ting dr iver sf or:
• Analysi ng m usic(M usicAnal ysi s()) ;
• Reduci ng or chest ram usicto pi ano,( PianoReduct ion());
• Com paring m usic,( Com paringM usic());
• Printing Brai lle,( PrintingBrai lle());
• Descr ibing m usicwith speech m usi c,( SpokenM usi c());
• V IP M usicEdi ting (V IPEditing());

These l ast aspect s ahve been pr ovi ded by DSI t o other par tners as Cal l Backs i n the obj ect or iented
hierarchy oft heW EDEL ObjectOr iented M usicM odel.

Forexam pl eforM usi cAnal ysi shavebeen added:

int Partitura::MusicAnalysis(MusicAnalysisData*)
int Battuta::MusicAnalysis(MusicAnalysisData*)
…
etc.

The par tnerhave t o im plem entt he m ethodst o provi de the ser vi ce usi ng the publ ic and i nternalser vi cesof
the cl asses, t he par tner coul d al so use an own def ined cl ass ( e.g. M usi cAnal ysi sData) wher e input
inform ation i spr ovi ded ( e.g.exactspeci ficat ion oft he ser vi ce r equi red,f ile/devi ce where to putt he resul ts,
conf iguration par am eters,et c.) wher e addi tional i nterm ediate dat a can be st ored and wher e aggr egat ed
resul tscan besaved t o bepassed t o theupperl ayer( typi cal ly useri nterface) .

Two kindsofW TK havebeen i dent ified:

1. t he W TK for V I Ps (this i s a r ealt oolki ti n which t he di st ribut ion willal low the i m plem entation of
total ly new m usicedi tors) .

2. t he W TK form usi c anal ysi s( this i sthe typi calPl ug I n m odule,t he W EDEL M usic Edi torr em ainst he
m ain m usic ent ry oft he syst em and the added f unct ional ities ar e attached vi a a m enu and can i nteract
w ith theW EDEL ObjectOr iented M usicM odel).

Pleasenott hatt hePiano r educt ion can beused al so f rom thetool sdevel oped f orV I P peopl e.

W DF ObjectOr iented M odel

W EDEL OO M usicM odel

M usic
Analysi s
Servi ces

M usic
Editing
Servi ces

Spoken
M usic

Servi ces

Brai lle
M usic

Servi ces

VIP M usic
Editing
Servi ces

= read onl y
ser vi ce

W EDEL VIP
M usicEdi tor

W EDEL
M usicEdi tor

Piano
Reduct ion

Com paring
M usic
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3.1 The W TK forVI Ps

Thistoolki ti scom posed of :
• W DF-Editor,cl asses f oruser -interface ( m ain window,di alogs)and cl asses f or dat a represent ation of

inform ation st ored i n aW EDEL file.
• W EDEL-OOM M ,them usiccl asseswi th ser vi cem ethods.

TheW DF-Editorst artstheV IP M usicEdi torcal ling thef unct ion:
int OpenMusicEditor(WEDELFile* pWDF,Partitura* pMainScore, int partNumber)

where
• WEDELFile *pWDF,

isthepoi ntert o thel oaded/ new W EDEL File,f rom thispoi ntert hei nform ation related to the
com ponent soft heW EDEL filecan ber etrieved and m odi fied.

• Partitura *pMainScore,
isthepoi ntert o thel oaded m ain scor eoranew one,t heV IP servi cescan becal led on t hisobj ectt o
navi gateand m odify theobj ect .

• int partNumber,
isthepar tt o beopened,0 f ort hem ain scor e,1 f ort hef irstpar t,2 f ort hesecond et c.

Thereturn val uei ndi cat esi ft heV IP M usicEdi tori spr oper ly st arted (val ue1)ornot( val ue0) .
The obj ect s referred by pWDF and pMainScore wi ll be accessi ble unt il t he W DF-Editor cal ls the
CloseMusicEditor f unct ion.

TheW DF-edi torcl osest heV IP M usicEdi torcal ling thef unct ion:
int CloseMusicEditor()

thereturn val uei ndi cat esi ft heedi tori spr oper ly cl osed ( val ue1)ornot( val ue0) .

To m aintain syncr oni zed t hel istoft hesym bol icpar tsand t hepar tsvi ewed in them usicedi tort hef ol lowing
funct ion can beused:
• void WDFPartAdded(int partNumber, char* name)

thisf unct ion i scal led f rom theW DF-Editorwhen anew par ti sadded,par tNum beristhenum beroft he
partand nam ei tsnam e.

• void WDFPartDeleted(int partNumber)
thisf unct ion i scal led f rom theW DF-Editorwhen apar ti srem oved.

• void MusicEditorPartAdded(int partNumber, char* name)
thisf unct ion havet o becal led f rom theM usicEdi torwhen anew par ti sadded.

• void MusicEditorPartDeleted(int partNumber)
thisf unct ion hast o becal led f rom theM usicEdi torwhen apar ti srem oved.

Oncestarted theV IP-M usicEdi torcan uset heV IP-Servi cest o retrievet hei nform ation needed.

Thepar tnersi nvol ved i nto thedevel opm entoft hem usicedi torf orV I Pswillpr ovi de a f unct ion f orpr inting
Brai lleand spoken m usi c:

• int PrintingBraille(WEDELFile *, Partitura *, PartNum, BraillePrintData & )

W DF
Editor

W EDEL-O O M M

W EDEL-VIP M usi cEdi tor

W EDEL-O O M M -VIP-
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• int SpokenMusic(WEDELFile *, Partitura *, PartNum, SpokenMusicData & )

An attributeforeach ent ity oft heOO hierarchy wi llbeavai labl e.I thasbeen i m plem ented by i ncl udi ng i tas
an at tributeofDr awObject :i ntV I PUserData.

3.2 The W TK forM usi c Anal ysi s:

ThisW TK iscom posed of :
• W DF-Editor,cl asses f oruser -interface ( m ain window,di alogs)and cl asses f or dat a represent ation of

inform ation st ored i n aW EDEL file.
• W EDEL-M usciEditor,cl assesf oruser -interface( scor ewindow,di alogs)
• W EDEL-OOM M ,them usiccl asseswi th ser vi cem ethods.

For t he com m unicat ion bet ween the W EDELM USICEditor and t he W EDEL-Analysi s pl ug i n,a speci fic
cl assi sused:

class WEDELMUSICalAnalysis
{
public:

WEDELMUSICalAnalysis(wxMEScoreFrame*, WEDELFile*, Partitura*);
~WEDELMUSICalAnalysis();
int Initialize();
wxMenu *CreateMenu();
int HandleMenu(int menuID);
bool DoIdle();

}

W hen the W EDEL-M usicEdi tori sst arted a new WEDELMUSICalAnalysis obj ecti scr eated speci fyi ng
the m usic edi torf ram e,t he obj ectr epresent ing the W EDELFile and t he obj ectr epresent ing the scor e and
then m ethod Initialize( ) i s cal led.Af ter t hatt he CreateMenu( )m ethod i s cal led and t he wxM enu
obj ectr eturned i sadded t o them enu bar.TheI Dsoft hem enusm ustst artf rom 1000 and end bef ore1100.
Them ethod HandleMenu i scal led when am enu with them enuID from 1000 to 1100 i ssel ect ed.
The m ethod DoIdle i scal led when the syst em isi dle,i thave t o return TRUE ifm or e idle tim e isneeded,
FALSE otherwise ( in this case DoI dle is notcal led unt ila new eventi s recei ved and t he syst em becom es
idleagai n).Fi nal ly theobj ecti sdest royed when t heedi tori scl osed.

The W EDELM USICalAnalysi s m ay access t o the W EDELFile inform ation usi ng i ts i nterface and t o the
sym bol icm ain scor eusi ng them usicanal ysi sser vi cesi m plem ented.
ThewxM EScoreFram eisused by t heW EDELM USICalAnalysi sobj ectt o hi ghl ightscor eel em ents.

A virtualm et hod ofcl assDr awObjecthasbeen added t o hi ghl ightscor eel em ents:
void DrawObject::Hilite(int processEvent,GDevice*)
where:
• processEvent can be:Bef oreDraw (0), AfterDraw (1),BeforePrint( 2), A fterPrint( 3)

W DF
Editor

W EDEL-OOM M

W EDEL-Analysi sPlug-in

W EDEL-OOM M
M usicAnal ysi s-Servi ces

W EDEL-M usicEdi tor
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• GDevice* i sthedevi ce( GScreen orGPr int)wher eto draw thesym bol .

Two attributesf oreach ent ity oft he OO hierarchy ar e avai labl e form arki ng m usic obj ect s.They have been
im plem ented by i ncl udi ng two attributesi n theDrawObjectcl ass:
• intm ar kType
• intm ar kV ariant

In the f ol lowing sect ion sever al det ai ls about t he obj ect or iented m odels used f or m odel ling bot h the
inform ativeand sym bol icm usicpar tsoft heW DF object sar erepor ted:

• W DF Editor Obj ectOr iented M odel
• W EDEL ObjectOr iented M usicM odel
• W EDEL M usicEdi torObj ectOr iented M odel
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4 W DF EditorO bj ectO ri ent ed M odel

Thisi sthe so- cal led W DF ObjectOr iented M odeland i ncl udest he aspect sofcl assi ficat ion,i dent ificat ion,
protect ion,per m issi on,pr inting,and t hedescr iption oft heW DF objectst ruct ure.
Thest ruct urehasbeen di vi ded i n two sect ionst heGUIand M odeloft he W EDEL Object .The W EDELFile
Classl inkst hem .

Theabovecl asseshavet hef ol lowing f unct ional ities:
• W EDELFile is the cl ass t o m anage the W EDEL form atf ile inform ation:cl assi ficat ion,i dent ificat ion,

perm issi on et c.
• W DFItem Listi sthecl asst hatcol lect sal lt hedat aand i nform ation related to theW EDEL object
• W DFTreeCtrli sthecl asst hatm anagest hetreest ruct ureforvi sual isi ng W EDEL item s
• W DFFram eisthecl assr elated to them ain window ofW EDEL Editor
• W DFTreeI tem Dataisthecl asst hatr epresent sand m odel si tem sinto theW EDEL Object .

4.1 W DFTreeItem Data st ruct ure:cl ass di agram

In the pr evi ous sect ions,t he st ruct ures of i tem s,t hatcom pose t he W EDEL Object ,have been di scussed.
Fol lowing them ,i t’spossi ble to bui ld a tabl e in which com m on attributes can be r epor ted and t hen def ine
cl assesand r elationshi p.
The f ol lowing tabl e shows t he relationshi p bet ween item s:col um ns are the com m on attributes whi le the
rowsarei tem s.

W DFID
Father

W DF
Checksum

Header
Checksum

W DFDim W DFIR W DFCR W DFCW P Filenam e Checksum Dim ension W DFCID

EW F X X X X

M W F X X X X X

CW F X X X X X

AW F X X X X X X X X

VW F X X X X X X X

BW F X X X X X X X

DW F X X X X X X X

LW F X X X X X

IW F X X X X X X

SW FPart X X X X X X

W EDELFile

W DFTreeCtrl

wxTreeCtrl
wxTreeI tem Data

W DFTreeI tem Data

W DFItem List

wxList

W DFFram e

wxFram e

1:n
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SW FM S X X X X X X

W DFIR X

W DFCR

W DFPIR

W DFPR X X X

Theser elationshi psal low defining thef ol lowing obj ector iented m odel:

W DFTreeIt em Data isthem ain cl assi n which t heW DFIDFatherat tributehasbeen i ncl uded.
W DFRefM odelcl assi sder ived f rom W DFTreeI tem Datain which t hef ol lowing at tributesar eincl uded:

• Checksum
• Dim ension
• W DFCID
• W DFIR (with an I s_Par t_ofl ink)
• W DFCW P (with an I s_Par t_ofl ink)
• W DFCR (an Is_Par t_of l ink t o W DFRCList ,si ncei t’spossi bleto havem orecl assi ficat ions)
• W DFIDFatheri nher ited f rom W DFTreeI tem Data

ExtW DF classi sder ived f rom W DFrefM odel.I tsat tributesar e:
• Filenam e
• Theat tributesi nher ited f rom W DFRefM odel

1:N

W DFTreeI tem Data

W DFPIR

W DFCRList

W DFIR

V W F

DW F BW F

AW F

ExtW F
W DFRefM odel

CW F

M W F

EW F

IW F

W DFGP

W DFCR

SW FM S

W DFCW

wxList

SW FPart

LW F

W DFPrintR

W DFPrintParam s

W DFPR

1:2

W DFCID

W DFID

M acro
Com ponent
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W ith thisst ruct ure,som e cl asses ( see t he tabl e)can i nher itat tributest hatwoul dn’ tbe necessar y f ort hem .
For exam pl e,W DFIR inher its f rom W DFTreeI tem Data the W DFIDFather at tributes,but i thas notbeen
def ined i n thiscl ass.Fort hisreason,i t’ snecessar y to f ix adef aul tval ue.

Classesder ived f rom W DFTreeI tem Dataare:
1. W DFPR (W DFProtect ionR)
2. W DFPIR (W DFPrintInfoR)
3. W DFCR (W DFClassi ficat ionR)
4. W DFIR (W DFIdent ificat ionR).
5. W DFRefM odel
6. W DFPrintR

Classesder ived f rom W DFRefM odelar e:
1. I W F (Im gW F)
2. SW FM S (Sym W FM ainScore,Sym W FPart)
3. LW F (Lyr W F)
4. Ext W F

Classesder ived f rom ExtW F are:
1. CW F (ChangesW F)
2. M W F (M illaW F)
3. AW F (AudioW F)
4. V W F (V ideoW F)
5. EW F (ExecW F)
6. DW F (DocW F)
7. BW F (Bitm apW F)

Classder ived f rom SW FM S is:
1. SW FPart( Sym W FPart)

Because i t’spossi ble to have a setofCl assi ficat ion Recor d,t he W DFCRListcl assi sar e needed t o m anage
it:

• W DFCRListi sder ived f rom wxListcl assand m anagesa l istofW DFCR.I t’sl inked wi th an I s_Par t_of
relationshi p to W DFRefM odel.

W DFGPC class i m plem ents the W DF General Per m issi on Code and i t’s l inked wi th an I s_Par t_of
relationshi p to W DFPR,sincei t’si ncl uded i n theW DF Protect ion Recor d in accor d to previ ousdef ini tion.

PrintParam etercl ass i m plem entsthe schem a r elated to M usic,Lyr ic and Br ai lle Printing Param eters.They
have t he sam e attributes,so t hey can consi derequal .I t’ s l inked t o the PrintRecord cl asswi th an I s_Par t_of
relationshi p.

Othercl asses:
• W DFID:r epresent sthei dent ifieroft hewedelobj ect ;
• W DFCID:r epresent sthei dent ifieroft hecom ponent ;
• M acroCom ponent:m odel sam acro com ponent ;

Foral ll eave cl assessel ect orsm ethodswi llbe i m plem ented to obt ain needed i nform ation f rom the m odel,
and i n gener ala br owsing m echani sm willbe devel oped t o navi gate into the st ruct ure.I n thisway f rom the
W edelFileClassi spossi bleto seeal lt hei tem sincl uded i n thewedelobj ectf ile.
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5 W EDEL O bjectO ri ent ed M usic M odel

Thecl assdi agram hasbeen di vi ded i n f ivesect ions:
1. TheFi guresect ion,wher earerepor ted thecl assesr elated to thenot es,r est s,chor dsand beam s.
2. TheSym bol ssect ion,wher earerepor ted thecl assesr elated to thesym bol sconnect ed to anot e/figure.
3. TheM easuresect ion,wher earerepor ted thecl assesr elated to therepresent ation ofam easur e.
4. TheScoresect ion,wher earerepor ted thecl assesr elated to thescor eand t hem ain scor e.
5. TheG raphi csect ion,wher earerepor ted thecl assesr elated to thegr aphi ci nterface.

A B

A B

A B

A

A Class A is a new cl ass

A Class A is part ial ly def ined
(som e rel at ions are m i ssi ng)

Class A IS_A DrawO bject

Class A IS_A Class B

Class A IS_PAR T_O F Class B

Class A IS_REFERRED_BY Class B

Legend

Suddivisione

Abbellim ento

EspressC om post a

Diteggi ato

Sordina

AlterazC om post a

Arm onici

Strum ento

(2)

ListaFigure

Lista

Figura

Pausa

Variazi oneValore

C orona

PuntoValore

PC rom a

PSem icrom a

PBiscrom a

PSem ibiscrom a

PM inim a

NSem ibreve

N M inim a

N Sem im inim a

NC rom a
NSem icrom a

N Biscrom a

NSem ibiscrom a

G ruppoN ote

PSem ibreve

Text

IntEsteso

TDinam ico

Annotazi one

Ancoraggi o

Ripetizione

RipBatt

R ipM ezzBatt

RipTem po

Accordo

TG enerico

PSem im inim a

PD ueBatt

PG enerica
PQ uattroBat t

PrFi ato

N ota

O cchiali

Arpeggi o

M etronom o

NBreve

N Fusa

PFusa

R ipBattN

D itaC ord e

Sillaba

(2)

Figuresect ion
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EspG enerica

G U p

G Slash

Bequadro1QBequadro3Q

Percussi one

Pedal PedalU p

O rganToe

PedalD ow n

PianoPedal

ArpaPedal

Text

D itaC orde

D itaFile

(1- 2)

(1- 5)

(0- 2)

N ota

Indicazi one

Diteggi ato

Sordina

Strum ento

Tim pano

Text

Violino
C orda

Arco
Pizzi cat o

PosizArco

Ponticel lo Tast iera

ParteArco

Punta Tallone

DirezAr co

ArcoSu ArcoG iu

EspressC om post a

Abbellim ento

Trem ol o Trillo

G ruppet to

M ordent e

M Superiore

M Inferi ore

G Superiore

G Infer iore

Diesi s

Bem olle

Bequadro

AlterazC om post a

Alterazi one

D oppioBem olle

D oppioDiesi s

Suddivisione

C onSord ViaSord

Figura

Espressi one

M artD olce

Sforzat oStaccat o

M artellato

Arm onici

D iesi s1Q
Diesi s3Q

Bem olle3Q

G lissat o

Bem olle1Q

Tenut o

PuntoA llung

Accent o

Sym bolsect ion

(1- 8)

(2)

Battuta

Intest azi one

Tem po

CViolino

CBaritono

CBasso

Arm aturaC hi ave

ListaFigure

Text

BSingol a

BFinale
BFineR it

CTenore
C C ontral to

CM ezzoSoprano

C Soprano

BD oppia

C hiave

BInizioFine

TM ovim ento

M ovim ento

TN um erico

N um Battuta

TSalto

N um G rande

Num PausaN um U guale

Scansi one

Let tera

BInizioR it

M etronom o

CViolino8

CBasso8

CTenore8
CBassoO ld

CPercusBox

CTab

CVuota

CViolino8Sopra
CBasso8Sopra

C Percus2Li nes

BD ashed

BInvi sible

Barra

Layer

D alSegno

Segno
R iferi m ento

D aC apo

C oda

Lista

Ancoraggi o

Ancoraggi o

(1-3)

N ota

Num Tem po

M easuresect ion
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(2)

Battuta

ListaBattute

ListaIntEst

Lista

Spart ito

Figura

Text

IntEsteso

C am bioRit

Interval lo

Forcel la

Pentagram m a Legat Q uadra

Legat ura

Partitura

Legat Valore

M odifO ttava

TNum erico

ListaSpartiti

O nda

Frecci a

ParG raf fa
ParQ uadra

ListaParent esi

Forcel laEstesa

TrilloO nda

ArcoSuFinoA

ArcoG iuFinoA

Bend

PedaleFinoA

ListaSillabe

Sillaba

(2)

(4)

Parent esi

(2)

Scoresect ion

M aseW indow

LiooAbil

Bezier

Slur

G D evice

G Print

R iferi m ento

(4)

DrawO bject

Figura

C hiave

AlterazC om post a

Abbellim ento

Indicazi one IntEsteso
Text

Barra

Point

Pentagram m a

Battuta

Variazi oneValore

R ettangol o

R ectangl e

G Screen

Intest azi one

Arm aturaC hi ave

Button

M enu

Text IO

M ouse

Tem po

ScrO bject

Spart ito

LiooW indow

LW indow

ScrList

Partitura

Ripetizione

TDinam ico

PrFi ato

O cchiali

Arpeggi o

Suddivisione

Strum ento

ParteArco

D irezArco

M etronom o

M ovim ento

LiooFont

M asaeW indow
D liooW indow

Parent esi

G raphi cssect ion
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5.1 W EDEL O bjectO ri ent ed M odelofM usi c and i ts anal ysi s

The f ol lowing Classes ar e the cor e of t he Objector iented m odelf orm usi c.They ar e m ainly used i n the
W EDEL m usicedi torand i n theW EDEL toolki t.
TheW EDEL ObjectOr iented M usicM odeli sal so cal led i n shor tW EDEL-OOM M .

Thef undam entalr ulethathasi nspi red thisanal ysi swast hereal isat ion ofacl assf oreach m usi calsym bolt o
be represent ed on t he scr een.To t hisend a cl ass f oreach not e,r est ,chor d and gr oup ofnot esand one f or
each sym bolt hatm ay accom pany t hese f igures orgr oups of f igures have been i dent ified.The r em aining
cl asseshavebeen i dent ified f orbet term anagi ng thosej ustm ent ioned.
Linksam ong cl assest hatr eal isem usicalsym bol shavebeen st udi ed to transl atem usicsynt ax asm uch
rel iabl y aspossi ble.Onl y i n few casest hem usicalcl assi ficat ion hasnotbeen r espect ed,butt hishasbeen
just ified by t heachi evem entofnot iceabl ebenef itsi n theor gani sat ion oft hegr aphi cpar t.M or eover ,when
theor gani sat ion ofacl asshaspr esent ed m oresol utions,i thasbeen chosen t hatm akest herepresent ation on
scr een easi er.
A llt hecl assest hatr epresent ssym bol sto bedr awn on thescr een ar eder ived f rom arootobj ectcal led
DrawObjectt hatpr ovi desessent ial ly aposi tion,acol orand ot hergr aphi ci nform ation.

5.1.1 Notes,rest s,chords,groups ofnot es
The anal ysi s of t he basi c cl asses begi ns with the i dent ificat ion ofal lt he sym bol s thatr efer t o not es and
rest s:t hereareni nedi fferentki ndsofnot eswhi ch cor respond t o di fferentdur ation val ues,and el even ki nds
ofr est s.Accor ding to thenam esoft hedi fferentnot esand r est sthef ol lowing not es’cl asses:
1. NSemibreve( W holenot e)
2. NM inima (Halfnot e)
3. NSemiminima (Quart ernot e)
4. NCroma ( 8th note)
5. NSemicroma ( 16th note)
6. NBi scroma ( 32nd note)
7. NSemibiscroma ( 64th note)
8. NFusa ( 128th note)
9. NBreve( two measurenot e)

and t hef ol lowing rest s’cl asses:
1. PSemibreve( W holerest )
2. PM i nima (Halfrest )
3. PSemiminima (Quart errest )
4. PCroma ( 8th rest )
5. PSemicroma ( 16th rest )
6. PBi scroma ( 32nd rest )
7. PSemibiscroma ( 64th rest )
8. PFusa ( 128th rest )
9. PDueBat t( two measurerest )
10.PQuat troBat( fourmeasurerest )
11.PGeneri ca ( generi cn- measurerest )

havebeen nam ed.

Each cl assm ustcont ain atl eastt hem ethod needed t o bedr awn.Si ncet hedi fferentki ndsofnot esbehave i n
the sam e way and have com m on gr aphi c el em ents (e.g.f ul lorem pt y not ehead and t he st em ),t he cl asses
related to thenot eshavebeen gener al ised wi th the cl assNot a.Concer ning the rest sthe sam e consi derations
can bem ade;t hecl assPausa hasbeen i ntroduced al though t hef iguresofr esthave l im ited possi bi litieswith
respectt o thoseofnot e.To gener al iseNota and Pausa t hecl assFi gura hasbeen t hen i dent ified.

Concerning the spaci ng off iguresi nsi de a m easur e,each f igure hasan at tribute thatr epresent sthe di stance
to the nextf igure,t his at tribute is setby a j ust ificat ion al gorithm dependi ng on t he type of j ust ificat ion
chosen by t heuser( linearorl ogar ithm ic)and on t he“st retchi ng”par am eter.
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Ithasbeen j udged necessar y oratl eastconveni entt o organi sesom est ruct uresasal istofobj ect s;t o thisend
the cl ass Li sta has been cr eated,whi ch cont ains al lt he m ethods t o m anage this ki nd ofor gani sat ion.The
two fol lowing cl assesar eorgani sed asal ist :

• GruppoNot e:m anagesgr oupsofnot esl inked wi th bar s(beam s).
• Accordo:i tgr oupsnot e non- sequent ial ly di sposed on t he l ine butover lapped i n ver ticalsense

(chor d).

These cl asses cont ain not es,buti n rare cases t he gr oups of not es can cont ain al so gener ic f igures,t hus
Accordo and GruppoNot e have been m ade descend f rom a unique cl ass ( ListaFigure) ,whi ch i s di rect ly
derived f rom Lista.
GruppoNot ehasbeen def ined al so son ofFi gura wi th thescopet o treati tasasi ngl ef igure.Accordo,on t he
otherhand,hasbeen consi dered son ofNot a si ncet hechor d hasm any f eaturespecul iart o thenot e(anyway,
Accordo t oo descendsf rom Figura) .
Consi dering these choi ces i tappear s cl ear t hatt he cl ass Fi gura has a m or e gener alm eani ng of “m usi cal
figure”.To be r em arked i sal so t hati dent ifyi ng GruppoNot e asa l istoff iguresi m pliest hati n the gr oup of
notesi spossi bleto inser tal so r est sand chor ds.

5.1.2 M usicalSym bol s
In gener alm usi calsym bol scan bel ogi cal ly connect ed to:
1. anot e(e.g.st accat o,t enut o,acci dent alset c.)
2. ar est( e.g.augm ent ation dot )
3. anot eorar est( e.g.augm ent ation dot )
4. bet ween two consecut ivenot es( e.g.t rem olo,gl issando)
5. f rom anoteto anot hernot e(e.g.sl ur)
6. f rom a pointbet ween two figures orf rom a figure to a poi ntbet ween two figure or t o a f igure (e.g.

crescendo/ dim inuendo)
7. am easur e(e.g.m et ronom eindi cat ion)

So sym bolscan becl assi fied i n fourcat egor ies:
1. sym bol s connect ed to a si ngl e f igure (note/chor d or r est ),t his type of connect ion has been m odel led

with apoi ntert o thesym boli n thef igure;
2. sym bolbet ween two consecut ive f igures,al so t his type ofconnect ion i sm odelled with a poi ntert o the

sym boli n thef irstf igure;
3. sym bolt hatspan overm any f igures,t histypeofconnect ion i sm odelled with two pointersto thest arting

and endi ng f iguresi n thesym bol ;
4. sym bolconnect ed to a m easure,t histype ofconnect ion i sm odelled with a poi ntert o the sym boli n the

m easure.
To be not ed thatt o cor rect ly m odelpoi nt6.we need anot hert ype off igure cal led Ancoraggi o (Anchor age)
that i s i nvi si ble and m odel s a poi ntbet ween two figures,i thas an at tribute st ating the di stance of t he
anchor agef rom thepr ecedi ng f igure(note,r estoreven anot heranchor age) .

5.1.3 Acci dent als and changes ofval ue
A notem ay bepreceded by oneort wo sym bolsofacci dent als,t o bedr awn im m ediately l ef tand att hesam e
hei ghtoft henot e.M usi calacci dent alsthathavebeen i dent ified ar e:

• Diesi s(Sharp)
• Bemolle(Flat)
• Bequadro ( Natural )
• DoppioDiesi s(Doublesharp)
• DoppioBemolle(Doubleflat)
• Diesi s1Q
• Diesi s3Q
• Bemolle1Q
• Bemolle3Q
• Bequadro1Q
• Bequadro3Q
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A class i s def ined f oreach sym boland al lar e son ofcl ass Al terazi one.Si nce a not e can have one ort wo
acci dent als the cl ass Al terazi oneComposta thatm anage t he com posi tion ofup t o two acci dent als has been
introduced and t his cl ass i s pl aced I S_REFERRED_BY Nota. Concer ning the key si gnat ure, t he cl ass
ArmaturaChi ave hasbeen i ntroduced,wi th the ai m ofdr awing l istsofacci dent alson t he st af f.Because of
thischar act erist icoft hecl assi twoul d havebeen possi bleto der iveArmat uraChi avef rom Lista,but ,si ncei t
exi sts a l im ited num ber of possi ble acci dent als, i t has been pr eferred to codi fy them . I n this way
ArmaturaChi avei sst illan i ndependentcl ass.

Concerning the changes of val ue, t he cl ass t hat gener al ises t he sym bol s (Vari azi oni Valore) has been
introduced and hasbeen speci al ised i n thecl asses:

• PuntoValore:i tdr awsoneorm or eval uedot s.
• Corona:i tdr awsthef erm atasym boli n bot h thepossi blever si onswhi ch depend on i tsposi tion

aboveorbel ow thel ine.
Since t he sym bol sthatcor respond t o these t wo classescan be appl ied bot h to not esand r est s,Punt oValore
and Corona have assum ed a r elation I S_REFERRED_BY with the cl assFi gura.Si nce t he sam e f igure can
have bot h the dotand t he f erm ata,i twoul d be i m possible subst ituting the two IS_REFERRED_BY with a
si ngl eonedi rect ly f rom Variazi oni Valoret o Figura.
Am ong thechangesofval uei si ncl uded t hetie.Thi sone,becauseofi tsf unct ion ofconnect ion oft wo notes,
hast otal ly di fferentf eatureswith respectt o the dotand t he f erm ata.Fr om the gr aphi c poi ntofvi ew,t he t ie
can be consi dered a par ticul ar ki nd of sl ur,as wel las t he gener ic sl ur can be consi dered as one of t he
sym bolsthatar eext ended on sequencesoff igures.Thesear edef ined as“i ntervalsym bol s”.

5.1.4 Intervalsym bol s
The 8-va sym boland t he cr escendo and di m inuendo sym bol s bel ong,am ong ot hers,t o the cat egor y of
intervalsym bol s.The cl ass t hatgener al ises t he i ntervalsym bol s has been cal led I ntEsteso.Due t o the
char act erist ics of t his cat egor y of sym bol s, i t i s appear ed conveni ent t o put a doubl e relation
IS_REFERRED_BY between Figura and I ntEsteso;i n thisway i ti stheI ntEsteso cl asst hatknowson whi ch
figure i thast o st artand on whi ch one i thast o end.Thus,unl ike t he sym bol scl assi fied unt ilnow t hatar e
m anaged by t he f igure ort he not e which t hey ar e referred to,a cl ass der ived f rom IntEsteso i s capabl e to
place and dr aw the cor respondi ng gr aphi c obj ect i n a com plete independence f rom the f igures t hat i t
incl udes.The r elation IS_REFERRED_BY hasbeen puton Figura because som e i ntervalsym bol scan st art
and end on not es or r est s.Anyway,t he I ntEsteso cl ass has been speci al ised i n the new cl ass I nterval lo,
which gener al isest he sym bol sthatcan st artand end onl y on not es.Ther efore Interval lo,t hati nher its f rom
IntEsteso t wo pointersto f igures,w i llhavet o refuset hepoi ntersto cl assesnotder ived f rom Nota.Asson of
Interval lo the cl ass Legat ura,whi ch r epresent s the bowed sl urpl aced bet ween two notes ( notnecessar ily
consecut ive) ,hasbeen i ntroduced,and can r epresenta t ie,a sl urora phr ase m ark.Si nce t he tie begi nson a
note and endson t he successi ve and hasa com pl etely di fferentm eani ng with respectt o the ot hert wo kinds
ofsl urs,i thasbeen i ntroduced i n adi st inctcl ass( Legat Valore) ,whi ch der ivesf rom Legatura.

5.1.5 Irregul argroups
From the gr aphi c poi ntofvi ew an irregul argr oup appear s l ike a sequence off igures m arked by a gener ic
sl urt hati ncl udes,besi de the above m ent ioned sequence,a num bert hatshowst he change ofval ue thatt he
figures under go.Such sl urcan have t he usualbowed shape orcan be squar ed;i n som e cases can be al so
om itted.Si nce t he squar ed sl uri sthe m ostused i n the i rregul argr oups,i thasbeen chosen t o adoptal ways
this ki nd ofsl urt o representi rregul argr oups.A new cl ass has t herefore been i ntroduced ( Legat Quadra) ,
son ofI ntEsteso,si nce t he i rregul argr oups can st artand end wi th not es and r est s i twoul d nothave been
possi bleto der iveLegat Quadra f rom Legatura.
Ithasbeen deci ded t o consi dert he num bert hatm ar kst he i rregul argr oup asan i ndependentsym bol ,t o this
end i thas been necessar y to inser tcl asses f ort he m anagem entand per form ance ofsi m ple text s.The base
cl assi dent ified f ort hisai m isText ,whi ch of fersthetool sto m anagegener ic text sand i ti sspeci al ised i n the
cl ass TNumeri co.Thi s l atter i s used f or r epresent ing i nteger num ber s and m ust cont ain an at tribute of
num ericalki nd thatcor responds t o the f igure expr essed by t he types.Si nce t he num ber t hatm ar ks t he
irregul ar gr oup r epresent s the change of val ue under gone by t he not es f orm ing the gr oup, each i rregul ar
group m ustnecessar ily cont ain a num ericalt ext( itdoesnotneed t o representi tbuti tm ustcont ain i t)and
thusTNum erico hasbeen pl aced I S_PART_OF LegatQuadra.



DE4.1.1 W EDEL ToolKit

31

5.1.6 M easure
W ith respectt o thedi sposi tion oft he f igureson t hest af fi sto be not iced t hatnot esar e grouped i n m easures
and t hatt he st af fcont ainsa setofm easur es( iti spossi ble to interruptt he m easure and com pl ete i ti n a new
staf fbutsi nce i ti sver y unusuali n thispapersuch case i snotconsi dered).Then t he f eaturesoft hisobj ect
havebeen i dent ified:t he m easure isdel im ited by t wo verticalbar -linest hatcan assum e 8 di fferentf orm s,i t
m ustcont ain f iguresand i tr epresent sa pr eci se num beroft im e unit.I thasbeen deci ded t o im plem entt he
m easureswith the cl assBat tuta,whi ch act sascont ainerf ort he f iguresand can execut e the cont rolon t he
duration of t hese f igures. Cl ass Layer der ived f rom ListaFigure has been i ntroduced t o represent t he
sequence off igures ofa voi ce i n a m easure.Forsom e i nst rum ents (e.g.pi ano,or gan,har p)a m easur e is
com posed ofsequencesoff iguresoverdi fferentst af fs( two ort hree)whi le forot hers(e.g.vi ol in)t hef igures
sequencesar eoverasi ngl est af f.
To m odelm ul ti-staf fm easur esup t o ei ghtf iguresl ayer scan be used i n a Battuta obj ectand each f igure has
an at tributest ating to which st af fi tbel ongs,i n thisway beam ing acr ossst af fi squi teeasy t o ber eal ised.
In thisway pol yphoni cscor escan bewr itten with al lt hef iguresoft hel ayer sbel ongi ng to thesam est af f.

Concerning the bar -lines,a cl assBarra hasbeen i ntroduced whi ch hasbeen speci al ised i n di fferentcl asses,
onef oreach possi bleki nd ofbar -line:
1. BSi ngol a (si ngl ebar)
2. BDoppi a (doubl ebar)
3. BI nizi oRit( startrepeatsi gn)
4. BFi neRit( finalrepeatsi gn)
5. BFi nal e(finalbar)
6. BDashed ( dashed bar)
7. BI nvi si ble(no bar)

Each m easure is del im ited by t wo bar-lines. Thi s has been m odel led with the l ink Barra
IS_REFERRED_BY Battuta,consi dering thisbar -line ast he rightone,t hati sto say t hatt hatconcl udest he
m easure.Thi schoi cei m pliest hati n them iddl eoft wo m easuresi ti si m possible to pl acem orethan onebar -
line,t husi ti snotpossi ble to join thef inalr epeatbar -linewith thatofst artr epeat .I nst ead ofm odi fyi ng this
set ting,by gi vi ng the possi bi lity to inser tm or e than one bar -line f oreach m easur e,i thasbeen pr eferred to
introduce a new cl ass son ofBarra,BI nizi oFine (startand f inalrepeatsi gn).Owing to the f actt hatt his
latterm ust( alm ostal lt he t im es)actas a f usi on oft he two repeatbar -lines,bot h BInizi oRitand BFi neRit
have assum ed a I S_PART_OF relation with Barra.I ti s i m portantt o not ice t hatal though t he m ostnat ural
relation bet ween Barra and Bat tuta would be I S_PART_OF since al lt he m easureshave a r ightbar -line,a
IS-REFERRED_BY relation has been pr eferred, because t he pol ym orphi sm in C++ language can be
im plem ented onl y with poi nters.W i th the I S_PART_OF relation Barra woul d becom e and at tribute of
Battuta so i fw i th thisrelation i twoul d be al wayspossi ble to assi gn to Battuta a speci al isat ion ofBarra on
the ot herhand t he vi rtualm et hods oft he cl asses der ived f rom Barra coul dn’ tbe used by Bat tuta because
Barra’ sm ethodswoul d beexecut ed.
In addi tion to those j ustm ent ioned t he f undam entali nform ation thatcan be cont ained i n the m easure are
cl ef ,key and t im esignat ures.Ther ulefol lowed to pl acet heseel em entsi nto them easureis:

• Thest arting m easureofeach pi ececont ainsal lt heseel em ents.
• Thest arting m easureofeach l inehasacl efand akey si gnat ure.
• Them easureinsi dethel inedoesnotusual ly pr esentt hesesym bol s.

W hen a m easure present s cl ef ,key and t im e signat ures i ti s obvi ous t hatsuch sym bol s have an i nf luence
also on t he f ol lowing m easureseven i ft hey do notappear .Onl y when the userwantt o change one oft hese
sym bols i n a m easure insi de the l ine the sym bol i s pl aced at t he begi nni ng of t he m easure.The onl y
except ion i sthecl efwhi ch i srepresent ed with reduced di m ensionsi n them easureprecedi ng thechange.
Focusi ng on t he si ngl e cl asses, t he cl ass Chi ave, speci al ised i n the possi ble ki nds of cl efs, has been
introduced:

• CViol ino (trebl ecl ef)
• CBasso (basscl ef)
• CBari tono (bari tonecl ef)
• CTenore( tenorcl ef)
• CContral to (al to cl ef)
• CM ezzosoprano ( mezzosoprano cl ef)



DE4.1.1 W EDEL ToolKit

32

• CSoprano ( soprano cl ef)
• CBasso8 ( basscl ef8- vb)
• CBasso8Sopra ( basscl ef8- va)
• CBassoOld (old basscl ef)
• CViol ino8 ( trebl ecl ef8- vb)
• CViol ino8Sopra ( trebl ecl ef8- va)
• CTenore8 ( tenorcl ef8- vb)
• CVuota (emptycl ef)
• CTab (tabl aturecl ef)
• CPercusBox( cl eff orpercussi ons)
• CPercus2Li nes( cl eff orpercussi ons)

Since a change of cl ef can occur even i n the m iddl e of a m easur e cl ass Chi ave has been der ived f rom
Ancoraggi o (and so f rom Figura) ,i n thisway t hissym bolcan be i nser ted i n a Li staFigure obj ectand so i n
them iddl eofaLayer.
Since t hese cl assespr esentt hree di fferentki nd ofsym bol s(exceptf ort abl ature cl efand per cussi on cl efs) ,
drawn in di fferenthei ghtson t he st af f,i twoul d have been m or e conveni entf rom a graphi c poi ntofvi ew to
introduceonl y threecl assescor respondi ng to thecl efsofV i ol in,Faand Do.I thasbeen pr eferred the above
descr ibed cl assi ficat ion,i n som e way m ore “m usi cal ”,because each cl ass,besi de represent ing a gr aphi c
sym bol ,coul d al so expr esst hem eaning associ ated with thesym bol .

The ArmaturaChi ave cl ass has been al ready consi dered,i ti s subst antial ly represent ed as an enum er ation
type ofal lt he possi ble key si gnat ures.Si nce a change ofkey si gnat ure m ay occureven i n the m iddl e ofa
m easureal so Armat uraChi avei sson ofAncoraggi o.

Concerning theTempo cl ass,i thasbeen obser ved t hatusual ly thet im eisexpr essed asaf ract ion,so t hati ti s
appear ed nat ural t o associ ate to the cl ass t wo text s of num er icalki nd butsi nce al so “3+2” have t o be
represent ed i n the tem po fract ion so cl ass TNum erico has been speci al ised i n NumTempo and NumTempo
hasadoubl erelation I S_PART_OF with Tem po (num erator/denom inator).
In order t o col lect t he three cl asses t o Battuta al so a cl ass I ntest azi one has been i nser ted put ting
ArmaturaChi aveand Tempo I S_PART_OF Intest azi one.A l so Chi ave shoul d have assum ed a I S_PART_OF
relation with Intest azi one,butI S_REFERRED_BY has been adopted,f or t he sam e reason expl ained f or
Barra ( im possibi lity ofusi ng the vi rtualm et hods oft he der ived cl asses) .M or eoverI ntest azi one has been
puti n a I S_REFERRED_BY Battuta relation and a Bat tuta obj ectm ay have f rom one to three I ntest azi one
obj ectonef orever y st af f.Thankst o thesechoi ceseach m easur eisal waysassoci ated with acl ef ,asi gnat ure
and at im e;si nceal lt hesesym bol sdo notal waysappeart oget her,Bat tuta m usthave t he possi bi lity to draw
onl y a par tofi tsI ntest azi one.The r eason ofal lt hese choi cesi sto conf ert o Intest azi one notonl y a gr aphi c
butal so a m usi calm eani ng.I n factt he m easures withoutI ntest azi one r efer i m plici tly to the l astdr awn
Intest azi one.By t heabovedescr ibed l ay- outeach headi ng hasbot h atim eand akey si gnat ure(al though i ti s
not obl iged t o draw them ).A com pl ete m em orisat ion of t he headi ng dat a has been pr eferred: onl y i n
drawing phasewi llbedeci ded which dat ato represent .

5.1.7 The Score
A class( Spart ito)hasbeen associ ated to thewholescor e.Thi sonehast o cont ain f irstofal lt hesequenceof
m easurest hatcom pose t he scor e.To t hisend t he cl assLi staBattute hasbeen i ntroduced i n a I S_PART_OF
Spart ito relation.Li staBattuei scr eated son ofLi sta and Bat tuta IS_REFERRED_BY ListaBattute.Si ncet he
intervalsym bol sar e independentoft he m easures,i twasnecessar y to organi se t hem asan i ndependentl ist ,
m odelled through t he cl assLi staIntEstI S_A Lista,w i th IntEsteso I S_REFERRED_BY ListaIntEst;t he new
cl ass has been putI S_PART_OF Spartito.Si nce Spart ito m anages t he m easures and t he i ntervalsym bol s
also t hedesi gn oft hest af fshasbeen ent rust ed to thiscl ass.Thecl assPent agramma hasbeen t huspl aced i n
aIS_PART_OF relation with Spart ito.Thi scl asshassi m ply thetask t o draw thef ive l inesoft hest af fwhi le
them anagem entoft hest af fswillr em ain to Spart ito.

5.1.7.1.1 Ornam ents

A charact erist ic oft he m ostpar toft he or nam entsym bol sar e the sm allnot es;t hey appeari n the trace not e,
in the appoggi atura and i n the event ualpr epar ation and concl usi on oft he trill.I ti s nott he uni que case i n
which t he sm allnot esar e em ployed si nce t hese can al so be r epresent ed i n long ser iesespeci al ly i n the sol o
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perform ances.I nst ead ofcr eating di st inctcl asses f ort he trace not e,t he appoggi atura,t he pr epar ation and
concl usi on oft he trilland f ort he i sol ated sm allnot es,a dr ast ic deci si on hasbeen t aken by m aki ng uni form
the m anagem entoft he sm allnot es and t hatoft he not es.I n ordert o m ake this possi ble the cl asses Not a,
Accordo and GruppoNot ehaveassum ed t heat tributeSm allNot ethatshowsi ft henot e(orchor d orgr oup of
notes) has t o be dr awn with nor m al or r educed di m ensions. Thi s set ting al lows a sm all not e to be
independentf rom a note (e.g.t he appoggi atura precedesa not e)and t herefore al lowsthe writing ofa sm al l
note in any posi tion on t he st af f;t his i s par ticul arly usef ulf orwr iting the sol o per form ances thatcont ain
long phr ases ( even whol e m easures) consi st ing excl usi vel y of sm al l not es.A l so f or what concer ns t he
si m ple trace not e (thatconsi sts i n a sl ashed 8 th note) has been chosen an at tribute (Acci accat ura) of t he
NCrom aclass,si nceonl y the8th notescan becom et racenot es.
Theotheror nam entsym bol sar em eaningf ulonl y i ft hey r efert o anot e.To gener al iset heor nam entsym bol s
acl assAbbel limento hasbeen i ntroduced and speci al ised i n:

• M ordent e
• Gruppet to
• Tri llo
• Tremol o
• Glissat o

Since t he m ordentand t he sm allgr oup ar e presenti n two versi ons,“i nferior” and “super ior”,i thas been
consi dered oppor tune t o speci al ise M ordent e with M Inferi ore and M Superi ore and Gruppet to with
GInferi ore,GSuperi ore,GUp and GSl ash.These l astcl asseswi lldr aw the sym bol swhereasM ordent e and
Gruppet to becom eabst ractcl asses.Owi ng to the f actt hator nam entscan r eferonl y to not esand nott o rest s
and si nce a not e cannothave m or e than one or nam ent,Or nam enthas been pl aced i n IS-REFERRED_BY
relation with Nota.
The arpeggi o sym bol under goes di fferent cl assi ficat ion. The cor respondi ng cl ass ( Arpeggi o) has been
referred to Accordo i nst ead ofNot a.Such cl ass dr aws the sym boli n the two differentver si ons:ar peggi o
upward and downward.
To be not ed thatTremol o and Glissat o are sym bol s connect ing two consecut ive not es and al so al l t he
Gruppet to sym bol scan be associ ated to a si ngl e not e orcan be pl aced bet ween two consecut ive not es ( an
attributeisused t o sel ectt hepr operm eani ng).
M oreoverGruppet to and M ordent ecan haveassoci ated up t o two acci dent als(oneaboveand onebel ow the
sym bol )whi le Tri llo can have up t o one acci dent alabove t he “t r” sym bol ,f ort hisreason a doubl e relation
IS_REFERRED_BY ofAlterazi onewith Abbel limento hasbeen i ntroduced.
Final ly the trillcan be dr awn with the “t r” sym bolf ol lowed by a sequence ofl ittle waves up t o a cer tain
poi nt( thenextf igureoran anchorpoi nt),t o m odelt histypeofsym bolt hecl assTri lloOnda son ofI ntEsteso
hasbeen i ntroduced,and cl assTr illo hasbeen m adeI S_PART_OF TrilloOnda.

5.1.8 Agogi c i ndi cat ions and dynam i cs
Theagogi ci ndi cat ions,whi ch ar ewritten abovet hest af f,ar ethoset hatsett hegener alm ovem entofam usi c
piece.
They appearabove t he f irstm easur e and can i ndi cat e the title oft he cor respondi ng m ovem ent( e.g.Al legro
maestoso) .Fori ndi cat ionsoft hiski nd thecl assM ovi mento hasbeen i ntroduced;si ncef oreach m easur ei ti s
possi ble to have a di fferent m ovem ent i ndi cat ion i t has been necessar y to put M ovi m ento
IS_REFERRED_BY Battuta (the relation M ovim ento IS_REFERRED_BY Spartito would have been t oo
lim iting). Si nce t he writing that expr esses t he m ovem ent can al so be accom pani ed by a m etronom ic
indi cat ion,i thasbeen deci ded t o introducet wo new classes:

• TM ovimento in a relation I S_A Text,i tr epresent s the textt hatspeci fies t he m ovem ent( e.g.
Andantecon moto)

• M etronomo i tcont ainsasm al lnot e(event ual ly poi nted),an i ntegernum berand som et ypes( the
equalsi gn orpar enthesi s) .The cl assesNot a,TNumeri co and Textar e therefore been consi dered
IS_PART_OF M etronomo.W i th thisset ting i n the m etronom ic i ndi cat ion onl y one num berwi ll
bespeci fied i nst ead ofacoupl eofnum ber sdi vi ded by adash.

Since a m ovem ent i ndi cat ion depends on a t ext , i t has been consi dered TM ovimento IS_PART_OF
M ovimento; t he m etronom ic i ndi cat ion i s opt ional so t he relation M etronomo I S_REFERRED_BY
M ovimento hasbeen consi dered.
Consi dering now theagogi che i ndi cat ionst hatcan bepl aced anywher e in the pi ece ofm usi c (usual ly bel ow
thel ine),i thasbeen r eferred to Figura acl assder ived f rom Text,cal led TGeneri co,t hatal lowsrepresent ing
a textabove orbel ow each f igure (note,r estorspace) .Thi scl asscan be used f ort ext sofagogi c ki nd (e.g.
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ral lentando m olto)orofdynam i cki nd (e.g.cresc. ,abbr evi ation ofcr escendo) ,butal so f ort ext uali ndi cat ion
ofot herki nds.
Dynam ic i ndi cat ions i n bol d i tal ics t ype ( e.g.f f)ar e represent ed by t he cl ass TDi namico,abbr evi ation of
dynam ictext .Such cl asshasbeen consi dered i n IS_REFERRED_BY relation with Figura even i fadynam i c
sym bolhasef fect sonl y on t henot es.Thi schoi cehasbeen m adei n ordernott o char getoo m uch anot ewith
sym bols;by t hisset ting,i fa not e hasal ready sym bolabove orbel ow itt he dynam i c si gn can be m oved i n
oneoft hespacesorr est spr ecedi ng thenot e.
As al ready m entioned,t he cr escendo and di m inuendo sym bol s have been cl assi fied as “i ntervalsym bol s”,
because t hey ext end on m ore f igures and can go beyond t he bar s del im iting the m easures.Even i f t he
crescendo and di m inuendo sym bol shave ef fectonl y on t he not esi twoul d have been a m i stake t o consi der
the cl assForcel la son ofI nterval lo;w i th such a set ting a Forcel la coul d have st arted and ended onl y on a
note.Thi swoul d havem adei m possiblerepresent ationsast hatr epor ted i n thef ol lowing f igure:

It has been t herefore deci ded t o al low the cr escendo and di m inuendo si gns t o st art and end al so on a
anchor ageorar est ,f ort hisreason i thasbeen necessar y to consi derForcel la IS_A IntEsteso.
ClassForcel laEstesa hasbeen i ntroduced asson ofForcel la to representacr escendo/ dim inuendo wi th three
cont rolpoi nts,t he relation Fi gura I S_REFERRED_BY ForcellaEstesa has been i ntroduced t o m odelt he
m iddl epoi ntwher ethereisthechangeofsl ope.

5.1.9 Expressi on si gns
Two expressi on si gns t hatwe have al ready m entioned,t he sl urand t he phr ase m ark,ar e com prised i n the
Legat uracl ass.TheLi staIntEstwi llhavet o per m itt he“nest ing”oft hesl urs( forexam pl etwo slursi ncl uded
into aphr asem ark) .
The rem aining expr essi on si gns have been gener al ised t hrough t he i ntroduct ion of t he cl ass Espressi one;
from thisthef ol lowing cl asseshavebeen der ived:

• Sforzat o:dr awsasm allf ork aboveorbel ow thenot e.
• Tenut o:dr awsan hor izont aldash aboveorbel ow thenot e.
• Accent o:dr awsal ittlewedgeaboveorbel ow thenot e.
• Staccat o:dr awsadotaboveorbel ow thenot e.
• PuntoAllung:dr awsthepunt o al lungat o sym bolaboveorbel ow thenot e.
• M artDolce:dr awsthem artel lato dol cesym bolaboveorbel ow thenot e.
• M artel lato:dr awsthem artel lato sym bolaboveorbel ow thenot e.
• EspGeneri ca:dr awsauser -def ined expr essi on sym bolaboveorbel ow thenot e.

Espressi one cl ass has been der ived by a m or e gener ic cl ass,I ndi cazi one,i ntroduced t o gener al ise t hose
sym bols referred to Nota that do not m odi fy the hei ght or t he val ue but t hat synt hetizes execut ion
prescr iptions.M or eoversi nceup t o f iveexpr essi on si gnscan beassoci ated to anot ehasbeen i ntroduced t he
cl ass EspressCompost a that has t o m anage the com posi tion of t he sym bol s, i t has been consi dered
EspressCompost a IS_REFERRED_BY Nota in ordert o gi ve t o each not e the possi bi lity to have a di fferent
expr essi on sym bol .

5.1.10 Abbrevi at ions
Thel inest hatcutt henot est em ,i ndi cat ing par ticul arm et hodsofdi vi si on,havebeen m odel led with thecl ass
Suddivi si one. Si nce t hese dashes can appear t oget her wi th any ki nd of not e and chor d, t he relation
Suddivi si oneI S_REFERRED_BY Notahasbeen consi dered.
The dashesdr awn between two notest hati ndi cat e the al ternate repet ition can appeari n two form s,si m ilar
to cl assesal ready i ntroduced.

• Two halfnot esconnect ed through bar s( from 1 to 4)pr esentt he sam e shape ofa gr oup ofnot es,so
thiski nd ofabbr evi ation hasbeen r epresent ed by m eans oft he cl ass GruppoNot e.Thi s l atterm ust
presentt hef ol lowing f eatures:
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- Accept any sequence of not es and val ue rest s st rict ly m inor of a quar ter. I n this case
GruppoNot e hasan essent ial ly gr aphi c f unct ion by i m provi ng the readabi lity ofa sequence
withoutchangi ng theval ue.

- Accepta pai r of hal f not es t o indi cat e the al ternate repet ition of t he not es.I n this case
GruppoNot e represent san abbr evi ation and i m pliesa cuti nto hal vesoft he whole val ue of
thenot escont ained aswel l.

• W hen the bar s that connect t wo val ue not es ar e drawn on the st af f t hey appear l ike a t rem olo
ornam ent,so t hatal so i n this case i thas been j udged unnecessar y to add a new cl ass.The cl ass
trem olo willhavet o consi dert hedr awing ofanum berf rom 1 to 4 obl iquebar s.

The si gnsoft im e repet ition,r epet ition ofhal fm easur e,pr evi ousm easur e and t he repet ition oft he pr evi ous
m easure n-tim es have been m odel led i n the cl asses Ri pTempo, Ri pM ezzaBatt, Ri pBatt, Ri pBattN,
respect ivel y,whi ch havebeen gener al ised wi th thecl assRi petizi one.Theseabbr evi ation sym bol shavet o be
placed on t he st af fi n subst itution off igures,asa r esul tt he Ripetizi one cl asshasbeen consi dered son oft he
Figura cl ass.I n this way t he m easures can be m anaged as l ists of f igures and t hus t he cl assi ficat ion of
Battuta doesnotchange.
Therefrain hasbeen al ready i ntroduced by m eansoft hecl assesBI nzi oRit,BFi neRitand BI nizi oFine,whi ch
representt he bar sdel im iting the ext rem e pointsofa r efrain.The sym bol snecessar y to di st ingui sh t he f irst
tim e from the second can be ext ended on sequencesoff igurest hatcan l astsom e m easur es.To t hisend t he
cl ass t hatr epresentt hem (CambioRit)has been der ived f rom IntEsteso;t his cl ass wi lldr aw the hor izont al
lineand t henum ber( 1.or2. ).
The text uali ndi cat ionsofr epet ition (e.g.D.C.t o end)have been i ntroduced wi th the si m ple cl assTSal to,
son ofText ,whi ch hast o suppl y theuserwi th thetext ualt ypesand wi th thetwo convent ionalsi gnsofj um p.
Such cl ass has been consi dered i n a I S_REFERRED_BY relation with Battuta si nce t hese i ndi cat ions ar e
written overabari n ordert o indi cat etherepet ition ofent irem easures.

5.1.11 The m ain score
TheSpartito cl ass,pr evi ousl y i ntroduced,hast he requi rem entsto m odela si ngl e st af for chest ralpar t.Si nce
the m ain scor e consi sts essent ial ly i n the par al lelsuper posi tion ofsever alpar ts,t he m ain scor e has been
ident ified with a cl ass( Part itura)cont aining a l istofpar ts.The pr ocedur e issi m ilart o those descr ibed f or
the ot herki nds of l ists al ready m entioned:I ntroduct ion oft he cl ass Li staSpart itiI S_A List ,w i th Spart ito
IS_REFERRED_BY ListaSpart itiand Li staSpart itiI S_PART_OF Partitura.
In order t o al low groupi ng the st af fs of a scor e by m eans of a br ace or of a squar e bracket , t he cl ass
ParGraf fa,ParQuadra and a gener ic cl ass Parent esi( bracket )have been i ntroduced.The cl ass Parent esi
has t wo references t o the Spart ito obj ect s thatr epresentt he scor e where the br acketst arts and wher e the
bracketends.M or eovert he cl assLi staParent esihasbeen i ntroduced t o col lectal lt he br acket soft he m ain
scor eand so wehavet hatLi staParent esiI S_PART_OF Partitura.
The text ual i ndi cat ions t hatconcer n the m ethods of subdi vi si on of an i nst rum ental gr oup ( UNITI,a 2,
DIVISI,Sol o) can be i ntroduced by usi ng the cl ass TGeneri co. I t has been deci ded not t o conf er any
“m usi cal ” m eani ng to TGeneri co because i ntroduci ng m any text ualcl assesr eferred to Figura coul d lead t o
two drawbacks:
Each i nst anceofFi gura,whi ch i sal ready over loaded wi th sever alpoi nters,woul d acqui reothers.
Sincei ti snecessar y to al low theusert o inser tper sonal ised t ext s,t heuserhast o sel ectadi fferentcom m and
foreach ki nd oft exthe want s to write (dynam ic,agogi c,et c.),unl ess t he i nterface useri s abl e to cl assi fy
each i ntroduced t exti nst anci ng theappr opriatecl assf oreach cat egor y oft ext .
Sincei n theTGeneri co cl asssever ali ndi cat ionsm eet,i ti sconsi dered necessar y to introduceanew cl assf or
the text ualannot ationst hatt he di rect ori ntroducesi nto the scor e butt hatt he or chest rali snoti nterest ed i n
readi ng.Thi s cl ass has been cal led Annot azi one,r elated to Figura ( like TGeneri co) and son of Text ; i ts
princi palf eatureisthati thasnott o bewritten on t heor chest rall ect ern.

5.1.12 Dem arcat ion sym bol s
Each m easure can be m ar ked wi th a pr ogressi ve num ber by usi ng an at tribute of t he Battuta cl ass.To
representsuch num bert heNumBattuta cl ass,son ofTNumeri co,hasbeen i ntroduced;si ncenotal lm easur es
have t o represent t hei r own num ber , a I S_REFERRED_BY relation has been i ntroduced bet ween
NumBattuta and Bat tuta.
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Concerning capi tall ettersused f ort he dem arcat ion,onl y the case i n which t hissym bolappear supon a bar
has been consi dered (the scor e anal ysed does notpr esentl etters ofdem ar cat ion i nsi de the m easure).The
new cl assLet tera r eferred to Battutaand der ived f rom Texthasbeen al so i ntroduced;i tsf unct ion consi stsi n
set ting abi g fontand i n consent ing to usenextt o theal phabet icall ettersnum bersaswel l( num bersar eused
in som eedi tionsi nst ead ofl etters) .
Represent ing the page num beroft he scor e on an el ect roni c l ect ern hasbeen consi dered unnecessar y f ort he
fol lowing reasons:

• The di rect orialst af fi sscr ol led hor izont al ly one m easur e af tert he ot her,consequent ly the scor e on t he
M ASE/M ASAE screen does notappearwi th the sam e pagi ng ofa book.Thus t he page num beroft he
scor ehasno m eani ng and cannotbeaut om atical ly obt ained.

• Since t he scr ol l of t he pages of t he or chest ral l ect erns ( DLIOO, PDLOO) is com m anded by t he
direct oriall ect ern,when t he di rect or( ort he ar chi vi st )goest o a cer tain poi ntoft he scor e,al lt he ot her
lect ernsm ustr each aut om atical ly thecor respondi ng page.

• By usi ng the cl assesi ntroduced i n thispar agraph t he el ect roni c l ect ern can al ready use t wo m ethodsof
dem arcat ion.Pr oject ing at hi rd m ethod i sseem ed usel ess.

5.1.13 Rest s on severalm easures
Threecl assessonsofPausahavebeen i ntroduced:
• PDueBatt:i tr epresent stherestoft wo m easures( aver ticaldash on t hethi rd spaceoft hest af f).
• PQuattroBat t:i tr epresent s the restoff ourm easur es( a ver ticaldash on t he second and t hi rd space of

thest af f).
• PGeneri ca:i tr epresent sthegener icrestofsever alm easur es( oft hetwo versi on avai labl eoft hesym bol

and hor izont aldash hasbeen chosen) .
W hen arestoft hiski nd com pareson t hest af fanum beri spl aced i n them iddl eoft hespaceoccupi ed by t he
m easure thatr epresent s the quant ity ofem pt y m easures.Ther e’ san ot herki nd ofnum bert he assum est he
sam e posi tion: i t i s the pr ogressi ve num ber t hat appear s i n a sequence of equal m easur es. The onl y
di fferencebet ween thetwo num bersi sthedi m ension oft hechar act er:t henum bert hataccom pani est herest
is bi gger . I n order t o gener al ise t hese t wo sym bols a new cl ass ( NumGrande) has been der ived f rom
TNumerico.Such cl ass has been speci al ised i n NumPausa (itdr aws the num bers on t he em pty m easures)
and i n NumUguale (itdr awsnum berson equalm easur es) .Asi thasbeen al ready done i n othercases,t his
hierarchy hasbeen sett aki ng i nto accountt he gr aphi c f eaturesr athert han t he m usicalm eani ng.Si nce t he
m easure m ust m anage t hese num er ical sym bol s,NumGrande has been consi dered I S_REFERRED_BY
Battuta.I n thisway a m easur e can assum e onl y one t ype of“bi g” num ber ,so i tcannotcont em poraneousl y
presentt he num berr elated to the restand t hatr elated to the equalm easur es;t his i s nota l im itation but
cor respondst o whatpr act ical ly happened i n m usic.

5.1.14 Ti m e scanni ng
In ordert o consentt o the usert he annot ation oft im e scanni ng,whi ch i s em ployed by t he di rect or,i thas
been deci ded t o adoptt he sym bolconsi st ing ofsever alver ticaldashes,whi ch seem s t he m ore com m only
em ployed,i nst ead ofusi ng text uali ndi cat ionsas“i n 2”.I n ordert o m anage the represent ation oft he dashes
the Scansi one cl ass has been i ntroduced,r elated IS_REFERRED_BY with Battuta (si nce t he di rect orcan
changescanni ng onl y bet ween am easureand t hesuccessi ve) .

5.1.15 New agogic i ndi cat ions and cri ticalpassages
Fort he represent ation ofsym bol s i n the shape ofwave orar row the cl asses Onda and Frecci a have been
introduced.Consi dered the gr aphi c char act erist icsoft he two sym bolsthese cl asseshave been der ived f rom
IntEsteso.
The two sym bols used t o attractt he at tent ion (glasses and excl am ation m ark) ar e consi dered equi val ent.
Since t he gl assesseem ed m or e ef fect ive f ort he scope,i thasbeen deci ded t o representonl y thissym bolby
introduci ng the cl assOcchi al i.Thi shasbeen r eferred to Figura i n ordert o be dr awn in any posi tion on t he
staf f.
To hi ghl ight t he bar -lines t hatdel im it t he refrains no new cl asses have been i ntroduced.So BI nizi oRit,
BFineRitand BI nizi oFine willdr aw the cor respondi ng bar -lines wi th orwi thoutt he obl ique l ines f or t he
highl ightm ent.



DE4.1.1 W EDEL ToolKit

37

The sym bol s that i ndi cat e to turn page ( “t urn st raightaway” and i ndi cat ion of em pt y m easures) ar e
consi dered usel essi n an el ect roni c l ect ern,whosepr inci palscopei stheaut om aticscr ol ling oft hescor e.For
thisreason t hey havenotbeen cl assi fied.

5.1.16 Inst rum entali ndi cat ions
In ordert o representt hef inger ing asi m plecl ass( Diteggi ato)hasbeen i ntroduced,son ofI ndi cazi one.
Concerning the i ndi cat ion ofm ut e,t heSordi na cl ass,cr eated son ofI ndi cazi oneand ofTextand speci al ised
in the ConSord and Vi aSord cl asses,has been i ntroduced.An at tribute of Sor dina i ndi cat es t he type of
represent ation: f or bow i nst rum ents (a com b-like sym bol ), f or ot toni ( +/-) or as t ext ( “con sor d.”/ “vi a
sor d.”) .
Since t he f inger ing and t he m ute are independenteach ot herand wi th respectt o the ot hersym bol sreferred
to Nota,t herelation IS_REFERRED_BY hasbeen introduced bot h forDi teggi ato and Nota and f orSordi na
and Nota.
Form anagi ng thesi gnst hatbel ong t o thebow fam ily thecl assVi ol ino hasbeen i ntroduced.Si nceeach not e
thatappear son t he bow inst rum entsscor escan be accom pani ed,besi desby t he f inger ing,by t he i ndi cat ion
oft he st ring a new cl assCorda i n a I S_REFERRED_BY relation with V iol ino hasbeen cr eated.Thi sl atter
hast heai m to representRom an num ber s( from 1 to 4),and hasbeen der ived di rect ly f rom Text.Concer ning
the rem aining sym bol s related to bow inst rum ents, i t has been obser ved t hat t he m ajority refers to the
execut ion with the bow;asa consequence i fa not e m ustbe execut ed asa pi zzi cat o the onl y i ndi cat ion that
can appear ,besi dest hoseal ready i ntroduced,i sthetextpi zz. .Thi sf acthassuggest ed to speci al ise V i ol in in
two classes cor respondi ng to the two fundam entalm et hods of pr oduci ng the sound:Arco and Pi zzi cat o.
Thesecl asseshavet o representt hecor respondi ng text ualsym bol( arco and pi zz.r espect ivel y) ,butArco has
to m anage al so t he represent ation oft he si gnst hatcan be pl aced on a not e when thism ustbe pl ayed wi th a
bow.Thedi rect ion oft hebow can bespeci fied with thesym bol sbow up and bow down ( thepr esenceofone
of t hem excl ude t he ot her), t herefore the cl ass Di rezArco, i n a I S_REFERRED_BY Arco relation i s
speci al ised i n ArcoSu and ArcoGi u,hasbeen i ntroduced.A l so t he set ting oft he par toft he bow to be used
foresee t he em ploy oft wo sel fexcl udi ng sym bol s,so t he sam e set ting oft he DirezArco cl asshasbeen used:
the Part eArco cl ass wi th the sons Punt a and Tal lone,i n a IS_REFERRED_BY Arco r elation,has been
introduced.Tot al ly anal ogue i s the cl assi ficat ion of Posi zArco wi th the two son-cl asses ( Ponticel lo and
Tast iera) ; t he onl y di fference consi sts i n the der ivat ion of Posi zArco f rom Text, due t o the f act t hat
pont icel lo and t ast iera ar etext uali ndi cat ions.W hen on anot eispr esentan i ndi cat ion l ikebow up ort al lone
iti sobvi oust hatsuch not e is to be pl ayed wi th the bow,t husi n these casest he Arco cl asshast o gi ve t he
possi bi lity to representornott he textarco.Concer ning the sym bol+ ( thatm eans pi zzi cat o with the l ef t
hand) ,i thasbeen deci ded nott o add a new cl assbecause t he sam e si gn,al though wi th an ot herm eani ng,i s
avai labl efrom theDiteggi ato cl ass.
Asregar dst herem aining i nst rum entali ndi cat ions,t wo new classeshavebeen i dent ified:
• PrFi ato:i tr epresent soneoft hethreesym bol sadopt ed to indi cat eto breathe.
• Timpano:i tal lowsm anaging the i ndi cat ionsf ort im paniorhar p,consi st ing ofsquar ed text sevent ual ly

preceded by an ar row.
The f orm eri sa si m ple graphi c cl ass,butt he l atterhavi ng to m anage text s thatcan have a di fferentl engt h
assi gned by t heuser ,hasbeen consi dered son ofText .
To gener al ise t he cl asses r elated to the i nst rum entali ndi cat ions t he Strument o cl ass has been i ntroduced,
connect ed to Nota through a r elation IS_REFERRED_BY.By this choi ce each not e can assum e sym bol s
referred to auni quecat egor y ofi nst rum ents.ThePr Fiato cl asshasnotbeen i nser ted i n thishi erarchy f ort he
fol lowing reasons:
From them usicalpoi ntofvi ew the i ndi cat ion breat he i sreferred to anot ebutt hesym boli spl aced bet ween
the not e and t he successi ve.Such behavi ouri s di fferentf rom thatoft he ot hersym bol s referred to f igures
thathavebeen pr evi ousl y descr ibed becauset hesear epl aced by t he f igure (above,bel ow,on t he rightoron
thel ef t).
Since t he i ndi cat ion breat he i sused by t he m ajority ofi nst rum ents,cannotdepend on a par ticul arf am ily of
inst rum ents.
These consi derations have suggest ed to consi der a I S_REFERRED_BY relation bet ween PrFi ato and
Ancoraggi o;i n thisway t hecor respondi ng sym bolcan be easi ly pl aced bet ween two notesand i snotbound
by t he pr esence on t he not esofot heri nst rum entali ndi cat ions.On t he ot herhand t he Ti mpano and Viol ino
cl asses have been consi dered sons of St rument o:si nce t he two classes have l ittle in com m on the cl ass
Strument o is an abst ractcl ass.M or eover ,si nce m ostof t he cl asses r eferred to Figura or Not a have t he
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funct ion to “r epresentt hem selves”on t hescr een,i tm ustbem adecl eart hatSt rument o,gener al isi ng Viol ino,
hast o m anagesever alsym bol s.
To represent t he per cussi on sym bol s to be added above or bel ow the not e cl ass Percussi one son of
Strument o hasbeen i ntroduced,an at tributeisused t o st atewhich sym boli srepresent ed.
M oreoverf ori nst rum entl ikegui tari spossi bleto associ ateto af igureaf reatboar d,t hecl assDi taCordeson
ofSt rument o hasbeen i ntroduced t o representaf reatboar d.Cl assDi taFi lehasbeen i ntroduced t o m anagea
databaseoft hepossi blefreatboar ds.
Final ly to representi ndi cat ionsf ori nst rum entswith pedal shavebeen i ntroduced t hecl asses:
• PedalDown
• PedalUp
• PianoPedal
• ArpaPedal
• OrganToe

Allt hesecl assesar eson ofPedalt hathasbeen der ived f rom Strument o.

5.1.17 Lyri cs
The l yr icsbel ow a scor e hasbeen r epresent ed asa l istofsyl labl esand each syl labl e issynchr oni sed wi th a
cer tain f igure (note).I n par ticul ar a syl labl e can st arton a f igure and end on t he sam e f igure or end on
anot herf igure (in thisway t he syl labl e isext ended up t o the speci fied f igure).So Li staSillabe son ofLi sta
hasbeen i ntroduced t o col lectt he l yr ic textand cl assSi llaba son ofTexthasbeen def ined t o representt he
textoft hesyl labl e.
Sinceascor ecan haveup t o fourl yr ic l inesLi staSillabeI S_PART_OF Spartito fourt im es.

5.1.18 G uitarsym bol s
The gui tarpr esent s not ations on t he scor e thatar e now ofcom m on use;am ong ot hers the m osti m portant
are:
1. t heexpl anat ion oft hef ingerconf iguration f orpl ayi ng achor d (fret board) ;
2. t he i ndi cat ion of t he posi tions on t he gui tar’s keyboar d cor respondi ng to the execut ion of a cl assi cal

m usicalt ext( tabl ature) .
Thepur posei s,t herefore,t o per m itt o theuser :
1. t hechoi ceand t hei nser tion off retboar dson t hescor e;
2. t he possi bi lity to inser tnot es with a not ehead di fferentf rom the nor m alone,t hatevent ual ly i ncl udes

alphanum ericali ndi cat ionsi nsi dei tsel f.

Theprobl em iscl early di vi ded i nto two independentpar ts:
1. t hecr eation ofacl asst hatcont ainst hei nform ation and t hem ethodsf ort hef retboar ds.
2. t he br oadeni ng oft he cl ass Not a in order t o incl ude and m anage t he i nform ation on t he di fferent

typesofnot ehead.
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5.1.19 Fret board
The st andar d posi tionsoft he chor dspl ayed on t he gui tarhave been al ready def ined i n the today’ sm usical
cul tureand ouranal ysi sst artsexact ly f rom an archi vecont aining thisdat a.
Herebel ow an exam pleoff retboar d thati ncl udesal lt hem osti m portantsym bol si sshown.

Thef retboar d hast o cont ain thef ol lowing i nform ation:
• thenam e;
• thenum berofst ringsoft hei nst rum ent;
• thekeyst o bepr esson each st ring;
• thef inger sto beused;
• thest arting key;
• theevent ualbar ré.

Them ain m ethodsoft hecl asshavet o descr ibethef retboar d accor ding to thedi fferentcasesofout put:
• vi sual isat ion i n them usicalw i ndow (ori n thepr evi ew);
• savi ng;
• printing.

The archi ve ofposi tions( oft extt ype) ,f rom which we st arted ourr esear ch,needsa cl asst hatpr ovi dest he
m ethodst o acqui re the i nform ation.I n ordert o be used wi th the pl anned i nterface t hiscl asshast o cont ain
thef ol lowing m ethods( besi dest hosef ort heresear ch and f ort hereadi ng):

• Counting and l istofal lt hef retboar dsavai labl eforacer tain nom encl ature;
• Counting and l istofal lt henom encl aturesf oracer tain toni c;

Barré

Starting
key

NName

K eyst o bepr ess

Finger s to be
usedNum berofst rings

Fretboar d archi ve

Chords. dat
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Object sDitaFi le
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• Counting and l ist of al l t he toni cs avai labl e for a cer tain inst rum ent ( dist ingui shabl e from the
num berofst rings) .

Thereadi ng m ethod hast hust o al locat eand r eturn an i nst anceoft hecl asscont aining thei nform ation on t he
fretboar d thathasbeen r ead.

The l astcl ass t o be def ined i n order t o sol ve t his pr obl em is a di alog-box of i nterface wi th the user t hat
perm itssel ect ing thenum berofst rings,t hetoni cand t henom encl ature.Accor ding to thedi fferentchoi cesi t
m ustpr ovi de a l istofavai labl e posi tionsand vi sual ise,i nsi de a f ram e m ade fort hispur pose,a pr evi ew in
ordert o provi detheuserwi th avi sualconf irm ation oft hechosen f retboar d.

Thef ileoff retboar d appear scoded i n aratherr eadabl eway and al lowsm odificat ionst o hi scont entt hatar e
sur ely under standabl e.Anyway an appl icat ive i s necessar y to the user i n order t o inser t,i n a vi sualway,
personal ised posi tions i n the ar chi ve used by M oods, whi ch m ust r em ain separ ated f rom the pr ogram
(becauseoft herareuse) .
W e real ised,t herefore,expl oi ting the sam e cl asses,an execut abl e abl e to per form this f unct ion.I ts user
m anuali sdescr ibed i n thef ol lowing.
5.1.20 Noteheads
The not ehead pr obl em doesn’ tconcer n onl y the gui tar;new sym bol s ar e incr easi ngl y used i n the m usical
notation (percussi on i nst rum ents,speci alt echni ques… ).
W ecan seehow each not ehead can havedi fferentshapesand si zesand each one f ol lowspar ticul arl awsfor
thest em attachm ent.
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The f irstm odi ficat ion to be done t o the cl assNot a is the i ncl usi on oft he at tributesnecessar y to recor d the
fol lowing i nform ation:

• typeofhead;
• ifi nsi detheal phanum ericalheadsoneort wo charact ershavet o bewritten.Thechar act ersm aintain

also t he ASCIIchar act ert hathas t o be pr inted with the m usicalf onti n the case ofot hert ypes of
noteheads;

• inform ation concer ning thedi stanceoft hest em with respectt o thecent reoft henot ehead.

Them ostdi fficul tt hing i n thispar toft hework i stherevi si on oft hecodef ort hedr awing oft henot eon t he
scor ethat,pr evi ousl y,wast hetask oft hesubcl assesofNot aasNBreve,NSem i Breve,NM i nim a…
In factt henot em ustf ind outt he sym bolt o be used f ori tsdr awing on t he basi soft he ki nd ofnot ehead and
the assi gned dur ation;t his“i ntel ligent ” choi ce i ssuppor ted by t he M illa language t hati ndi cat es t he ASCII
code oft he sym boli n the m usicalf ont( e.g:165 f ort he sym boloft he not ehead wi th a hal fm oon shape) .
M oreover ,M i llaowes,f oreach t ypeofnot ehead,al lt henecessar y i nform ation to det erm inetheposi tion of
thest em with respectt o thecent reoft henot e.
Becauset hesi ze oft he not ehead and t he or igin oft he st em are no m ore const ant,each m et hod t hatdepends
on those m easur esendur esvar iationsbef ore bei ng gener al ised;t he m easurem entoft he regi on ofspace t hat
cont ainst henot eand t hebeam ing appl ied to beam saretwo am ong thepr ocedur est hatwehavecor rect ed.

Them odificat ionsconcer ning thei nser tion ofanot e,t heacqui rem entoft hechar act er,t heposi tioni ng oft he
stem and thecal cul ation ofi tsl engt h areext ended t o thecl assAccor do.
The m ethods f or pr inting ar e si m ilar t o those f or dr awing and t hus l ead t o the sam e m odificat ions.The
savi ng oper ation i senl arged i n ordert o recor d theadded i nform ation;t heat tent ion i spoi nted i n par ticul art o
theAccor do cl assbecausei sf undam entalnott o dupl icat einform ation.

D ifferentcharact erdi m ensions

Vari ous st em
attachm ents



DE4.1.1 W EDEL ToolKit

42

Previ ousl y i n the const ruct ion of t he obj ect not e the “boundi ng box” of t he not e was cal cul ated with
const antsm easured on t hecl assi calnot ehead;now t hesi zevar iesand not hing i sknown unt ilt hecodei sf ind
by M illa through t hecal li n Adj ust (… ).Af tert heacqui rem entoft hecodewecan obt ain al lt hem easuresof
the char act erconsul ting the tabl e (M USICA__.tlb).By t hese condi tionsi ti spossi ble to sett he f ram e oft he
notehead ( that can be usef ul f or ot her pr ocedur es of t he sam e m ethod Adj ust (… )).
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5.2 W EDEL O bjectO ri ent ed M odelofM usi c -som e desi gn i ssues

In thissect ion the pr inci palpr obl em srelated to the desi gn oft he cl assesdef ined i n the pr evi oussect ion ar e
faced; i n par ticul ar t he m ost si gni ficant at tributes and m ethods of t he cl asses and t he type of r elation
im plem ented by I S_PART_OF and IS_REFERRED_BY willbedi scussed ( e.g.1/ 1,1/ N).Notal lt hecl asses
willbe consi dered:t hose t hati m plem entonl y the dr aw ofa sym bol ,and t huscont ain onl y the m ethodsf or
drawing and savi ng, wi ll not be m ent ioned. I n the sam e way, i f a r elation I S_PART_OF or
IS_REFERRED_BY isnotdi scussed,i ti m pliest hati tcor respondst o a relation 1/ 1.Unl essi ti sdi fferently
speci fied the real isat ion ofeach cl assi ntroduced hast o be i ntended t he sam e bot h on t he m ain scor e edi tor
and on t hescor eedi tor.
Thesym bol soft heobj ectdi agram pr esent ed i n thischapt eri sdescr ibed i n thef ol lowing f igure:

5.2.1 Figures and deri ved cl asses

The Fi gura cl assgener al ises t he concept s ofnot e and r est .Li ke al m ostal lt he cl asses i ntroduced,Fi gura,
and t he cl asses der ived f rom it,m ustbe abl e to represent i tsel f on t he scr een.For each not e the m ost
si gni ficanti nform ation i s the hei ghtand t he dur ation (orval ue).Concer ning the dur ation,i ti s det erm ined
foreach cl assson ofNot a,si nce each oft hem representa pr eci se val ue;on t he ot herhand,t o leteach not e
“r ecogni se” i tsown hei ghtt hecl assNot a hasbeen endowed wi th an apposi teattribute(Altezza,ofan i nteger
type) .Such num ber i s set0 f or t he not es pl aced on t he i nferior l ine of t he st af f ( in the trem ble cl ef t i t
cor respondst o a M i),and gr owsofa uni tf oreach super iorposi tion (e.g.i n the trem ble cl ef tt he Solon t he
second l inehashei ght2) ;i tcan beal so negat ive.Fr om them usicalpoi ntofvi ew,ar esti si dent ified onl y by
a dur ation and doesnothave a hei ght,butsi nce i n the pol yphoni c m usic i ti snecessar y to pl ace t he reston
di fferenthei ghts,i thasbeen deci ded t o endow Pausa t oo with the at tribute Altezza.As a r esul tt he whole
cl assFi gura hasbeen endowed wi th theat tributeAltezza,and t hecl assesder ived f rom iti nher iti t.
Otherat tributesofFi guraare thepoi ntersto thecl assest hatar erelated IS_REFERRED_BY with thiscl ass;
each one of t hese l inks cor responds t o a relation 1/ 1 and expl oi ts the pol ym orphi sm of t he connect ed
cl asses;atat tributes l evel t his m eans a poi nter f or each c onnect ed cl ass.Consi dering al l t he cl asses i n
relation IS_REFERRED_BY with Nota and Fi gura,i ti spossi ble to form ulate the di agram present ed i n f ig.
1,t hatr epresent san i nst anceofNCr om a.Theexam pl ecoul d havebeen f orm ulated i n thesam em annerwi th
any ot hercl assson ofNot a,butAccordo ( chord) .

In theanal ysi sphase,t oget herwi th not esand r est s,t heLi stcl asshasbeen i ntroduced.Thi sm ustof ferbasi c
funct ional ities,as:

• Inser tion ofan el em ent
• Deletion ofan el em ent
• Search ofan el em ent
• Scanni ng ofan el em ent
• Deletion oft hel istand,event ualdeal locat ion oft hepoi nted el em ents.

A An A object

A

B

A B objecti si nsi dean A obj ect
(IS_PART_OF)

B

A B objecti sreferred by an A obj ect
(IS_REFERRED_BY)

Array ofobj ect sorpoi ntersto obj ect s

List

A

A

A

Listwi th nodest hatpoi ntt o obj ect s

NULL
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One of t he cl asses der ived f rom Listi s Li staFigure;t he relation I S_REFERRED-BY ofFi gura wi th this
cl ass i s to be consi dered a r elation 1/ N.The cl asses Accordo and GruppoNot e are l ists off igures.Besi des
thetypi calchar act erist icsoft hel iststhey haveal so t o presentt hef ol lowing m ethods:

• Controlon t hetypeoff igurethati sto bei nser ted:e. g.Accordo accept sonl y not esand al loft he
sam ekind.

• Posi tioni ng off iguresi n thel ist .
• Posi tioni ng ofsym bol sar ound t hef igure.
• Drawing thef igureand oft hesym bol sreferred to i t.

Fort hese cl assest he at tribute Altezza,i nher ited f rom Figura,i snoti m portant.Besi desbei ng a l ist ,Accordo
isdi fferentf rom Nota al so f ort hef ol lowing f eatures:

• Each not e thatcom poses a chor d m ustbe abl e to representi ts own augm entation dot ,i ts own
acci dent als and f inger ing. Ther efore Accordo, even i f i nher its f rom Nota the poi nters to
PuntoValore,Al terazi oneComposta and Di teggi ato,doesnotuset hem ,butr efersto thepoi nters
incl uded i n each not ethati tcont ains.Asr egar dsot hersym bol si tr efersto the i nher ited poi nters
so t hati tw i llbepossi bleto pl aceon achor d onl y onedynam i ctext ,onl y onef erm ataand so on.

• W ith respectt o Nota,Accordo hast o foresee anot herat tribute which consi stsi n a poi ntert o an
event ual ar peggi o sym bol . Thi s si gn m ust be pl aced on t he l ef t of t he chor d (if t here are
acci dent als,on t hel ef toft hese) .

A llt hesespeci ficf eaturesar erepresent ed i n f igure2.

Differently f rom Accordo,a i nst ance ofGruppoNot e can cont ain not esofa di fferentki nd;m or eoveri tcan
cont ain al so obj ect s Ancoraggi o and Pausa.To t his end GruppoNot e has t o foresee t he desi gn ofbr oken
bars.GruppoNot einher itsf rom Figura t hepoi ntersto thevar ioussym bol sbutdoesnotuset hem .I n f igure3
the schem e ofa possi ble inst ance oft hiscl assi srepresent ed;i n ordernott o over load t he pi cture,no obj ect
connect ed to thef iguresoft hegr oup hasbeen dr awn.

Fig.1 -Exam pl eofnot e
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Fig.2 -Exam pl eofchord

Fig.3 -Exam pl eofbeam
5.2.2 M easure
Both from a m usicaland a gr aphi c poi ntof vi ew the m easure can be consi dered a cont ainer of m usi cal
figures( notes,chor ds,r est sand gr oupsofnot es) ,t hatm usti ncl ude notonl y a uni que m elodi c l ine butm ust
also consenta pol yphoni c writing.M or eover f or som e i nst rum ents (e.g pi ano,or gan,ar pa) a m easur e is
com posed oft wo ort hreest af fsand am el odi cl inecan st arti n ast af fand end i n anot her.
Fort hisreason asal ready m entioned i n the anal ysi sa Staffat tribute hasbeen added t o f igura,st af f0 i sthe
firstst af f( from top)and i sthedef aul t,st af f1 i sthesecond and st af f2 i sthethi rd.So an at tributeofbat tuta
isthenum berofst af fs.An ar ray oft hreepoi ntersto Intest azi one i sused t o st ore the headi ng i nform ation of
the m easure,poi ntersi n thiscase ar e used t o m inim ise t he st orage needed f ora Bat tuta obj ect ,si nce m any
m easureshaveonl y onest af f.
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The headi ng cont ains al ways a Chi ave sym bolt hati ndi cat es t he cl efval id fort he whole m easure st af f.I n
ordert o m ake easi ert he m anagem entoft he headi ng the cl efi s represent ed al waysatt he begi nni ng oft he
m easure.Possessi ng the i nform ation related to the cl ef ,t he cl assBat tuta isabl e to obt ain from the at tribute
Altezza of each not e the pi tch of t he not e. The cl ass Tempo, a m andat ory par t of I ntest azi one and
consequent ly of Bat tuta,has a doubl e relation IS_PART_OF with NumTempo.This cl ass m ust f oresee
alm ostt wo argum ents:
• Pointert o ast ring ofchar act ers,t hatr epresent sthetext .
• Integernum berr epresent ed by at ext .
• Integersequencesepar ated by ‘ +’( e.g.“3+2”)
Itm usti n addi tion pr esentt hem ethodsf ort heconver si onsst ring -> num berand num ber- >st ring.
Com ing back t o Tempo,t his cl ass has t o draw notonl y the two num ericalt ext s butal so t he two graphi c
sym bolsC and C dashed.
An array ofei ghtpoi ntersto Layerobj ecti sused t o st ore the l ayer soft he m easure,f ora pol yphoni c scor e
(onest af f)al lt hef iguresoft he l ayer swillbel ong t o thesam est af f,f orm ul ti-staf fm easur essom el ayerwi ll
have f igureson a st af fand ot herson ot herst af fsand som e coul d have f igureson a st af fand ot herson ot her
staf f.
Another obj ect t hat char act erises t he Battuta cl ass i s Barra. I n the anal ysi s phase i t has been al ready
expl ained t hereason ( expl oi tation oft hepol ym orphi sm )t hathasl ed to consi derBarra I S_REFERRED_BY
Battuta even i ft he barm ustal waysbe pr esent .Consequent ly i n thiscase t he relation I S_REFERRED_BY
does not i ndi cat es – as usual – an opt ion but an obl igat ion. A par ticul ar case i s represent ed by t he
BInizi oFine cl asswhi ch consi stsoft he bart hatconcl udesa r efrain and t hatt hatbegi nsi t.The cr iticalcase
ver ifieswhen t hebari satt heend ofam usi call inesi ncei tm ustspl iti n two parts:onecl osest hem easureof
the st af fwhi le the ot herm ustbe pl aced i nsi de the f irstm easur e oft he successi ve st af f.Fort hisreason t he
cl assM easur ehast o incl udeam ethod f ort hepl acem entofan addi tionalbaron t herightofi tsown headi ng.
Each ki nd ofbarm ustbe pr edi sposed t o be ext ended i n ordert o reach t he bot tom oft he scor e (an i m plied
referencet o them ain scor e lect ern ism ade).I ti si n any caseevi dentt hatt heset ting oft he l engt h ofabari s
atask oft heobj ectBat tuta.
Som e objectdi agram s fort he Battuta cl ass i s repor ted i n the f ol lowing f igures.I n this schem e notal lt he
cl assesi n a relation I S_REFERRED_BY with Battuta have notbeen i nser ted;Bar ra isrepresent ed because
iti sal wayspr esenti n them easure.
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N ULL

BFinal e

N Sem im inima

N Sem im inima

O nevoice– onest af fm easure



DE4.1.1 W EDEL ToolKit

47

5.2.3 IntEsteso and deri ved cl asses

The relation Fi gura I S_REFERRED_BY IntEsteso cor responds t o a 1/ 2 relation and does noti m plies an
option butan obl igat ion.I tcan be t ransl ated i n two attributesofI ntEsteso t hatr epresentt he poi ntert o the
figure on which t he i ntervalsym bolst arts and t he poi nter t o the f igure on which i tends.The cl ass t hat
m anages the i ntervalsym bol s,i n order t o pl ace each sym boli n a rightway,wi llhave t o use t hese t wo
poi ntersand ski m the st af ft o avoi d the super posi tion oft his sym bolon t hose al ready exi st ing.As al ready
sai d,t he I nterval lo cl ass di ffers f rom IntEsteso onl y because i tcannotbegi n or end on r est s or anchor -
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poi nts.Fort his reason,an I nterval lo m ethod has t o cont rolt he ki nd ofpoi nters thatar e gi ven t o the cl ass
and r efuset hoset hatar enotcom pat iblewith thecl ass.Concer ning theexam pl edi agram theoneconcer ning
thecl assSpart ito isto becom par ed;f rom thisdi agram iscl eart hatt herelationsFi gura I S_REFERRED_BY
ListaFigureand Fi gura I S_REFERRED_BY IntEsteso or igin adat a shari ng.

From the gr aphi c poi ntofvi ew,t he i ntervalsym bol s have t o be r epresent ed above orbel ow the st af f,t he
onl y except ion i s Legat Valore t hat can be pl aced i nsi de the l ine; m or eover som e sym bol s have t o be
represent ed i n two differentver si ons:

Legat ura:W hen i ti sdr awn above t he l ine i tappear sl ike a bow;when i ti sdr awn below itappear s
likeabow capsi zed.Thesubcl assLegat V alore issi m ilar;when i ti si nsi dethest af fi tcan
bedi rect ed upward ordownwar d.

Legat Q uadra:i ti sanal oguet o Legat ura.
M odifO ttava: I f i t i s pl aced above t he l ine i t r efers to the “oct ave/ 15th above”, ot herwise

“oct ave/ 15th bel ow”.The desi gn i ssl ight ly di fferenti n the two cases:i n the f orm erthe
dashed l inei sabovewi th respectt o the8vasym bol ,wher easi n thel attercasei ti sbel ow.

The rem aining sym bol sdo notchange accor ding to thei rposi tion on t he st af f.To be hi ghl ighted i s thatt he
Forcel la m ust be abl e to be r epresent ed i n the two versi ons of crescendo and di minuendo and t hat
CambioRitm usti ntegratethedesi gn with thenum berofr efrain.

TheLegat Quadracl assm ustbesepar ately consi dered.I ti spar ticul arly i m portantbecause i tper m itr eal isi ng
the tupl etsand bi g groupsi n gener al .Each i ntervalsym bolm ustf oresee t o be desi gned i n m any parts;t his
speci ficat ion i s necessar y when a sym bol( e.g.a sl ur)begi ns on a st af fand ends on t he successi ve ( on a
scor e):pr act ical ly two slurs ar e desi gned.Thi s consi dered,i t i s obvi ous t hat f or t he cl ass I nEsteso one
posi tion and one di m ension ar e nor enough ( like al l t he cl asses der ived f rom DrawObject ); i thas been
therefore deci ded t o endow I ntEsteso ofm et hods sui tabl e form anagi ng i nsi de the cl ass a l istofposi tions
and di m ensions.Thenecessi ty ofbr eaki ng thei ntervalsym bol si spr esentt ypi cal ly on t hescor eedi torwhi ch
hast hepossi bi lity ofr epresent ing m any l ineson t hesam epage;i n m ain scor eedi tori ti si nst ead r epresent ed
onl y onel inef oreach page.

5.2.4 Score
The Spart ito cl assr epresent sa m usicalpar tw i th a uni que l ine.I tcont ains,t herefore,t he Li staBattute cl ass
(link I S_PART_OF, relation 1/ 1) der ived f rom Lista. I n anal ogy wi th Li staFigure, t he l ink Bat tuta
IS_REFERRED_BY ListaBattute represent sa 1/ N relation;t he l ink I ntEsteso wi th Li staIntEsthast he sam e
m eaning. Thi s l ast cl ass t oo has a connect ion IS_PART_OF (relation 1/ 1) wi th Spart ito. The f igure
highl ights, by m eans of dot ted l ines, t he connect ions t hat exi st bet ween the f igures cont ained i n the
m easures of Li staBattute and t he sym bol s bel ongi ng to Li staIntEst. As al ready sai d, t he doubl e l ink
IS_REFERRED_BY starting f rom Figura i s used f or t he dat a shar ing am ong the obj ect s; t his ki nd of
si tuat ionsar e del icat e especi al ly concer ning del etions.The Spart ito cl asshast hust he task of“super intend”
the del etionst hatoccuri nsi de the m easures,t aki ng al lt he necessar y m easureson Li staIntEst:f orexam pl e
when a not e is del eted al so t he event ualsl urt hatm i ghtbegi n on i tm ustbe del eted.I n the f igure,f ort he
sake ofsi m plici ty,onl y one oft he two lists thatcom pose each m easur e hasbeen r epresent ed.The or deri n
which t he i ntervalsym bol s appeari n Li staIntEsti s m eaningl ess.I ti s appr opriate to rem ark thatsepar ated
lists f orsl urs,f orcel le and ot hercat egor ies ofsym bol s ar e notf oreseen:t he l istof i nterval s i s uni que f or
each scor e.

Spartito m ust,f irstofal l,pr esentt he m ethods f ort he di sposi tion oft he m usicalsym bol s thati tcont ains,
lim iting thechoi cet o thoser eal ly represent ed on t hescr een.Thi sact ivi ty m ustbeper form ed in threephases
consecut ive:

1. Assi gnm entoft he posi tion and oft he l engt h to each m easur e bel ongi ng to Li staBat.Af tert his
oper ation onl y thesym bol si nsi dethem easuresar epl aced.

2. A l locat ion oft hesym bol sbel ongi ng to Li staIntEst.Thesym bol soft hiscat egor y m ustbepl aced
outsi de the st af f,above orbel ow the sym bol s al ready pl aced i n the pr evi ous phase.The onl y
except ion i srepresent ed by t hetiewhich can be i nser ted i nsi dethest af fbecause i spl aced att he
sam eheightoft henot esi tconnect s.
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3. A l locat ion oft heext ernalsym bol swith respectt o them easure(e.g.t hei ndi cat ion ofm ovem ent )
aboveorbel ow allt heot hersi gn pr evi ousl y pl aced.

The behavi ourofSpart ito in these act ivi ties var ies accor ding to whatt he l ect ern vi sual ises ei thera m ai n
scor e or a si ngl e par t.I n the f irstcase,cor respondi ng usual ly to the l ect ern M ASE/M ASAE,the cl ass
Spartito m ustactaccor ding to theset tingsder ivi ng f rom thePart itura cl ass;f orexam pl e i ti sPart itura who
m ust i ndi cat e to Spart ito the posi tion and t he l engt h of each m easur e in order t o m aintain the ver tical
al ignm entoft hem easuresand oft henot escont ained i nsi dethem .I n thecasei n which onl y onepar tappear s
on thescr een ( DLIOO/PDLOO),i ti sSpart ito thathast o di vi dethem easuresam ong thest af fspr esenti n the
pager epresent ed;i tcan beconveni entt o real ise t hisf unct ion asam ethod oft heLi staBattutecl assand l eti t
be recal led by Spart ito.Concer ning the pl acem entoft he sl ursand t he ot hersi gnswi th anal ogue behavi our,
Spart ito m ustpr esentam et hod t hatanal ysest he l istofm easur esand t he l ayer soff igurescont ained i n each
m easure;f oreach f igurethem ethod m ustcont roli fsom esi gn ofLi staInti sext ended on i tand consequent ly
place i t.I fon t he page m ore than one l ine i s pr esent( tha case ofDLI OO/PDLOO),t he above m ent ioned
m ethod hast hetask t o event ual ly separ atein m any partsthei ntervalsym bol s.

The cl assPent agramma isrelated IS_PART_OF with Spart ito.I n the case oft he m ain scor e edi torSpar tito
needsup t o threest af ff oreach page,whi lein thecaseofscor eedi tor,i tm ustdi sposeofm or ethan onest af f.
Fort hisreason an ar ray ofobj ect sPent agram m a hasbeen inser ted am ong the at tributesofSpar tito (relation
1/N).I n the case ofM ASE/ M ASAE the obj ectSpart ito m ustbe i m plem ented by Par titura which pl acest he
uni quest af fi n i tssam eposi tion whilein theot hercasei ti si m plem ented di rect ly by t heobj ectLi ooW indow,
which set sal so t henum berofst af fs.

Fig.1 – Exam pl eofscore
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5.2.5 M ain Score

The Part itura cl ass i s i nst anced excl usi vel y on t he l ect ern M ASE/M ASAE since t he DLIOO/PDLOO is
lim ited to the si ngl e par t.An i nst ance ofPart itura al waysi ncl udesan obj ectLi staSpart iti,t hat,i n anal ogy
with the ot hercl assesder ived f rom Lista can cont ain an ar bi trary num berofobj ect sSpart ito (relation 1/ N).
An exam pleofi nst anceofPar tituraisrepresent ed i n f igure1.
Them ostcom pl ex f unct ion to beper form ed by Part itura and Li staSpart itii sthecor rectsuper posi tion oft he
m easuresoft hel ineand oft hef iguresi nsi deeach m easur e.Si ncef oreach m easur eaf ixed num beroff igure
ism aintained i n thetwo layer s,i thasbeen deci ded t o m aintain thesam econceptal so f orPart itura.
Part itura hasal so t he task oft he m anagem entofbr acest roughtcl assLi staParent esiwhose m ai n task i s to
posi tion thebr acesi n par ticul ari thast o est abl ish t hel eveloft hebr acet o avoi d over writing.

Fig.1 -Exam pl eofm ai n score
5.2.6 DifferentI ndi cat ions

5.2.6.1 O rnam ents

The cl asses der ived f rom Abbellimento bel ong t o the cat egor y of t hose t hat have as uni que ai m the
represent ation oft he cor respondi ng sym bol ,m or eoversom e or nam entscan have acci dent als (above and/ or
bel ow).Theonl y except ionsar eTri llo,Gl issat o and Tremol o.Thet rilli sm anaged by t wo classesTri llo and
Tri lloOnda,t he f irsthas t o drawn the “t r” sym bolevent ual ly with a acci dent alwhi le the second have t o
draw the tr sym bol f ol lowed by som e waves up t o a cer tain poi nt. The obj ect Tremol o and Glissat o
represent san except ion because whi le al lt he or nam entsar e al igned on t he not e they r efert o,t rem olo and
gl issat o are pl aced t o the headsoft wo consecut ive not es.Fort hisreason t hisobj ectm ustbe m anaged f rom
the Battuta cl assi nst ead ofFi gura.Cl assGl issat o hasan at tribute indi cat ing the type ofdr aw thatcan be as
ast raightorwaved l ineand cl assTremol o hasan at tributeindi cat ing thenum berofbar sto bedr awn.

5.2.6.2 Agogic and dynam i c indicat ions

The cl ass TM ovi mento m ust of fer t he possi bi lity to inser t t ext s com posed by t he user as f or exam pl e
“A l legro m a non troppo”,or“M oder ato cant abi le m olto espr essi vo”.The sam e speci ficat ion can be m ade
fort hetext sTDinamico,TGeneri co and Annot azi one.
As regar ds t he cl ass Scansi one i thas been deci ded t hatt he ver ticalbar s m ustbe r epresent ed al lt oget her
above t he bart hatdel im its two m easures.A l so t he ot hercl asses t hatar e related IS_REFERRED_BY with
Battuta (al lr elations 1/ 1) m ustf oresee t he ver ticalal ignm enton t he bar ;an except ion i s represent ed by
NumGrande because t he obj ect s l ike NumPausa and NumUguale are to be pl aced i n the m iddl e of t he
m easure.I n these cl asses i s of ten m ade a recal lt o the cl ass TNumeri co because t hree l inks I S_PART_OF
startf rom it.I ti snotadat ashar ing becauseeach obj ectTNumeri co i sused by onl y anot herobj ect .

5.2.6.3 Expr essi on si gns and cl asses r eferred to Figura

Fort hecl assesder ived f rom Espressi oneauni quepecul iarity i sto under line:Accent o and Accent oFort e are
drawn in a di fferentway accor ding as t hey ar e pl aced above or bel ow the not e.I n order t o al low each
sym bol of t his cat egor y to know i f i t i s super ior or i nferior w i th respect t o the l ine, i s appr opriate to
introduce i nto the cl ass I ndi cazi one a bool ean at tribute.Thi s consi deration i s to be ext ended al so t o the
cl asses Corona, TDi namico, PrFi ato, Occhi al i, TGeneri co and Annot azi one t hat ar e der ived f rom

Partitura
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Spartito
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Indi cazi one.Am ong t heseCorona i stheonl y onet hathasadi fferentdi rect ion with respectt o theposi tion i n
the st af f.The use oft he obj ectAnnot azi one i sreser ved f ort he di rect orand t he ar chi vi st ,t hussuch sym bol
doesnotappearon t heor chest rall ect erns.

5.2.6.4 Inst rum entalI ndicat ions

The V iol ino cl ass i s used f or m anagi ng the represent ation of sym bol s typi cal of bow i nst rum ents.
D ifferently f rom othersubcl assesofI ndi cazi one i tdoes notr epresenta uni que sym bolbuti tcan ar rive t o
the represent ation of f our sym bol at one t im e if t he not e is to be pl ayed wi th the bow. Thi s case i s
exem plified i n f igure ?? with the represent ation of a possi ble inst ance of t he Arco cl ass,son of Vi ol ino.
Since t he sym bol s related to vi ol ins can r eferbot h to not es and chor ds i s appr opriate foreseei ng thatt he
Corda cl asscan f oreseem ultipleindi cat ions( till4 t hati sthenum beroft hest ringsoft hebow inst rum ents) .
Theobj ectTi mpano,asal ready sai d,consi stsofat exti n af ram ethatcan bepr eceded by an ar row.

5.2.7 Fret board
Thecl assDi taCordei si nher ited by St rum ento becauset hef retboar d isan i nst rum entali ndi cat ion thatshows
how to pl ay t hei nst rum ent( liket hepi zzi cat o);i ti sreferred by Fi gurabecausecan bepl aced i n any posi tion
insi deam easur e(on anot e,ar est ,an em pt y space) .

The devel opm ent of D i taCorde i s, as al ready st ated, connect ed with the codi ng st yl e of t he ar chi ve
inform ation:t hereadi ng di fficul ty i sm inim ised.
Asam atteroff actt hem em orisat ion oft heposi tionsconcer ning the keyst o be pushed and t he f inger sto be
used ar e not opt im ised f or what concer ns t he space or t he represent ation on t he scr een. Two st rings
cont aining m any char act ers,one f oreach st ring oft he i nst rum ent,appeari n ordert o f ind the keysand t he
finger s.
Up to 8 bi tsar ewasted f oradat athatact ual ly can pr esentaboutt en possi bleval ues.Theor deron t hest ring,
thatr epresent s i ts posi tion i n the f retboar d from lef tt o right,doesn’ tcor respond t o the realor derof t he
inst rum ent’s st rings i n the m usic ( it i s i nver ted).A l so t he bar ré doesn’ tpr esentan appr opriate resour ce
becauseeven i n thiscaset hetwo necessar y val ues( num bersf rom 1 to 9)ar e inser ted with thei rown ASCII
codeon ast ring oft wo charact ers.

Exam plesoff retboar dscoded i n thear chi ve.

C; 6; 1; x32o1o; 0; 732717; “Guitar”
F7; 6; 1; 131211; 1600; 131211; “Guitar”

D itaf ile is an i ndependentcl ass,buti tuses Di taCorde because i tpr oduces i nst ances of t his cl ass i n the
readi ng m om ent:i ti si n a“use”r elationshi p.

O n a rest O n a space O n a note
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Tabdi alog hasonl y thef unct ion ofi nterfacewi th theuser ;i thasbeen r eal ised wi th DialogEd and cont ainsa
referencet o DitaFi lein ordert o uset hei nform ation oft hef retboar d archi ve.

5.2.8 Noteheads
In the cl assNot a a var iabl e oft he NoteHead_I D kind,def ined t hrough const ructenum i n the m ain header
(lioo.hpp) ,hasbeen added;t hisst atem enti nvol vesal lt hetypesofnot eheadsr equest ed by t hespeci ficat ions.

enum NoteHead_ID {
HEAD_CLASSIC,
HEAD_ALPHANUM,
HEAD_ALPHANUM_SQUARE,
HEAD_ALPHANUM_REVERSE,
HEAD_CIRCLEX,
HEAD_CLUSTER,
HEAD_X,
HEAD_CROIX,
HEAD_DDIESIS,
HEAD_DIAMOND,
HEAD_TRIANG,
HEAD_TRIANG_UP,
HEAD_TRIANG_DOWN,
HEAD_TRIANG_LEFT,
HEAD_TRIANG_RIGHT,
HEAD_TRIANG_ROUND,
HEAD_MOON,
HEAD_PLUS,
HEAD_RHYTHMIC,
HEAD_SQUARE,

};

Iti sofcour se necessar y the i nser tion,am ong t he at tributes,ofa st ring oft wo unsi gned char swith a doubl e
use:i n thecaseofanot ehead oft heal phanum ericalt ypei tcont ainst hechar act ersto bewritten i nsi dei tsel f;
otherwisecont ainst hecodeoft hechar act er( chosen by M i lla)i nsi dethem usicalf ont.
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W ith the sam e procedur e the two integernum ber s thatcont ain the hor izont aland ver ticaldi stances oft he

stem attachm ent f rom the not ehead ar e foreseen ( also t hese det erm ined by M i lla); t hese val ues ar e
norm alised wi th respectt o thesi zeoft henot ehead and can assum et hreeval ues( -1,0,1).I n thisway al lt he9
possi blest arting poi ntsoft hest em areobt ained.

From the nor m alised di stancesand f rom the i nform ation on t he si ze oft he not ehead i ti seasy t o reconst ruct
theabsol uteposi tion oft hest arting poi ntoft hest em ;wehave i m plem ented appr opriatem ethodsi n ordert o
execut e this cal cul ation because i ti s requi red by m any dr awing pr ocedur es.I n ordert o avoi d,as m uch as
possi ble,t he code dupl icat ion we subdi vi ded t he di fferentphasesoft he Draw m ethod i n sever alf unct ions
obtaining m oregener icm ethods( DrawTesta,Dr awTagli).

The choi ce of M i lla is excel lent because i t per m its the com bination of m ul tiple condi tions i n order t o
determ ine the code oft he not e:we not iced t hatsom e t ype ofnot eheadsdon’ tdi st ingui sh t he sym bolt o be
used accor ding with the dur ation whereas ot hers have up t o three sym bol s f or bei ng represent ed.I f i n
addi tion we consi der t he cases i n which som e not eheads, posi tioned i n “sm al l not e”, can r equi re an
addi tionalsym bolwi th asm allersi ze,t he set ting ofal lt hese l awsin a tabl e resul tsto be i nappr opriate,al so
fort he excessi ve st atics.One oft he f uture devel opm ents ofM i lla is the m odificat ion oft he f orm atting i n
real t im e that al lows the user t o m odify, i n any m om ent, t he sym bol associ ated to a not ehead, usi ng
condi tions on t he m usicalt exti n i ts com pleteness.W e di dn’ twantt o cal lM i lla foreach dr awing so t he
char act eri sdet erm ined f rom thecal loft heAdj ustm et hod ( thati sper form ed abitl essof ten than Draw)and
m em orised i n theappr opriatest ring ofchar act ers.
This pr ocedur e doesn’ tconcer n the not es with al phanum ericalnot eheads t hatuse t he st ring i n order t o
recor d thecodesetby t heuser .
Let’snow seehow each not eacqui resi tssym bolt aki ng i nto accountdi fferentf act ors.

dx = 1

dx = 0 dy = 1

dy = - 1
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The code i nsi de the Draw m ethod has been l ighted of al l t he dupl icat ion i n the di fferent cases of
Nota/Notina because t he desi gn oft he not ehead i s notdi fferenti n term s ofcode ( we have j ustt o printa
char act er);i tst illr em ainst he dr awing oft he st em thatm ai ntains t hisdupl icat ion (concer ning i n par ticul ar
itsl engt h)whi ch i sanyway r educed and i n thef uturewillbeent rust ed to M illa.

5.3 W EDEL O bjectO ri ent ed M odelofM usi c and i ts Navi gat ion

Navigation i n the obj ector iented m usic m odeli sessent ial ly done usi ng the m ethodsdef ined f orcl assLi sta,
they per m itt o i teratethroughtt hel istofobj ect s( forward and backwar d)ort o retriveoneby posi tion.

Haveto benot ed thatgener al ly obj ect sdon’ thaveapoi ntert o thepar ent,so af iguredoesn’ tknow i n which
m easurei ti soram easur ein whatscor ei ti s.

In som e cl asses have been added m et hods t o faci litate the navi gation,f or exam pl e Li staFigure pr ovi des
m ethodst o i terate throughtt he l istf latteni ng beam sso t o obt ain the f iguresi n a l istasi twhoul d be without
beam s.

Another f eature thatsi m plifies t he navi gation regar ds t he i ntervalsym bol s,som e speci fic m ethods have
been def ined i n Figura t o retrive t he i ntervalsym bol sthatar est arting f rom thef igure,ar eovert hef igureor
areendi ng to thef igure.

M illa
Rules

HeadType:
HEAD_RHYTHM IC

Class_I D:
CL_NSEM IM INIM A

Code:
171

M illa
Rules

HeadType:
HEAD_DIAM O ND

Class_I D:
CL_NM INIM A

Code:
204
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Anotherpr obl em related to the navi gation i sthe retrievi ng ofa speci fic sym boli n the scor e,t hispr obl em is
anal ysed i n thef ol lowing sect ion.

5.3.1 Select ion descri pt ion
Probl em analysi s
The sel ect ion pr oceedi ng i susef ult o ident ify an obj ectpr esenton t he scr een st arting f rom the posi tion of
them ousecur soron t hegr aphi cscr een.Thei dent ificat ion ofan obj ectcan beper form ed through:
1. a physi cpoi nter:t hati sto say t hrough t headdressoft heobj ecti n thecent ralm em ory.
2. a l ogi c poi nter:t hati sto say t hrough a pat h,an ar ray ofnum er icalcodest hati dent ifiest he obj ect son

thescr een;each ent ry oft hear ray cor respondst o adi fferentl eveloft hest ruct ureoft hem ain scor e(e.g.
thescor esl evel ,t hem easuresl evel … ).

The f irstm et hod i sofeasy em pl oym ent,buti tl im itsthe val idi ty oft he sel ect ion’ sresul tt o a uni que LI OO
process i n execut ion, so t hat i t r eveal s unsui ted to the com m unicat ion of t he sel ect ion am ong m any
processes.Fort hisreason t he st udyi ng ofa symbol ic i dent ificat ion ofeach obj ect ,coi nci ding i n each LI OO
processi n execut ion,hasbeen necessar y.I n thef irstcaset hesel ect ion’ sresul ti snot hing el se t han apoi nter
to a m em ory addr ess,wher eas i n the second case,t he one t hathas been chosen,i s a SymPath st ruct ure
def ined i n thef ol lowing:

typedef struct{
NumCode Array [PATH_LENGTH];
short Level;

} SymPath;

The i nform ation i s total ly cont ained i n the Array ofa Num Code ki nd (def ined as unsi gned shor t),whose
entriesi ndi cat eadi fferentl eveli n thepat h;t hel evel shavet hef ol lowing par am eters:
• Array [SPARTITO_PATH_LEVEL] itshowst hescor enum ericalcodet o which t heobj ectbel ongs.
• Array [LISTA_PATH_LEVEL] itsval ue i s1 i ft he obj ectbel ongst o the l istLi staBattute associ ated

to the scor e,2 i f i t has t o be sear ched i nsi de,bet ween the i nterval s ( that i s to say usi ng the l ist
ListaIntEstassoci ated to thescor e).

• Array [BATTUTA_PATH_LEVEL] itshowst he num ericalcode oft he m easure insi de the m easures’
list .

• Array [LAYER_PATH_LEVEL] iti ndi cat est hel ayer( 1 to 8)i nsi dethem easure.
• Array [FIGURA1_PATH_LEVEL] itshowst henum ericalcodeoft hef igureinsi dethel ayer .
• Array [FIGURA2_PATH_LEVEL] itshowst he num ericalcode ofan event ualf igure which i s par t

oft hef igureoft heFIGURA1_PATH_LEV EL.
• Array [FIGURA3_PATH_LEVEL] it i ndi cat es t he num ericalcode of an event ualf igure which i s

partoft hef igureoft heFIGURA2_PATH_LEV EL.
• Array [SIMBOLO_PATH_LEVEL] iti sused t o ident ify gener icsym bol sdi fferentf rom thoseal ready

listed.Typi cal ly thisent ry oft he ar ray i sf illed with the ClassI D oft he sel ect ed sym bol .I ft he posi tion
LISTA_PATH_LEV EL hasvalue2,t henum ericalcodeoft hei ntervalsym boli nsi dethel isti spl aced i n
thisent ry.

The st ruct ure is com pleted by t he i nform ation Level ,usef ult o keep t race of t he ar ray’ s cur rentposi tion
during thesel ect ion pr ocess.
A ll t he ent ries of t he st ruct ure Sym Path are ini tial ised t o 0 as non- sel ect ion i ndi cat ion, wher eas t he
num ericalcodes r elated to any sel ect ion ar e al ldi fferent f rom 0: i n this way an ent ry that i s not voi d
indi cat es a sel ect ion;f ori nst ance,i f i n the l evelBATTUTA_PATH_LEV EL ofAr ray t here is nota voi d
val ueand i n thel evel sbel ow thereareonl y 0,t hei dent ified obj ecti sam easur e.
The i ntroduct ion of t hree f igures i s due t o the f act t hat beam s m ay cont ain chor ds; i n this case t he
FIGURA1_PATH_LEV EL shows the beam , t he FIGURA2_PATH_LEV EL shows the chor d insi de the
beam and theFIGURA3_PATH_LEV EL indi cat est hesi ngl enot e insi dethechor d.Thi si sthe l im itcase:i n
m ostcasest heFIGURA3_PATH_LEV EL rem ainsm eaningl ess( with voi d ent ry) .
Concerning the gener ation of an unequi vocal num er ical code f or each el em ent of each l ist of f igures,
m easures,scor esand i nterval s,t hecl assesFi gura,Bat tuta,Spar tito and I nterval lo havebeen endowed oft he
attribute Num ericCode of t he Num Code kind. The cl asses Li staFigure, Li staBattute, Li staSpartiti and
ListaIntEsthave a count ert o assi gn the codes;f oreach new i nser tion i n the l ist ,t he at tribute Num ericCode
oft he i nser ted el em entt akes t he val ue oft he count erand t he count er i s augm ented of1.The sam e t hing
happenswhen am et hod oft heChanget ype i sper form ed:anew Num ericCodei sassi gned t o thenew obj ect
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and t he count eri saugm ented.W hen an obj ecti sdel eted f rom the l ist ,t he count eri snotdecr eased:i n this
way the codes ar e unequi vocaland t ake i nto accountal so t he del eted obj ect s.Anot herpossi bi lity thathas
been assessed i sto assi gn to Num ericCode the posi tion oft he obj ecti n the l ist :i n thisway sendi ng through
the web m essagesl ike “del ete not e 3 i n layer1 ofm easur e 82” woul d have been possi ble.Thi spossi bi lity
appear sm ore intui tive t han t hatem pl oyed,butpr act ical ly i ti sl esssaf e:com i ng back t o the above pr oposed
exam ple,i tm i ghthappen ( due t o previ ousanom al ies)t hati n the posi tion 3 oft he f irstl ayerofm easur e 82
there isnott he desi red not e ort here isnota not e atal l,buta r est .The pr oposed m et hod ensur es,f rom this
poi ntofvi ew,agr eaterst rengt h.
On thebasi sofwhatal ready sai d,i tappear sobvi oust hatM ASE/M ASAE willper form a differentsel ect ion
with respectt o DLIOO.From theposi tion and t hest atusoft hem ousebut tons,t heM ASE/M ASAE perform s
am ethod ( Hit)t hatpr oduces:

• One pointer that i s used f rom M ASE/M ASAE to recal l m et hods f or t he com m and execut ion
(SymCommand).

• One or two paths that ar e used f rom M ASE/M ASAE to f ind the obj ect s i nterest ed to the
com m and,and t o passt hecom m and to DLIOO:through t hedecodi ng ofpat h (by m eansoft hem ethod
SymbolicHit),t hepoi nterneeded t o execut ethecom m and isobt ained.

In ordert o f ind theobj ect spr esenton t hescr een t wo kind ofsel ect ion ar eforeseen:
• By m eans of a poi nton t he scr een where the user has pushed t he l ef tbut ton of t he m ouse (si ngl e

sel ect ion).
• By m eansofar ect angl especi fied f rom theuser( multiplesel ect ion).
In the f orm ercase t he sel ect ion m ethodsr eturn a pat h,i n the l attera coupl e ofpat h cor respondi ng to the
firstand t he l astst ruck f igure.Each gr aphi c obj ectder ived f rom DrawObjecthasassoci ated the rect angl e
thatdel im itsi t.I n thesel ect ion ofm usi calobj ect sthisf eature isexpl oi ted to est abl ish i fan obj ectcont ains
apoi nt( si ngl esel ect ion)and i fan obj ecti scont ained i n arect angl e(m ultiplesel ect ion).Thepar am etersto
beassi gned t o sel ect ion m ethodsar e:
1. Poi ntorr ect angl ein which t hesel ect ion i sper form ed.
2. Typeofobj ectt o besel ect ed.

Construct ion oft hesymbol icPath

Singl eSelect ion

The probl em thathas been deal tw i th is the sel ect ion ofan obj ectpr esenti n the m ain scor e.Two ki nd of
obj ect sar edi st ingui shed:
1. si m pleobj ect sthathaveno i nternalconnect ionswi th otherobj ect s.
2. com posed obj ect swhich,on t heot herhand,haveconnect ionswi th otherobj ect sthatm ustbesel ect abl e.

In theDrawObjectcl asst he Hitm et hod i spr esentwhi ch al lowscont rol ling i fa poi nton t he scr een sel ect ed
by t he m ouse i s cont ained i n a pr eci se obj ect .I n the case ofsi m ple obj ect s the ver si on oft he m ethod f or
DrawObjecti senough,whi le forcom posed obj ect s i ti snecessar y to redef ine i t.The m et hod i sdef ined as
fol lows:

BoolH i t(constPoi nt& p,Sel Objsel Obj,Dr awObject *& dr wObjSel,Sym Path& sym Path)

Thef ol lowing par am etersar enecessar y:

const Poi nt& p the poi ntof t he gr aphi c scr een t hat i s to be cont rol led i f i t i ntersect s a m usicalobj ect
desi gned on t hem ain window.
SelO bjobj Seli tshowst hetypeofobj ectt o besel ect ed and can haveoneoft hef ol lowing val ues:

•ANY_SEL select sany ki nd ofobj ect .
•SPARTITO_SEL select saSpar tito (Score).
•BATPART_SEL select sa Bat tuta (M easure)t aki ng i nto accountonl y the hor izont alposi tion of p ( iti s

usef ult o sel ectcol um nsofm easur es) .
•BATTUTA_SEL select saBat tuta.
•FIGURA_SEL select saFi gura(aFiguresuch asNot e,RestorChor d).
•NOTA_SEL select saNota(NoteorChor d).
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•NOTASING_SEL select saNota(iti susef ult o sel ectanot einsi deachor d)
•GRUPPONOTE_SEL select sabeam .

Draw O bject *& drw O bj Seli san exi tpar am etert hatcont ainst he poi ntert o the obj ectort o the sub- obj ect
(m usicalobj ect sconnect ed to theexam ined obj ect )t hati ntersect sthep poi nt.I thasNULL val uei ft hepoi nt
doesnoti ntersect sany obj ect sori ft hest ruck obj ecti snotoft hecor rectki nd.

Sym Path& sym Path is the ot her exi t par am eter and r epresent s the pat h obt ained f rom the sel ect ion
(obvi ousl y each cl asst hatper form sthism ethod set soneoratm ostt wo com ponentsoft hePathArray) .

Such m ethod r eturns:
• A Boolean val ue thatshows i f any ki nd of obj ecthas been st ruck i ndependent ly f rom whether t he

sel ect ion wascor rectornot .
Theal gorithm to recogni set heobj ectevent ual ly sel ect ed i sthef ol lowing:
1. Cont roli ft hepoi nti si nsi dethesym bolcur rently i nvest igated.
2. I f t he type ofobj ecti nvest igated i s com pat ible with the cl ass of i nvest igat ion and i ts posi tion on t he

scr een i ntersect s the sel ect ed poi nt,pl ace t he num ericalcode oft he obj ecti n the sui tabl e posi tion of
PathArray and sett hem usicalsym boli n quest ion assel ect ed obj ect .

3. I ft he obj ectand t he poi ntdo noti ntersectand a gener ic sel ect ion i s notl ikel y,t he returned Bool ean
val uei sfalse.

4. I fno val id sel ect ion on t he m ain obj ecthas been per form ed and the type ofobj ectt o be sel ect ed i s
com patiblewith som econnect ed obj ect s,t hen r ecal lt heHitm et hod on t heconnect ed obj ect s.

A particul arat tent ion hast o be pai d to the sel ect ion with the par am eteroft he ANY_SEL kind,whi ch has
been m ainly used i n thepr ocessofobj ect s’del etion.I n thiscase,f ort hecl assesAccor do e GruppoNote we
havet wo possi bi litiesf ort hem anagem entoft hesel ect ion:
1. I nterpreting thesel ect ion oft hem ain obj ect( Chord orBeam ) .

Thism eansthatt hesel ect ion st opson t hem ain obj ectand,asa di rectr esul t,nei thert he si ngl e not esof
achor d orofabeam nort hesym bol sto them associ ated can bedel eted.

2. Tr ansm itt hesel ect ion to theconnect ed obj ect s( thenot esofachor d orabeam )
In this case t he sel ect ion i s m oved to the sub- obj ect s and i ti s notpossi ble to del ete chor ds orbeam s
with a si ngl e sel ect ion butonl y a not e in turn:t his f actcan r esul ti n havi ng chor ds orbeam s wi thout
notes( by del eting al lt henot esofachor d,t hechor d isnotdel eted buti twoul d resul tasachor d without
notes) .

Thef irstsol ution hasbeen chosen becausei thad f ewerdr awbacks.
Thef ol lowing tabl eshows,f oreach cl asst hathast o redef inetheHitm et hod:

• thenam eoft hecl ass
• ki ndsofsel ect ion to which t hecl asshast o answer
• ki ndsofsel ect ion thathavet o bet ransm itted to theconnect ed obj ect s.

Class Obj ect Connect ed Object
Spartito SPARTITO_SEL BATTUTA_SEL,BATPART_SEL,

FIGURA_SEL,NOTA_SEL,
NOTASING_SEL,ANY_SEL,
GRUPPONOTE_SEL

InEsteso ANY_SEL
Battuta BATTUTA_SEL,BATPART_SEL FIGURA_SEL,NOTA_SEL,

NOTASING_SEL,ANY_SEL,
GRUPPONOTE_SEL

Figura FIGURA_SEL,ANY_SEL ANY_SEL
Nota FIGURA_SEL,NOTA_SEL,

NOTASING_SEL,ANY_SEL
ANY_SEL

Spazi o FIGURA_SEL,NOTASING_SEL,
ANY_SEL

ANY_SEL

Accor do FIGURA_SEL,NOTA_SEL,ANY_SEL NOTASING_SEL,ANY_SEL
GruppoNote GRUPPONOTE_SEL,ANY_SEL FIGURA_SEL,NOTA_SEL,

NOTASING_SEL
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V iol ino ANY_SEL ANY_SEL
Arco ANY_SEL ANY_SEL

M ultiplesel ect ion

This ki nd ofsel ect ion i s the ext ensi on to the sel ect ion through r ect angl e ofwhatpr evi ousl y seen wi th the
si ngl esel ect ion.Si ncet ransm itting l istsofobj ect svi aweb can l ead t o theexchangeoft oo l ong m essages,i t
hasbeen deci ded t hatt he m ultiple sel ect ion doesnothave t o produce a l istofobj ect sbutonl y a coupl e of
them :t hef irstand t hel astf ound i n therect angl eand bel ongi ng to thetypet hathasbeen set .
Them ethod i sdef ined asf ol lows(in thecl assDr awObject ):

BoolH i t( constRect angl e& r,Sel Objobj Sel,Sym Path& SP1,Sym Path& SP2)

Thef ol lowing par am etersar enecessar y:

const Rect angl e& r shows t he rect angl e where we want t o check i f t he obj ect i s “i nternal ” and t hus
potential ly sel ect ed.

SelO bjobj Selshows t he type ofobj ectt hati s to be sel ect ed and can t ake one of t he val ues pr evi ousl y
listed.

Sym Path& SP1 isthe exi tpar am etercor respondi ng to the pat h oft he f irstobj ecti nsi de the rect angl e that
bel ongst o the type obj Sel.Si nce each l isti sscanned f rom lef tt o right,concer ning the physi calposi tion of
theobj ect s,t he“f irst ”obj ecti sthaton t heext rem elef t.

Sym Path& SP2 is the exi tpar am etercor respondi ng to the pat h oft he l astobj ecti nsi de the rect angl e and
bel ongi ng to theobj Selt ype.

Such m ethod r eturns:
• a Bool ean val ue (true/false) ,t hatshows,i ndependent ly f rom the f actt hatt he sel ect ion i scor rectornot ,

ifam usi calobj ecti sreal ly cont ained i n therect angl e.

A lthough t hedef ini tion i sgener icand al lowssel ect ing each ki nd ofobj ectt hatcan bespeci fied through one
of t he descr ibed t ypes,cur rently the i m plem entation of t he m ethod i s f ocused on t he sear ch of gener ic
figureson an uni que l ayer ,notnecessar ily bel ongi ng to a uni que m easur e.I n ordert o speci fy the l ayerof
reference,t heHitm et hod oft hecl assBat tutaneedsaf urtherent ry par am etershowi ng thesel ect ed l ayer .
Since t hism ethod doesnotpr oduce poi nters,af teri tsexecut ion can be necessar y to recal lt he SymbolicHit
m ethod where an appr opriate type ofsel Objhas been set ,i n ordert o obt ain the poi ntert o the obj ectt hat
al lows per form ing the com m and set( itdepends on t he obj ecti n quest ion pr oduci ng,i fnecessar y,t he two
poi ntersto thesel ect ed obj ect s) .

Ident ificat ion oft hephysi calpoi nter

Once ident ified the sym bol ic pat h thatunequi vocal ly char act erises t he m usicalsym bolr epresent ed on t he
scr een,i ti snecessar y to ident ify the physi calpoi ntert o the obj ect .Fort hisreason i n the DrawObjectcl ass
also t he SymbolicHit m et hod,t hat obt ains t he poi nter t o the obj ect st arting f rom the sym bol ic pat h, i s
def ined.

BoolSym bol icH it( Sym Path& sym Path,Sel Objsel Obj,Dr awObject *& dr wObjSel)

Thef ol lowing par am etersar enecessar y:

Sym Path& sym Path isthepat h to be“decoded”.

SelO bjobj Selshowst heki nd ofobj ectt hati sto besear ched ( seet hedescr iption oft hepr ecedi ng m ethod) .
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Draw O bject *& drw O bj Seli sthe exi tpar am eterand cont ainst he poi ntert o the obj ectort o the sub- obj ect
ident ified with sym Path.I fi thasNULL val ueei thernot hing hasbeen f ound ort heobj ecti dent ified i snotof
thecor rectt ype.

Thism ethod r eturns:
• aBoolean val uethatshowsi fsom eobj ecthasbeen f ound ( independent ly f rom thef actt hatt hesel ect ion

iscor rectornot ).

Like Hit,al so t hism ethod m ustbe r edef ined i n the cl assesder ived f rom DrawObjectt hathave sub- obj ect s.
Thism ethod worksl ike Hit,t he di fference i sthatsym Pat h isan ent ry par am eterand i ti son t he basi sofi t
thatt heobj ecti ssear ched ( in thescanni ng ofsub- obj ect si susef ult o em ploy t hef ield Levelofsym Pat h).To
benot iced i sthatt hism ethod t akesi nto accountt hepar am eterobj Seli n the sam e m annerast hatpr evi ousl y
descr ibed:f orexam pl e,i fobj Sel=BATTUTA_SEL and sym Path hasnon- voi d com ponent seven beyond t he
BATTUTE_PATH_LEV EL,these ones ar e ignor ed and dr wObjSel t akes t he poi nter t o the m easure in
quest ion.Thi s f eature m akes the m ethod Sym bolicHit usef ul t o sear ch, f or i nst ance, whi ch m easur e a
sym bolshown by apat h bel ongst o (iti senough t o setasent ry par am etersthepat h associ ated to thesym bol
and t hetypeBATTUTA_SEL).
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6 W EDEL-O O M M interf ace

In thissect ion i srepor ted an excer ptoft he i nterfaceofsom ecl asses,i n par ticul arar erepor ted thepr otect ed
attributesused t o m odelm usi c and notat tributesused f orvi sual isat ion,m or eoverar e repor ted the m ethods
thatcan be used t o navi gate in the m odel.Notal lt he cl asses have been r epor ted onl y the m osti m portant
ones,gener al ly cl assest hatr epresentonl y a sym bolwi thoutspeci fic at tributesar e notr epor ted.The ai m of
thissect ion i snott o provi de a com pl ete docum ent ation oft he i nterfacesbutt o presenthow t o navi gate the
m usicm odel.

DrawObject
Thiscl assr epresent stherootcl assoft hecl asst ree,i tcan beconsi dered aW DFObject .
Parentcl ass

None
Prot ect ed at tri butes

ClassI D ID Uniquei dent ifieroft hecl ass.
PointAbsPos Posi tion oft heobj ecton t hescr een.
shor tCol or Col ort o beused t o draw theobj ect .

Publicmethods
ClassI D GetID() I tr eturnst hei dent ifieroft hecl asst heobj ectbel ongs.
Booli s(ClassI D id) I tr eturnsTRUE ift heobj ectbel ongst o thecl assi dent ified by i d.

Comments& examples
Theenum typeCl assI D enum eratesal lt hecl assesson ofDr awObject .
M ethodsGetID()and i s(… )can beused t o seei fan obj ectbel ongst o acl ass.
Forexam pl e:

if(o->is(CL_ABBELLIMENTO))
…

checksi fobj ecto i san or nam ent.

Lista (list )
ClassLi sta isagener alcont ainerofpoi ntersto obj ect sder ived f rom classDrawObj ect .
An internalcl ass,Node,i s used t o st ore the poi nterof t he obj ectand t he poi nters to the pr evi ous and next
nodesoft hel ist .
In thisway an obj ectcan bei n m orethan onel ist .
ClassNode i shi dden f rom the out si de and onl y the der ived cl assescan accesst o the i nform ation st ored i n a
node.
TheNodei sdef ined asf ol lows:
struct Node
{

DrawObject *ObjectPtr;
Node *Next;
Node *Prev;

Node(void); // initialises pointers to NULL
Node(DrawObject *p); // initialises Next and Prev pointers to NULL

// and ObjectPtr to p
};
Parentcl ass

None
Prot ect ed at tri butes

Node* f irst Thef irstnodeoft hel ist .
Node*l ast Thel astnodeoft hel ist .
Node*l ast Ref Lastr eferred node.
Unsigned l ong num obj ect Thenum berofobj ect si n thel ist .

Prot ect ed methods
Node* GetNext(Node* n) I tr eturnst henodeaf ternoden,i tr eturnsNULL ifi ti sthel ast .
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Node* GetPrev( Node* n) I tr eturns t he node bef ore node n,i tr eturns NULL if i ti s the
first .

Node* Fi ndNodePtr(DrawObject * pt r) I tr eturnst he node t hatpoi ntsto obj ectpt r,i tr eturnsNULL if
theobj ecti snotf ound.

voi d Inser tAfter(Node*n,Dr awObject*o) I ti nser tsaf ternode n a new nodet hatpoi ntsto obj ecto.I fn i s
NULL objecto i sadded asf irstel em ent.

Publicmethods
Lista() Def aul tconst ruct orofem pt y l ist .
~Lista() Dest ruct ort hatdeal locat esnodesoft he l istbutnotobj ect s i n

thel ist .

DrawObject * GetFirst () I tr eturnst hef irstobj ecti n the l ist ,i tr eturn NULL ift he l isti s
em pty.

DrawObject * GetLast () I tr eturnst he l astobj ecti n the l ist ,i tr eturn NULL ift he l isti s
em pty.

DrawObject * GetNext(DrawObject * o) I tr eturnst he obj ectaf terobj ecto i n the l ist ,i tr eturn NULL if
o isthel astobj ect .

DrawObject * GetPrev( DrawObject * o) I tr eturnst he obj ectbef ore obj ecto i n the l ist ,i tr eturn NULL
ifo i sthef irstobj ect .

unsi gned l ong GetNum Obj() I tr eturnst henum berofobj ect si n thel ist .
Booli sEm pty() I tr eturnsTRUE ift hel isti sem pty.
BoolFi ndPtr(DrawObject * pt r) I tr eturnsTRUE ifpoi nterpt ri si n thel ist .
long GetPos(DrawObject * pt r) I tr eturns t he posi tion ofpt r i n the l ist ,- 1 i fnotf ound,0 t he

first ,1 t hesecond,et c.
DrawObject * At Pos(unsi gned l ong pos) I tr eturn the obj ectatposi tion pos ( 0 the f irst ,1 t he second,

etc) .I tr eturnsNULL ifposi snotval id (<0 or>= num obj ect )

voi d Inser tEnd(DrawObject*o) I ti nser tstheobj ecto i n thel istasl astel em ent.
voi d Inser tTop(DrawObject*o) I ti nser tstheobj ecto i n thel istasf irstel em ent.
BoolI nser tAfter(DrawObject*o,

DrawObject * r ef)
It i nser ts the obj ecto af ter obj ect r ef . I f r ef i s NULL,o i s
added i n frontof t he l istand i t r eturns TRUE.I f r ef i s not
found o i sadded i n frontoft hel istand i tr eturnsFALSE.

DrawObject * Del First () I t er ases t he f irst node of t he l ist and i t r eturns t he obj ect
poi nter

DrawObject * Del Last () I t er ases t he l ast node of t he l ist and i t r eturns t he obj ect
poi nter

voi d DelPtr(DrawObject * o) I tdel etesf rom thel istt henodet hatpoi ntsto obj ecto,obj ecto
isnotdel eted.

voi d DelPtrNode(Node* n) I tdel etesnoden f rom thel ist .
voi d Clear() I tdeal locat est henodesoft hel ist .
voi d ClearDeep() I tdeal locat est henodesand t heobj ect si n thel ist .
voi d
Swap(DrawObject *o1, DrawObject *o2)

Itswapst heobj ect so1 and o2 i n thel ist .

DrawObject *Change( DrawObject *o1,
DrawObject *o2)

Itchangesi n thel istt hereferencet o o1 with areferencet o o2.

Comments& examples
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1. I teration ofel em entsofal istf rom outsi de:
Lista lista;
…
DrawObject *o=lista.GetFirst();
while(o!=NULL)
{

… use object o …
o=lista.GetNext(o);

}
2. I teration ofel em entsofal istf rom am ethod ofader ived cl ass:

Node *n=first;
while(n!=NULL)
{

DrawObject *o=n->ObjectPtr;
… use object o …
n=GetNext(n);

}

Part itura ( M ain ScoreM odel )

Parentcl ass
None

Prot ect ed at tri butes
ListaSpartitil istaSpa
ListaParentesil istaPar

Publicmethods
Spartito* Get FirstSpa() I tr eturnst hef irstscor e(theupper ).
Spartito* Get NextSpa(Spartito* s) I tr eturnst hescor eaf terscor es,NULL i fsi sthel ast .
Spartito* Get PrevSpa( Spartito* s) I tr eturnst hescor ebef orescor es,NULL i fsi sthef irst .
Spartito* Get SpartNum (intn) I tr eturnst hescor enum bern,NULL i fnotpr esent .
intGet Num Spa() I tr eturnst henum berofscor es

ListaSpart iti( listofpart s)

Parentcl ass
Lista

Prot ect ed at tri butes

Publicmethods

Comments& examples
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SinceLi staSpart itii saLi sta,t hem ethodsofLi sta can beused t o i teratethrough t hescor es.
Forexam pl e:

ListaSpartiti *pScoreList;
…
Spartito *pScore=(Sparito*)pScoreList->GetFirst();
while(pScore!=NULL)
{

… use object pScore …
pScore=(Spartito*)pScoreList->GetNext(pScore);

}

W hilei teration ofscor esf rom am ethod ofLi staSpart itii s:
Node *n=first;
while(n!=NULL)
{

Spartito *pScore=(Spartito*)n->ObjectPtr;
… use object pScore …
n=GetNext(n);

}

Parent esi( parent hesi s)

Parentcl ass
DrawObject

Prot ect ed at tri butes
Num CodeNum ericCode I dent ifieroft hebr aket .
Spartito *PSpaSt art Scor ewherethebr acketst arts.
Spartito *PSpaEnd Scor ewherethebr acketends.
intl ivel lo Leveloft hebr acket ,i ti scal cul ated to avoi d over lappi ng br acket s.

Publicmethods
Num CodeGetNum ericCode()
Spartito *Get PSpaStart()
Spartito *Get PSpaEnd()
intGet Livel lo()

ListaParent esi( listofparent hesi sf orgroupi ng part s)

Parentcl ass
Lista

Prot ect ed at tri butes

Publicmethods
Parentesi*Get FirstPar() I tr eturnst hef irstbr acket .
Parentesi*Get NextPar(Parentesi*r ); I tr eturnst hebr acketaf terr .

Comments& examples
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Forexam pl e:
ListaParentesi *pBraList;
…
Parentesi *pBra=pBraList->GetFirstPar();
while(pBra!=NULL)
{

… use object pBra …
pBra=pBraList->GetNextPar(pBra);

}

W hilei teration ofscor esf rom am ethod ofLi staParent esii s:
Node *n=first;
while(n!=NULL)
{

Parentesi *pBra=(Parentesi*)n->ObjectPtr;
… use object pBra …
n=GetNext(n);

}

Spart ito (a si ngl epart )

Parentcl ass
DrawObject

Prot ect ed at tri butes
ListaBattutel istaBat Li stofm easur es.
ListaIntEstl istaInt Li stofi ntervalsym bol s.
ListaSillabel istaSil[4] Lyr ic l ines
charst rum esec[ STRUM _NAM E_LEN] Nam eofthei nst rum entpl ayi ng thescor e
Num CodeNum ericCode I dent ifieroft hescor e.
intnum St af fs Num berofst af fsused by t hescor e(1,2 or3)
intnum Li nes[ 3] Num berofl inesoft hepent agram ofeach st af f.

Publicmethods
Num CodeGetNum ericCode()
char*Get Strum Exec()
intGet Num Staf fs()
intGet Num Lines( intst af f=1)
Battuta* Get BattNum (intn) I tr eturnst hem easuren i n thel ist( starting f rom 0)
Battuta* Get BattNum Prog(intnp) I tr eturnst hem easurenum bernp ( starting f rom 1).
Battuta* Get Batt(Num Codenc) I tr eturnst hem easurewith num ericcodenc.
Battuta* Get FirstBat() I tr eturnst hef irstm easur e.
Battuta* Get NextBat(Battuta* pbt ) I tr eturnst hem easureaf teragi ven m easur e.
Battuta* Get PrevBat (Battuta* pbt ) I tr eturnst hem easurebef oreagi ven m easur e.
Battuta* Get Last Bat() I tr eturnst hel astm easur e.
voi d BuildPendi ngI nterval s() I tbui ldst hedat ast ruct uresassoci ated to f iguresi n thescor e to

perm itt o know whati nterval sar e“over ”t hef igure.

ListaBattute(listofM easures)

Parentcl ass
Lista

Prot ect ed at tri butes

Publicmethods
Battuta* Get Batt(Num Codenc) I tr eturnst hem easurewith num ericcodeequalt o nc.
Battuta* Get BattNum Prog(intnp) I tr eturnst hem easurewith aspeci ficnum ber.
Battuta* Get BattW ithFig(Figura* pFi g) I tr eturnst hem easurewith thespeci fied f igure.

Comments& examples
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SinceLi staBattuteisaLi sta,t hem ethodsofLi sta can beused t o i teratethrough t hem easures.
Forexam pl e:
ListaBattute*pM easur eLi st ;
…
Battuta*pM easur e=(Battuta*) pM easureLi st ->GetFirst ();
while(pM easure!=NULL)
{
… useobjectpM easur e…
pM easure=(Battuta*) pM easureLi st ->GetNext(pM easure);

}

W hilei teration ofm easur esf rom am ethod ofLi staBattuteis:
Node *n=first;
while(n!=NULL)
{

Battuta *pMeasure=(Battuta*)n->ObjectPtr;
… use object pMeasure …
n=GetNext(n);

}

Battuta (M easure)

Parentcl ass
DrawObject

Prot ect ed at tri butes
Num CodeNum ericCode I dent ifieroft hem easure.
intNum Progress Pr ogressi venum beroft hem easure.
intnum St af fs Num berofst af fsused f ort hem easure(thesam east hescor e)
Layer * l ayer [] Thel ayer sused i n them easure.
Intest azi one*i ntest [] The header soft he m easure fort he di fferentst af fs( ifm or e than one ar e

present )
Barra*pt rBarra Pointert o thebar line.
Barra*pt rBarraPrec Poi ntert o thebar lineoft hepr evi ousm easur e.
TipoBarratpBarra Typeofbar linef ort hem easure
Num Battuta*pt rNum Battuta Pointert o obj ectused t o di spl ay t hem easurenum ber.
Scansi one*pt rScansi one Poi ntert o am easurescanni ng obj ect .
Riferim ento *pt rRiferim ento Pointert o areferenceobj ect .
TSalto *pt rTSalto Pointert o aTSal to obj ect .
M ovim ento *pt rM ovim ento Pointert o am ovem entobj ect .

Publicmethods
intGet Num Progress( ) I tr eturnst henum beroft hem easure.
intGet Num Staf fs() I tr eturnst henum berofst af fsthatar eused by t hem easure.
Intest azi one*Get Intest (intst af f=1) I tr eturnst hei ntest azi oneoft hest af f( starting f rom 1)
Chiave* Get Chiave( intst af f=1) I tr eturnst hecl efoft hest af f( starting f rom 1)
Arm aturaChiaveGetArm atura(intst af f=1) I tr eturnst hekey si gnat ureoft hest af f( starting f rom 1)
Tem po GetTem po() I tr eturnst hetim esignat ureoft hem easure.
Layer * GetPLayer (intnst af f,i ntnl ayer ) I tr eturnst hel ayernum bernl ayeroft hest af fnst aff
Barra* Get Barra(); i tr eturnst hebarl ineoft hem easure.
Num Battuta*Get PNum Battuta()
Riferim ento *Get PRiferim ento()
TSalto *Get PTSalto()
BoolCheckBat t() I tr eturnsTRUE ift hem easure ist im econsi stentw i th thet im e

si gnat ure.
floatGet M etronom oTim eExec() I tr eturns t he m etronom e indi cat ion of t he m easure (0 i f not

present ), i t i s cal cul ated as 60/ (note dur ation)*1000/ (figures
perm i nute).

floatGet Tem poTim eExec() I tr eturnst hef ract ion num erator/denom inator.
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ListaFigure( listofFi gures:rest s,not es,chords,beam s,et c.)

Parentcl ass
Lista

Prot ect ed at tri butes
intnFi g Num beroff iguresconsi dering al so f iguresi n thebeam s.

Publicmethods
Figura*Get FirstF() I tr eturnst hef irstf igureoft hel ist
Figura*Get Last F()
Figura*Get NextF(Figura*)
Figura*Get PrevF( Figura*)
Figura*Get FirstFig() I tr eturnst hef irstf igureoft hel istent ering i n beam s.
Figura*Get NextFig() I tr eturnst hef ol lowing f igure.
Figure*At PosFi g(intpos) I tr eturnst hef igureatposi tion poswi thoutconsi dering beam s.
intGet PosFi g(Figure*) I tr eturnst heposi tion ofaf igurewithoutconsi dering beam s.

Comments& examples
Thef ol lowing exam pl eshowshow t o i teratetrough t hef igureswithoutconsi dering i faf igureisi n abeam :

ListaFigure *pFigList;
…
Figura *pFig=pFigList->GetFirstFig();
while(pFig!=NULL)
{

… use object pFig …
pFig=pFigList->GetNextFig();

}

Layer( each si gngl evoi cei n a m easure)

Parentcl ass
ListaFigure

Prot ect ed at tri butes

Publicmethods

Comments& examples
Since a Layeri sa Li staFigure,t he m ethodsofLi staFigure can be used t o i terate through t he f iguresoft he
layer .

Int est azi one( cl ef ,keysi gnat ure,t im esignat ure)

Parentcl ass
DrawObject

Prot ect ed at tri butes
Arm aturaChiavear m Chiave K ey si gnat ureoft hem easure
Tem po tem po Tim eoft hem easure
Chiave*pt rChiave Cl efoft hem easure

Publicmethods
Chiave*Get Chiave( )
Arm aturaChiaveGetArm atura()
Arm aturaChiave* Get PtrArm atura()
TipoArm aturaChiaveGetTipoArm atura()
Tem po GetTem po()
Tem po* GetPtrTem po()

Arm aturaChi ave( keySi gnat ure)
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Thiscl assusest hef ol lowing enum eratort ype:
enum tipoArmaturaChiave {

DO_maggiore,SOL_maggiore,RE_maggiore,LA_maggiore,MI_maggiore,SI_maggiore,
FAd_maggiore,DOd_maggiore,FA_maggiore,SIb_maggiore,MIb_maggiore,
LAb_maggiore,REb_maggiore,SOLb_maggiore,DOb_maggiore

};
Parentcl ass

Ancoraggi o
Prot ect ed at tri butes

tipoArm aturaChiavet ipoArm Typeofkey si gnat ure.
Publicmethods

TipoArm aturaChiaveGetArm atura()

Tem po (tim esignat ure)

Parentcl ass
DrawObject

Prot ect ed at tri butes
BoolLet teraC Ifi ti sTRUE tim eisrepresent ed with C ordashed C
Num Tem po Num eratore Num eratoroft em po fract ion
Num Tem po Denom inatore Denom inatoroft em po fract ion

Publicmethods
intGet Num eratore() I tr eturnst henum eratoroft em po fract ion asan i nteger
intGet Denom inatore() I tr eturnst hedenom inatoroft em po fract ion asan i nteger
BoolSet Tem po(char * t em po) I tset stheat tributespar si ng thest ring tem po:

if t em po=”c” t hen Let teraC is set t o TRUE and Num eratore to 4 and
Denom inatoreto 4.
if t em po=”C” t hen Let teraC is set t o TRUE and Num eratore to 2 and
Denom inatoreto 2.
If t em po is of t he f orm ”num /den” t hen Let teraC is set t o FALSE and
Num eratoreto num and Denom inatoreto den.

Figura ( generi cf igure)

Parentcl ass
DrawObject

Prot ect ed at tri butes
intA l tezza Hei ght of t he m usical f igure, 0= f irst l ine, 1=f irst space, 2=second l ine,

3=second spaceet c..
floatdur ata Natural dur ation of t he m usical f igure, w i thout consi dering augm entation

dots.
BoolTi e Iti ndi cat esi fat ieisst arting f rom thisnot eto thef ol lowing not e.
intSt af f St af fwher ethef igurehavet o bedr awn.
BoolFi gurina Determ ines i f t he f igure ha t o be dr awn sm all( Figurina=TRUE)ornor m al

(Figurina=FALSE)
Num CodeNum ericCode I dent ifieroft hef igure
Legat Quadra*t erz Poi ntert o theLegat Quadrarepresent ing at erzi nast arting f rom thisf igure.
Corona*PCor ona; Poi ntert o af erm ataobj ect .
Occhi al i*POcchi al i; Poi ntert o agl assesobj ect .
PuntoV alore*PPunt oV alore Pointert o an augm entation dotobj ect .
TDinam ico *PTDi nam ico Poi ntert o adynam i csobj ect .
TGenerico *PTGener ico Poi ntert o agener ictextobj ect .
Strum ento *PSt rum ento Pointert o an I nst rum entspeci ficobj ect
Annotazi one*PAnnot azi one Poi ntert o am ain scor eannot ation obj ect .
D itaCorde*PDi taCorde Poi ntert o af retboar d obj ect

Publicmethods
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floatGet Durata() I tr eturns t he dur ation of t he f igure,i f i t i s a sm al l f igure i t
returns 0 and i faugm ent ation dot s ar e presentar e consi dered
to eval uatethepr operdur ation.

BoolGet Tie()
intGet A ltezza( )
intGet Staf f()
BoolGet Notina() I tr eturnsTRUE ift hef igureissm all.
BoolI sANote() I tr eturnsTRUE ift heobj ecti sanot e.
BoolI sARest() I tr eturnsTRUE ift heobj ecti sar est .
Corona*Get PCorona( )
Occhi al i*Get POcchial i()
PuntoV alore*Get PPuntoV alore()
TDinam ico *Get PTDinam ico( )
TGenerico *Get PTGenerico( )
Strum ento *Get PStrum ento()
Annotazi one*Get PAnnotazi one( )
D itaCorde*Get PDitaCorde()
intGet Num Interval li() I t r eturns t he num ber of i nterval sym bol s i nsi st ing over t he

figure.
PendingI nterval*Get Interval li() I tr eturnsan ar ray ofPendi ngI nterval:

struct PendingInterval {
IntEsteso *interval;
enum {START,ACTIVE,END} status;

}
where interval i s a poi nter t o the i ntervalsym boland st atus
indi cat esi ft hei ntervali sst arting on t hef igure,i sact iveon t he
figureori sendi ng on t hef igure.

Nota (note)

Parentcl ass
Figura

Prot ect ed at tri butes
Suddi vi si one*PSuddi vi si one
Abbel lim ento *PAbbel lim ento
Sordina*PSor dina
Arm onici*PAr m onici
D iteggi ato *PDi teggi ato
EspressCom post a*PEspr essCom post a
AlterazCom posta*PAl terazCom posta

Publicmethods
Suddi vi si one*Get PSuddivi si one( )
Abbel lim ento *Get PAbbellim ento()
Sordina*Get PSordina()
Arm onici*Get PArm onici ()
D iteggi ato *Get PDiteggi ato()
EspressCom post a*Get PEspressCom post a()
A lterazCom posta*Get PAlterazCom posta()

Pausa ( rest )

Parentcl ass
Figura

Prot ect ed at tri butes
Booli nvi si ble IsTRUE foran i nvi si blepause( used f orl ayer s) .
Boolw i thout Space I sTRUE foran i nvi si ble pause at tached t o the f ol lowing f igure (used f or“i n

levar e”m easur es) .
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Publicmethods
BoolGet Invi si ble()
BoolGet W ithout Space( )

Accordo ( choard)
ClassAccordo r epresent sachor d.
Parentcl ass

Nota,Li staFigure
Prot ect ed at tri butes

ClassI D NoteID Class i dent ifier of t he not es i n chor d (e.g.CL_NM INIM A,CL_NCROM A
etc.)

Arpeggi o *PAr p Pointert o an ar peggi o obj ect
BoolD i teggi atoUp Iti ndi cat es i ff inger ing have t o be pl aced above ( TRUE)orbel ow (FALSE)

thechor d
Publicmethods

Arpeggi o *Get PArpeggi o()
ClassI D GetNoteID() I tr eturnst hecl assi dent ifieroft henot esoft hechor d.
BoolAddNot a(Nota*pn) I taddsanot eto thechor d.

Comments& examples
SinceAccor do i saLi staFigure,t hem ethodsofLi staFigurecan beused t o i teratethrough t henot esoft he
chor d.
Forexam pl e:

Accordo *pAcc;
…
Nota *pNote=(Nota*)pAcc->GetFirstF();
while(pNote!=NULL)
{

… use object pNote …
pNote=(Nota*)pAcc->GetNextF(o);

}

W hilei teration ofnot esf rom am ethod ofAccor do i s:
Node *n=first;
while(n!=NULL)
{

Nota *pNote=(Nota*)n->ObjectPtr;
… use object pNote …
n=GetNext(n);

}

GruppoNot e(beam ofnot es)
Thiscl assi sused t o representbeam ed not es.
Parentcl ass

Figura,Li staFigure
Prot ect ed at tri butes

Publicmethods

Comments& examples
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SinceGruppoNot eisaLi staFigure,t hem ethodsofLi staFigurecan beused t o i teratethrough t hef igures
(notes,r est sand anchor age) .
Forexam pl e:

GruppoNote *pBeam;
…
Figura *pFig=pBeam->GetFirstF();
while(pFig!=NULL)
{

… use object pFig …
pFig=pBeam->GetNextF(pFig);

}

W hilei teration off iguresf rom am ethod ofGruppoNot eis:
Node *n=first;
while(n!=NULL)
{

Figura *pFig=(Figura*)n->ObjectPtr;
… use object pFig …
n=GetNext(n);

}

AlterazCom post a (acci dent alseven com posi te)

Parentcl ass
DrawObject

Prot ect ed at tri butes
intn_al terazi oni Num berofacci dent als
A lterazi one* al terazi oni [N_ALT_M AX ] V ectorofpoi ntersto theacci dent alsobj ect s

Publicm ethods
intGet n_al terazi oni () I tr eturnst henum berofacci dent als.
A lterazi one* Get PAlterazi one( inti ) I tr eturnst heacci dent alatposi tion i ,st arting f rom 1.

Comments& examples
Thetypeofacci dent alcan ber etrieved usi ng theGetID()m ethod ofDrawObj ect ,f orexam pl e:
for(i=1; i<=Getn_alterazioni(); i++)

switch(GetPAlterazione(i)->GetID())
{

case CL_DIESIS:
… sharp …
break;

case CL_BEMOLLE:
… flat …
break;

case CL_BEQUADRO:
… natural …
break;

… etc …
}

EspressCom post a (com posi teexpressi on)

Parentcl ass
Indi cazi one

Prot ect ed at tri butes
Intn_espr essi oni Thenum berofexpr essi on sym bol s
Espressi one* espr essi oni [N_ESP_M AX ] V ectorofpoi ntersto theexpr essi onssym bol s

Publicmethods
IntGet n_espr essi oni () I tr eturnst henum berofexpr essi onssym bol s.
Espressi one* Get PEspressi one( inti ) I tr eturnst heexpr essi on atposi tion i ,( posi tion st artsf rom 1).
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Espressi one* Get PEspressi one( ClassI D,
intI dsym =0)

Itr eturnst heexpr essi on (ifi texi sts)ofcl assi dent ified by t he
ClassI D and for gener ic expr essi ons al so by t he sym bol
ident ifier.

Comments& examples
Theki nd ofexpr essi on can ber etrieved usi ng theGetID()m ethod ofDrawObj ect ,f orexam pl e:
for(i=1; i<=Getn_espressione(); i++)

switch(GetPEspressione(i)->GetID())
{

case CL_STACCATO:
… staccato …
break;

case CL_TENUTO:
… tenuto …
break;

case CL_SFORZATO:
… sforzato …
break;

… etc …
}

Abbel lim ento (ornam ent s)

Parentcl ass
DrawObject

Prot ect ed at tri butes
BoolaboveNot a IsTRUE ift hesym boli spl aced abovet henot e.
BoolDoppi o IsTRUE fordoubl eM ordent e.
A lterazi one*PAl tSopra Pointert o theacci dent alovert hesym bol
A lterazi one*PAl tSotto Pointert o theacci dent albel ow thesym bol

Publicmethods
BoolGet AboveNota()
BoolGet Doppio()
A lterazi one* Get PAltSopra()
A lterazi one* Get PAltSotto()

Viol ino (vi ol in sym bol s)

Parentcl ass
Strum ento

Prot ect ed at tri butes
Corda*Pcor da

Publicmethods
Corda*Get PCorda()

Arco ( arc)

Parentcl ass
V iol ino

Prot ect ed at tri butes
BoolScr iver eArco I fi ti sTRUE the“ar co”sym boli sdr awn.
DirezArco *PDi rezArco
ParteArco *PPar teArco
Posi zArco *PPosi zArco

Publicmethods
BoolGet Scriver eArco( )
D irezArco *Get PDirezArco( )
ParteArco *Get PParteArco( )
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Posi zArco *Get PPosizArco( )

Int Esteso ( hori zont alsym bol s:sl ur,t ie,crescendo,et c… )

Parentcl ass
DrawObject

Prot ect ed at tri butes
Num CodeNum ericCode I dent ifieroft hei nterval .
Figura*PFi gStart Thest arting f igureoft hei ntervalsym bol
Figura*PFi gEnd Theendi ng f igureoft hei ntervalsym bol
BoolSopr a Iti sTRUE ift hei ntervali sabovet hef igures.

Publicmethods
Figura* Get PFigStart()
Figura* Get PFigEnd()
BoolGet Sopra()

ListaInt Est( listofhori zont alsym bol s)

Parentcl ass
Lista

Prot ect ed at tri butes

Publicmethods

Comments& examples
SinceLi staIntEsti saLi sta,t hem ethodsofLi sta can beused t o i teratethrough t hei ntervalsym bol s.
Forexam pl e:

ListaIntEst *pIntList;
…
IntEsteso *pInt=(IntEsteso*)pIntList->GetFirst();
while(pInt!=NULL)
{

… use object pInt …
pInt=pIntList->GetNext(pInt);

}

W hilei teration ofi nterval sf rom am ethod ofLi staIntEsti s:
Node *n=first;
while(n!=NULL)
{

IntEsteso *pInt=(IntEsteso*)n->ObjectPtr;
… use object pMeasure …
n=GetNext(n);

}
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7 W EDEL-O O M M Service exam pl e

In this sect ion i s pr esent ed a si m ple ser vi ce t hatper m its the navi gation of t he m ain scor e.I t i s onl y an
exam ple, i t doesn’ t pr etend t o be com pl ete or per fect , i t i s onl y used t o show how a ser vi ce can be
im plem ented.

Thei deai sto haveacur rentpat h (scor e,m easur e,st af f,l ayer ,f igure)and wi th speci ficcom m andsperm itt o
changet hecur rentscor e(go to f irst ,l ast ,nextand pr evi ousscor e),when t hecur rentscor e ischosen anot her
com m and isused t o i terate trough t hem easuresoft he scor e sel ect ing the cur rentm easur e,t hen t he st af fsof
them easurecan besel ect ed ,t hesam efort hel ayeroft hest af fand f inal ly f ort hef iguresi n thel ayer .

ClassExServi ceCommand isdef ined t o representanavi gation com m and,i ti scom posed oft wo parts:
1. t hem ovem entcom m and,t hatcan beFI RST,NEX T,PREV and LAST.
2. t he l evelon whi ch t he m ovem enthave t o be appl ied,i tcan be SCORE,M EASURE,STAFF,LAYER,

FIGURE.

enum Op {FIRST,NEXT,PREV,LAST};
enum Level {SCORE,MEASURE,STAFF,LAYER,FIGURE};

class ExServiceCommand
{

protected:
Op op;
Level level;

public:
ExServiceCommand() { Set(FIRST,SCORE); };
ExServiceCommand(Op o,Level l) { Set(o,l); };
void Set (Op o, Level l) { op=o; level=l; };
Op GetOp() { return op; };
Level GetLevel () { return level; };

};

ClassExServi cePath isused t o st ore the cur rentpat h,i tpr esent s the m ethods t o getand sett he at tributes,
and i fan at tributeissett heat tributesoft hel owerl evel sar eresett o NULL values:

class ExServicePath
{

protected:
Spartito *score;
Battuta *measure;
int staff;
int layer;
Figura *fig;

public:
ExServicePath()
{

SCORE

M EASURE

STAFF

LAYER

FIGURE

cur rent path
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score=NULL;
measure=NULL;
staff=0;
layer=0;
fig=NULL;

};

Spartito* GetScore () { return score; };
void SetScore (Spartito* s) {

score=s; measure=NULL; staff=0; layer=0; fig=NULL;
};

Battuta* GetMeasure () { return measure; };
void SetMeasure (Measure* m) {

measure=m; staff=1; layer=1; fig=NULL;
};

int GetStaff () { return staff; };
void SetStaff (int s) { staff=s; layer=1; fig=NULL; };
void NextStaff (int max) {

staff++; layer=0; fig=NULL;
if (staff>max) staff=0;

};
void PrevStaff () {

staff--; layer=0; fig=NULL;
if (staff<0) staff=0;

};

int GetLayer () { return layer; };
void SetLayer (int l) { layer=l; fig=NULL; };
void NextLayer (int max) {

layer++; fig=NULL;
if (layer>max) layer=0;

};
void PrevLayer () {

layer--; fig=NULL;
if (layer<0) layer=0;

};

Figura* GetFig () { return fig; };
void SetFig (Figura* f) { fig=f;};

};

ClassExServi ceData isthedat ast ruct uregi ven t o al lt heExServi cem ethodsi n them usiccl asses.
Iti scom posed oft heExServi ceCom m and (thecom m and to beexecut ed)and t he exSer vi cePath (the cur rent
path):

class ExServiceData
{

public:
ExServiceCommand cmd;
ExServicePath current;

};

In m ethod ExSer vi ce ofcl assPar titura,f orf irsti schecked t he l evelwher e the com m and isto be appl ied,i f
iti stheSCORE levelt hecom m and isexecut ed usi ng the i nform ation accessi ble from Partitura(listaSpa).I f
thel eveli snotcor rectt hecom m and isexecut ed cal ling theExServi cem ethod ofSpar tito (thel owerl evel ).

int Partitura::ExService(ExServiceData *data)
{

if(data->cmd.GetLevel()==SCORE)
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{
switch(data->cmd.GetOp())
{

case FIRST:
data->current.SetScore(listaSpa.GetFirstSpa());
break;

case LAST:
data->current.SetScore(listaSpa.GetLastSpa());
break;

case NEXT:
data->current.SetScore(listaSpa.GetNextSpa(

data->current.GetScore()));
break;

case PREV:
data->current.SetScore(listaSpa.GetPrevSpa(

data->current.GetScore()));
break;

}
if(data->current.GetScore()!=NULL)

return 1; // all OK!
return 0; // at the end/begin or something wrong!

}
return data->current.GetScore()->ExService(data);

}

Them ethod ExSer vi ceof cl assSpar tito hast hesam est ruct ureoft hepr evi ousone.I ft he l eveli scor rectt he
com m and isexecut ed f rom them ethod ot herwiset heexecut ion i sdel egat ed to thel owerl evel( Battuta).

int Spartito::ExService(ExServiceData *data)
{

if(data->cmd.GetLevel()==MEASURE)
{

switch(data->cmd.GetOp())
{

case FIRST:
data->current.SetMeasure((Battuta*)listaBat.GetFirst());
break;

case LAST:
data->current.SetMeasure((Battuta*)listaBat.GetLast());
break;

case NEXT:
data->current.SetMeasure(

(Battuta*)listaBat.GetNext(data->current.GetMeasure()));
break;

case PREV:
data->current.SetMeasure(

(Battuta*)listaBat.GetPrev(data->current.GetMeasure()));
break;

}
if(data->current.GetMeasure()!=NULL)

return 1; // all OK!
return 0; // at the end/begin or something wrong!

}
return data->current.GetMeasure()->ExService(data);

}

The ExServi cem ethod ofBat tutahavet o m anagethecom m andsfort hest af fsand f ort hel ayer s.

int Battuta::ExService(ExServiceData *data)
{

switch(data->cmd.GetLevel())
{
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case STAFF:
switch(data->cmd.GetOp())
{

case FIRST:
data->current.SetStaff(1);
break;

case LAST:
data->current.SetStaff(GetNumStaffs());
break;

case NEXT:
data->current.NextStaff(GetNumStaffs());
break;

case PREV:
data->current.PrevStaff();
break;

}
if(data->current.GetStaff()!=0)

return 1; // all OK!
return 0; // something wrong!

case LAYER:
switch(data->cmd.GetOp())
{

case FIRST:
data->current.SetLayer();
break;

case LAST:
data->current.SetLayer(4);
break;

case NEXT:
data->current.NextLayer(4);
break;

case PREV:
data->current.PrevLayer();
break;

}
if(data->current.GetLayer()!=0)

return 1; // all OK!
return 0; // something wrong!

default:
pLayer=GetPLayer(data->current.GetStaff(),

data->current.GetLayer());
if(pLayer!=NULL)

return pLayer->ExService(data);
}
return 0; // oops… something wrong!

}

Them ethod ExSer vi ceofcl assLayerexecut est hecom m and fori terating thef igures,i n thisi m plem entation
the m ethods GetFirstFig and GetNextFig are used t o i terate through t he f igures of t he l ayer wi thout
consi dering beam s as a f igure.The LAST and PREV com m and are not i m plem ented si nce Li staFigure
doesn’ thavem et hodsf ort his.

int Layer::ExService(ExServiceData *data)
{

// the level have to be FIG.
// assert(data->cmd.GetLevel()==FIGURE)

switch(data->cmd.GetOp())
{

case FIRST:
data->current.SetFig(GetFirstFig());
break;
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case LAST:
break;

case NEXT:
data->current.SetFig(GetNextFig());
break;

case PREV:
break;

}
if(data->current.GetFig()!=NULL)

return 1; // all OK!
return 0; // at the end/begin or something wrong!

}

An exam ple ofuse oft hisser vi ce i s the f ol lowing,i ti terates t rough t he f iguresoft he f irstm easur e oft he
firstscor e(onest af fand onel ayeri sassum ed)and pr intsthedur ation ofeach obj ect :

Partitura *pPartit;
…

ExServiceData data;

data.cmd.Set(FIRST,SCORE);
pPartit->ExService(&data);
data.cmd.Set(FIRST,MEASURE);
pPartit->ExService(&data);

data.cmd.Set(FIRST,FIGURE);
pPartit->ExService(&data);
while(data.current.GetFig()!=NULL)
{

printf(“durate = %f\n”,data.current.GetFig()->GetDurata());
data.cmd.Set(NEXT,FIGURE);
pPartit->ExService(&data);

}
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8 W EDEL-O O M M Score Im ages

Them anagem entofscor eim agesisdonewi th thef ol lowing cl asses:
ClassI magethati sder ived f rom DrawObjectt hathave t he f unci onal itiest o load a GIF im age,and m et hods
to draw thei m agein acanvas.
Class I mgPartitura r epresent s the i m age of a M ai n Score and have as at tributes t he st arting and endi ng
m easure presenti n the i m age.Cl ass I m gRiga represent s a r ow oft he scor e fora si ngl e par t,and have t he
attributesoft hest rating and t heendi ng m easuresoft hei m age.
ClassLi staPart itura i sthe l istcol lect ing al lt he i m agesoft he m ain scor e.W hi le Li staRighicont ainsal lt he
rows ofa si ngl e par t.Cl ass Li staPart ii s used t o col lectt he Li staRighiobj ect s ofal lt he par ts ofa m ai n
scor e.M or eovercl assI Part itura col lect sthem ain scor eim agesand t hepar tsi m ages.

IPartitura DrawObje
t

Im age

Im gPartitura Im gRiga

Lista

ListaPartiListaRighiListaPartitura
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Thef ol lowing i san obj ectdi agram :

IPartitura

ListaPartitura

ListaParti

ListaRighi

Im gPar titura Im gPartitura

Im gRiga

Im gRiga

Im gRiga

ListaRighi

Im gRiga

Im gRiga

Im gRiga
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9 Relat ionshi ps am ong W EDEL Editor C l asses and t hose of t he
W EDEL-O O M M

Classnam e Engl ish Nam e M anaged Sym bolsorM usi cStruct ures
Abbel lim ento Ornam ent Gener icOrnam ent
Accent o Accent AccentExpr essi on
Accor do Chord Chordssi ngl esand i n beam s
Alterazi one Acci dent al A gener icAcci dent al
A lterazi oneCom posta Com posedAcci dent al A Com posi teAcci dent al
Ancoraggi o Anchor age To f ix an hor izont alsym bolwi thou havi ng the needsof

a f igure:not e,r est .The anchor age has nott im e/space
duration f ort hej ust ificat ion and dr awing.

Annotazi one Annot ation Conduct orannot ation
Arco Bow GenericBow direct ion:Up,Down
ArcoGiu Bow Down Bow Down
ArcoGiuFinoA BowDownTillTo Bow down forvi ol in with an ar row
ArcoSu Bow Up Bow Up
ArcoSuFi noA BowUpTillTo Bow up forvi ol in with an ar row
Arm aturaChiave K eySi gnat ure K ey Signat ure
Arm onici Har m onics Bot h thehar m onics
ArpaPedal Har pPedal Har p Pedal
Arpeggi o Arpeggi o Arping f orst rings
Barra Barline GenericBarlineoft hem easure
Battuta M easure Them easure
BDashed DashedBar line Dashed Bar line
BDoppia DoubleBarline Doubl eBarline
Bem olle Flat Fl at
Bem olle1Q Flat1Q A quarterf lat
Bem olle3Q Flat3Q Threequar terf lat
Bend Bend Bend f orgui tar,asquar esl ur
Bequadr o Natural Nat ural
Bequadr o 1Q Natural1Q A quarternat ural
Bequadr o 3 Q Natural3Q Threequar ternat ural
BFinal e Final Barline Fi nal Barline
BfineRit Fi nal RepeatSign End ofRef rain
BInizi oFine StartFinal RepeatSign Startand end r efrain
BInizi oRit St artRepeatSi gn StartRef rain
BInvi si bi le Invi si bleBarline I nvi si bleBarline
BSingol a Singl eBarline Singl eBarline
Cam bioRit ChangeRef rain ChangeRef rain
CBaritono Bar itoneClef Bar itoneClef
CBasso BassCl ef BassCl ef
CBasso8 BassCl ef8V B BassClef8 V B
CBasso8Sopr a BassCl ef8V A BassClef8 V A
CBassoOld Old CClef Ol d C Clef
CContral to A ltoClef A l to Clef
Chiave Cl ef A Gener icClef
CM ezzoSoprano M ezzoSopr anoClef M ezzo Sopr ano Clef
Coda Coda Thesym bolofCoda
ConSord W ithM ute W ithM ute
Corda String Num bersf orSt rings
Corona Fer m ata W oith sever aldi fferen shapes
CPercus2l ines Per cussi on2Li nes Per cussi on 2 Li nesCl ef
CPercusBox Per cussi onBox Per cussi on Box Clef
CSoprano Sopr anoClef Sopr ano Clef
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CTab TablatureClef Tabl atureClef
CTenore Tenor Clef TenorCl ef
CTenore8 Tenor Clef8V B TenorCl ef8 V B
CV iol ino Trebl eClef Tr ebl eClef
CV iol ino8 Trebl eClef8V B Trebl eClef8V B
CV iol ino8Sopr a Trebl eClef8V A Trebl eClef8 V A
CV uota Em ptyClef Em pty Clef
DaCapo DaCapo D.C.
DalSegno Dal Segno D.S.
Diesi s Sharp Sharp
Diesi s3Q Sharp3Q Threequar tershar p
Diesi s1Q Sharp1Q A quarterShar p
DirezArco BowDirect ion BowDirect ion
DitaCorde FretBoard Freatboar d
DitaFi le FretBoardFi le Freadbor ad f iledat abase
Diteggi ato Finger ing Fi nger ing num bers
Doppio Bem olle DoubleFlat Doubl ef lat
Doppio Diesi s Doubl eSharp Doubleshar p
EspGenerica GenericExpr essi on GenericSym bol/Expressi on
EspressCom post a Com posedExpressi on Com positeexpr essi on
Espressi one Expr essi on GenericExpr essi on
Figura Figure Supercl assoff igures
Forcel la Fork Crescendo,decr escendo
Forcel laEstesa Ext endedFor k Ext ended cr escendo and descr escendo
Frecci a Arrow Arrow
GInferiore InferiorGroup I nferiorTur n
Glissat o Glissando Gl issando
Gruppet to Sm allGroup Tur n
GruppoNote Beam Beam offigures
GSlash GroupSl ash Sl ash Tur n
GSuperiore Super iorGroup Super iorTur n
GUp GroupUp Up Turn
Indi cazi one I ndi cat ion Indi cat ions
Interval lo Interval A gener icHorizont alsym bol
Intest azi one Headi ng GenericContainerofM easur eHeader
IntEsteso Ext endedI nterval Ext ended Hor izont al /IntervalSym bol
Layer Layer Them odelofLayer
Legat Quadra SquareSlur A bend,squar esl urwi th anum ber( terzi ne)
Legat ura Slur Sl ur
Legat V alore Tie Tie
Lettera Let ter A l etter
Lista Li st Li stgener ic
ListaBattute M easuresLi st Li stofM easuesasseen by t hePart( spar tito)
ListaFigure FigureLi st Li stofFi gures
ListaIntEst Ext endedI nterval List Li stofExt ended I ntervalf orhor izont alsym bol s
ListaParentesi Br acket sLi st Li stofBr acket sf orgr oupi ng st af fs
ListaSillabe Syl labl eLi st Li stofSyl labl esf orLyr ic
ListaSpartiti Scor esLi st Thel istofPar tsasseen by t heM ain Score(Partitura)
M artDolce SweetM artel lato Sweetham m ered Expr essi on
M artel lato M artel lato Ham m ered Expr essi on
M etronom o M etronom e Them etronom ici ndi cat ion
M Inferiore InferiorM ordent I nferiorM or dent
M odifOttava M odi fyOctave ChangeofOct avei n sever alf orm s
M ordent e M ordent M or dent
M ovim ento M ovem ent M ovem enti ndi cat ion
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M Superiore Super iorM ordent Super iorM or dent
NBiscr om a 32thN 32th Note
NBreve BreveN BreveNote
NCrom a 8thN 8th Note
NFusa 128t hN 128th Note
NM inim a HalfN HalfNot e
Nota Note Supercl assofnot es
NSem ibiscr om a 64thN 64th Note
NSem ibreve W holeN W holeNote
NSem icrom a 16thN 16th Note
NSem im inim a QuarterN QuarterNot e
Num Battuta M easureNum ber Num berofM easur e
Num grande Bi gNum ber A num berwr itten with abi g font
Num Pausa RestNum ber Thenum beron t hegener icrest
Num Uguale Equal Num ber Thenum berofr epeat ed m easures
Occhi al i G l asses To getat tent ion
Onda W ave Thesym bolofW ave
OrganPedal Or ganPedal Hor gan Pedal
Parentesi Br acket Gener icsi ngebr acketf orgr oupi ng st af fs
ParGraf fa Brace Bracebr acketf orgr oupi ng st af fs
ParQuadra SquareBracket Squar ebracketf orgr oupi ng st af fs
ParteArco BowPart Gener icpar toft hear cf orvi ol in
Partitura M ain Score Them ain scor e
Pausa Rest Super cl assofr ets
PBiscr om a 32thR 32th Rest
PCrom a 8thR 8th Rest
PDueBatt TwoM easur esRest Two M easur esRest
PedalDown PedalDown PedalDown
Pedale Pedal Gener icPedal
PedaleFinoA Pedal TillTo Pedalup t o forPi ano
PedalUp PedalUp PedalUp
Pentagram m a Staf f Thesuppor tf ornot esf rom 1 to 7 l ines
Percussi one Percussi on GenericPercussi on
PFusa 128 thRest 128 th Rest
PGenerica Gener icRest Gener icRest
PianoPedal Pi anoPedal Pi ano Pedal
Pizzi cat o Pizzi cat o Pizzf orV i ol in
PM inim a HalfR HalfRest
Ponticel lo Bridge Pont .ForV i ol in
Posi zArco BowPosi tion GenericPosi tion ofAr cf orV i ol in
PQuattroBatt Four M easR FourM easur eRest
PrFiato Breathe To getabr eath
PSem ibiscr om a 64thR 64th Rest
PSem ibreve W holeR W holeRest
PSem icrom a 16thR 16th Rest
PSem im inim a QuarterR QuarterRest
Punta Punta Puntaforvi ol in
PuntoAllungat o PuntoAllungat o Punto Allungat o Expressi on
PuntoV alore Augm entationDot Augm ent ation dot
Riferim ento Reference A r eferencesym bol( D.C.,D.S.,Label ,et c.)
RipBatt Repeat M easure RepeatM easur e
RipBattN RepeatM easureNTim es RepeatM easur eN Tim es,wi th aspeci fied N
Ripetizi one Repet ition GenericRepeatSym bol
Ripm ezzBatt Repeat HalfM easure RepeatHal fM easur e
RipTem po RepeatTim e RepeatTi m e
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Salto Jum p A Jum p point
Scansi one Scansi on ||||sym bol
Segno Sign M arkerused f orr epet itions( DalSegno)
Sforzat o Sforzat o Sforzat o Expressi on
Sillaba Syl labl e ForLyr ic
Sordina M ute M ute
Spartito PartScor e Thesi ngl ePart
Staccat o Staccat o Staccat o Expressi on
Strum ento Inst rum ent Gener icI nst rum ent
Tal lone Tal lone( Heel) Tal lonef orV i ol in
Tast iera K eyboar d K eyboar d forvi ol in
TDinam ico Dynam icText A t extassoci ated to af igure
Tem po Tim e Tim eSignat ure
Tenuto Tenut o Tenut o Expressi on
TGenerico Gener icText A t extassoci ated to af igure
Tim pano Tim pani Per cussi on regul ation f orchangi ng tone
TM ovim ento M ovem entText Text uali ndi cat ion ofm ovem ent
TNum erico Num ericText t ext
Trem olo Trem olo Trem olo
Trillo Trill Tr ill
TrilloOnda TrillW ave Trillw i th af ol lowing wave
V ariazi oneV al ore Changeof V alue Genericchangeoff iguredur ation
V iaSordina W ithout M ute W ithout M ute
V iol ino V iol in GenericV iol in Sym bols
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10 W EDEL M usic Edi torO bj ectO ri ent ed M odel

Thecl assesused f oruseri nterfacear eshown i n thef ol lowing cl assdi agram :

The m usic edi tor w i llopen m any wi ndow fram es,f ram es for m usi c vi sual izat ion/edi ting and som e m ini
fram esfort oolpal ettes.Cl asswxM EScoreFram e derived f rom wxFram e hasbeen i ntroduced t o representa
m usic f ram ewhilewxM EM enuFram ederived f rom wxM iniFram e represent sa t oolpal ette.Si nce t he m usic
edi tor can open m any vi ews of t he sam e scor e (the m ain scor e vi ew,and one vi ew for each par t) cl ass
Fram eM anagerhasbeen i ntroduced t o m anage the vi ewsopened and al so t o m anage the f ram esoft he tool
pal ettes opened. The cl ient ar ea of t he f ram es are wxM EScoreCanvas f or t he scor e fram es and
wxM EM enuCanvas for t he m enu fram es.Cl ass wxM usi cEdi tor r epresent s the m usic edi tor and has an
inst anceoft heFram eM anagerto handl eal lt hef ram esoft heedi tor.
Class Li ooW indow represent s a vi rtualw i ndow cont ainng a sym bol ic scor e (Partitura) or an i m age scor e
(IPartitura).M asaeW indow represent sa window with a sym bol ic m ain scor e while DliooW indow represent s
a window with a si ngl e par tscor e.M or eover M asaeW I mg and DliooW indowImg have been der ived t o
handl e al so i m age scor es.Cl asswxM EScoreCanvashasa poi ntert o a obj ectder ived f rom LiooW indow,i n
this way each scor e fram e can have,a sym bol ic m ain scor e,a sym bol ic par t,an i m age m ain scor e oran
im agepart.

Since m any vi ew of t he sam e scor e have t o be opened t here is the pr obl em to m antain consi stent t he
di fferentvi ews.M any sol utions coul d be adopt ed,one i s to use t he com m unicat ion m echani sm s used i n
M OODS for t he cooper ative edi ting.So each wi ndow is m anaged by a di fferentpr ocess com m uni cat ing
with the ot hersusi ng PV M .Anothersol ution coul d be t he repl icat ion oft he scor esso each wi ndow hasa
di fferentobj ectcont aining the scor e to be vi ewed,and t hese ver si ons ( al li n the sam e process) coul d be

ParteL ParteM

LoM as M aM ass

LD M as

LiooW indow

M asaeW indow

IPartitura

Partitura

DliooW indow

M asaeW Im g
D liooW indowIm g

Connect ion

wxM EScoreFram e wxM EM enuFram e

wxM iniFram e

wxScrolledW indow

wxM EScoreCanvaswxM EM enuCanvas

wxM usicEdi tor

Fram eM anager

w xFram e

LW indow
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m antained consi stentusi ng basi cal ly the sam e m echani sm sofM OODS (com m and repl icat ion) butwi thout
sendi ng com m andsusi ng PV M .
ClassesPar teM ,Par teL,LoM as,LDM asand M am assar e used t o m anage the syncr oni zat ion oft he vi ews,
and willbeadapt ed f rom thoseofm oodswhi lecl assCom m unicat ion m anagest hecom m unicat ion needed t o
updat ethedi fferentvi ews.



DE4.1.1 W EDEL ToolKit

86

11 ABB m odule

The ABB m odule iscom posed f rom a setofcl asses;each one i m plem ents a m usicalsym bolofor nam ent.
TheOrnam entsconsi dered ar e:
• Trem olo;
• Trill;
• Inferiorm or dent ;
• Superiorm or dent
• Inferiorsm al lgr oup;
• Superiorsm al lgr oup.

Theornam entsrefersto not esorchor dsand t husi n the cl assest hati m plem entsuch m usi calf igureswe will
refer t o them .Al lt he or nam ents ar e chi ldren cl asses ofa gener ic cl ass Abbel lim ento thatdescends f rom
DrawObject .I n facteach or nam enti san obj ectt hatcan be dr awn.Ther efore i ti nher its f rom DrawObject ,
through Abbel lim ento,al lt he necessar y m ethods,r edef ining each t im e the Draw m ethod.The cl assest hat
bel ong t o thism oduleare:
• Abbel lim ento;
• Trem olo;
• Trillo;
• M ordent e;
• M Inferiore;
• M Superiore;
• Gruppet to
• GInferiore;
• GSuperiore.

11.1 Class Abbel lim ento

11.1.1 Descri pt ion
Thisi san abst ractcl asst hathast he pur pose ofr epresent ing al lt he or nam entsthatcan appearon a
m usicalscor e.The or nam entsar e soundsorgr oupsofauxi liary soundswhose f unct ion i sador ning
them ain sound,gi vi ng hi m aparticul arexpr essi on ori m portancei n them usicalspeech.

11.1.2 Fat hercl ass
DrawObject

11.1.3 Children cl asses
Trem olo,Tr illo,M or dent e,Gr uppet to

11.1.4 Prot ect ed at tri but es
aboveNot a

Boolean t hatdef inesi ft heor nam entwi llbedr awn aboveorbel ow thef igurethati tr efers
to.

11.1.5 Publ ic m ethods
BoolG et AboveNot a()

Itr eturnst heBool ean t hatdef inest heposi tion oft heor nam entaboveorbel ow thef igurei tr efersto.
voi d SetAboveNot a(Boolabove)

Itset s the Bool ean at tribute aboveNot a TRUE ift he or nam entgoes above orFALSE i f i t
goesbel ow thef igurei tr efersto.

voi d Draw ()
Itdr awstheor nam ent.

char*Descri be(Context )
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11.2 Class Trem ol o

11.2.1 Descri pt ion
Thiscl assal lowsdesi gni ng the trem olo sym bol ,t hatconsi stsoft he al ternation ofa cer tain num ber
ofdasheswi th avar iabl egradi entposed bet ween two adjacentnot es.Thi sm usicalsym bolshowst he
rapi d al ternating,r hyt hm ical ly uni form and prolonged,of t he sound.Di fferently f rom the ot her
ornam ents,i ti sm anaged by t hecl assBat tuta:t hisent ai lsthati twoul d bei m possiblethepr esenceof
atrem olo sym bolbet ween two notesoft wo differentm easur eseven i ft hey wereadj acent .

11.2.2 Fat hercl ass
Abbel lim ento

11.2.3 Children cl asses
NONE.

11.2.4 Prot ect ed at tri but es
shortNBarre

Integert hatr epresent sthenum berofdashesoft hetrem olo.
PointPoi ntTo

Finalpoi ntoft hedash.
VUnitVU2Up,VU2Dw n,VU2Lf t,VU2Rgt

Distancesf rom AbsPosoft hesuper ior,i nferior,l ef tand r ightpoi ntsoft herect angl econt aining thef igure.

11.2.5 Publ ic m ethods
Trem ol o()

Ini tial iser :i tdef inest hei dent ifieroft hecl assi ni tial isi ng thenum berofdashest o zer o.
voi d SetNum Trem (shortnb)

Itset sNBarreatnb.
shortG et Num Barre( )

Itr eturnsNBarre.
voi d SetPos(constPoi nt& Plft,constPoi nt& Rgt)

Itset stheext rem itiesoft hedash accor ding to thepoi ntsPLf tand PRgt .
VUnitG et VU2Up()

Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.
VUnitG et VU2Dw n()

Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
VUnitG et VU2Lft()

Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.
voi d Draw ()

Itdr awstheTrem olo.
char*Descri be(Context )

11.3 Class Tri llo

11.3.1 Descri pt ion
This cl ass al lows drawing the Trillo sym bol . The Tr illo consi sts of t he rapi d al ternating,
rhyt hm ical ly uni form and prolonged,ofa sound wi th the i m m ediately super iorand,r arely,i nferior
one.Thesym boloft hetrilli st revent ual ly f ol lowed by acer tain num berofwaves.A l im ithasbeen
im posed to thenum berofwaves( 4).

11.3.2 Fat hercl ass
Abbel lim ento

11.3.3 Children cl asses
NONE.



DE4.1.1 W EDEL ToolKit

88

11.3.4 Pri vat e at tri but es
num tri lli

Integert hatr epresent sthenum berofwavesoft hetrill.
11.3.5 Publ ic M ethods

Tri llo()
Ini tial iser :i tset stheTrillo abovet hef igure to which i tr eferswith a num berofwavesequal
to zer o and def inest hei dent ifieroft hecl ass.

voi d SetNum Trilli(intnt ri lli)
Itset sthenum berofwavesoft hetrill.

VUnitG et VU2Up()
Itr eturnst he di stance f rom the cent re oft he Trillo sym bolt o the ext rem e superiorpoi ntof
thesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom the cent re oft he Trillo sym bolt o the ext rem e inferiorpoi ntof
thesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst he di stance f rom the cent re oft he Trillo sym bolt o the ext rem e rightpoi ntoft he
sym boli tsel f.

VUnitG et VU2Lft()
Itr eturns t he di stance f rom the cent re oft he Trillo sym bolt o the ext rem e lef tpoi ntoft he
sym boli tsel f.

voi d Draw ()
Itdr awstheTrillo.

char*Descri be(Context )

11.4 Class G ruppet to

11.4.1 Descri pt ion
This cl ass i s a gener ic cl ass f or desi gni ng the Gruppet to from which t he cl asses GI nferiore and
GSuperiorehasbeen speci al ised.Thenam esoft heset wo classesdo notm ean t hatone hast o be dr awn
bel ow and theot herabovet henot e.They si m ply refert o two differentki nd ofGr uppet to.

11.4.2 Fat hercl ass
Abbel lim ento

11.4.3 Children cl asses
GInferiore,GSuper iore

11.4.4 Publ ic m ethods
voi d Draw ()

Itdr awstheGruppet to.

11.5 Class G Inferi ore

11.5.1 Descri pt ion
This cl ass al lows desi gni ng the Gruppet to Inferiore sym bol t hat on t he scor e appear s as an
horizont alS;m usi cal ly consi stsi n abr iefm el odi c i nf lexi on duet o theal ternating oft hem ain sound
with thesound i m m ediately near by,super iorand i nferior,st arting f rom thei nferiorone.

11.5.2 Fat hercl ass
Gruppet to

11.5.3 Children cl asses
NONE.
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11.5.4 Publ ic m ethods
G Inf eri ore( )

Ini tial iser : i t set s the Gruppet to Inferiore above t he f igure i t r efers to and def ines t he
ident ifieroft hecl ass.

VUnitG et VU2Up()
It r eturns t he di stance f rom the cent re of t he Gruppet to Inferiore sym bol t o the ext rem e
super iorpoi ntoft hesym boli tsel f.

VUnitG et VU2Dw n()
It r eturns t he di stance f rom the cent re of t he Gruppet to Inferiore sym bol t o the ext rem e
inferiorpoi ntoft hesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom thecent reoft heGruppet to Inferioresym bolt o theext rem eright
poi ntoft hesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom the cent re oft he Gruppet to Inferiore sym bolt o the ext rem e lef t
poi ntoft hesym boli tsel f.

voi d Draw ()
Itdr awstheGruppet to Inferiore.

char*Descri be(Context )

11.6 Class G Superi ore

11.6.1 Descri pt ion
This cl ass al lows desi gni ng the Gruppet to Super iore sym bol t hat on t he scor e appear s as an
horizont alS i n a m irror-like posi tion with respectt o Gruppet to Inferiore;m usi cal ly consi sts i n a
briefm el odi c i nf lexi on duet o theal ternating oft he m ain sound wi th the sound i m m ediately near by,
super iorand i nferior,st arting f rom thesuper iorone.

11.6.2 Fat hercl ass
Gruppet to

11.6.3 Children cl asses
NONE.

11.6.4 Publ ic m ethods
G Superi ore( )

Ini tial iser : i t set s the Gruppet to Super iore above t he f igure i t r efers to and def ines t he
ident ifieroft hecl ass.

VUnitG et VU2Up()
Itr eturns t he di stance f rom the cent re of t he Gruppet to Super iore sym bolt o the ext rem e
super iorpoi ntoft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom the cent re of t he Gruppet to Super iore sym bolt o the ext rem e
inferiorpoi ntoft hesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturns t he di stance f rom the cent re of t he Gruppet to Super iore sym bolt o the ext rem e
rightpoi ntoft hesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom the cent re oft he Gruppet to Super iore sym bolt o the ext rem e lef t
poi ntoft hesym boli tsel f.

voi d Draw ()
Itdr awstheGruppet to Super iore.

char*Descri be(Context )
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11.7 Class M ordent e

11.7.1 Descri pt ion
This cl ass i s a gener ic cl ass f or desi gni ng the M ordent e from which t he cl asses M I nferiore and
M Superiorehasbeen speci al ised.A l so i n thiscaset henam esoft heset wo classesdo notm ean t hatone
has t o be dr awn below and the ot her above t he not e.They si m ply refer t o two different ki nd of
M ordent e.

11.7.2 Fat hercl ass
Abbel lim ento

11.7.3 Children cl asses
M Inferiore,M Super iore

11.7.4 Publ ic m ethods
voi d Draw ()

Itdr awstheM ordent e.

11.8 Class M Inferi ore

11.8.1 Descri pt ion
This cl ass al lows desi gni ng the M ordent e Inferiore sym bol . I t consi sts i n an i nst antaneous
al ternating ofa m ai n sound wi th the sound i m m ediately i nferior;i ti si ndi cat ed with a char act erist ic
w indi ng dash ver tical ly cutby m eansofabarl ine.

11.8.2 Fat hercl ass
M ordent e

11.8.3 Children cl asses
NONE.

11.8.4 Publ ic m ethods
M Inf eri ore( )

Ini tial iser : i t set s the M ordent e Inferiore above t he f igure i t r efers to and def ines t he
ident ifieroft hecl ass.

VUnitG et VU2Up()
It r eturns t he di stance f rom the cent re of t he M ordent e Inferiore sym bol t o the ext rem e
super iorpoi ntoft hesym boli tsel f.

VUnitG et VU2Dw n()
It r eturns t he di stance f rom the cent re of t he M ordent e Inferiore sym bol t o the ext rem e
inferiorpoi ntoft hesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst he di stance f rom the cent re oft he M ordent e Inferiore sym bolt o the ext rem e right
poi ntoft hesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom the cent re oft he M ordent e Inferiore sym bolt o the ext rem e lef t
poi ntoft hesym boli tsel f.

voi d Draw ()
Itdr awstheM ordent eInferiore.

char*Descri be(Context )



DE4.1.1 W EDEL ToolKit

91

11.9 Class M Superi ore

11.9.1 Descri pt ion
This cl ass al lows desi gni ng the M ordent e Super iore sym bol . I t consi sts i n an i nst antaneous
al ternating ofam ai n sound wi th thesound i m m ediately super ior;i ti si ndi cat ed with achar act erist ic
w indi ng dash.

11.9.2 Fat hercl ass
M ordent e

11.9.3 Children cl asses
NONE.

11.9.4 Publ ic m ethods
M Superi ore( )

Ini tial iser : i t set s the M ordent e Super iore above t he f igure i t r efers to and def ines t he
ident ifieroft hecl ass.

VUnitG et VU2Up()
Itr eturns t he di stance f rom the cent re of t he M ordent e Super iore sym bolt o the ext rem e
super iorpoi ntoft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom the cent re of t he M ordent e Super iore sym bolt o the ext rem e
inferiorpoi ntoft hesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom thecent reoft heM ordent eSuper ioresym bolt o theext rem eright
poi ntoft hesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom the cent re oft he M ordent e Super iore sym bolt o the ext rem e lef t
poi ntoft hesym boli tsel f.

voi d Draw ()
Itdr awstheM ordent eSuper iore.

char*Descri be(Context )



DE4.1.1 W EDEL ToolKit

92

12 ALT m odule

In thism odule al lt he acci dent alsto the m usicalnot esar e im plem ented.An acci dent alcan be posi tioned on
the l ef tofanot e(and i n thiscase i thasan ef fecton t hisone onl y)oratt he begi nni ng oft he m easure in the
key si gnat ure(and hasen ef fecton al lt henot esoft he m easure).Thi sm odule isthusi n connect ion with the
FIG m odule (by m eansofa I RB relationshi p bet ween the cl assAl terazi one Est esa and t he cl assNot a)and
with the BAT m odule (by m eans of a I RB relationshi p bet ween the cl ass Al terazi one and t he cl ass
Arm aturaChiave) ,besi des,obvi ousl y with the DRW m odule (through a I SA relationshi p bet ween the cl ass
Altrazi oneEst esaand t hecl assDr awObject ).
The acci dent als thatcan be pl aced on t he l ef toft he m usicalnot escan be bot h si m ple (shar p,f lat,nat ural )
and doubl e (doubl e shar p,doubl e f lat).I n the key si gnat ure,on t he ot herhand,onl y the si m ple acci dent als
areused.Thi sdi fferentuseoft heacci dent alshasm adeusdi fferentiate thesi m pleand doubl eacci dent alsi n
the i m plem entation.The cl assAl terazi oneEst esa i sthe m ostgener aland i sf atheroft he doubl e acci dent als
and ofan i nterm ediate cl ass ( A lterazi one)t hatcol lect s the si m ple acci dent als;t hus Al terazi oneEst esa wi ll
beconnect ed to thecl assNot a,wher easAl terazi onet o Arm aturaChiave.

12.1 Class Al terzi one Est esa

12.1.1 Descri pt ion

Thisi san abst ractcl assand i sthepr inci paloneoft hem odule,whi ch hast he
purposet o represental lt heacci dent alsoft hem usicalnot es.Thi scl assconnect s
(through aI RB relationshi p with Notacl ass)t heALT m oduleto theFI G m odule.

12.1.2 Fat hercl ass
DrawObject

12.1.3 Children cl asses
Alterazi one,Doppi oDiesi s,Doppi oBem olle

12.1.4 Prot ect ed at tri but es
intA l tezza

M usicalhei ghtoft heacci dent alw i th respectt o thenot ethati spl aced on t hel owerl ineoft hest af f( M i
in thetrem blecl ef).

BoolNot ina
Size oft he acci dent ali n the two typesofnot e and sm al lnot e.I ti sTRUE ift he acci dent alr efers to a
sm allnot e.

12.1.5 Publ ic m ethods
Alterazi oneEst esa( )

Construct oroft hecl asst hei ni tial isest heat tributeNotina=FALSE and theat tributeAltezza=0.
voi d SetA ltezza( int)

Itset sthem usicalhei ght.
voi d SetNotina(Bool)

Itset sthesi ze.
BoolG et Notina()

Itr eturnst hesi ze.
voi d SetPos(Draw O bject * d, constPoi nt& p)

Itset s the absol ute posi tion relativel y to the dr awobjectd.I fd=NULL i tset s the absol ute posi tion as
‘p’ .

voi d Draw ()
Itdr awstheobj ecti n AbsPos.

vi rt ualchar*Descri be(Context )
It r eturns a M usi cTeX descr iption, he want s the of fset i n the ent ry to be i m posed to the hei ght
accor ding to thecl efoft hem easure.
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12.2 Class Al terazi one

12.2.1 Descri pt ion

Thisi san abst ractcl asst hathast hepur poset o represental lt hesi m pleacci dent alsof
them usicalnot esand acqui resnear ly al lt hef unct ional itiesoft heAlterazi oneEst esa
cl ass.Thi scl assconnect s(by m eansofaI RB relationshi p with theArm aturaChiave

cl ass)t heALT m odulewith theBAT m odule.

12.2.2 Fat hercl ass
Alterazi oneEst esa

12.2.3 Children cl asses
Diesi s,Bem ol le,Bequadr o

12.2.4 Publ ic m ethods
voi d Draw ()

Itdr awstheobj ecti n AbsPos.

12.3 Class Doppi oDiesi s

12.3.1 Descri pt ion
This i sa sym bolcl asst hatr epresent sthe doubl e shar p acci dent alsym bol( thati ncr easest he not e’ s
hei ghtofat one) .

12.3.2 Fat hercl ass
Alterazi oneEst esa

12.3.3 Publ ic m ethod
DoppioDiesi s()

Construct oroft hecl asst hati ni tial isest henum berI D thati dent ifiest hetypeofgr aphi cobj ect .
VUnitG et VU2Up()

Itr eturns t he di stance f rom AbsPos to the super iorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom AbsPos to the i nferiorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto thepoi nton t heext rem erightdi fferentiating thecases
in which t heacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom AbsPosto the poi nton t he ext rem e lef tdi fferentiating the cases
in which t heacci dent alsrefersto anot eort o asm allnot e.

voi d Draw ()
Itdr aws the obj ecti n AbsPos di fferentiating the cases i n which t he acci dent als refers to a
noteort o asm allnot e..

char*Descri be(Context )

12.4 Class Doppi oBem olle

12.4.1 Descri pt ion
This i s a sym bolcl ass t hatr epresent s the doubl e f latacci dent alsym bol( thatdecr eases t he not e’ s
hei ghtofat one) .
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12.4.2 Fat hercl ass
Alterazi oneEst esa

12.4.3 Publ ic m ethod
DoppioBem olle()

Construct oroft hecl asst hati ni tial isest henum berI D thati dent ifiest hetypeofgr aphi cobj ect .
VUnitG et VU2Up()

Itr eturns t he di stance f rom AbsPos to the super iorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom AbsPos to the i nferiorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto thepoi nton t heext rem erightdi fferentiating thecases
in which t heacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom AbsPosto the poi nton t he ext rem e lef tdi fferentiating the cases
in which t heacci dent alsrefersto anot eort o asm allnot e.

voi d Draw ()
Itdr aws the obj ecti n AbsPos di fferentiating the cases i n which t he acci dent als refers to a
noteort o asm allnot e..

char*Descri be(Context )

12.5 Class Di esi s

12.5.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent stheshar p acci dent alsym bol( thati ncr easest henot e’ shei ghtof
an hal f-tone) .

12.5.2 Fat hercl ass
Alterazi one

12.5.3 Publ ic m ethod
Diesi s()

Construct oroft hecl asst hati ni tial isest henum berI D thati dent ifiest hetypeofgr aphi cobj ect .
VUnitG et VU2Up()

Itr eturns t he di stance f rom AbsPos to the super iorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom AbsPos to the i nferiorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto thepoi nton t heext rem erightdi fferentiating thecases
in which t heacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom AbsPosto the poi nton t he ext rem e lef tdi fferentiating the cases
in which t heacci dent alsrefersto anot eort o asm allnot e.

voi d Draw ()
Itdr aws the obj ecti n AbsPos di fferentiating the cases i n which t he acci dent als refers to a
noteort o asm allnot e..

char*Descri be(Context )

12.6 Class Bem olle
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12.6.1 Descri pt ion
Thisi sa sym bolcl asst hatr epresent sthe f latacci dent alsym bol( thatdecr easest he not e’ shei ghtof
an hal f-tone) .

12.6.2 Fat hercl ass
Alterazi one

12.6.3 Publ ic m ethod
Bem olle()

Construct oroft hecl asst hati ni tial isest henum berI D thati dent ifiest hetypeofgr aphi cobj ect .
VUnitG et VU2Up()

Itr eturns t he di stance f rom AbsPos to the super iorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom AbsPos to the i nferiorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto thepoi nton t heext rem erightdi fferentiating thecases
in which t heacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom AbsPosto the poi nton t he ext rem e lef tdi fferentiating the cases
in which t heacci dent alsrefersto anot eort o asm allnot e.

voi d Draw ()
Itdr aws the obj ecti n AbsPos di fferentiating the cases i n which t he acci dent als refers to a
noteort o asm allnot e..

char*Descri be(Context )

12.7 Class Bequadro

12.7.1 Descri pt ion
This i s a sym bolcl ass t hatr epresent s the nat uralacci dent alsym bol( thatdel etes t he ef fectof t he
si m pleacci dent alsshar p and f latbr ingi ng thenot eback t o i tsnat uralst atus) .

12.7.2 Fat hercl ass
Alterazi one

12.7.3 Publ ic m ethod
Bequadro( )

Construct oroft hecl asst hati ni tial isest henum berI D thati dent ifiest hetypeofgr aphi cobj ect .
VUnitG et VU2Up()

Itr eturns t he di stance f rom AbsPos to the super iorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom AbsPos to the i nferiorpoi ntdi fferentiating the cases i n which
theacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto thepoi nton t heext rem erightdi fferentiating thecases
in which t heacci dent alsrefersto anot eort o asm allnot e.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom AbsPosto the poi nton t he ext rem e lef tdi fferentiating the cases
in which t heacci dent alsrefersto anot eort o asm allnot e.

voi d Draw ()
Itdr aws the obj ecti n AbsPos di fferentiating the cases i n which t he acci dent als refers to a
noteort o asm allnot e..

char*Descri be(Context )
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13 AUDIO m odule

Audio m oduleisthepar toft hepr ojectwhi ch m anagesand pl aysaudi o f iles.

13.1 Class Audi oThread

13.1.1 Descri pt ion
AudioThread i sacl assyou can uset o pl ay wavef ileswithin an appl icat ion.I ti sder ived f rom wxThread
which i sthem ain wx cl assm adet o m anagethreads.
SinceAudi oThread usessom eA. P.I.f unct ions,you can’ tusei tf orLi nux appl icat ions.

13.1.2 Fat hercl ass

wxThread

13.1.3 Prot ect ed at tri but es

W aveM ultiRatePlayerO nThread *pl ayer
Playerat tributepoi ntsatt hewavef ilepl ayerand pr ocessor .
w xStri ng audi oFi le
It’sthenam eoft hewavef ileto bepr ocessed and pl ayed.
intbegi nBlock
Thethread st artspl ayi ng thef ilefrom thisbl ock.Each f ileissubdi vi ded i nto
fragm entsofsam pl es( blocks) ,i fbegi nBlock i s0,t heexecut ion st artsf rom the
begi nni ng oft hetrack.Seeal so …

13.1.4 Publ ic m ethods

AudioThread(w xSt ri ng Uaudi oFi le,i ntUbegi nBlock )
Classconst ruct or.I tt akest wo param eters:t hewavef ilenam eand the

begi nni ng bl ock.
w xThreadErrorRun( )
Itst artstheexecut ion oft hethread,hencei tst artsthepl ayi ng.Cal lt hism ethod f rom
them ain thread cont extaf tercr eat ing theaudi o thread by i tsconst ruct or.
vi rt ualvoi d *Ent ry()

Iti sthebody oft hethread.You don’ thavet o cal lt hism ethod,Run cal lsi taut om atical ly.
voi d Stop()

Itst opspl ayi ng thef ile,hencei tt erm inatest hethread.
voi d Pause( )

Itpauses t he pl ayi ng.Dur ing the pause st ate oft he pl ayer ,t he audi o thread sl eeps and onl y the m ain
appl icat ion i sunderexecut ion.

voi d Play( )
Ift hepl ayeri si n pausest ate,i tr est orest hepl ayi ng st ate,hencet hef ileexecut ion st artsagai n.

int Set Rate(i ntrat e)
Sets the pl ayi ng rate (the “speed” of t he track execut ion).I f t he rate is 1 t he PC execut ion goes 1%
sl owert han t heor iginalone,i stherateis–1 i tgoes1% f ast ert han t heor iginalone.
Itt he returnsTRUE ift he rate change hasbeen ef fect ivel y appl ied,FALSE ot herwise;i n factt here’ sa
stretchi ng/com pressi on threshol d fort hespeed al teration which cannotbeover taken.

voi d Decl ickO FF()
It di sabl es t he execut ion of t he pr ocessi ng f unct ion which appl ies som e f iltering to the
stretched/ com pressed audi o si gnal .
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voi d Decl ickO N()
Restorethef iltering.

int G et Current Block( )
Returns t he pr ogressi ve num ber whi ch i dent ifies t he cur rentbl ock ( audi o sam ples f ragm ent) under
execut ion.I ti s usef ult o putsom e m ar ks i nto the audi o f ile,hence f or i ts synchr oni zat ion with the
ext ernalappl icat ion (them ain thread) .

13.2 W aveM ultiRatePlayer

13.2.1 Descri pt ion
Thiscl ass i s the wave f ile pl ayer .The PLAY- PAUSE-STOP-JUM PTO funct ionsar e im plem ented.The
m ain char act eroft hispl ayeri sthecapabi lity to changet hepl ayback r atedur ing thetrack execut ion.The
audi o f ile issubdi vi ded i nto 10000 sam pl esbl ocks,each bl ock i spr ocessed ( stretched orcom pr essed i n
itst im eduration)and pl ayed si ngul arly.
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14 BAT m odule

Iti sthe f undam entalm odul e oft he pr ojectand al lt he cl assesnecessar y f ort he m anagem entoft he m easure
in al li tspar tsand oft he f igurescont ained i n the m easure are par tofi t.I ti sconnect ed with near ly al lt he
other m odul es:on one hand i t i s connect ed with the SPA and LST m odules f or t he m anagem entof t he
Battutacl ass( fundam entalel em entofhi gh l eveloft hem usicalscor e),on t heot herhand i ti sconnect ed with
them odulesALT,FI G,TX T,DRW fort herepresent ation oft hegr aphi cel em entsoft hem easureand oft he
sym bolsthati tcont ains.
In the m usicalt heor y i ti sTem po thatr egul atest he rationalsubdi vi si on oft he st af fs i n m easuresorBat tute
thatcom pr ehend each an equalsum ofval uesshown by t heal phanum ericval uesofTem po;each m easur e is
del im ited through a barl ine (ofdi fferentki nd)t hatcr ossesver tical ly the st af fand i ndi cat est hatt he sum of
val ues of t he f igures f rom the l astbar l ine t illt hatpoi nthas r eached t he val ue i m posed by t he si gns of
Tem po.Thi sset ting thatconsi dersthem easureast hef undam entalel em entoft hem usicscanni ng butnotas
the cont ainerofan i sol ated gr oup off igures,r ef lect s the nat uralway ofm anual ly written m usic;i ti s not ,
however ,t he bestappr oach f ora sof tware im plem entation.W e deci ded i twoul d be m ore conveni ent( both
for t he or gani sat ion and f or t he m anagem entand t hus t he qui ckness) and m or e in accor d with a obj ect -
oriented pr ogram m ing regar ding them easureasan i ndependentobj ectcont aining al istoff igures.

14.1 Class Bat tuta

14.1.1 Descri pt ion
This i s an abst ract cl ass cent ral i n the m anagem ent of al l t he m usical sym bol s and i t i s the f irst
m anagem entl eveloft hem usicalscor e.I n factt hem easureisthatpar tofscor ewherethem usicalf igures
areinser ted aswel last hei rr elated sym bol s;t husi ti sgr aphi cal ly consi stent( abi g rect angl e)butdepends
on whati scont ained i n i tand on t heset tings.
Each m easure has a I ntest azi one,Headi ng (placed att he begi nni ng and consi st ing i n the sym bol s of
Chiave,Tem po and Ar m atura)and t he Barra,bar l ine (placed att he end) .The pr esence ornotof t he
headi ng orofsom e ofi tspar tsdependson t he headi ng oft he m easure thatcom esbef ore in the m usical
scor e;t husm ethodsofcopy and t hepassageofi nform ation f rom am easureto anot herar edevel oped.
In the Battuta cl ass t he m anagem entof Pol ifoni a has been f oreseen ( that i s to say t he cont em porary
devel opm ent of m or e than one l ayer ) t hrough separ ated l ists of f igures ( typi cal ly 2) m anaged i n a
coor dinated and par al lelway.Howevert he m anagem entoft he pol yphony hasbeen devel oped r eferring
to the m ain layer of t he m usicalpi ece and by subor dinating the second l ayer t o the behavi our of t he
form er(seei nser tion and del etion).
The m easures ar e num bered; t he m easure num ber i s represent ed (over t he st af f) i n the m easure that
begi ns t he st af fw i th the excl usi on of num ber 1.Ther efore the Num Battuta cl ass i s i nst anced onl y i n
cor respondenceoft hesem easur es.Thegr aphi cobj ectNum Bat tutacan benei thersel ect ed,norm odi fied,
nordel eted.

14.1.2 Fat hercl ass

DrawObject

14.1.3 Connect ed Types

enum tipoBat tuta
Fourdi fferentt ypesofm easur eshavebeen necessar ily i ntroduced becauseof
thei rdi fferentbehavi ouri n speci ficsi tuat ions,speci al ly regar ding the
m anagem entofI ntest azi oneand Bar ra.
INIZIO _BRANO M easur ewith acom pleteheadi ng and uncer tain barl ine.
INIZIO _PENTAG RAM M A M easurewith acom pleteheadi ng oraheadi ng
withoutTem po ( ifi ti snotm odi fied by t hepr evi ousone)and uncer tain bar
line.
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G ENERICA M easurewith aheadi ng com pletely dependenton t hepr evi ous
m easureand auncer tain barl ine.

enum tipoBarra
Thebarl ineatt heend oft hem easurecan beofdi fferentki nds:
SING O LA Genericbarl ine
DO PPIA
FINALE Barl ineatt heend ofam usi calpi ece
INIZIO RIT Barl inethatshowst hebegi nni ng ofapar tofst af f( Refrain)t hat
can ber ecal led by r eferring to theconvent ionalsym bol s.
FINERIT Barl inethatshowst heend oft herefrain (Ritornel lo).

enum tipoArm at uraChi ave
TheKey Si gnat ure,t hati sapar toft heheadi ng oft hem easure,i ntroducest he
tonal ity oft hem usicalpi eceand can havet hef ol lowing val ues:
DO _m aggiore
SO L_m aggiore
RE_m aggiore
LA_m aggiore
M I_m aggiore
SI_m aggi ore
FAd_m aggiore
DO d_m aggiore
FA_m aggiore
SIb_m aggi ore
M Ib_m aggi ore
LAb_m aggiore
REb_m aggiore
SO Lb_m aggiore
DO b_m aggiore

14.1.4 Prot ect ed at tri but es

List aFigurel ist aFig1,list aFig2
Figures’l istsoft hetwo layer soft hem easurefort hem anagem entoft he
pol yphony.

IntNum Progress
Progressi venum beroft hescor em easure.

Int est azi onei ntest
Heading oft hem easure.

Barra *pt rBarra
Barl ineoft hem easure.

Num Battuta *pt rNum Battuta
Pointert o thepr ogressi venum beroft hem easure(intended asgr aphi cobj ect ).

Num G rande*pt rNum G rande
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Pointert o Num UgualeorNum Pausa.
Scansi one*pt rScansi one

Pointert o Scansi one.
Let tera *pt rLet tera

Pointert o Let tera.
TSalto *pt rTSal to

Pointert o TSalto.
M ovim ento *pt rM ovi m ento

Pointert o M ovim ento.
VUnitVU2Fi gure

Distancef rom AbsPosoft hem easureto thex- axi soft hef igureatt heext rem elef t.
VUnitdi st anzaFi g

Distancebet ween two successi vef iguresi n thetwo layer s.
VUnitBATTUTA2Lf t,BATTUTA2Rgt

Distancesf rom AbsPosoft herightand l ef tpoi ntsoft herect angl econt aining them easure.
tipoBat tuta t ipoBat

Typeofm easur e.
intnum eroFi g1,num eroFi g2

Num beroff iguresi n thetwo layer soft hem easure.
VUnitxBarra

Additionaldi stanceoft hebarl inef rom thel astf igureforevent ualadj ust m entsatt heend oft he
staf f.
VUnitVU2Up,VU2Dw n

Distancesoft hesuper iorand i nferiorl im itoft hem easurefrom thei nferiorl ineoft hest af f.
Num CodeNum ericCode

Num ericcodeoft hem easure(Num Codeisdef ined asshor t).

Num CodeNum PagDLIO O
Telli fam easur eoft heDLIOO isatt hebegi nni ng oft hepage( val ue! =0)ornot( nul lval ue).I f
di fferentf rom zero return thepagenum ber .

Num CodeNum PagM ASAE
Telli fam easur eoft heM ASAE orM ASE isatt hebegi nni ng oft hepage( val ue! =0)ornot( nul l
val ue).I fdi fferentf rom zero return thepagenum ber .

Num CodeNum PagM ASE
Telli fam easur eoft heM ASAE orM ASE isatt hebegi nni ng oft hepage( val ue! =0)ornot( nul l
val ue).I fdi fferentf rom zero return thepagenum ber .

BoolFi rst Colonna
Tel li fam easur e isatt hebegi nni ng oft hecol um n ofm easur es.

Barra *pt rBarraPrec
Barlineoft hepr evi ousm easur e.

tipoBarra t pBarra
Typeofbar lineoft hecur rentm easur e.

intNum M ultiRest
Return thenum berofm easur es“cont ained”i n them ultirest .

BoolIsM ul tiRest
IfTRUE them easurebel ongst o am ultirest .

Battuta *pM ul tiRest
Pointert o thef irstpausem easur eofam ul tirest .Poi ntert o them ultirestm easur e.
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Publicat tri but es

TipoG iustt ipogi ust
Typeofj ust ificat ion (linear= G_LI N,l ogar ithm ic= G_LIN,m easur eneverj ust ified = G_NONE)

doubl ekgi ust ificazi one
Tuni ng par am eteroft hej ust ificat ion task

UL Dir1Sp2Fi rst Fig
Spacest o thef irstf igureoft hem easurein thedi rect orialvi ew fort hel ayer1 ( 1 UL = 100 V U)

UL Dir2Sp2Fi rst Fig
Spacest o thef irstf igureoft hem easurein thedi rect orialvi ew fort hel ayer2

UL O rc1Sp2Fi rst Fig
Spacest o thef irstf igureoft hem easurein them usici an vi ew fort hel ayer1

UL O rc2Sp2Fi rst Fig
Spacest o thef irstf igureoft hem easurein them usici an vi ew fort hel ayer2

UL Dir1Sp2Fi rst FigLi ne
Spacest o thef irstf igureoft hem easurein thedi rect orialvi ew used i n aut o l inebr eaki ng (notsaved)
fort hel ayer1

UL Dir2Sp2Fi rst FigLi ne
Spacest o thef irstf igureoft hem easurein thedi rect orialvi ew used i n aut o l inebr eaki ng (notsaved)
fort hel ayer2

UL O rc1Sp2Fi rst FigLi ne
Spacest o thef irstf igureoft hem easurein them usici an vi ew used i n aut o l inebr eaki ng (notsaved)
fort hel ayer1

UL O rc2Sp2Fi rst FigLi ne
Spacest o thef irstf igureoft hem easurein them usici an vi ew used i n aut o l inebr eaki ng (notsaved)
fort hel ayer2

UL Dir1Sp2Fi rst FigUt
Spacest o thef irstf igureoft hem easurein thedi rect orialvi ew m anually i ntroduced by t heuseri n
thel ayer1

UL Dir2Sp2Fi rst FigUt
Spacest o thef irstf igureoft hem easurein thedi rect orialvi ew m anually i ntroduced by t heuseri n
thel ayer2

UL O rc1Sp2Fi rst FigUt
Spacest o thef irstf igureoft hem easurein them usici an vi ew m anually i ntroduced by t heuseri n the
layer1

UL O rc2Sp2Fi rst FigUt
Spacest o thef irstf igureoft hem easurein thedi rect orialvi ew m anually i ntroduced by t heuseri n
thel ayer2

Pri vat em ethods
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Num CodeNote2G ruppoNot e(shortl ayer,Ti poInseri m ento tpIns,Num Codef igCode1,Num Code
figCode2)

Itcr eatesabeam on t hei ndi cat ed l ayerst arting f rom thef igurewith codef igCode1 unt ilt hatw i th
codef igCode2.I tf oreseesal so t hei nser tion ofspacesi n thebeam .Pl easepay at tent ion:t hem ethod
doesnotper form aprel im inary cont rolon t hef easi bi lity oft hegr oupi ng,butgr oupsunt ili tcan do
it.I feven t hef irstf igurecannotbei nser ted i n thebeam ,t hem ethod doesnot hing and r eturns
FALSE.

BoolG ruppoNot e2Note(G ruppoNot e*)
Itconver tt hebeam ed group i n si ngl enot esand chor dsi nser ting them again in thel ist

Num CodeInsNot a(i ntA l tezza,BoolSegnoAl tezza,Cl assID f igID,shortl ayer,Ti poInseri m ento
G am boUp,Booli nAccordo,Num Codef igCode,BoolInsInTest a)

Them ethod i nser tsanot ein them easureaccor ding to thef ol lowing par am eters:
A ltezza:t hehei ghtoft henot e.
figID:t ypeofnot e.
layer( 1 or2) :i ndi cat oroft hel istoff iguresi n which t henot eisto bei nser ted.
G am boUp:iti sto beputTRUE i n ordert o inser tnot eswith aupwardsdi rect ed st em .
InAccordo:i ti sto beputFALSE t o inser tam ong al ready exi st ing f igures,TRUE t o add t henot eto
already exi st ing chor ds.
figCode.I fi nAccor do i sFALSE,t hem ethod i nser tsthenew not eaf tert hef igureoft hel ayerwi th
codef igCode.I fi nAccor do i sTRUE,them ethod sear chesf ort hef igurewith codef igCode.I ft hisi s
anot eorachor d,t henew not eisadded;ot herwise,i fi ti saspace,t henew not erepl acesi t;f inal ly i f
iti saf igureofanot herki nd an er rorm essagei ssentand t hereturn val uei sFALSE.
InsInTest a:i fi ti sTRUE thenot eispl aced att hetop oft hel ist ,ot herwisei thasno ef fect .

W hen inAccor do i sFALSE and thenot eisi nser ted i n al ayer ,aspacei si nser ted i n the
cor respondi ng posi tion oft heot herl ayer ;t hespacesofl ayer1 ar epl aced on t hehi ghestl ineoft he
staf f,wher east hoseofl ayer2 ar epl aced i n thel owestone.

BoolInsInAccordo( Nota *pNot a,Fi gura *pFi g,Li st aFigure*pLayer,Ti poInseri m ento G am boUp,
shortl ayer)

IfpFi g poi ntsto achor d (orasi ngl enot e)and t henot epoi nted by pNot aiscom pat iblewith the
chor d,t henot e isi nser ted.I fpFi g poi ntsto aspace,t henot ewillsubst itutethespace.I ti s
indi spensabl eto speci fy thepoi ntert o thel ayeri n which pFi g isto bef ound.

Num CodeInsPausa( intA l tezza,BoolSegnoAl tezza,Cl assID f igID,shortl ayer,Ti poInseri m ento
AltVari abi le, Booli nAccordo,Num Codef igCode,BoolInsInTest a)

Them ethod i nser tsar esti n them easureaccor ding to thef ol lowing par am eters:
A ltezza:t hehei ghtoft herest .
figID:t ypeofr est .
layer( 1 or2) :i ndi cat oroft hel istoff iguresi n which t heresti sto bei nser ted.
A ltVari abi le:i ti sto beputTRUE i n ordert o inser tar estatt hesethei ght.I fi ti sFALSE,each r est
(both ofl ayer1 and 2)i spl aced atst andar d hei ght.
InAccordo:i ti sto beputFALSE t o inser tam ong al ready exi st ing f igures,TRUE t o m aketherest
subst ituting exi st ing spaces.
figCode.I fi nAccor do i sFALSE,t hem ethod i nser tsthenew restaf tert hef igureoft hel ayerwi th
codef igCode.I fi nAccor do i sTRUE,them ethod sear chesf ort hef igurewith codef igCode.I ft hisi s
aspacet henew restr epl acesi t;i fi ti saf igureofanot herki nd an er rorm essagei ssentand t he
return val uei sFALSE.
InsInTest a:i fi ti sTRUE theresti spl aced att hetop oft hel ist ,ot herwisei thasno ef fect .

W hen inAccor do i sFALSE and theresti si nser ted i n al ayer ,aspacei si nser ted i n the
cor respondi ng posi tion oft heot herl ayer ;t hespacesofl ayer1 ar epl aced on t hehi ghestl ineoft he
staf f,wher east hoseofl ayer2 ar epl aced i n thel owestone.

Num CodeInsSpazi o(shortl ayer,Num Codef igCode,BoolInsInTest a,shortCodeCom m and)
Them ethod addsaspacei n thei ndi cat ed l ayer ,on t herightoft hef igurewith codef igCode,orat
thebegi nni ng oft hel isti fI nsI nTest aisTRUE.A spacei si nser ted i n thecor respondi ng posi tion i n
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theot herl ayeraccor ding to therule:l ayer1 => spaceon t hef ifth l ineoft hest af f( hei ght8) ,l ayer2
=> spaceon t hef irstl ine(hei ght0) .

Num CodeInsRipet izi one( ClassID f igID,Num Codef igCode,BoolInsInTest a,shortl ayer)
Them ethod addsasi gn ofr epeaton t herightoft hef igurewith codef igCode,oratt hebegi nni ng of
thel isti fI nsI nTest aisTRUE.Thet ypeofr epeati si ndi cat ed by f igID;t hesym boli si nser ted i n the
firstl ayer .A spacei si nser ted i n thecor respondi ng posi tion i n theot herl ayeraccor ding to therule:
layer1 => spaceon t hef ifth l ineoft hest af f( hei ght8) ,l ayer2 => spaceon t hef irstl ine(hei ght0) .

BoolInsNum Pausa( unsi gned char* s)
Them ethod addsat exti n which t henum berassoci ated to thegener icrestt hatconst itutest he
m easureisrepresent ed.I tr eturnsFALSE ifi tf ai ls.

BoolInsNum Ugual e(unsi gned char* s)
Them ethod addsat exti n which t henum berused f ort hescanni ng ofm easur esi n asetofal ike
m easuresi srepresent ed.I tr eturnsFALSE ifi tf ai ls.

BoolInsScansi one( shortn)
Them ethod addsascanni ng sym bol ,consi st ing ofasetofn ver ticalbarl inesonenextt heot her.I t
returnsFALSE ifi tf ai ls.

BoolInsTSal to(unsi gned char* s)
Them ethod addsasym bolofTSal to,at extt hatshowsf rom which poi ntt heexecut ion oft he
m usicalpi ecewi llst artagai n.I tr eturnsFALSE ifi tf ai ls.

BoolInsLet tera( unsi gned char* s)
Them ethod addsasym bolofLet tera,at extofonechar act ert hatr epresent sasi gn ofr e-startoft he
piece.I tr eturnsFALSE ifi tf ai ls.

BoolInsM ovi m ento(unsi gned char*p,C l assID i dent ,Boolpunt ,i nts)
Them ethod addsaM ovi m ento sym bolt hatshowst hecadenceand t heexecut ion t im esofam usi cal
piece.TheM ovi m ento isrepresent ed by at ext( TM ovim eto)and asym bolofM et ronom o.The
form ershowst hecadencet o bei m posed to them usicand i ssett hrough p.Thel atterr egul atest he
execut ion t im esand isexpr essed by anot e,an event ualdotand anum ber( ident ,puntand n) .I t
returnsFALSE ifi tf ai ls.

Void Adj ust Trem ol o (Figura *f ig,shortl ayer) ;
prepar eto draw sym boloft rem olo

Void Adj ust G lissat o (Figura *f ig,shortl ayer) ;
prepar eto draw sym bolofgl issat o

14.1.5 Publ ic m ethods

Battuta ()
Construct ort hati ni tial isest heem pty m easureand VU2Figureat0.

~ Battuta ()
Destroyert hatr ecal lstheFreem ethod.

voi d Free( )
Itdeal locat esal lt hepoi ntersconnect ed to them easure.I tr ecal lsthehom onym ousm ethod
oft hef igurel istsofm easur e.

List aFigure*G et PLayer1 ( )
Itr eturnst hepoi ntert o layer1 oft hem easure.

List aFigure*G et PLayer2 ( )
Itr eturnst hepoi ntert o layer2 oft hem easure.

voi d SetPNum Battuta(Num Battuta *p)
Itset spt rNumBattuta atp.

voi d SetPScansi one( Scansi one*p)
Itset spt rScansi oneatp.

voi d SetPLettera( Let tera *p)
Itset spt rLet tera atp.

voi d SetPTSalto(TSalto *p)
Itset spt rTSal to atp.

voi d SetNum Progress( intnum )
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Itset sNumProgressatn.
intG et Num Progress( voi d)

Itr eturnsNumProgress.
voi d SetNum PagDLIO O (intnum )

Itset sNumPaginaDLIOO atnum.
Num CodeG etNum PagDLIO O (voi d)

Itr eturnsNumPaginaDLIOO.
voi d SetNum PagM ASAE(intnum )

Itset sNumPaginaM ASAE atnum.
Num CodeG etNum PagM ASAE (voi d)

Itr eturnsNumPaginaM ASAE.
voi d SetNum PagM ASE(intnum )

Itset sNumPaginaM ASE atnum.
Num CodeG etNum PagM ASE (voi d)

Itr eturnsNumPaginaM ASE.

voi d SetCodeCounterFi g1(Num Codenc)
Itset satnct henum ericcodeoft hel istl istaFig1.

Num CodeG etCodeCounterFi g1 ()
Itr eturnst henum ericcodeoft hel istl istaFig1.

voi d SetCodeCounterFi g2(Num Codenc)
Itset satnct henum ericcodeoft hel istl istaFig2.

Num CodeG etCodeCounterFi g2 ()
Itr eturnst henum ericcodeoft hel istl istaFig2.

VUnitG et VU2Up()
Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

voi d SetNum ericCode(Num Codenc)
Itset satnct henum ericcode.

Num CodeG etNum ericCode()
Itr eturnst henum ericcodeoft hem easure.

voi d Setup(VUnitvf ,VUni tM axW dt=0)
Itcal cul ates t he num berof f igures t hatt he m easure cont ains.I tset s V U2Figure atvfand
perform sSetV U().

voi d SetVU (VUnitM axW dt=0)
It cal cul ates t he di m ensions of t he m easure. For di sposi ng the f irst f igure, i t consi ders
VU2Figureor ,i fi ti s0,consi dersthewidth oft heheadi ng.

intG et Num eroFig()
Itr eturnst he m axim alnum beroff igurescont ained i n the m easure (thatcor respondst o the
num beroff iguresoft hel ayert hatcont ainsm oreoft hem )

Int est azi one*G et Int est ()
Itr eturnst hepoi ntert o theheadi ng.

tipoBat tuta G etBattuta()
Itr eturnst hetypeofm easur e.

voi d SetChiave( Chiave*chv)
Itset sthetypeofcl ef .

voi d SetArm atura ( tipoArm at uraChi avearm = DO _m aggiore)
Itr eturnst hekey si gnat ureoft hem easure.

Chiave*G et Chiave( )
Itr eturnst hecl efoft hem easure.

tipoArm at uraChi aveG etArm atura( )
Itr eturnst hetypeofm easur e.
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voi d SetTem po(chart m p[])
Itset sthetypeoft im e.

voi d CopyInt est (Int est azi one* i ntes)
Itcopi est heheadi ng endowed on t hem easureheadi ng.

Figura *G et Fig(intl ay,Num Codenc)
Itr eturnst hepoi ntert o thef igurein thel ay l ayerwi th ncNum ericCode.

voi d Draw ()
Itdr awsthem easure.

voi d Select ()
Itsel ect stheobj ectby set ting thecol ourofsel ect ion and r e-desi gni ng theobj ect .

voi d Desel ect ()
Itdesel ect stheobj ectby set ting thenor m alcol ourofsel ect ion and r e-desi gni ng theobj ect .

BoolH i t(constPoi nt& ,Sel O bj,Draw O bject *& ,Sym Pat h& )
Seethegener aldocum ent ation i n sect ion 1.18.2.
Iti sthem ethod t o beper form ed in ordert o havet heposi tion i n thef igures’l istwher enot es,
rest sorspacesar e to be i nser ted.The m et hod can be r ecal led i ft he m easure hasposi tivel y
answered to BATTUTA_SEL or,atl east ,t o BATPART_SEL select ion.
Ift he poi ntposi z i s i nsi de the m easure,t he exi tpar am eterquest aBatassum esTRUE val ue,
otherwise FALSE.I n TRUE case,t he exi tpar am eterA l tezza r epresent s the hei ghtof t he
note cor respondi ng to posi z.y,whi le in the FALSE case i ti sm eaningl ess.Accor ding to the
val uesetf ori nAccor do (FALSE ifwewanti nser tam ong exi st ing f igures,TRUE i fwewant
inser ti n achor d oratt hepl aceofaspace) ,t hem ethod scanst hei ndi cat ed l ayer( 1 or2)and
set sFi gCode:
• Ifwe i nser tam ong exi st ing f igures,Fi gCode represent s the num eric code oft he f igure

oft hem easureaf ter t hati n which wewantt o per form the i nser tion.I ft hepoi ntposi z i s
on thel ef tw i th respectt o al lt hef iguresoft hel ayer ,I nsI nTest aassum esTRUE valueas
inser tion i ndi cat ion on t hetop oft hel ayer .

• Ifwe i nser ti n a chor d,Fi gCode represent sthe num eric code oft he f igure to which t he
noteisto bei nser ted.

Att hem ethod exi t,Fi gCodeneverassum esanul lval ue(non-sel ect ion i ndi cat or).

BoolDel eteH it(constPoi nt& posi z,Num Code& FigCode,Num Code& InsInTest a)
FigCode is the code oft he f igure ofl ayer1 whi ch has been “st ruck” f rom the poi ntposi z.
Since t he m ethod i s usef ul t o del ete al so col um ns of f igures, t he f igure is consi dered
“st ruck”onl y i fi ti sst ruck i n thex- axi s.

BoolH i t(constRect angl e& r,Sel O bjsel O bj,shortl ayer,Sym Pat h& ,Sym Pat h& )
Seethegener aldocum ent ation i n sect ion 1.18.2.
Return a l ist of obj ect s type Sel Obj i nsi de the sel ect ion rect angl e.Ret urn NULL if t he
rect angl e does notcont ain anyt hingort he obj ect si nsi de the rect angl e are notof
SelObjt ype.

BoolSym bol icH it(Sym Path& ,SelO bj,Draw O bject *& )
Seethegener aldocum ent ation i n sect ion 1.18.2.
Used to decodeapat h.

BoolFi gPtr2Sym Pat h(Sym Path& ,Figura*)
Itr econst ruct sthepat h ofaf igurest arting f rom thepoi nter.

Barra* G et Barra( )
Itr eturnst hepoi ntert o thebarl ineoft hem easure.

Void Elim inaG ruppi ()
Itl oosesal lt hebeam soft hem easureby conver ting them in si ngl enot es.

Cm dResultSym Com m and(Sym Cm d& ,Battuta *pb=NULL)
It per form s the i ndi cat ed com m and. I t r eturns CM D_OK if t he com m and has been successf ul ,
CM D_FAIL i ft hecom m and hasnotbeen execut ed,CM D_UNK NOW N ift hecom m and doesn’ tr egar d
it.The com m ands i m plem ented i n this cl ass ar e al ldi rectand concer n inser tions ofnot es,r est s and
spaces,beam sand t hebarl ine.

BoolDel eteSym (Draw obj ect *)
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Itdel etes t he speci fied sym bol( itr eturns TRUE if i thas been del eted).I f i tdeal s with a f igure,i t
repl acesi tw i th thecor respondi ng spaces.

voi d EraseBat tuta()
Itconver tsi n spacesal lt hef iguresoft hem easure.

voi d AddFig(Figura* f ig,i ntl ay)
Itaddsi n sequencet hef igurest o thel ist .

voi d Suona( M oodsM idiW rite*)
Generatesm idif ile.

Draw O bject * G et O bject( Sym Cm d *M yCm d)
Gett hepoi ntert o an hi tobj ectby asym bol iccom m and.W orksf orcom m andsr egar ding the
m easureasar m ature,chi avi ,et c.

voi d SetNum M ultiRest(intnb)
Sett henum berofm easur esofpausesi n am ultirestm easur e.

voi d G etNum M ultiRest( )
Gett henum berofm easur esofpausesi n am ultirestm easur e

voi d SetPM ultiRest( Battuta *pb)
Sett hepoi ntert o them ultirestm easur e

Battuta* G et PM ultiRest( )
Gett hepoi ntert o them ultirestm easur e

voi d SetIsM ul tiRest( Booli sm rest =TRUE)
Sett hef lag i ndi cat ing thatt hem easureisam ultirestm easur e

BoolG et IsM ul tiRest()
Sett hepoi ntert o them ultirestm easur e

voi d SetPNum G rande(Num G rande*p)
Regarding thegener icpause,sett hepoi nter t o Num Grande

Num G rande*G etPNum G rande()
Gett hepoi ntert o theNum Grande

Let tera *G et PLettera( )
Regarding theLet tera(label ),r eturn thepoi nter t o Let tera

voi d SetPM ovim ento(M ovim ento *)
Regarding thecom posi teobj ectm ovi m ento (al legro etc.),sett hepoi nter t o M ovim ento

M ovim ento *G et PM ovim ento()
Regarding theobj ectM ovi m ento,gett hepoi nter t o M ovim ento

floatG et M etronom oTi m eExec()
Regarding the obj ectM ovi m ento,r eturn 0 i fpoi ntert o M ovim ento isNULL,ot herwise t he
m etronom ict im eofexecut ion asaf loatnum ber

floatG et Tem poTim eExec()
Regarding the obj ect M ovi m ento, r eturn key t im e of execut ion as a f loat num ber :
num erator/denom inator

voi d Draw Bal l()
Drawing m ethodsused i n execut ion m ode,act ual ly depr ecat ed
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voi d SetVU2Lft(Vunitvu)
Set V i sual Uni t used t o set up par am eters f or t he dr awing of t he m easure, t his set s
BATTUTA2Lft

voi d SetVU2Rgt(Vunitvu)
Set V i sual Uni t used t o set up par am eters f or t he dr awing of t he m easure, t his set s
BATTUTA2Rgt

voi d SetVU2Up(Vunitvu)
SetV i sualUni tused t o set up par am etersf ort hedr awing oft hem easure,t hisset sV U2Up

voi d SetVU2Dw n(Vunitvu)
SetV i sualUni tused t o set up par am etersf ort hedr awing oft hem easure,t hisset sV U2Dwn

voi d SetxBarra( Vunitxpb=0)
Sett headdi tionaldi stancef orxPosBar ra

voi d SetupNum eroFi g()
Setpar am etersnum eroFig1 and num eroFig2 with the num beroff iguresi n layer1 and l ayer
2

voi d SetBattuta(tipoBat tuta tpbat =G ENERICA, Int est azi one *i ntst =NULL,tipoSpart ito
tsp=SPART_G ENERICO )

Sett hetypeofm easur e(GENERICA isthedef aul tt ype)

voi d SetPos(Draw O bject *,constPoi nt& )
Sett heposi tion oft hem easureand ofal li tsel em ents

BoolInsert H it(constPoi nt& posi z,shortl ayer,Booli nAccordo,Bool & quest aBat,Num Code&
Altezza,Bool & SegnoAltezza,Num Code& Fi gCode,Num Code& InsInTest a)

To beused f ort hem easuressel ect ed with BATPART_SEL.

voi d SetBarra( tipoBarra = SING O LA)
Setpar am etert pBarraand al locat esnew Barra

voi d SetptrBarra( tipoBarra t bar)
Dependi ng on t he type ( SINGOLA, DOPPIA, FI NALE, I NIZIORIT, FI NERIT,
INIZIOFINERIT) al locat esnew Barra

voi d SetptrBarraPrec( tipoBarra t bar,BoolIsNul l)
Dependi ng on t he type ( SINGOLA, DOPPIA, FI NALE, I NIZIORIT, FI NERIT,
INIZIOFINERIT) al locat esnew Barraforpr ecedi ng m easureBarra.

intSave( FILE*,Cont ext )
Used fort hesavi ng

char*Descri be()
Used fort hetransm issi on on t henet work f orcooper ativeedi ting

voi d SetFirsCol onna( Bool)
Setpar am eterFi rstColonna

BoolG et M ultivoi ce( )
Return TRUE ifm or ethan onel ayeri spr esenti n them easure
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intG et Voice( Figura* pFi g)
Return thenum berofl ayerwher ethef igureis,act ual ly 1 or2.

voi d SetupSim boli()
Run adjuston t hel istsoff iguresf orl ayer1 and 2

voi d SetupG am bi()
Setup the st em s,up and down f or t he not es of t he m easures accor ding to the M ILLA
form atter

Num Code G etPos(intl ay,Fi gura *pt r)
Return theNum Codefort hef igurein thel ayerspeci fied

Figura* G et FigTot al (intl ay,Num Codenc)
Return poi ntert o f igurehavi ng Num Code=nc

Figura* G et FigAll(intl ay,Num Codenc)
Return poi ntert o f igurehavi ng Num Code=nc,sear ch al so i n chor ds( Accor do)

BoolG et ChiaveFi g(Figura *pf ig)
Return TRUE if al l f igures i n the l ist have an I D (id >= CL_CV IOLINO) & & (id <=
CL_CSOPRANO),ot herwiser eturn FALSE

voi d CheckBat tuta()
Deprecat ed

BoolCheckBat t()
Check t im econsi stency oft hem easure,i fi tr ightr eturn TRUE,otherwiseFALSE

voi d SetupDurat a()
Setup the dur ation f or t he f igures of t he m easure i f t he f igure is a sem ibreve pause ( set
duration = key t em po oft hem easure)oranon r egul ardur ation f igure(terzi na).

Tem po G etTem po(voi d)
Return tem po oft hem easure.

voi d Beam ingAuto()
W hen them easurein edi ting m odebecom est im econsi stent,t hism ethod t ry to beam figures
in groupsdependi ng on t hetim ekey oft hem easure.

intCheckBat tPause( Battuta *pbat )

voi d M akeBattM ultiRest(Battuta* pbat 1,Bat tuta *pbat 2,i ntnb)
Scan t hem easureand ver ify thateach f igurethatbel ongst o i ti sapauseand t hatt hem easureist im e

consi stent.
Return 1 i ft hem easureiscom posed ofpausesonl y,
return 0 i fi n them easureatl eastonenot eispr esent ,
return 2 i ft hem easure iscom posed ofpausesonl y,butw i th a t im e key di fferentf rom the f irstorw i th
adi fferentbar line.

voi d pri nt()
Printm et hod ofobj ectm easur e.

voi d G iust ificaBat tuta(TipoG iust ,doubl ekG iust )
Tel lt hesyst em to just ify them easurewith thepassed par am eters
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14.2 Class Li st aFigure

14.2.1 Descr ipt ion
Thiscl assi snecessar y i n ordert o al low otherm et hodst hatneed t o return a Fi gura to use i n a di rect
way m ethodsal ready pr esentf ort hem anagem entofl ists( in Li stacl ass) .
Each f igure thati sadded t o the l isthasbeen endowed ofa unequi vocalnum er ic code.To t hisend
for each i nser tion the count er CodeCount er i s updat ed,and i t i s notdecr eased when a del etion
occur s.Thet ypeNum Codeisdef ined asshor t.

14.2.2 Fat herCl ass
Lista

14.2.3 Prot ect ed Attri but es
Num CodeCodeCounter

Countert o assi gn thenum ericcodet o each obj ectoft hel ist .

Node* l ast Node
Lastnodevi si ted with m ethodsGetFirstFig orGet NextFig.

G ruppoNot e* l ast G ruppoNot e
Lastgr oup vi si ted with m ethodsGetFirstFig orGet NextFig.

14.2.4 Publ ic m ethods

List aFigure( )
Construct ort hatput sCodeCounter=1.

~ List aFigure( )
Destroyer :i tper form sFree.

voi d Free( )
Deallocat est hel ist .

voi d SetCodeCounter( Num Codenc)
Itset stheval ueoft heCodeCounteratnc.

Num CodeG etCodeCounter( )
Itr eturnst heval ueoft heCodeCounter.

voi d Insert End(Draw O bject*new obj )
Iti nser tsan el em enti n thebot tom oft hel ist ,gi vi ng thecodet o i t.

voi d Insert EndSim ple(Draw O bject*new obj )
Iti nser tsaf igurewithoutchangi ng thenum ericcode.

voi d Insert Top(Draw O bject*new obj )
Iti nser tsan el em enton t hetop oft hel ist ,gi vi ng thecodet o i t.

Figura *G et First F(voi d)
Itr eturnst hef irstf igureoft hel ist .

Figura *G et Last F(voi d)
Itr eturnst hel astf igureoft hel ist .

Figura *G et NextF(Figura *pf )
Itr eturnst hef iguresuccessi vet o thef igurepoi nted by pf .

Figura *G et PrevF( Figura *pf )
Itr eturnst hef igurethatpr ecedest hef igurepoi nted by pf .

voi d Insert AfterF( Figura *pf 1,Figura *pf 2)
Inser tsthef iguraofpf 2 af tert hef igureofpf 1 and gi vest hecodet o thei nser ted f igure.

voi d Insert AfterFSi m ple(Figura *pf 1,Figura *pf 2)
Inser tsthef iguraasabove,butdoesnotr eenum eratenum ericcodes.

Figura *Del First F(voi d)
Itdel etest hef irstf igureoft hel ist .

Figura *Del Last F(voi d)
Itdel etest hel astf igureoft hel ist .

Figura *At PosF(unsi gned l ong i )
Itr eturnst heif igureoft hel ist( i>=0 & & i< num obj ect ).
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Figura *ChangeF( Figura *p1,Fi gura *p2)
Itchangest hef igurep1 with thef igurep2,by set ting thenum ericcodeofp2.

Figura *ChangeFSi m ple(Figura *p1,Fi gura *p2)
Itchangest hef igurep1 with thef igurep2.

Figura *G et Fig(Num Codenc)
Itr eturnst hef igurewith Num ericCodenc.

Figura *G et FigTot al (Num Codenc)
Itr eturnst hef igurewith Num ericCodenc,checki ng al so t hegr oupesofnot es.

Figura *G et FigAll(Num Codenc)
Itr eturnst hef igurewith Num ericCodenc,checki ng al so t hechor ds.

Figura *G et NextFigura( Figura *pf )
Itr eturnst henextel em entt o pf ,seeki ng al so i n thegr oupesofnot esand i n chor ds.

BoolFi gPtr2Sym Pat h(Sym Path& ,Fi gura*)
Itr econst ruct sthepat h ofaf igurest arting f rom thepoi nter.

BoolFi ndFi g(Figura *pf )
Itr eturnsTRUE ifpfi s i n the l istoff igures,seeki ng al so i n the gr oupesofnot esand i n

chor ds.
voi d Suona( M oodsM idiW rite*)

This m ethod i s i m plem ented i n the chi ld cl asses Not a,Fi gura,Pausa et c.I tgener ates t he
M idif ileto bepl ayed.

int Save( FILE*,Cont ext )
Savem ethod.

char*Descri be(Contextcont ext )
Return descr iption oft hecl ass.

Figura *G et First Fig(voi d)
Itr eturnst hef irstf igureoft hel ist ,ent ering al so i n thegr oupesofnot es.

Figura *G et NextFig(voi d)
Itr eturnst hesuccessi veel em entoft hel ist .

G ruppoNot e*G et Last G ruppoNot e(voi d)
Itr eturns a poi nter t o the gr oup ofnot es t hatevent ual ly cont ains t he l astf igure ext ract ed
with GetFirstFig/GetNextFig.Ret urnsNULL issuch gr oup doesnotexi st .

voi d Insert AfterFi g(Figura *pf 1,Fi gura *pf 2,Bat tuta *pbat ,shortl ayer)
Iti nser tsf igurepf 2 af terf igurepf 1 in them easurei fi tdoesnotexi stagr oup ofnot es.

voi d DelPtrFi g(Figura *pf 1, Bat tuta *pbat ,shortl ayer)
Itdel etethef igurein them easureori n thel astgr oup ofnot es.

intG et PosFi g(Draw O bject * pf )
Findst heposi tion oft hef iguresi n thel istoff iguresand i n thegr oup ofnot es.

Figura *At PosFi g(intpos)
Findst hef igurein posi tion posi n thel istoff iguresand i n thegr oupesofnot es.

floatG et Durat aTerz( Figura *pf ig1, Legat Q uadra *pl eg,f loatden)
Returnst hedur ataofi rregul ardur ation f igure.

UL G etSpTotale()
It r eturns t he sum of t he spaci ng at tributes of t he l ist of f igures and gr oupes of not es,
dependi ng on t hevi ew (direct orial ,m usi ci an).

UL G etSpTotaleLi ne()
Itr eturns t he sum oft he spaci ng at tributes oft he l ine br eaki ng oft he l istoff igures and gr oupes ofnot es,
dependi ng on t hevi ew (direct orial ,m usi ci an).

14.3 Class I ntest azi one

14.3.1 Descri pt ion
In thiscl ass,t hati sapar tofm easur e(relation IPO),t heheadi ng oft hem easure isi m plem ented and
m anaged in i ts three par ts: t he m usicalcl ef ( relation IPO with the Chiave cl ass) ,key si gnat ure
(relation I PO with theArm aturaChiavecl ass) ,t het im e(relation I PO with theTem po cl ass) .

14.3.2 Fat herCl ass
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DrawObject

14.3.3 Connect ed t ypes

Enum tipoArm at uraChi ave
The key si gnat ure,t hati spar toft he m easure headi ng,det erm inest he tonal ity to the m usicalpi ece and
can assum et hef ol lowing val ues:

DO _m aggiore
SO L_m aggiore
RE_m aggiore
LA_m aggiore
M I_m aggiore
SI_m aggi ore
FAd_m aggiore
DO d_m aggiore
FA_m aggiore
SIb_m aggi ore
M Ib_m aggi ore
LAb_m aggiore
REb_m aggiore
SO Lb_m aggiore
DO b_m aggiore

14.3.4 Prot ect ed
Arm aturaChi avearm Chi ave,arm Chi aveAt tual e

K ey si gnat ureoft heheadi ng oft hepr esentm easur e.

Tem po tem po
Tim eoft heheadi ng oft hepr esentm easur e.

Chiave*pt rChi ave
Pointert o thecl efoft heheadi ng oft hepr esentm easur e.

Booldrw Chi ave
Boolean t hati ndi cat esi fdesi gni ng (TRUE)ornott hecl efoft heheadi ng.

Booldrw Arm Chv
Boolean t hati ndi cat esi fdesi gni ng (TRUE)ornott hekey si gnat ureoft heheadi ng.

Booldrw Tem po
Boolean t hati ndi cat esi fdesi gni ng (TRUE)ornott het im eoft heheadi ng.

VUnit INTESTAZIO NE2Up, INTESTAZIO NE2Dw n,
INTESTAZIO NE2Lft,INTESTAZIO NE2Rgt

Distances f rom AbsPos of t he super ior,i nferior,l ef tand r ightpoi nts of t he rect angl e cont aining the
headi ng.

14.3.5 Publ ic M ethods
Int est azi one( )

Iti ni tial isest hepoi ntert o thecl efatNULL.
~ Int est azi one( )

Destroyert hatdeal locat est hecl ef .
VUnitG et VU2Up()

Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.
VUnitG et VU2Dw n()

Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.
VUnitG et VU2Lft()

Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
VUnitSet VU2Up(Vunitvu)

Sett hedi stancef rom AbsPosto thesuper iorpoi nt.
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VUnitSet VU2Dw n(Vunitvu)
Sett hedi stancef rom AbsPosto thei nferiorpoi nt.

VUnitSet VU2Lft(Vunitvu)
Setr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.

VUnitSet VU2Rgt(Vunitvu)
Setr eturnst hedi stancef rom AbsPosto therightpoi nt.

voi d SetChiave( Chiave*chv)
Itset sthecl efoft heheadi ng.

Chiave*G et Chiave( )
Itr eturnst hecl efoft heheadi ng.

voi d SetArm atura( tipoArm at uraChi avearm )
Itset sthekey si gnat ureoft heheadi ng.

tipoArm at uraChi aveG etTipoArm at ura( )
Itr eturnst hetypeofkey si gnat ureoft heheadi ng.

Arm aturaChi aveG etArm atura( )
Itr eturnst hekey si gnat ureoft heheadi ng.

Arm aturaChi ave*G et PtrArm at ura( )
Itr eturnst hepoi ntert o thekey si gnat ureoft heheadi ng.

voi d SetTem po(chart m p[])
Itset stheTem po ofcl efoft heheadi ng.

Tem po G etTem po()
Itr eturnst heTem po oft heheadi ng.

Tem po *G etPtrTem po( )
Itr eturnst hepoi ntert o theTem po oft heheadi ng.

voi d Copy( Int est azi one*)
Itcopi est hepr esentheadi ng.

voi d Draw ()
Itdesi gnst heheadi ng i n i tsact ivepar ts.

BoolH i t(constPoi nt& ,Sel O bj,Draw O bj ect *& ,Sym Pat h& )
Seethegener aldocum ent ation oft hem ethod i n sect ion 1.18.2.

Cm dResultSym Com m and(Sym Cm d& ,Battuta *pb=NULL)
It per form s the i ndi cat ed com m and. I t r eturns CM D_OK if t he com m and has been successf ul ,

CM D_FAIL i fi thasnotbeen per form ed,CM D_UNK NOW N ift he com m and doesnotconcer n i t.The
com m andsoft hiscl assar eal ldi rectand concer n thei nser tion oft hem usicalcl efi n them easure.

voi d Free( )
Deallocat esal lt hepoi ntersconnect ed to theheadi ng.

voi d SetVU(tipoBat tuta,Int est azi one*)
Sett he di m ensionsofI ntest azi one dependi ng on t he type ofact ualm easur e and t he I ntest azi one oft he
precedi ng m easure.

voi d SetPos(Draw O bject*d,constPoi nt& p)
Sett heposi tion oft hepr esentpar tsofI ntest azi onedependi ng on t hetypeofact ualm easur e.

intSave( FILE *f p,Cont ext )
Savem ethod.

char*Descri be(Contextcont ext )
Return descr iption oft hecl ass.

voi d pri nt()
Printm et hod.

14.4 Class Arm at uraChi ave

14.4.1 Descri pt ion
In thiscl ass t he par toft he m easure headi ng cal led key si gnat ure is devel oped and m anaged;f rom
them usicalpoi ntofvi ew thiscl assdet erm ines,t hrough t he m usicalacci dent alsthatcom pose i t,t he
tonal ity oft he m usicalpi ece.The acci dent alsoft he key si gnat ure are val id fort he whole m easure
and,i fnotdi fferently speci fied,f ort he f ol lowing m easuresaswel l.I ti s i m portantt o hi ghl ightt he
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pecul iarities i n the l ink am ong si gnat uresoft wo consecut ive m easur es:i fi n a m easure there is no
tonal ity var iation with respectt o the pr evi ous m easur e,t he key si gnat ure is notdesi gned agai n;
whereasi f,f orexam pl e,t here isa passage f rom a sharp key si gnat ure to a f latone i ti snecessar y to
desi gn,besi dest hem odified key si gnat ure,asi gnat ureofnat uralsthatcancel sthepr evi oust onal ity.

14.4.2 Fat herCl ass

DrawObject

14.4.3 Connect ed t ypes

Enum tipoArm at uraChi ave
The key si gnat ure,t hati spar toft he m easure headi ng,gi ves t he tonal ity to the m usicalpi ece and can
assum ethef ol lowing val ues:

DO_m aggiore
SO L_m aggiore
RE_m aggiore
LA_m aggiore
M I_m aggiore
SI_m aggi ore
FAd_m aggiore
DO d_m aggiore
FA_m aggiore
SIb_m aggi ore
M Ib_m aggi ore
LAb_m aggiore
REb_m aggiore
SO Lb_m aggiore
DO b_m aggiore

14.4.4 Prot ect ed Attri but es

VUnitARM ATURA2Up,ARM ATURA2Dw n,ARM ATURA2Lft,ARM ATURA2Rgt
Distances f rom AbsPos of t he super ior, i nferior, l ef t and r ight poi nts of t he rect angl e
cont aining thekey si gnat ure.

D iesi sdss[ 7]
Sharp oft hekey si gnat ure.

Bem ollebm ll[7]
Flatoft hekey si gnat ure.

Bequadro bqdr[ 7]
Naturaloft hekey si gnat ure.

intnum er oDiesi s
Num berofshar p oft hekey si gnat ure.

intnum er oBem olle
Num beroff latoft hekey si gnat ure.

intnum er oBequadr oD
Num berofnat uraloft hekey si gnat ure.

intnum er oBequadr oB
Num berofnat uraloft hekey si gnat ure.

TipoArm at uraChi avet ipoArm
Typeofkey si gnat ure.

14.4.5 Publ ic Attri but es

intshi ftChiave
Distanceoft hekey si gnat urefrom thecl ef .
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intal tezzaChi ave
Heightoft hecl ef .

Boolt ipoAlt
K ind ofkey si gnat ure(shar p orf lat)t o which,i fexi st ing,t he key si gnat ure ofnat uralsm ust

refer.
tipoArm at uraChi avet ipoArm Prec

K ind ofkey si gnat ureoft hepr evi ousm easur e.

14.4.6 Publ ic M ethods
Arm aturaChi ave( )

Ini tial iser .
VUnitG et VU2Up()

Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.
VUnitG et VU2Dw n()

Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.
VUnitG et VU2Lft()

Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
VUnit Set VU2Up(Vunitvu)

Sett hedi stancef rom AbsPosto thesuper iorpoi nt.
VUnit Set VU2Dw n(Vunitvu)

Sett hedi stancef rom AbsPosto thei nferiorpoi nt.
VUnit Set VU2Lft(Vunitvu)

Sett hedi stancef rom AbsPosto thel ef tpoi nt.
VUnit Set VU2Rgt(Vunitvu)

Sett hedi stancef rom AbsPosto therightpoi nt.
voi d SetArm atura( tipoArm at uraChi avet parm )

Itset sthetypeofkey si gnat ureoft heheadi ng.
TipoArm at uraChi aveG etArm atura( )

Itr eturnst hetypeofkey si gnat ureoft heheadi ng.
voi d Draw ()

Itdr awsthekey si gnat ure.
voi d SetVU(int)

Itsett hedi m ensionsoft hekey si gnat ure.
voi d SetPos(Draw O bject*drw obj ,constPoi nt& p)

Itset stheposi tion oft hekey si gnat ure.
char *Descri be(Context )

Return descr iption oft hecl ass.
BoolH asSam eDesc( Arm aturaChi ave*)

ReturnsTRUE ift heobj ecthast hesam edescr iption oft hatpassed aspar am eter.
UL G etSp2NextFig()

Returnsspacei n logi cuni tf ort hecur rentvi ew untilnextf igure.

14.5 Class Chi ave

14.5.1 Descri pt ion
Iti san abst ractcl asst hati sused t o representt hem usicalcl efs.

14.5.2 Fat herCl ass
DrawObject

14.5.3 Prot ect ed M ethods
BoolChi avi na

Itr eturnsTRUE ifi t’ sachi avi na,FALSE i fi t’ sachi ave.
14.5.4 Publ ic M ethods

Chiave( )
Construct or
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BoolG et chi avi na()
Return par am eterchi avi na

voi d Setchi avi na(Bool)
Setpar am eterchi avi na

VUnitG et VU2Up()
Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

vi rt uali ntG et Shift()
Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrem blecl ef .

vi rt uali ntG et A ltezza( )
Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .

voi d Draw ()
Iti snecessar y f ort heV IRTUAL defini tion ofdr aw()i n DrawObject .

UL G etSp2NextFig()
Returnsspacesi n UL in thecur rentvi ew untilt henextf igureoft hevoi ce.

vi rt ual char*Descri be(Context )
Returnst hedescr iption oft heobj ecti n M usicTex.

UL G etSp2NextFig()
Returnsspacesi n UL in thecur rentvi ew untilt henextf igureoft hevoi ce.

BoolH asSam eDesc( Chiave*)
ReturnsTRUE ifobj ecthast hesam edescr iption oft heonepassed aspar am eter.

vi rt ualvoi d Select( )
Callcor respondi ng f unct ion ofDr awObject,dr aw.

vi rt ualvoi d Desel ect( )
Callcor respondi ng f unct ion ofDr awObject,dr aw with ol d col or.

vi rt ualvoi d pri nt( )
Printm et hod.

14.6 Class CBari tono

14.6.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft heBaritonecl ef .

14.6.2 Fat herCl ass
Chiave

14.6.3 Publ ic M ethods

CBari tono( )
Ini tial isest heobj ect .

VUnitG et VU2Up()
Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

intG et Shift()
Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrem blecl ef .

intG et A ltezza( )
Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .
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voi d SetPos(Draw O bject*d,constPoi nt& p)
Sett heposi tion oft hekey.

voi d Draw ()
Draw m ethod.

char*Descri be(Context )
Return descr iption oft hecl ass.

voi d pri nt()
Printing m ethod.

14.7 Class CBasso

14.7.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft heBasscl ef .

14.7.2 Fat herCl ass
Chiave

14.7.3 Publ ic M ethods

CBasso()
Ini tial isest heobj ect .

VUnitG et VU2Up()
Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

intG et Shift()
Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrem blecl ef .

intG et A ltezza( )
Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .

voi d SetPos(Draw O bject*d,constPoi nt& p)
Sett heposi tion oft hekey.

voi d Draw ()
Draw m ethod.

char*Descri be(Context )
Return descr iption oft hecl ass.

voi d pri nt()
Printing m ethod.

14.8 Class CCont ral to

14.8.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft heAlto cl ef .

14.8.2 Fat herCl ass
Chiave

14.8.3 Publ ic M ethods

CContral to()
Ini tial isest heobj ect .

VUnitG et VU2Up()
Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.

VUnitG et VU2Lft()



DE4.1.1 W EDEL ToolKit

117

Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
intG et Shift()

Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrem blecl ef .
intG et A ltezza( )

Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .
voi d SetPos(Draw O bject*d,constPoi nt& p)

Sett heposi tion oft hekey.
voi d Draw ()

Draw m ethod.
char*Descri be(Context )

Return descr iption oft hecl ass.
voi d pri nt()

Printing m ethod.

14.9 Class CM ezzosoprano

14.9.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft heM ezzosopr ano cl ef .

14.9.2 Fat herCl ass
Chiave

14.9.3 Publ ic M ethods

CM ezzosoprano( )
Ini tial isest heobj ect .

VUnitG et VU2Up()
Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

intG et Shift()
Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrem blecl ef .

intG et A ltezza( )
Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .

voi d SetPos(Draw O bject*d,constPoi nt& p)
Sett heposi tion oft hekey.

voi d Draw ()
Draw m ethod.

char*Descri be(Context )
Return descr iption oft hecl ass.

voi d pri nt()
Printing m ethod.

14.10 Class Soprano

14.10.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft heSoprano cl ef .

14.10.2 Fat herCl ass
Chiave

14.10.3 Publ ic M ethods
CSoprano( )

Ini tial isest heobj ect .
VUnitG et VU2Up()
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Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.
VUnitG et VU2Dw n()

Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.
VUnitG et VU2Lft()

Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
intG et Shift()

Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrem blecl ef .
intG et A ltezza( )

Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .
voi d SetPos(Draw O bject*d,constPoi nt& p)

Sett heposi tion oft hekey.
voi d Draw ()

Draw m ethod.
char*Descri be(Context )

Return descr iption oft hecl ass.
voi d pri nt()

Printing m ethod.

14.11 Class CTenore

14.11.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft heTenorcl ef .

14.11.2 Fat herCl ass
Chiave

14.11.3 Publ ic M ethods

CTenore( )
Ini tial isest heobj ect .

VUnitG et VU2Up()
Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

intG et Shift()
Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrem blecl ef .

intG et A ltezza( )
Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .

voi d SetPos(Draw O bject*d,constPoi nt& p)
Sett heposi tion oft hekey.

voi d Draw ()
Draw m ethod.

char*Descri be(Context )
Return descr iption oft hecl ass.

voi d pri nt()
Printing m ethod.

14.12 Class CViol ino

14.12.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft heTrem blecl ef .

14.12.2 Fat herCl ass
Chiave
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14.12.3 Publ ic M ethods

CViol ino()
Ini tial isest heobj ect .

VUnitG et VU2Up()
Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

intG et Shift()
Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrem blecl ef .

intG et A ltezza( )
Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .

voi d SetPos(Draw O bject*d,constPoi nt& p)
Sett heposi tion oft hekey.

voi d Draw ()
Draw m ethod.

char*Descri be(Context )
Return descr iption oft hecl ass.

voi d pri nt()
Printing m ethod.

14.13 Class Tem po

14.13.1 Descri pt ion
This i s the cl ass t hat r epresent s the t im e in the m usicalm easur e.The t im e is represent ed by a
fract ion i n which bot h att he num eratorand att he denom inatornum ber swith m axim um two figures
can appear . For t he i nser tion of t hese f igures we preferred an i nput pr ocedur e of t he ki nd
Numeratore/ Denominatore by m eans of t he keyboar d.I n this cl ass t here is a setof cont rols f or
avoi ding the i nser tion ofm i staken char act ers ori n incor rectposi tions.W e have al so i m plem ented
the two except ions i n the t im e represent ation:4/ 4 thati s equi val entt o a capi talc and 2/ 2 thati s
equi val entt o adashed c.

The Tem po classcont ainst wo TNum erico cl asses( relation I S_PART_OF),by m eansofwhi ch t he
text ual i nform ation i nser ted by t he user i s changed i n two whole num bers: num er ator and
denom inator.

To benot iced:t het im eisnotnecessar ily al wayst hesam eforawhol ecol um n ofm easur es.
14.13.2 Fat herCl ass

DrawObject

14.13.3 Prot ect ed Attri but es
TNum erico Num erat ore,Denom i nat ore

Num ericalt ext sthatr epresentt henum eratorand denom i nator.
VUnitTEM PO 2Rgt

Distancef rom AbsPosoft herightsi deoft herect angl econt aining thetim e.
BoolLet teraC

Itassum esTRUE val uei ft het im eisto ber epresent ed with thecl etter.
14.13.4 Publ ic M ethods

Tem po()
Iti ni tial isest heobj ect .

VUnitG et VU2Up()
Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt,t hatcor respondst o thest af fhei ght.
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VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt,t hatal wayscor respondst o 0.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt,t hatal wayscor respondst o 0.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

BoolSet Tem po(chart m p[])
Itset sthet im eon thebasi soft hest ring poi nted by t m p.Thef ol lowing st ringsar eaccept ed:
• “c”:i tset s4/ 4 desi gned wi th letter.
• “C”:i tset s2/ 2 desi gned wi th letter.
• “num/ den”,wher enum and den ar etwo wholenum berswith am axim um oftwo figures.

intoperat or! =(Tem po tem po)
Redefini tion of t he di fferentoper ator i n order t o conf rontt he act ualt im e with thatof t he
previ ousm easur e.

voi d operat or=( Tem po tem po)
Assi gnm entoper ator.

voi d SetVU2Rgt(Vunitvu)
Sett hedi stancef rom AbsPosto therightpoi nt.vi rt ualvoi d SetColor( intcol )

Sett hecol or.
intG et Num eratore( )

Returnspar am eterNum eratore.
intG et Denom inat ore( )

Returnspar am eterDenom i natore.
voi d SetVU()

Sett heobj ecti n them easure.
voi d SetPos(Draw O bject*d,constPoi nt& p)

Sett heposi tion oft heobj ect .
voi d Draw ()

Draw tim eoft hem easure.
char*Descri be(Context )

Returnst hedescr iption oft im ein M usicTex.
BoolH asSam eDesc( chart m p[])

ReturnsTRUE ift heobj ecthast hesam edescr iption oft hepassed par am eter.
BoolH asSam eDesc( Tem po*)

ReturnsTRUE ift heobj ecthast hesam edescr iption oft hepassed par am eter.
voi d pri nt()

Printing m ethod.

14.14 Class Barra

14.14.1 Descri pt ion
Iti s an abst ractcl ass t hati s used f orr epresent ing the f ive possi ble barl ines oft he m easure.I ti s
connect ed to Battuta by m eans of a r elation of I RB.The l engt h of t he bar l ine can be f ound
execut ing GetVU2Rgt( them ethod GetVU2Lftr eturns0 f oreach t ypeofbarl ine).

14.14.2 Fat herCl ass
DrawObject

14.14.2.1 Protect ed Attributes

VunitProl Up,Prol Dw n
Thel engt hsoft heext ensi onsoft hebarl inesoverand undert hest af f.

14.14.3 Publ ic M ethods
Barra( )

Iti ni tial isesato t heext ensi onsoft hebarl ines.
VUnitG et VU2Up()

Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt,t hatcor respondst o thest af fhei ght.
VUnitG et VU2Dw n()
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Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt,t hatal wayscor respondst o 0.
VUnitG et VU2Lft()

Ital waysr eturns0.
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
vi rt ualt ipoBarra G et TipoBarra( )

Itr eturnst heki nd ofbarl inethathasbeen set .
voi d Setup (VunitprUp,Vuni tprDw n)

Itset sthel engt h ofBar ra.
voi d SetPos(Draw O bject *,constPoi nt& )

Itset stheposi tion ofBar ra.
voi d Draw ()

Necessar y f ort he“vi rtual ”def ini tion ofDr aw()i n DrawObject .
vi rt ualchar*Descri be(Context )

Itr eturnst hedescr iption M usicTex oft heobj ect .
vi rt ualvoi d pri nt()

Printing m ethod.

14.15 Class BDoppi a

14.15.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft hedoubl ebarl ine.

14.15.2 Fat herCl ass
Barra

14.15.3 Publ ic M ethods
BDoppia()

Iti ni tial isest heobj ect .
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
tipoBarra G et TipoBarra( )

Itr eturnst heki nd ofbarl inethathasbeen set .
voi d Draw ()

Draw m ethod.
char*Descri be(Context )

Return descr iption oft hecl ass.
voi d pri nt()

Printing m ethod.

14.16 Class BFi nal e

14.16.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft hef inalbarl ine.

14.16.2 Fat herCl ass
Barra

14.16.3 Publ ic M ethods
BFinal e()

Iti ni tial isest heobj ect .
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
tipoBarra G et TipoBarra( )

Itr eturnst heki nd ofbarl inethathasbeen set .
voi d Draw ()

Draw m ethod.
char*Descri be(Context )

Return descr iption oft hecl ass.
voi d pri nt()

Printing m ethod.
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14.17 Class BFi neRit

14.17.1 Descri pt ion
This i s a sym bolcl ass t hatr epresent s the sym bolof t he bar l ine thatdet erm ines t he end of t he

refrain.

14.17.2 Fat herCl ass
Barra

14.17.3 Publ ic M ethods
BFineRit()

Iti ni tial isest heobj ect .
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
tipoBarra G et TipoBarra( )

Itr eturnst heki nd ofbarl inethathasbeen set .
voi d Draw ()

Draw m ethod.
char*Descri be(Context )

Return descr iption oft hecl ass.
voi d pri nt()

Printing m ethod.

14.18 Class BI nizi oRit

14.18.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft hebarl ine thatdet erm inest hebegi nni ng oft he

refrain.
14.18.2 Fat herCl ass

Barra
14.18.3 Publ ic M ethods

BIni zi oRit()
Iti ni tial isest heobj ect .

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

tipoBarra G et TipoBarra( )
Itr eturnst heki nd ofbarl inethathasbeen set .

voi d Draw ()
Draw m ethod.

char*Descri be(Context )
Return descr iption oft hecl ass.

voi d pri nt()
Printing m ethod.

14.19 Class BSi ngol a

14.19.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft hesi ngl ebarl ine.

14.19.2 Fat herCl ass
Barra

14.19.3 Publ ic M ethods
BSingol a()

Iti ni tial isest heobj ect .
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
tipoBarra G et TipoBarra( )

Itr eturnst heki nd ofbarl inethathasbeen set .
voi d Draw ()

Draw m ethod.
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char*Descri be(Context )
Return descr iption oft hecl ass.

voi d pri nt()
Printing m ethod.

14.20 Class BI nizi oFine

14.20.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft hebegi nni ng-finalbarl ine.

14.20.2 Fat herCl ass
Barra

14.20.3 Prot ect ed Attri but es
BfineRitbf

ClassBf ineRit.
BInizi oRitbi

ClassBI nizi oRit.
14.20.4 Publ ic M ethods

BIni zi oFine()
Iti ni tial isest heobj ect .

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom AbsPosto therightpoi nt.

tipoBarra G et TipoBarra( )
Itr eturnst heki nd ofbarl inethathasbeen set .

voi d SetPos(Draw O bject *,constPoi nt& )
Itset stheposi tion ofBar ra.

vi rt ualvoi d SetColor( intcol )
Itset sthecol or.

voi d Draw ()
Draw m ethod.

char*Descri be(Context )
Return descr iption oft hecl ass.

voi d pri nt()
Printing m ethod.

14.21 Class BI nizi oRit

14.21.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft hebegi nni ng chor usbarl ine.

14.21.2 Fat herCl ass
Barra

14.21.3 Publ ic M ethods
BIni zi oRit()

Iti ni tial isest heobj ect .
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
tipoBarra G et TipoBarra( )

Itr eturnst heki nd ofbarl inethathasbeen set .
voi d Draw ()

Draw m ethod.
char*Descri be(Context )

Return descr iption oft hecl ass.
voi d pri nt()

Printing m ethod.

14.22 Class Cbasso8

14.22.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft heBass- 8 cl ef .
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14.22.2 Fat herCl ass
Chiave

14.22.3 Publ ic M ethods
Cbasso8( )

Ini tial isest heobj ect .
VUnitG et VU2Up()

Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.
VUnitG et VU2Dw n()

Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.
VUnitG et VU2Lft()

Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
intG et Shift()

Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrebl ecl ef .
intG et A ltezza( )

Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .
voi d SetPos(Draw O bject*d,constPoi nt& p)

Sett heposi tion oft hekey.
voi d Draw ()

Draw m ethod.
char*Descri be(Context )

Return descr iption oft hecl ass.

14.23 Class Cvi ol ino8

14.23.1 Descri pt ion
Thisi sasym bolcl asst hatr epresent sthesym boloft heTrebl e-8 cl ef .

14.23.2 Fat herCl ass
Chiave

14.23.3 Publ ic M ethods
Cviol ino8( )

Ini tial isest heobj ect .
VUnitG et VU2Up()

Itr eturnst hedi stancef rom AbsPosto thesuper iorpoi nt.
VUnitG et VU2Dw n()

Itr eturnst hedi stancef rom AbsPosto thei nferiorpoi nt.
VUnitG et VU2Lft()

Itr eturnst hedi stancef rom AbsPosto thel ef tpoi nt.
VUnitG et VU2Rgt()

Itr eturnst hedi stancef rom AbsPosto therightpoi nt.
intG et Shift()

Itr eturnsf oreach cl eft heshi ftoft hekey si gnat urewith respectt o thetrem blecl ef .
intG et A ltezza( )

Itr eturnsf oreach cl eft hehei ghtoft hekey si gnat urewith respectt o thetrem blecl ef .
voi d SetPos(Draw O bject*d,constPoi nt& p)

Sett heposi tion oft hekey.
voi d Draw ()

Draw m ethod.
char*Descri be(Context )

Return descr iption oft hecl ass.

14.24 Class G iust ificazi one

14.24.1 Descri pt ion
This i s a sym bol cl ass t hat r epresent s the m ethods and st ruct ures used i n just ificat ion and l ine

breaki ng task.
14.24.2 Fat herCl ass

None
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14.24.3 Prot ect ed Attri but es
G elem ento **Si m s

M atrix ofel em entsto representt hesi m ultanei ties
Gelem ento isast ructdecl ared asf ol lows:

st ructGel em ento {
publ ic:

doubl ebeat ;
Figura* f ig;
UL space;
doubl efraz;

}
Battuta **Bat s

Array of poi nters to m easures. Each col um n of Si m s represent s a voi ce. The i ndex
cor respondi ng

poi nterofBat sar ray poi tsto thebel ongi ng m easure.
intncol onne

Colum nsofm at rix Sim s.
intnri ghe

Rowsofm atrix Sim s.
intnm axcol onne

M axim um num berofcol um nsofm at rix Sim s.
floatden

Denom inatoroft im ekey.

14.24.4 Publ ic M ethods

G iust ificazi one( )
Ini tial isest heobj ect .

~G iust ificazi one( )
Destroyer .

voi d Cost rui sci( intnr,i ntnc)
Ital locat esm em ory f ort hem atrix and i ni tial isesi t.

voi d Inseri m ento (Battuta*)
Iti nser tsthef iguresofanew m easur ein thel astcol um nsoft hem atrix,onecol um n forvoi ce.

voi d Sincroni zza ( Battuta*)
Itsynchr oni zest hest ruct ureinser ting NoOperation i n thebeat lines( col um n oft hem atrix) .

voi d dum p ()
Itpr intson f ilethem atrix Sim s:f ordebuggi ng sessi on.

voi d G iust ificaLog ( doubl ekG iust )
Itset sthespacef ieldsoft hem atrix f oral ogar ithm icj ust ificat ion.

voi d G iust ificaLi nog ( doubl ekG iust )
Itset sthespacef ieldsoft hem atrix f oral inearj ust ificat ion.

voi d SetUpSpG ()
Itset sthespacef ieldsoft hef iguresoft hem easurefort hedi rect orialvi ew.

voi d SetUpSpO r()
Itset sthespacef ieldsoft hef iguresoft hem easurefort hem usici an vi ew.

voi d SetUpSpDLine()
Itset sthespacef ieldsoft hef iguresoft hem easurefort hel inebr eaki ng.
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15 BRA M odule

15.1 Class ParG raf fa

15.1.1 Descri pt ion
The presentcl ass pr ovi des t he represent ation ofa br ace br acketwi th free hei ghtand f ixed wi dth.
Thedesi gn i sobt ained t hrough st raightsl iding and scal echangeoft hef unct ion x= y²– y³ ,–1/ 3 ≤ y
≤ 1,whi ch i s accom pani ed f or a cer tain while by a f unct ion pr opor tionalt o i t i n order t o m ake
thickert he l ine oft he br ace.I n ordernott o cal cul ate the bl ack pi xelby each r edraw,each t im e that
the hei ghtoft he br ace br acketi schanged,a bi tm ap descr iption oft he super iorhal foft he br ace i s
saved.

15.1.2 Fat herCl ass
DrawObject

15.1.3 Prot ect ed Attri but es
VUnitW idth,H ei ght

W idth and hei ghtoft hebr acebr acket .
unsi gned char*Bi tM ap

Pointert o an ar ray ofbyt e thatr epresent sa bi tm ap descr iption oft he super iorhal foft he br acket .The
array i sl ong ashal fhei ghtoft hebr acket ;each byt edescr ibesan hor izont all ine f rom lef tt o right:bi t1
≡ black,bi t0 ≡ white.

15.1.4 Publ ic M ethods
ParG raf fa()

Iti ni tial isest hehei ghtat0 and t hewidth att hef ixed val ue.
ParG raf fa(VUnith)

Iti ni tial isest he width att he f ixed val ue and t he hei ghtath,com put ing the ar ray poi nted by
BitM ap.

~ParG raf fa()
Deallocat est hear ray ofbyt e.

voi d Ini t(VUnith)
Itset sthe hei ghtath;i ft his i sdi fferentf rom the pr evi oushei ght,i tcom put es t he ar ray of
byt epoi nted by Bi tM ap.

VUnitG et VU2Up()
Itr eturnsHei ght.

VUnitG et VU2Dw n()
Itr eturns0.

VUnitG et VU2Rgt()
Itr eturnsW idth.

VUnitG et VU2Lft()
Itr eturns0.

Draw ()
Itdr awsthebr acebr acket son t hebasi soft hebi tm ap descr iption.

voi d pri nt();

intSave( FILE*, Context );
fort hesavi ng

char*Descri be();
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16 DRW M odule
In this m odule there are cl asses f or t he l ow levelm anagem entof t he gr aphi c obj ect s,and cl asses f or t he
GUI.

16.1Class Draw O bj ect

16.1.1 Descri pt ion
Thisi stherootcl assf oral lt hesym bol sthathavet o bedi spl ayed on t hescr een orpr inted on sheet s.

16.1.2 Fat hercl ass
NONE

16.1.3 Connect ed Types

16.1.4 Prot ect ed at tri but es:

C lassID ID
ID forgr aphi cobj ecti dent ificat ion

shortCol or
Thecol ort o beused f ordr awing theobj ect .

shortO l dColor;
Theol d col or,i sused f ort em porary hi ghl ight.

PointAbsPos;
Absol uteposi tion oft hecent reoft heobj ect

16.1.5 Publ ic m ethods

Draw O bject ()
Construct or

vi rt ual~Draw O bj ect ()
Destruct or

operat orRect angl e()
Conver tt heDraw Objecti n arect angl e

ClassID G et ID( )
Return thecl assi dent ifier

voi d SetID( ClassID i d)
Sett hecl assi dent ifier

vi rt ualvoi d SetColor( intcol )
Sett hecol our

intG et Color( );
Return thecol our

vi rt ualvoi d SetO ldColor( intcol )

vi rt uali ntG et O ldColor( voi d)
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vi rt ualVUni tG et VU2Up()= 0
Return thedi stancebet ween AbsPosand t heupperm ar gin

vi rt ualVUni tG et VU2Dw n()= 0
Return thedi stancebet ween AbsPosand t hebot tom m argin

vi rt ualVUni tG et VU2Lft()= 0
Return thedi stancebet ween AbsPosand t hel ef tm ar gin

vi rt ualVUni tG et VU2Rgt()= 0
Return thedi stancebet ween AbsPosand t herightm ar gin

VUnitG et W idth()
Return theobj ectw i dth

VUnitG et H eight ()
Return theobj ecthei ght

vi rt ualvoi d SetPos(Draw O bject*d, constPoi nt& p)
Sett heobj ectposi tion relativeatdr awobject'd ' .I fd == NULL t heposi tion i ssett o 'p '

vi rt ualvoi d M ove(constPoi nt& p)
Changetheobj ectposi tion on t hedi spl ay

PointG et AbsPos( )
Return theobj ectabsol uteposi tion

Booli s(C lassID)
TRUE ift heobj ecti saDrawObject

vi rt ualvoi d Draw ()= 0
Draw theobj ecti n AbsPos

vi rt ualBoolH i t(constPoi nt& apos)
Return TRUE ift heobj ecti ssel ect ed

vi rt ualBoolH i t(constPoi nt& ,Sel O bj,Draw O bj ect *& ,Sym Pat h& )
Otherway t o sel ectan obj ect

vi rt ualBoolH i t(constRect angl e& )
Return TRUE ift heobj ecti si nsi detherect angl e

vi rt ualBoolH i t(constRect angl e& ,Sel O bj,Sym Pat h& ,Sym Pat h& )
Otherway t o sel ectan obj ect( usi ng ar ect angl e)

vi rt ualBoolSym bol icH it(Sym Path& ,Sel O bj,Draw O bj ect *& )
Decodeapat h

vi rt ualvoi d Select ()
Selectan obj ect ,sett hesel ect ion col ourand r edraw it

vi rt ualvoi d Desel ect ()
Desel ectan obj ect ,sett hecol ourt o thedef aul tand r edraw it

vi rt ualCm dResul tCom m and(Cm dID,Cm dArgV)
Execut etheCm dID com m and with thespeci fied ar gum ents
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Return CM D_OK ift hecom m and wassuccessf ul ly execut ed,CM D_FAIL i ft heexecut ion f ai land
CM D_UNK NOW N ift hecom m and wasnotr ecogni sed

vi rt ualCm dResul tSym Com m and(Sym Cm d& ,Battuta* pBat tuta=NULL)

vi rt ualBoolDel eteSym (Draw O bject *)
Deletethespeci fied sym bol .Ret urn TRUE ift heoper ation i sper form ed correct ly.

16.2 Class G DEVICE

16.2.1 Descri pt ion

Thisi san abst ractcl asscent rali n them anagem entoft hedi spl ay.I tdef inessom et ool sneeded f ort he
graphi cam anipul ation oft heobj ect s.I tpr esent sthegener ic i nterfacef ordr awing on scr een and f or
printing.

16.2.2 Fat hercl ass
NONE

16.2.3 Connect ed Types

enum ColorIcon
Definethecol orsf ort hegr aphi csobj ect sand can havet hef ol lowing val ues:

BIANCO (white)
NERO (black)
VERDE (green)
BLU (blue)
RO SSO (red)
G RIG IO (gray)
G RIG IO S (dark gr ay)
G IALLO (yel low)

enum Drw M ode

DefM ode= 3, / /St andar d
X ORM ode= 4, // X OR trai lcodi cecol oreequel lo delpunt o
ANDM ode= 1, // Com esopram acon AND
ORM ode= 0 // Com esopram acon OR

st ructCarat tere
A struct urethatdef ineany char act erf rom thef ont

intcode Charcode
inthei ght Charhei ght
intw i dth Charwi dth
intreal w idth Realcharwi dth
intnbyt es Byt esneeded f orst orage
intascend Charascent
unsi gned char*i m age; Bi nary i m m ageofthecharcoded f rom top
intVU2UP,VU2DW N,VU2RG ,VU2LF,DX,DY ;

def ini tion oft hesel ect ion rect angl eand t hecharposi tioni ng i nsi dei t

16.2.4 Prot ect ed at tri but es

LiooFont*l ist a_f ont [4]
Avai labl efontf ort heset ted di spl ay
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intact iveFont
TheID oft heact ivef ont

Pointcurrent Pos;
Currentposi tion

Pointact iveIni tText Pos
String to bepr inted posi tion

16.2.5 Publ ic m ethods

G Device( )
Construct or

~G Device( );
Destruct or

vi rt ualvoi d Clear( )
Cleart hedi spl ay

vi rt uali ntG et M axPixX()
Return them axim um num berofpi xeli n x- axi s

vi rt uali ntG et M axPixY ()
Return them axim um num berofpi xeli n y- axi s

vi rt uali ntG et Num Colors( )
Return them axim um num berofcol ors

vi rt ualvoi d SetColor( int )
Sett hecol or

vi rt uali ntG et Color( )
Gett hecur rentcol or

vi rt ualvoi d SetDrw M ode(Drw M ode)
Sett heDraw m ode

vi rt ualvoi d PutPixel (constPoi nt& p) ;
Draw apixeli n thepoi ntp and r eturn thepoi ntcol orbef oredrawing

voi d M oveTo(constPoi nt& p)
voi d M oveTo(VUnitx, VUnity)

Sett hecur rentposi tion usi ng apoi ntort heco- ordinates.

PointCurrent Pos()
Return thecur rentposi tion.

vi rt ualvoi d Li neTo(constPoi nt& p)
vi rt ualvoi d Li neTo(VUnitx, VUnity)

Draw alinef rom thecur rentposi tion to thegi ven poi nt.
Usethel inest yl edef ined with SetLineStyl eand t hecol ordef ined with SetColor.

vi rt ualvoi d Li ne(constPoi nt& p1,constPoi nt& p2)
Draw alinebet ween two points

vi rt ualvoi d BigLi ne(constPoi nt& p1,constPoi nt& p2,VUni tw i dth)
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Draw alinebet ween two pointsusi ng thegi ven wi dth

vi rt ualvoi d Rect (constRect angl e& r, Booli sf illed=f alse)
Draw arect angl e(filled ornot )

vi rt ualvoi d Shadow Rect(constRect angl e& r, Booli sO n)
Draw arect angl ewith shadow ef fect
isOn=TRUE therect angl eisraised.
isOn=FALSE therect angl eisem bossed.

vi rt ualvoi d Arc( constRect angl e& r,shortAngl e1,shortAngl e2,Booli sf illed=f alse)
Draw an arcf ort heel lipsei nser ted i n thereact angl e'r'f rom theangl eAngl e1 unt ilAngl e2 (in degr ees)
Optional ly i sshoul d bef illed

vi rt ualvoi d Ellipse( constRect angl e& r, Booli sFi lled=f alse)
Draw an arcf ort heel lipsei nser ted i n thereact angl e'r'
Optional ly i sshoul d bef illed

Font ID Set Font (Font ID)
Sett hef ontt o Font ID

Font ID G et ActiveFont ()
Return theFont ID oft heact ivef ont

intG et Font Ascent ()
Return thef ontascent .

intG et Font H eight ()
Return thef onthei ght

voi d Text To(constPoi nt& p)
voi d Text To(VUnitx, VUnity)

Sett hecur rentt extposi tion i n ordert o havet hef ontbasel inei n thegi ven posi tion

vi rt ualvoi d O utText (unsi gned char*)
Printast ring with thecur rentf ont

intG et Text W idth(unsi gned char*)
Return thewidth ofast ring (pixel s)

intG et Text H eight (unsi gned char*t xt )
Return thest ring hei ght( pixel s) .

long Im ageSi ze( constRect angl e& )
Return thebyt esneeded t o st orethei m agefrom thei ndi cat ed

vi rt ualvoi d PutIm age( constPoi nt& ,voi d *buf ,intw , inth, Drw M ode)
Redraw,st arting f rom thepoi nt' p',t hei m agestored i n thebuf fer' buf 'usi ng theDrwM ode

intG et _VU2UP(intcarcode)
intG et _VU2DW N(intcarcode)
intG et _VU2RG (intcarcode)
intG et _VU2LF(intcarcode)
intG et _VU2DX(intcarcode)
intG et _VU2DY (intcarcode)

Return the6 f ieldsoft he"Car attere"st ruct .I tseem st o beneccessar y onl y f ort hem usicf ont
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16.3 Class G SCREEN

16.3.1 Descri pt ion

Thisi san i m plem entation oft heGDevicei nterfacef ort hem anagem entoft hedi spl ay.I tdef ines
som etool sneeded f ort hegr aphi calr epresent ation oft heobj ect s.

16.3.2 Fat hercl ass
GDevice

16.3.3 Connect ed Types

enum ColorIcon
Definethecol orsf ort hegr aphi csobj ect sand can havet hef ol low ing val ues:

BIANCO (white)
NERO (black)
VERDE (green)
BLU (blue)
RO SSO (red)
G RIG IO (gray)
G RIG IO S (dark gr ay)
G IALLO (yel low)

enum Drw M ode

DefM ode= 3, / /St andar d
X ORM ode= 4, // X OR
ANDM ode= 1, // AND
ORM ode= 0 // OR

st ructCarat tere
A struct urethatdef ineany char act erf rom thef ont

intcode Charcode
inthei ght Charhei ght
intw i dth Charwi dth
intreal w idth Realcharwi dth
intnbyt es Byt esneeded f orst orage
intascend Charascent
unsi gned char*i m age; Bi nary i m ageoft hecharcoded f rom top
intVU2UP,VU2DW N,VU2RG ,VU2LF,DX,DY ;

def ini tion oft hesel ect ion rect angl eand t hecharposi tioni ng i nsi dei t

16.3.4 Pri vat e at tri but es:

M ouse*m ouse;
M ousem anager

intact iveFont ;
FontID oft heact ivef ont.

Rectangl eact iveClipRegion;
Activecl ippi ng regi on

BoolK eyPressed;
Truei fkey pr essed
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intt m pK ey;
tem p key code,com m uni cat ed by Cal l_K Press( )

intl ast K ey;
lastkey codeobt ained with W aitK ey()

Pointcurrent Pos;
Currentposi tion

Pointact iveIni tText Pos
Theposi tion oft hest ring to bepr inted

PointM ousePoi nt ;
M ouseposi tion gi ven by Cal l_M M oved()

intM ouseAct ion;
Lastm ouseact ion

BoolAct ionDetect ed;
IsTRUE ift hel astm ouseact ion wasread with M ousePos( )

CursorTypesCurType;

LPixm ap *Copi a;
LPixm ap *Disegno;

m em ory bi tm apsused dur ing execut ion

16.3.5 Publ ic m ethods

G Screen( );
Construct or

~G Screen( )
Destruct or

voi d G M oodsO penM ainScore( constchar*t itle,i ntreader) ;
Itopensanew f ram efor.

voi d G M oodsO penPart (constchar*t itle,i ntreader) ;

BoolG O pen( intargc,char**argv)
Open thegr aphi cdi spl ay and r egi stert hest andar d font

voi d G Close( )
Closet hegr aphi cdi spl ay

W idgetG New W indow (constchar*t itle= NULL)
Open anew window and r eturn theW idget ,i fer rorsreturn NULL

W idgetG New Draw Area( intx,i nty,VUni thei ght ,VUni tw i dth,W idgetw i dget ,char*t itle=NULL)
Open anew draw areaand r eturn theW idget ,i fer rorsreturn NULL

voi d G SetM ainDraw Area( )
Sett hem ain window asact ive

voi d G SetDraw Area( W idget )
Sett hespeci fied dr aw areaasact ive
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voi d G SetFocusW indow (W idget )
Sett hef ocuson t hespeci fied window

voi d G CloseW indow (W idget )
Closet hespeci fied window and r eact ivat ethem ain one

voi d Clear( )
Cleart hedi spl ay

vi rt uali ntG et M axPixX()
Return them axim um num berofpi xeli n X axi s

vi rt uali ntG et M axPixY ()
Return them axim um num berofpi xeli n Y axi s

vi rt uali ntG et Num Colors( )
Return them axim um num berofcol ours

vi rt ualvoi d SetColor( int )
Sett hecol our

vi rt uali ntG et Color( )
Gett hecur rentcol our

vi rt ualvoi d SetDrw M ode(Drw M ode)
Sett heDraw m ode

Rectangl eSetClipRegion(constRect angl e& )
Sett hedr aw areathatcan bem odi fied by t hegr aphi cf unct ions.Ret urn thepr evi ousact ivear ea

voi d PutPixel (constPoi nt& p) ;
Draw apixeli n thepoi nt'p '

voi d PutPixel 0Up(constPoi nt& p) ;
Draw apixeli n thepoi nt'p 'consi dering theaxi sor igin in thetop l ef tcor ner
Norm ally theaxi sor igin ispl aced i n thebot tom lef tcor ner

intG et Pixel (constPoi nt& ) ;
Return thepoi ntcol our

voi d M oveTo(constPoi nt& p)
voi d M oveTo(VUnitx, VUnity)

Sett hecur rentposi tion usi ng apoi ntort heco- ordinates.

PointCurrent Pos()
Return thecur rentposi tion

vi rt ualvoi d Li neTo(constPoi nt& p)
vi rt ualvoi d Li neTo(VUnitx, VUnity)

Draw alinef rom thecur rentposi tion to thegi ven poi nt.
Usethel inest yl edef ined with SetLineStyl eand t hecol ordef ined with SetColor.

vi rt ualvoi d Li ne(constPoi nt& p1,constPoi nt& p2)
Draw alinebet ween two points

vi rt ualvoi d BigLi ne(constPoi nt& p1,constPoi nt& p2,VUni tw i dth)
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Draw alinebet ween two pointsusi ng thegi ven wi dth

vi rt ualvoi d Rect (constRect angl e& r, Booli sf illed=f alse)
Draw arect angl e(filled ornot )

vi rt ualvoi d Shadow Rect(constRect angl e& r, Booli sO n)
Draw arect angl ewith shadow ef fect
isOn=TRUE therect angl ehast o ber aised.
isOn=FALSE therect angl ehast o beem bossed.

vi rt ualvoi d Arc( constRect angl e& r,shortAngl e1,shortAngl e2,Booli sf illed=f alse)
Draw an arcf ort heel lipsei nser ted i n therect angl e'r'f rom theangl eAngl e1 unt ilAngl e2 (in degr ees)
Optional ly i sshoul d bef illed

vi rt ualvoi d Ellipse( constRect angl e& r, Booli sFi lled=f alse)
Draw an arcf ort heel lipsei nser ted i n therect angl e'r'
Optional ly i sshoul d bef illed

Font ID Set Font (Font ID)
Sett hef ontt o Font ID

Font ID G et ActiveFont ()
Return theFont ID oft heact ivef ont

intG et Font Ascent ()
Return thef ontascent .

intG et Font H eight ()
Return thef onthei ght

voi d Text To(constPoi nt& p)
voi d Text To(VUnitx, VUnity)

Sett hecur rentt extposi tion i n ordert o havet hef ontbasel inei n thegi ven posi tion

vi rt ualvoi d O utText (unsi gned char*)
Printast ring with thecur rentf ont

intG et Text W idth(unsi gned char*)
Return thewidth ofast ring (pixel s)

intG et Text H eight (unsi gned char*t xt )
Return thest ring hei ght( pixel s) .

intW ai tK ey()
W aitakey t o bepr essed and r eturn i t'sval ue

voi d SetTm pK ey(intkey) ;
Sett hetm pK ey to key and t heK eyPressed t o TRUE

intK eyH i t()
Return TRUE if waspr essed akey t hatcan ber ead with W aitK ey m ethod.
Deprecat ed.

intLast K ey();
Return thel astkey r ead with W aitK ey().

Deprecat ed.

long Im ageSi ze( constRect angl e& )
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Return thebyt esneeded t o st orethei m agefrom thei ndi cat ed
Deprecat ed.

voi d G etIm age( constRect angl e& ,voi d *buf );
Fillt hebuf ferw i th thedat aaboutt hei m agefrom therect angl e'r'

Deprecat ed.

vi rt ualvoi d PutIm age( constPoi nt& ,voi d *buf ,intw , inth, Drw M ode)
Draw,st arting f rom thepoi nt' p',t hei m agestored i n thebuf fer' buf 'usi ng theDrwM ode
Deprecat ed.

voi d G SetCursor( CursorTypesct ,i ntf gc= NERO ,intbgc= BIANCO ) ;

CursorTypesG G et Cursor( );

voi d SetM ouse(M ouse* m )
Sett hem ousem anager

M ouse*G et M ouse()
Return them ousem anager

voi d SetM ousePoint(constPoi nt& p)
Sett hem ousepoi ntt o 'p '

voi d SetM ouseAction(intact )
Sett hem ouseact ion to 'act'

intM ousePos( Point& pm )
Putt hem ouseposi tion i n 'pm 'and r eturn them ousebut tonsst atus

intG et _VU2UP(intcarcode)
intG et _VU2DW N(intcarcode)
intG et _VU2RG (intcarcode)
intG et _VU2LF(intcarcode)
intG et _VU2DX(intcarcode)
intG et _VU2DY (intcarcode)

Return the6 f ieldsoft he"Car attere"st ruct .I tseem st o benecessar y onl y f ort hem usicf ont

voi d CopyPixm ap (W idgetsorg, intx, inty, intw i dth,inthei ght )
copy t he'sor g 'w i ndow into thecur rentone

LPixm ap* G etLPixm apCopia();
gett he“Copi a”bi tm ap.

LPixm ap* G etLPixm apDisegno( );

voi d CopyPixm ap (LPixm ap *pi xm ap,intx, inty, intw i dth,inthei ght );

voi d Sw apPixm ap();

voi d G ResetPixm ap();

voi d G SetPixm ap (LPi xm ap *l pixm ap);

voi d G New DC(W idget )

voi d G DeleteDC()
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16.4 Class G PRINT

16.4.1 Descri pt ion

Thisi sacl assder ived f rom GDEV ICE thatcont rolt hegener ation oft hepr inted sheet .
Iti m plem entsthei nterfaceofGDevi cef orpost scr iptgener ation.

W arning:by now onl y theW ritem ethod hasbeen i m plem ented.

16.4.2 Fat hercl ass

GDevice

16.4.3 Connect ed Types

enum ColorIcon
Definethecol oursf ort hegr aphi csobj ect sand can havet hef ol lowing val ues:

BIANCO (white)
NERO (black)
VERDE (green)
BLU (blue)
RO SSO (red)
G RIG IO (grey)
G RIG IO S (dark gr ey)
G IALLO (yel low)

enum Drw M ode

DefM ode= 3, / /St andar d
X ORM ode= 4, // X OR trai lcodi cecol oreequel lo delpunt o
ANDM ode= 1, // Com esopram acon AND
ORM ode= 0 // Com esopram acon OR

st ructCarat tere
A struct urethatdef ineany char act erf rom thef ont

intcode Charcode
inthei ght Charhei ght
intw i dth Charwi dth
intreal w idth Realcharwi dth
intnbyt es Byt esneeded f orst orage
intascend Charascent
unsi gned char*i m age; Bi nary i m m ageofthecharcoded f rom top
intVU2UP,VU2DW N,VU2RG ,VU2LF,DX,DY ;

def ini tion oft hesel ect ion rect angl eand t hecharposi tioni ng i nsi dei t

16.4.4 Pri vat e at tri but tes

FILE *PSf ile,*pf af ile_m usicf ont
Two filesneeded asPS out putand apf af ilewith them usicf ontdef ini tion

doubl ePri ntUnit
during thepr inting thereareaconver si on bet ween PostScriptuni tand i nch

intPent No
def inethenum berofst avesi n thepage
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16.4.5 Prot ect ed at tri but es

LiooFont*l ist a_f ont [4]
Avai labl efontf ort heset ted di spl ay

intact iveFont
TheID oft heact ivef ont

Pointcurrent Pos;
Currentposi tion

Pointact iveIni tText Pos
String to bepr inted posi tion

16.4.6 Publ ic m ethods

G Print()
Construct or

~G Print();
Destruct or

voi d PrnO pen ( char*f nam e)
open t hem oodsPS.psf ile in the"LI OO_M DS_DIR "di rect ory and cr eatethePost Scriptheader
LIOO_M DS_DIR m ustbesetasan envi ronm entvar iabl e

voi d PrnCl ose( )
cl oset hem oodsPS.psf ile

voi d W rite(char*, ...)
inser tast ring i n thePS filewith apr intfst yl eform at.

voi d SetPri ntUnit(doubl e)
sett hepr intuni t

doubl eG etPri ntUnit()
Return thepr intuni t

voi d SetPentNo(int)
Sett hest avesnum beron asi ngl epage

intG et PentNo()
Return thest avesnum beron asi ngl epage

vi rt ualvoi d Clear( )
Cleart hedi spl ay

vi rt uali ntG et M axPixX()
Return them axim um num berofpi xeli n X axi s

vi rt uali ntG et M axPixY ()
Return them axim um num berofpi xeli n Y axi s

voi d M oveTo(constPoi nt& p)
voi d M oveTo(VUnitx, VUnity)
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Sett hecur rentposi tion usi ng apoi ntort heco- ordinates.

PointCurrent Pos()
Return thecur rentposi tion.

vi rt ualvoi d Li neTo(constPoi nt& p)
vi rt ualvoi d Li neTo(VUnitx, VUnity)

Draw alinef rom thecur rentposi tion to thegi ven poi nt.
Usethel inest yl edef ined with SetLineStyl eand t hecol ourdef ined with SetColor.

vi rt ualvoi d Li ne(constPoi nt& p1,constPoi nt& p2)
Draw alinebet ween two points

voi d BigLi ne(constPoi nt& p1,constPoi nt& p2,VUni tw i dth)
Draw alinebet ween two pointswith thegi ven wi dth

vi rt ualvoi d Rect (constRect angl e& r, Booli sf illed=f alse)
Draw arect angl e(filled ornot )

vi rt ualvoi d Arc( constRect angl e& r,shortAngl e1,shortAngl e2,Booli sf illed=f alse)
Draw an arcf ort heel lipsei nser ted i n therect angl e'r'f rom theangl eAngl e1 unt ilAngl e2 (in

degr ees)
Optional ly i sshoul d bef illed

vi rt ualvoi d Ellipse( constRect angl e& r, Booli sFi lled=f alse)
Draw an arcf ort heel lipsei nser ted i n therect angl e'r'
Optional ly i sshoul d bef illed

vi rt ualvoi d O utText (unsi gned char*)
Printast ring with thecur rentf ont

intG et Text W idth(unsi gned char*)
Return thewidth ofast ring (pixel s)

intG et Text H eight (unsi gned char*t xt )
Return thest ring hei ght( pixel s) .

vi rt ualvoi d PutIm age( constPoi nt& ,voi d *buf ,intw , inth, Drw M ode)
Draw,st arting f rom thepoi nt' p',t hei m agestored i n thebuf fer' buf 'usi ng theDrwM ode
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17 FIG m odule

The FIG m odule cont ains t he cl asses t hatm anage t he m usicalf igures ofnot e and r est .Accor ding to the
set ting oft he LI OO analysi s,t here is a cl ass f oreach m usi calsym bol ,t herefore in this m odule we have a
cl ass f or each ki nd of not e and one f or each ki nd of r est .I n order t o col lectt he m ethods and at tributes
com m on to the cl assesr elated to the not es,t he abst ractcl assNot a hasbeen i ntroduced,aswel last he cl ass
Pausaconcer ning rest s.Not aand Pausaar esonsofFi gura,an abst ractcl assf rom which al lt heot hercl asses
oft hem oduleder ive.Am ong t heset hereareAccor do and GruppoNote,t hatm anaget hesepar ticul arki nd of
m ultiple f igures( chor d and beam ),Ri petizi one,wi th the cor respondi ng sons,and Spazi o,t hatcont ributest o
thecor rectpl acem entoft hef igurein thest af f.

17.1 Class Fi gura

17.1.1 Descri pt ion
Theabst ractcl assFi guracont ainst hem ethodsand t hem ostgener alat tributest o representnot esand r est son
thescr een and t o recal lt herepresent ation oft hesym bol sconnect ed to not esand r est s.

In them usicalvocabul ary thedef ini tion off igurei seach not ation si gn correspondi ng to di fferent
durat ion val uesofnot esand rest s.Thef iguresoft hem odern not ation ar eni ne:br evenot e,whol enot e,
hal fnot e,quar ternot e,8 th note,16 th note,32 nd note,64 th noteand 128 th note.Foreach f igure,t wo classes
havebeen cr eated:onef orr epresent ing thenot e(e.g.NCr om a)and onef orr epresent ing the
cor respondi ng rest( e.g.PCr om a).Theexcept ion,am ong t herestcl asses,ar ethecl asses
PausaDueBat tute,PausaQuat troBattuteand PausaGener icat hathaveno cor respondenceam ong t henot es.
A llt hecl assesoft hiski nd ar edescended f rom figurebutnotdi rect ly.I n ef fecti n ordert o m anagethe
cl assesr elated to thenot est hecl assNot ahasbeen i ntroduced,subcl assofFi gura,and t hesam ehasbeen
m adefort herest swith thecl assPausa,subcl assofFi gura.Two cl asses,Accor do and GruppoNote,have
been i ntroduced asf igures.Even i fi n them usicalt heor y chor dsand beam sdo notr epresentf igures,t hey
havebeen i nser ted asdescended f rom Figurabecauset hey f ol low represent ation pr inci plest hatar ethe
sam eoft hoseoft hesi ngl ef iguresand becausei n thisway t hel istoft heobj ect scom posi ng am easur e
cont ainsobj ect sofonet ype.Fort hesam ereason wef ound asf igurethecl assRi petizi onespeci al ised i n
Ripetizi oneTem po,Ri petizi oneM ezzaBat tutaand Ripetizi oneBat tuta.

By m eansofFi guraal lcl assesofNot a,Pausa,Accor do,Gr uppoNoteeRipetizi onebecom eDrawObject .
Obviousl y thesecl assesdo notcoveral lt herangeofm usi calsym bol sthatcan ber epresent ed by our
lect ern.Theot hersym bol s,t hatar eDrawObjectt oo,ar eeach cr eated by m eansoft hei rown cl ass.The
cl assoft hesym bol sreferred to auni quef igure(and t hey ar ethem ajority)i sconnect ed to FiguraorNot a
by m eansofar elation I S_REFERRED_BY,thati sthedi rectt ransl ation oft hel ink t hat,i n them usical
theor y,exi stsbet ween sym boland f igurethati tr efersto.Thi si m pliest hatFi guraand i tsdescended m ust
organi set hedi sposi tion oft hesym bol sar ound t hem selves( iti sthetask ofm et hod Adj ust ):t heonl y
except ion i srepresent ed by t hesym bolTr em olo whosedi sposi tion i sper form ed by theBattutacl ass.

Thesym bol sconnect ed to Figuraare:
Corona ( Ferm at a)I ti sreferred to Figurabecausecan actbot h on anot eoron ar est .
PuntoValore( Augm entat ion Dot)I ti sreferred to Figurabecausecan actbot h on anot eoron ar est .
O cchi al i( G lasses)I ti sreferred to Figurabecausecan beassoci ated to bot h anot eorar est .
Strum ent o (Inst rum ent )I ti sreferred to Figurabecausecan beassoci ated to bot h anot eorar est .
TG eneri co ( G eneri cText )I thasal ast ing ef fect ,t husi n thepr act icei ti nf luencesm any f igures.I thasa
relation I S_REFERRED_BY with f iguresi ncei thast o bepl aced bel ow orabovet hef igurefrom which
theef fectm ustbegi n.
Annotazi one( Annotat ion)I thasan ef fectl ast ing i n tim e,t husi n thepr act icei ti nf luencesm any f igures.
Ithasar elation I S_REFERRED_BY with f iguresi ncei thast o bepl aced bel ow orabovet hef igurefrom
which t heef fectm ustbegi n.
TDinam ico Ther elation with Figuraper m itsthat,f orexam pl e,am ezzof orte(dynam ici ndi cat ion)i s
placed on ar est .Thi sf eaturecan besur prisi ng buti tal lowsam ore“f lexi ble”m anagem entoft he
dynam icsi gns.I n ef fect ,i fadynam i csi gn i son ar esti ti si ntended t hati tw i llbean ef fectst arting f rom
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thenot est hatf ol low therest .I ft hesenot eshaveal ready pl enty ofsym bol s,e. g.or nam entsand f inger ing,
itr esul tsusef ult o m ovebackwar d thedynam i csi gn withoutchangi ng i tsm eaning.

Them ostusualpr ocedur econsi stsi n desi gni ng thesesym bol sand t hoser eferred to Notain apr eci se
posi tion with respectt o thef igure.I ft heaugm entation dotm ustbepl aced i m m ediately on t herightoft he
figureand t heacci dent als(seet heNotacl ass)i m m ediately on t hel ef t,f ort herem aining sym bol stheusual
habi ti sf ol lowed:weput ,f orexam pl e,t heor nam entsand t hef inger ing (seeNotacl ass)abovet henot eand
thedynam i csi gnsand agogi c(gener ictext sand annot ations)bel ow thenot e.Fort hesakeofcom pl eteness
wehavedeci ded t hateach sym bolt hatcan bedesi gned on anot ecan bedesi gned underi tt oo.Thi s
possi bi lity i si ndi spensabl ewhen wewritepol yphoni cm usic,t hati sto say,when weuset hel ayer s(vocii n
m usicalvocabul ary)of fered by LI OO.In thiscaset heuserwi llwr iteabovet hest af fal lt hesym bol sreferred
to theupperl ayerand bel ow thest af fal lt hoser eferred to thei nferiorl ayer .Am ong al lt hesym bol s
connect ed to Figuraand Notaonl y theaugm entation dotand t heacci dent alcan bewr itten i nsi dethest af f:
theot hersm ustbepl aced aboveorbel ow.

Figurausest heat tributesV U2Up (which m eansVi sualUni tt o Up and i sm easured,l iket heot hers,st arting
from AbsPos),V U2Dwn,V U2Lf tand V U2Rgti n ordert o descr ibetherect angl e(thatasar ulewillnotbe
desi gned)t hatsur roundst hef igurewith i tssym bol s.To or gani set hesym bol sar ound i t,Fi gurausesanot her
rect angl e,sm al lert han t hef irst ,t hatdel im itsthespaceoccupi ed by t hef igurewithoutsym bol s.Thi ssecond
rect angl eisdef ined by t heat tributesV U2UpF,V U2DwnF,V U2Lf tF,V U2RgtF,al waysr eferred to AbsPos
oft hef igure.I fno sym boli sconnect ed to thef igurein quest ion theseat tributescoi nci deto thosepr evi ousl y
introduced.

A possi bleexpl oi tation oft hem ethodsoft hiscl assi sdescr ibed i n thesequenceoft hecal lsto m ethods( to
berem em bered i sthatFi guraisan abst ractcl ass,t hereforei tw i llbeneveri nst anced:t hef ol lowing exam pl e
isusef ult o under stand t hecl assesder ived f rom figure):

1. new Fi gura(Ini ti fwedon’ tuset heconst ruct or).
2. Set A ltezza( sethei ght:t hedef aul thei ghti s0) .
3. Set TDinam ico.
4. Set PPuntoV alore.
5. Set Pos(itwor ksaccor ding to thehei ght).
6. Dr aw.
7. del eteSym .
8. Set Pos.
9. Dr aw.
10.~ Fi gura(event ual ly) .

A fterset ting af igureand m odifyi ng i t,i ti sm andatory to cal lAdj ustbef oredesi gni ng i t.Theonl y except ion
iswhen theset ting ort hem odificat ion ar em ad with SetPos,becauseSet Posper form sAdjust .I ti stherefore
recom m ended to per form allt hechangesneeded and execut eSetPosi m m ediately bef oreDraw.Thi sl ast
indi cat ion i sval id foral lt hecl assesoft hism odule.Theonl y di fferencewi th Figuraisthatt heot hercl asses
arericheri n m ethods.

17.1.2 Fat hercl ass
DrawObject

17.1.3 Children cl asses
Nota,Pausa,Gr uppoNote,Ri petizi one

17.1.4 Prot ect ed at tri but es

intA l tezza
M usicalhei ghtoft hef igurewith respectt o thenot ethatoccupi est hei nferiorl ineofast af f( M ii n
thetrem blecl ef).Forexam pl ein thetrem blecl eft heSoloft hesecond l inehasAl tezza=2.Fur ther
expl anat ion on t heuseoft hisat tributecan bef ound i n thedocum ent ation oft heNotaand Pausa
cl asses.

VUnitVU2Up,VU2Dw nF,VU2Lf tF,VU2Rgt F
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Distancesf rom AbsPosoft heupper ,i nferior,r ightand l ef tpoi ntsoft herect angl econt aining the
figureand al lt hesym bol sconnect ed to i t.

Corona *PCorona
Pointert o thef erm ataassoci ated to thef igure.

O cchi al i*PO cchi al i
Pointert o thesi gn ofOcchi al i( G lasses)associ ated to thef igure.

PuntoValore*PPunt oValore
Pointert o theaugm entation dotassoci ated to thef igure.

TDinam ico *PTDi nam ico
Pointert o thedynam i csi gn associ ated to thef igure.

TG eneri co *PTG eneri co
Pointert o thegener ictextassoci ated to thef igure.

Annotazi one*Pannot azi one
Pointert o thesi gn ofannot ation associ ated to thef igure.

Strum ent o *PSt rum ent o
Pointert o thei nst rum entassoci ated to thef igure.

Num CodeNum ericCode
Num ericcodeoft hef igure(thetypecor respondst o shor t).

Legat Q uadra *t erz
Sym bolt o group t oget heran i rregul argr oup.

floatdurat a
Usefult o com putedur ation off iguresi n i rregul argr oups.

intNum Spaces
Deprecat ed.

BoolFi guri na
ReturnsTRUE iff igureisagr acenot eorgr acepause.

17.1.5 Pri vat e at tri but es

UL SpG ,SpO r,SpDi rUt ,SpO rcUt
Spaci ng at tributesused f orj ust ificat ion and f orm atting:

1) SpG – Spaci ng AttributesDirect orial
Thesear ethespaci ng at tributesf ort hevi ew oft hedi rect or,becal cul ated with

logar ithm ic
just ificat ion aswel laswi th l inearj ust ificat ion.

2) SpOr– Spaci ng AttributesM usici an
Thesear ethespaci ng at tributesf ort hevi ew oft hesi ngl em usici an,becal cul ated with

logar ithm ic
just ificat ion aswel laswi th l inearj ust ificat ion.

3) SpDi rUt– Spaci ng Attributesm anual ly i ntroduced by t heuseri n thevi ew oft hedi rect or.
4) SpOrcUt– Spaci ng Attributesm anual ly i ntroduced by t heuseri n thevi ew oft hedi rect or.
Thedi rect ort hevi sual ises SpG+SpDirUt,t hem usici an vi sual ises SpOr+SpOrcUt.
Spaci ng at tributesar eexpr essed i n Logi cUnit( UL)def ined asf ol low:

1 UL = 1/600 st af fspace= 1/ 100 pi xel

Representt hespacesunt ilt henextf igure

UL SpDLine,SpO Li ne
Spaci ng at tributesused f orl inebr eaki ng.Used onl y i n runtim e,notser ial ised.

17.1.6 Pri vat e m ethods

Cm dResultCm dFiguraCorona ( BoolAboveF)
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Itset sthef erm atato thef igure.I fi ti ssuccessf ul ,i tr eturnsCM D_OK ,otherwiseCM D_FAIL.I ti s
necessar y to speci fy AboveF=TRUE fort hef erm ataabovet hef igureorFALSE f ort hef erm ata
bel ow thef igure.

Cm dResultCm dFiguraO cchi al i( BoolAboveF)
Itset sthegl assest o thef igure.I fi ti ssuccessf ul ,i tr eturnsCM D_OK ,otherwise

CM D_FAIL.I ti snecessar y to speci fy AboveF=TRUE fort hegl assesabovet hef igureorFALSE
fort hegl assesbel ow thef igure.

Cm dResultCm dFiguraTDi nam ico ( BoolAboveF,TDi nam icTypet d)
Itassi gnst o thef igurethedynam i csi gn speci fied by t hetd par am eter.Theavai labl e

dynam ictext sar e:pppp,ppp,pp,p,f fff,f ff,f f,f ,mp,mf ,sp,sf ,sf z,f z,f p.I fi ti ssuccessf ul ,i tr eturns
CM D_OK ,otherwiseCM D_FAIL.I ti snecessar y to speci fy AboveF=TRUE fordesi gni ng thissi gn
abovet hef igureorFALSE f ordesi gni ng i tbel ow thef igure.

Cm dResultCm dFiguraTG eneri co ( BoolAboveF,char* s)
Itassi gnst o thef igurethetextgi ven asapar am eter.I fi ti ssuccessf ul ,i tr eturnsCM D_OK ,

otherwiseCM D_FAIL.I ti snecessar y to speci fy AboveF=TRUE fordesi gni ng thissi gn abovet he
figureorFALSE f ordesi gni ng i tbel ow thef igure.

Cm dResultCm dFiguraAnnot azi one( BoolAboveF,char* s)
Itassi gnst o thef igurethetextgi ven asapar am eter.I fi ti ssuccessf ul ,i tr eturnsCM D_OK ,
otherwiseCM D_FAIL.I ti snecessar y to speci fy AboveF=TRUE fordesi gni ng thissi gn abovet he
figureorFALSE f ordesi gni ng i tbel ow thef igure.

voi d Adj ust PuntoValore( )
Itset stheaugm entation doton t herightoft hef igure.I ft heaugm entation dotf al lson al ineoft he

staf for
addi tionall ine,i ti sm oved i n thespacej ustabove.Theboundi ng box oft hef igureisenl arged

enough t o
cont ain thissym bolt oo.

voi d Adj ust Corona ( VunitY l inea1,Vuni tY l inea5)
Itset sthecor onasym bolabovet henot eorbel ow,dependi ng on t heval ueoft hesym bol

AboveNota(TRUE =
above,FALSE = bel ow).I nputpar am etersYl inea1 and Yl inea5 ar etheef fect ikvehei ghts( in

V unit),oft he
lowestand hi ghestl ineoft hest af f.Theboundi ng box oft hef igureisenl arged enough t o
cont ain thissym bolt oo.

voi d Adj ust O cchi al i( VunitY l inea1,Vuni tY l inea5)
Itset stheocchi al isym bolabovet henot eorbel ow,dependi ng on t heval ueoft hesym bol

AboveNota(TRUE
= above,FALSE = bel ow).I nputpar am etersYl inea1 and Yl inea5 ar etheef fect ikvehei ghts( in

V unit),oft he
lowestand hi ghestl ineoft hest af f.Theboundi ng box oft hef igureisenl arged enough t o cont ain

thissym bol
too.

voi d Adj ust TDinam ico ( VunitY l inea1,Vuni tY l inea5)
Itset sTDinam ico sym bolabovet henot eorbel ow,dependi ng on t heval ueoft hesym bol

AboveNota(TRUE
= above,FALSE = bel ow).I nputpar am etersYl inea1 and Yl inea5 ar etheef fect ikvehei ghts( in

V unit),oft he
lowestand hi ghestl ineoft hest af f.Theboundi ng box oft hef igureisenl arged enough t o cont ain

thissym bol
too.

voi d Adj ust TG eneri co ( VunitY l inea1,Vuni tY l inea5)
Itset stheTGenerico sym bolabovet henot eorbel ow,dependi ng on t heval ueoft hesym bol
AboveNota(TRUE = above,FALSE = bel ow).I nputpar am etersYl inea1 and Yl inea5 ar ethe
effect ikvehei ghts( in V uni t),oft he l owestand hi ghestl ineoft hest af f.Theboundi ng box oft he
figureisenl arged enough t o cont ain thissym bol t oo.

voi d Adj ust Annotazi one( VunitY l inea1,Vuni tY l inea5)
Itset stheAnnot azi onesym bolabovet henot eorbel ow,dependi ng on t heval ueoft hesym bol
AboveNota(TRUE = above,FALSE = bel ow).I nputpar am etersYl inea1 and Yl inea5 ar ethe
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effect ikvehei ghts( in V uni t),oft he l owestand hi ghestl ineoft hest af f.Theboundi ng box oft he
figureisenl arged enough t o cont ain thissym bol t oo.

17.1.7 Publ ic m ethods

Figura ( )
Itcal lstheIni tm et hod.

~ Figura ( )
Itcal lstheFreem ethod.

vi rt ualvoi d Ini t( )
Iti ni tial isest hef igure,by set ting Altezza=0 and Num Spaces=1 and by put ting NULL allt he
poi nters.I ti ni tial isesal so t herect angl est hatdel im itt hef igure.

voi d SetA ltezza ( intal t)
Itset sto al tt hem usicalhei ghtoft hef igure.

intG et A ltezza ( )
Itr eturnst hem usicalhei ghtoft hef igure.

voi d SetVU2UpF(VUnitvu)
Itset sV U2UpF to thevu val ue.

voi d SetVU2Dw nF(VUnitvu)
Itset sV U2DwnF to thevu val ue.

voi d SetVU2LftF(VUnitvu)
Itset sV U2LftF to thevu val ue.

voi d SetVU2RgtF(VUnitvu)
Itset sV U2RgtF to thevu val ue.

VUnitG etVU2UpF ( )
Itr eturnsV U2UpF.

VUnitG etVU2Dw nF ( )
Itr eturnsV U2DwnF.

VUnitG etVU2Lf tF ()
Itr eturnsV U2LftF.

VUnitG etVU2Rgt F ()
Itr eturnsV U2RgtF.

voi d SetVU2Up(VUnitvu)
Itset sV U2Up to thevu val ue.

voi d SetVU2Dw n(VUnitvu)
Itset sV U2Dwn to thevu val ue.

voi d SetVU2Lft(VUnitvu)
Itset sV U2Lftt o thevu val ue.

voi d SetVU2Rgt(VUnitvu)
Itset sV U2Rgtt o thevu val ue.

VUnitG et VU2Up()
Itr eturnsV U2Up.

VUnitG et VU2Dw n()
Itr eturnsV U2Dwn.

VUnitG et VU2Lft()
Itr eturnsV U2Lft.

VUnitG et VU2Rgt()
Itr eturnsV U2Rgt.

voi d SetNum ericCode(Num Codenc)
Itset sto nct henum ericalcodeoft hef igure.

Num CodeG etNum ericCode()
Itr eturnst henum ericalcodeoft hef igure.

voi d SetPCorona ( Corona *pc)
Itset sto pct hepoi ntert o thef erm ataoft hef igure.

Corona *G et PCorona ( )
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Itr eturnst hepoi ntert o thef erm ata.
voi d SetPO cchial i(O cchi al i*po)

Itset sto po t hepoi ntert o thegl assesoft hef igure.
O cchi al i*G et PO cchial i( )

Itr eturnst hepoi ntert o thegl asses.
voi d SetPPuntoValore( PuntoValore*ppv)

Itset sto ppv t hepoi ntert o theaugm entation dot .
PuntoValore*G et PPuntoValore( )

Itr eturnst hepoi ntert o theaugm entation dot .
voi d SetPTDinam ico( TDinam ico *pt d)

Itset sto ptd thepoi ntert o thedynam i ctextoft hef igure.
TDinam ico *G et PTDinam ico( )

Itr eturnst hepoi ntert o thedynam i ctextoft hef igure.
voi d SetPTG eneri co( TG eneri co *pt g)

Itset sto ptg thepoi ntert o thegener ictextoft hef igure.
TG eneri co *G et PTG eneri co( )

Itr eturnst hepoi ntert o thegener ictextoft hef igure.
voi d SetPAnnotazi one( Annotazi one*pa)

Itset sto pat hepoi ntert o theannot ation oft hef igure.
Annotazi one*G et PAnnotazi one( )

Itr eturnst hepoi ntert o theannot ation oft hef igure.
voi d SetPStrum ent o(Strum ent o *pst )

Itset sto pstt hepoi ntert o thei nst rum entoft hef igure.
Strum ent o *G et PStrum ent o()

Itr eturnst hepoi ntert o thei nst rum entoft hef igure.
Cm dResultCm dFiguraPunt o(intNPunt i)

It set s NPunti augm ent ation dot s to the f igure. I f i t i s successf ul , i t r eturns CM D_OK ,otherwise
CM D_Fail.

BoolDel eteSym (Draw O bject*sym )
Itdel etes t he speci fied sym boli fi ti s one oft hose connect ed to f igure.I tr eturns TRUE if
thesym bolhasbeen del eted.

BoolDel eteStrum ent o(Draw O bject*sym )
Used by Del eteSym ,i tdeal swith the par ticul arcasesoft he i nst rum ents.I n the Fi gura cl ass
itm anages onl y i nst rum ents com m on to al lt he f igure,concer ning the ot heri nst rum ents i t
hast o speci al iset hem ethod i n thedi fferentf igures.

V irt ualvoi d Free( )
Deallocat es al lsym bol s connect ed to the f igure,by put ting NULL the related poi nters.I t
ini tial isest hef igureby cal ling I ni t.

BoolH i t(constPoi nt& p,Sel O bjso,Draw O bj ect *& d,Sym Pat h& sp)
Itr eturnsTRUE ift he f igurehasbeen st ruck and a sel ect ion oft he FIGURA_SEL oroft he ANY_SEL
ki nd hasbeen set ,orwhen oneoft hesym bol sl inked t o thef igurehasbeen st ruck and asel ect ion oft he
ANY_SEL kind hasbeen set .

BoolH i t(constRect angl e& ,Sel O bj,Sym Pat h& ,Sym Pat h& )
Seethepar agraph 1. 18.2.

BoolSym bol icH it(Sym Path& ,Sel O bj,Draw O bj ect *& )
Decodest hepat h sym Path (seet hepar agraph 1. 18.2).

vi rt ualBoolFi gPtr2Sym Pat h(Sym Path& ,Fi gura*)
Itr econst ruct sthepat h ofaf igurest arting f rom thepoi nter.

Cm dResultSym Com m and(Sym Cm d)
Seethegener aldocum ent ation oft hem ethod Sym Com m and in thesect ion 1.19.

Cm dResultSym Com m and(Sym Cm d& ,Battuta *pBat tuta=NULL)
Seethegener aldocum ent ation oft hem ethod Sym Com m and in thesect ion 1.19.

voi d SetSpG (UL spazi )
Setspar am eterSpG.

voi d SetSpO r(UL spazi )
Setspar am eterSpOr.
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voi d SetSpDirUt( UL spazi )
Setspar am eterSpDi rUt.

voi d SetSpO rcUt( UL spazi )
Setspar am eterSpOrcUt.

UL G etSpG (UL spazi )
ReturnsSpG.

UL G etSpO r(UL spazi )
ReturnsSpOr.

UL G etSpDirUt( UL spazi )
ReturnsSpDirUt.

UL G etSpO rcUt( UL spazi )
ReturnsSpOrcUt.

UL G etSpDLine(UL spazi )
ReturnsSpDLine.

UL G etSpO Line(UL spazi )
ReturnsSpOLine.

voi d SetSpDLine(UL spazi )
Setspar am eterSpDLi ne.

voi d SetSpDirUt( UL spazi )
Setspar am eterSpOLi ne.

vi rt ualUL G et Sp2NextFig ()
Returnsspacei n UL untilt henextf igureofvoi ce:
1)f ordi rect orSpG+SpDirUt
2)f orm usi ci an SpOr+SpOrcUt

voi d SetNotina (Boolb)
Setspar am etert o draw a naturaldi m ension f igure ora gr ace f igure (TRUE = grace not e or
pause) .

BoolG et Notina ()
Returnspar am eterNot ina.

vi rt ualvoi d Suona ( M oodsM idiW rite)
M ethod t o gener ateM idif ilef rom sym bolic.

voi d SetTerzi na (Legat Q uadra *pl eg)
Setspar am etert erz= pl eg i fnotNULL.

voi d DeleteTerzi na (Legat Q uadra *pl eg)
Setspar am etert erz= NULL ift erz= pl eg.

Legat Q uadra *G et Terzi na (voi d)
Returnst erz.

vi rt ualBoolIsANot e()
ReturnsFALSE.

vi rt ualBoolIsARest( )
ReturnsFALSE.

vi rt ualf loatG et Durat a ()
Returns t he ef fect ive dur ation of t he not e (take i n account al so i rregul ar gr oups,
augm entation dot set c.).

floatG et Durat a (floatden)
Returns t he ef fect ive dur ation of t he not e (take i n account al so i rregul ar gr oups,
augm entation dot s

voi d SetDurat a (floatdur)
Setpar am eterdur ata

voi d SetNum Spaces(intns)
Setpar am eterNum Spaces

intG et Num Spaces()
Returnspar am eterNum Spaces

voi d SetPos(Draw O bject*d,constPoi nt& p)
Sett heposi tion oft hef igureand cal lsAdj ust ().

vi rt ualvoi d SetPosW A (Draw O bject*d,constPoi nt& p)
Sett heposi tion oft hef igureand wi thoutcal ling Adj ust ()
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vi rt ualvoi d Adj ust( Boolpri m aleg,Bat tuta* pBat tuta,i ntl ayer)
Setsi n therightposi tion al lt hesym bol srelated to thef igure.

voi d Draw ()
Drawsthef igure.

vi rt ualvoi d pri nt( )
Printm et hod.

vi rt ualDraw O bj ect * G et Aggiunt a (Sym Cm d* M yCm d)
Related to m ousecom m ands,r eturnspoi ntert o sym bol .

voi d SetupSim boli( )
depr ecat ed.

vi rt ualchar* Descri be(Context )
Returnsadescr iption i n M usicTex oft hef igure.

char* G i ust ifDescri be()
Returnsadescr iption oft hej ust ificat ion.

17.2 Class Not a

17.2.1 Descri pt ion
The abst ractcl assNot a col lect s the at tributesand t he m ethodsval id fort he m anagem entofsi m ple
notes,chor dsand beam s.
The m eaning ofnot e isgraphi c symbolt hatref ers t o a musicalsound and t o the rel ated durat ion
val ue.The not e,whi ch i spl aced on t he musicall ine (staff),provi ded with cl efand event ual ly with
key si gnat ure,or out si de i t,above or bel ow,wi th the addi tion oft he so cal led l eger l ines,and,i n
case,wi th the i ntegrat ion ofacci dent als (sharp,doubl e sharp,f lat,doubl e flator nat ural ),makes
cl eara preci sehei ght.

Thehei ghtofnot esi si m plem ented with theAltezzaat tribute(oft hei ntki nd),i nher ited by Fi gura.To
each posi tion oft he st affand oft he l egerl ines a num beri s assi gned ( Altezza)t hathas
val ue 0 f ort he not e pl aced on t he f irstl ine (the i nferiorl ine oft he st aff),1 f ort he not e
placed on t hesuccessi vespace,and so on.Forexam pl e,i ft hest affhasat rem ble cl eft he
Re note,t hati spl aced i m m ediately undert he st affhasAl tezza –1,t he f ol lowing M ihas
Altezza0,t heSolon t hesecond l inehasAl tezza2.Them ostspr ead m ethod f ori ndi cat ing
thehei ghtofanot eisdi fferentf rom thatabovedescr ibed:i tusest henam eoft henot eand
thenum beroft heoct avewhi ch t henot ebel ongst o (e.g.Fashar p 3).Thi sm ethod pr esent
the probl em thati n ordert o representon t he st affa not e so descr ibed i ti s necessar y to
know thecl ef.On t heotherhand ouri m plem entation per m itsi dent ifyi ng i m m ediately the
posi tion oft henot eon thest affwi thoutknowi ngthecl ef.

Fort heor nam entscal led appoggi atura and acci accat ura ( werem em berthatt hem usicalor nam ents
arenotr epresent ed onl y by t hecl assesder ived f rom theAbbel lim ento cl ass)and f ort hesol o rhyt hm
sm allnot esar e typi cal ly used.Att he begi nni ng oft he pr ojecti thad been deci ded t o im plem entt he
sm allnot eswith a cl assoft hei rown butl ateri thasbeen deci ded t o obt ain the sm allnot est hrough
an at tribute (BoolNot ina)oft he Nota cl ass.I n this way,by speci fyi ng Notina=TRUE,the not e is
desi gned wi th a sm allerdi m ension (thisi sal so val id fort he beam sbutnotf ort he chor ds)and i ti s
also possi bleto draw sm allnot esanywher eon t hest af f.
In ordert o obt ain an appoggi atura we need t o sett he not e with SetNotina (TRUE).An acci accat ura
com posed by onl y one not e has t he aspectofa l ittle 8th note with an obl ique dash,t herefore i ti s
obtained by cr eating a 8th note (with new NCrom a)and per form ing SetAcci accat ura (TRUE).For
theacci accat uram adeofsm al lgr oupsofnot esseet hedocum ent ation oft heGruppoNotecl ass.

Thesym bol sconnect ed with Notathrough ar elation I S_REFERRED_BY are:

A lterazi oneCom posta (Com posta al teration)
Abbel lim ento (ornam ent)I ti sasym bolt hathast o bedesi gned aboveorbel ow thenot e.
D iteggi ato (finger ing)I tshowswhi ch f ingerhast o execut e the not e.I thast o be desi gned above or
bel ow thenot e.
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Espressi one( expr essi on)I tshowst heexpr essi on to begi ven t o thesi ngl enot e.I thast o bedesi gned
aboveorbel ow thenot e.
Sordi na (m ute)Fort hest ring i nst rum ents,i tshowsat echni queofexecut ion oft henot e.
Suddi vi si one( subdi vi si on)I tshowst hesubdi vi si on oft heval ueoft henot e.

To these sym bol s the seven ( augm entation dot , f erm ata, gl asses, dynam i c text , gener ic text ,
annot ation and i nst rum ent)t hatNot ainher itsf rom Figuraareto beadded.

17.2.2 Fat herCl ass
Figura

17.2.3 Children Cl asses
NBreve, NSem i breve, NM i nim a, NSem im inim a, NCrom a, NSem icrom a, NBiscr om a,
NSem ibiscr om a,NFusa,Accor do.

17.2.4 Prot ect ed Attri but es
VUnitLG am bo

Lengt h oft he st em ofa not e.St em isthe ver ticalsegm entt hatst artsf rom the el lipsi soft he
noteand goesupwar dsordownwar ds.Onl y thewholenot ehasno st em :al lt heot herki nd of
noteshave one.Never thel essi n chor dswith st em only a not e hasa st em and the ot hersar e
depr ived of i t. I f LGam bo>0, t he st em is di rect ed upwards; i f LGam bo<0, t he st em is
direct ed downwards.I fLGam bo=0,t henot ehasno st em .

BoolTi e
Added by Suonam et hod.

BoolCoda
Iti ndi cat es i ft he not e hast o be desi gned wi th the coda.I ti sTRUE fort he not e forwhi ch
thecodahast o bedesi gned.I ti si ni tial ised atFALSE.

Abbel lim ento *PAbbel lim ento
Pointert o theor nam entt o thenot e.

D iteggi ato *PDi teggi ato
Pointert o thef inger ing to thenot e.

EspressCom post a *PEspressCom post a
Pointert o thecom posi teexpr essi on si gn (espr essi onecom post a).

Sordi na *PSordi na
Pointert o them utesi gn.

Suddi vi si one*PSuddi vi si one
Pointert o thesubdi vi si on si gn.

17.2.5 Prot ect ed M ethods

voi d Adj ust EspressCom post a(VunitY l inea1,Y l inea5,Boolonspace,Boolonst af f,Poi ntpoi nt ,
Espressi one*Pespressi one=NULL)

Posi tions t he espr essi one com post a above orbel ow the not e.Y l inea1 and Yl inea5 ar e the
effect ive hei ghts( in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng
box oft hef igurepl usi tssym bol sast o cont ain al lt heal terationsofespr essi onecom post a.

voi d Adj ust Arm onici (VunitY l inea1,Y l inea5,Poi ntpoi nt)
Posi tions t he ar m onici above or bel ow the not e. Y l inea1 and Yl inea5 ar e the ef fect ive
hei ghts( in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng box oft he
figurepl usi tssym bol sast o cont ain al lt heal terationsofespr essi onecom post a.

voi d Adj ust Part eArco( VunitY l inea1,Y l inea5,Poi ntpoi nt)
Posi tions t he ParteArco above or bel ow the not e.Y l inea1 and Yl inea5 ar e the ef fect ive
hei ghts( in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng box oft he
figurepl usi tssym bol sast o cont ain al lt heal terationsofespr essi onecom post a.

voi d Adj ust Posi zArco( VunitY l inea1,Y l inea5,Poi ntpoi nt)
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Posi tions t he Posi zArco above or bel ow the not e.Y l inea1 and Yl inea5 ar e the ef fect ive
hei ghts( in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng box oft he
figurepl usi tssym bol sast o cont ain al lt heal terationsofespr essi onecom post a.

voi d Adj ust D irezArco( VunitY l inea1,Y l inea5,Poi ntpoi nt)
Posi tions t he DirezArco above or bel ow the not e.Y l inea1 and Yl inea5 ar e the ef fect ive
hei ghts( in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng box oft he
figurepl usi tssym bol sast o cont ain al lt heal terationsofespr essi onecom post a.

voi d Adj ust Corda( VunitY l inea1,Y l inea5,Poi ntpoi nt)
Posi tionst he Corda above orbel ow the not e.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghts
(in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng box oft he f igure
plusi tssym bol sast o cont ain al lt heal terationsofespr essi onecom post a.

17.2.6 Pri vat e m ethods

Cm dResultCm dNotaDiesi s()
It assi gns t o the not e the acci dent al shar p. I f i t i s successf ul i t r eturns CM D_OK , otherwise
CM D_FAIL.

Cm dResultCm dNotaDiesi s1Q ()
It assi gns t o the not e the acci dent al shar p1Q. I f i t i s successf ul i t r eturns CM D_OK , otherwise
CM D_FAIL.

Cm dResultCm dNotaDiesi s3Q ()
It assi gns t o the not e the acci dent al shar p3Q. I f i t i s successf ul i t r eturns CM D_OK , otherwise
CM D_FAIL.

Cm dResultCm dNotaBem olle()
Itassi gns t o the not e the acci dent alf lat.I f i ti s successf uli tr eturns CM D_OK ,otherwise
CM D_FAIL.

Cm dResultCm dNotaBem olle1Q ()
Itassi gnst o thenot e theacci dent alf lat1Q.I fi ti ssuccessf uli tr eturnsCM D_OK ,otherwise
CM D_FAIL.

Cm dResultCm dNotaBem olle3Q ()
Itassi gnst o thenot e theacci dent alf lat3Q.I fi ti ssuccessf uli tr eturnsCM D_OK ,otherwise
CM D_FAIL.

Cm dResultCm dNotaBequadro( )
Itassi gnst o thenot etheacci dent alnat ural .I fi ti ssuccessf uli tr eturnsCM D_OK ,otherwise
CM D_FAIL.

Cm dResultCm dNota2Diesi s()
Itassi gns t o the not e the acci dent aldoubl e shar p.I f i ti s successf uli tr eturns CM D_OK ,
otherwiseCM D_FAIL.

Cm dResultCm dNota2Bem olle()
Itassi gns t o the not e the acci dent aldoubl e f lat.I f i t i s successf ul i t r eturns CM D_OK ,
otherwiseCM D_FAIL.

Cm dResult Cm dNotaTri llo(TipoInseri m ento tpIns, Not a* pNot a, Bat tuta* pBat tuta, i nt
NO nde)

It assi gns t o the not e the trill si gn. I f i t i s successf ul i t r eturns CM D_OK , otherwise
CM D_FAIL. I n order t o represent t he ext ensi on of t he trill ef fect ,a wave,of di fferent
lengt hs,f ol lowsthetrsym bol .Theent ry par am eterNOndecan havet hef ol lowing val ues:0
(no wave) ,1, 2,3,4 (wavewith thegr eatestl engt h).

Cm dResultCm dNotaG ruppet toSup1(TipoInseri m ento,Not a* ,Bat tuta* )
It assi gns t o the not e the turn si gn. I f i t i s successf ul i t r eturns CM D_OK , otherwise
CM D_FAIL.

Cm dResultCm dNotaG ruppet toInf 1(TipoInseri m ento,Not a* ,Bat tuta*)
Itassi gns t o the not e the turn back si gn.I f i ti s successf uli tr eturns CM D_OK ,otherwise
CM D_FAIL.

Cm dResultCm dNotaM ordent eSup(TipoInseri m ento,Not a* ,Bat tuta*)
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Itassi gns t o the not e the super ior m or dentsi gn.I f i t i s successf ul i t r eturns CM D_OK ,
otherwiseCM D_FAIL.

Cm dResultCm dNoteM ordent e2Sup(TipoInseri m ento,Not a* ,Bat tuta*)
It assi gns t o the not e the super ior doubl e m ordent si gn. I f i t i s successf ul i t r eturns
CM D_OK ,otherwise CM D_FAIL.To be not iced:superi or mordenti s onl y the nam e ofa
ki nd ofm or dentand i tdoesnotr efert o theposi tion oft hem ordentwi th respectt o thenot e.

Cm dResultCm dNoteM ordent e2Inf (TipoInseri m ento,Not a* ,Bat tuta*)
It assi gns t o the not e the i nferior doubl e m ordent si gn. I f i t i s successf ul i t r eturns
CM D_OK ,otherwise CM D_FAIL.To be not iced:i nferi or mordenti s onl y the nam e ofa
ki nd ofm or dentand i tdoesnotr efert o theposi tion oft hem ordentwi th respectt o thenot e.

Cm dResultCm dNotaTenut o(TipoInseri m ento,Not a* ,Bat tuta*)
It assi gns t o the not e tenut o si gn. I f i t i s successf ul i t r eturns CM D_OK , otherwise
CM D_FAIL.

Cm dResultCm dNotaPuntoAll(TipoInseri m ento,Not a* ,Bat tuta*)
It assi gns t o the not e the punt o al lungat o si gn. I f i t i s successf ul i t r eturns CM D_OK ,
otherwiseCM D_FAIL.

Cm dResultCm dNoteM ordent eInf (TipoInseri m ento,Not a* ,Bat tuta*)
Itassi gns t o the not e the i nferior m or dent si gn.I f i t i s successf ul i t r eturns CM D_OK ,
otherwise CM D_FAIL.I t i s necessar y to speci fy AboveN=TRUE for desi gni ng this si gn
above t he f igure,orFALSE f ordesi gni ng i tbel ow.To be not iced:i nferi ormordenti sonl y
the nam e of a ki nd of m or dentand i tdoes notr efer t o the posi tion of t he m ordentwi th
respectt o thenot e.

Cm dResultCm dNotaDito(TipoInseri m ento,Not a* ,Bat tuta*,i ntNDi to)
Itassi gnst hef inger ing to thenot e.I fi ti ssuccessf ul ,i tr eturnsCM D_OK ,otherwiseCM D_FAIL.

Cm dResult Cm dNotaCorda( Sym Cm d SCm d TipoInseri m ento tpIns,Not a* pNot a,Bat tuta*
pBattuta)

Itr ecal ls the Sym Com m and of the i nst rum entassoci ated to the not e.I f t he poi nter t o the
inst rum enti sNULL anew Arco ( Bow)i sassi gned t o i t.

Cm dResultCm dNotaStrArco( Sym Cm d SCm d TipoInseri m ento tpIns,Not a* pNot a,Bat tuta*
pBattuta)

Itassi gns t o the not e the bow si gn.I tent rust s to bow the execut ion oft he com m and thatconsi sts i n
vi sual isi ng the“Ar co”st ring aboveorbel ow thenot e.

Cm dResultCm dNotaPizzi cat o(TipoInseri m ento tpIns,Not a* pNot a,Bat tuta* pBat tuta)
Itassi gns t o the not e the pi zzi cat o si gn.I f i ti s successf uli tr eturns CM D_OK otherwise
CM D_FAIL.

Cm dResultCm dNotaSforzat o(TipoInseri m ento tpIns,Not a* pNot a,Bat tuta* pBat tuta)
Itassi gns t o the not e the sf orzat o si gn.I f i t i s successf ul i t r eturns CM D_OK otherwise
CM D_FAIL.

Cm dResultCm dNotaAccent o(TipoInseri m ento tpIns,Not a* pNot a,Bat tuta* pBat tuta)
It assi gns t o the not e the accent si gn. I f i t i s successf ul i t r eturns CM D_OK otherwise
CM D_FAIL.

Cm dResultCm dNotaM art el lato(TipoInseri m ento tpIns,Not a* pNot a,Bat tuta*
pBattuta)

Itassi gns t o the not e the m artel lato si gn.I f i ti s successf uli tr eturns CM D_OK otherwise
CM D_FAIL.

Cm dResultCm dNotaM art Dolce( TipoInseri m ento tpIns,Not a* pNot a,Bat tuta* pBat tuta)
It assi gns t o the not e the m artel lato dol ce si gn. I f i t i s successf ul i t r eturns CM D_OK

otherwise
CM D_FAIL.

Cm dResultCm dNotaStaccat o(TipoInseri m ento tpIns,Not a* pNot a,Bat tuta* pBat tuta)
It assi gns t o the not e the si gn of por tato st accat o (loure). I f i t i s successf ul i t r eturns
CM D_OK otherwiseCM D_FAIL.
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Cm dResultCm dNotaEspG eneri ca( int Idsym ,Ti poInseri m ento tpIns,Not a* pNot a,Bat tuta*
pBattuta)

Itassi gnst o thenot e thesi gn ofespr essi onegener ica.I fi ti ssuccessf uli tr eturnsCM D_OK
otherwise

CM D_FAIL.
Cm dResult Cm dNotaViaSordi naO ttoni (TipoInseri m ento tpIns, Not a* pNot a, Bat tuta*

pBattuta)
It assi gns t o the not e the si gn of wi thout m ut e for Ot toni . I f i t i s successf ul i t r eturns
CM D_OK otherwiseCM D_FAIL.

Cm dResult Cm dNotaViaSordi naArchi (TipoInseri m ento tpIns, Not a* pNot a, Bat tuta*
pBattuta)

It assi gns t o the not e the si gn of wi thout m ut e for Ar chi . I f i t i s successf ul i t r eturns
CM D_OK otherwiseCM D_FAIL.

Cm dResult Cm dNotaViaSordi naTest o(TipoInseri m ento tpIns, Not a* pNot a, Bat tuta*
pBattuta)

Itassi gnst o thenot e thesi gn ofwi thoutm ut e text ual .I fi ti ssuccessf uli tr eturnsCM D_OK
otherwiseCM D_FAIL.

Cm dResult Cm dNotaConSordi naO ttoni (TipoInseri m ento tpIns, Not a* pNot a, Bat tuta*
pBattuta)

Itassi gnst o thenot e thesi gn ofwi th m ute forOt toni .I fi ti ssuccessf uli tr eturnsCM D_OK
otherwiseCM D_FAIL.

Cm dResult Cm dNotaConSordi naArchi (TipoInseri m ento tpIns, Not a* pNot a, Bat tuta*
pBattuta)

Itassi gnst o the not e the si gn ofwi th m ute forAr chi .I fi ti ssuccessf uli tr eturnsCM D_OK
otherwiseCM D_FAIL.

Cm dResult Cm dNotaConSordi naTest o(TipoInseri m ento tpIns, Not a* pNot a, Bat tuta*
pBattuta)

Itassi gns t o the not e the si gn ofwi th m ute text ual .I f i ti s successf uli tr eturns CM D_OK
otherwiseCM D_FAIL.

Cm dResult Cm dNotaArm oni ci O ttoni (TipoInseri m ento tpIns, Not a* pNot a, Bat tuta*
pBattuta)

Itassi gns t o the not e the si gn Arm onicif orOt toni .I f i ti s successf uli tr eturns CM D_OK
otherwiseCM D_FAIL.

Cm dResultCm dNotaArm oni ci Archi (TipoInseri m ento tpIns,Not a* pNot a,Bat tuta* pBat tuta)
Itassi gns t o the not e the si gn Arm onicif orAr chi .I f i ti s successf uli tr eturns CM D_OK

otherwiseCM D_FAIL.
Cm dResultCm dNotaSuddi vi si one( shortnt )

Itassi gns t o the not e the subdi vi si on si gn with a num ber of bar l ines equalt o nt.I f i t i s
successf uli tr eturnsCM D_OK otherwise CM D_FAIL.Necessar y to speci fy the num berof
linesdi vi ding thenot e.

Cm dResultCm dNotaTrem ol o(shortnb)
Itassi gnst o the not e the trem olo si gn with a num berofbarl inesequalt o nb.The t rem olo
invol vest henot e in quest ion and t hesuccessi ve f igure.I ft hisl atteri snota not e the m ethod
fai ls.I f i ti s successf uli tr eturns CM D_OK otherwise CM D_FAIL. Necessar y to speci fy
num berofbar scom posi ng theobj ect .

Cm dResultCm dNotaG lissat o()
Itassi gns t o the not e the gl issat o si gn I f i t i s successf ul i t r eturns CM D_OK otherwise
CM D_FAIL.

voi d Adj ust A lterazCom post a()
Setsthe al terationsofal terazi one com post a on t he l ef toft he not e.Adaptt he boundi ng box
oft hef igurepl usi tssym bol sast o cont ain al lt heal terationsofal terazi onecom post a.

voi d Adj ust Abbel lim ento(VunitY l inea1,Y l inea5,Poi nt)
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Posi tions t he abbel lim ento above orbel ow the not e.Y l inea1 and Yl inea5 ar e the ef fect ive
hei ghts( in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng box oft he
figurepl usi tssym bol sast o cont ain al lt heal terationsofal terazi onecom post a.

voi d Adj ust D iteggi ato(VunitY l inea1,Y l inea5,Poi nt)
Posi tions t he di teggi ato above or bel ow the not e.Y l inea1 and Yl inea5 ar e the ef fect ive
hei ghts( in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng box oft he
figurepl usi tssym bol sast o cont ain al lt heal terationsofal terazi onecom post a.

voi d Adj ust Sordi na(VunitY l inea1,Y l inea5,Poi nt)
Posi tionst hesor dinaaboveorbel ow thenot e.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghts
(in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng box oft he f igure
plusi tssym bol sast o cont ain al lt heal terationsofal terazi onecom post a.

voi d Adj ust Strum ent o(VunitY l inea1,Y l inea5,Poi nt)
Posi tions t he st rum ento above or bel ow the not e.Y l inea1 and Yl inea5 ar e the ef fect ive
hei ghts( in V Unit)oft he l owestand hi ghestl ine oft he st af f.Adaptt he boundi ng box oft he
figurepl usi tssym bol sast o cont ain al lt heal terationsofal terazi onecom post a.

voi d Adj ust Suddi vi si one( )
Posi tionst hesuddi vi si oneon t henot e.

17.2.7 Publ ic m ethods

Nota()
Itcal lstheIni tm et hod.

Nota(doubl e)
Itcal lstheIni tm et hod.

~ Nota()
Itcal lstheFreem ethod.

BoolIsANot e()
ReturnsTRUE.

floatG et Durat a()
Returns0 i fgr acenot eotherwisecal lsthem ethod ofFi gura.

voi d Adj ust Strum ent o(Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)
Posi tions att he rightpl ace al l t he sybol s of t he not et.Set s V U2Up,V U2Dwn,V U2Lf t,
V U2Rgton t hebaseoft hedi m ension oft henot eand t hatoft hesym bol srelated to thenot e.
Ifacr om a,orasem i crom aetc.hasCoda=FALSE,i tm eanst hati tbel ongst o achor d ort o a
group.Thechor dshavet hei rown Adj ustm et hod,whi legroupsr efert o thisone.Thust o the
notesoft hiski nd i sraised ( with INCRYNOTESENZACODA)the rect angl e boundi ng them
to adequat eto thebar soft hegr oups.

voi d SetPos(Draw O bject *,constPoi nt& )
Setstheposi tion oft heobj ect .

voi d Draw ()
Draw thenot eand t hesym bol srelated to i t.

voi d pri nt()
Printing m ethod.

vi rt ualvoi d Draw ForAccordo( )
Drawsthe not e.Ar ound t he not e drawsonl y the al teration,t he augm entation dotand t he di teggi atura.
Used to draw thenot esi n thechor ds.

vi rt ualvoi d pri ntForAccordo( )
Drawsthenot eand al terations.

Cm dResultCm dNotaNota2Notina()
Tranf orm s a note in a not ina set ting Notina=TRUE and gives back CM D_OK .M akes t he st em little,
w ith thesam edi rect ion.I fanot eisal ready agr acenot eorbel ongst o agr oup ofnot es,t hem ethod does
nothing and gi vesback CM D_FAIL.
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Cm dResult Cm dNotaNotina2Nota(TipoInseri m ento tpIns,Not a *pNot a,Bat tuta* pBat tuta,
intl ayer)

Tranf orm s a notina i n a not e set ting Notina=FALSE and gi ves back CM D_OK .M akes t he st em big,
w ith the sam e di rect ion.I fa not e isal ready a bi g not e orbel ongst o a gr oup ofnot es,t he m ethod does
nothing and gi vesback CM D_FAIL.

vi rt ualDraw O bj ect * G et Aggiunt a(Sym Cm d* M yCm d)
Returnst hetypeofsym bolr elated to thenot esel ect ed,

vi rt ualvoi d Adj ust F()
Im plem ented i n thechi ld cl asses.

vi rt ualvoi d Adj ust 0()
Deprecat ed.

Draw O bject * U l tim oDrw Priori ty(Boolsopra)
Returnsl astdr awn sym bol.

voi d Ini tRectF()
Iti ni tial isest he rect angl e thatsur roundst he not e fort he not e’ sdef aul tval ues( orf ort he sm allnot e i f
Notina=TRUE).

voi d Ini t()
Iti ni tial isest henot e by set ting Altezza=0,Num Spaces=1,Not ina=FALSE,Coda=FALSE,LGam bo=0,
and put ting NULL allt hepoi nters.I ti ni tial isesal so t herect angl est hatdel im itt henot e.

vi rt ualvoi d SetLG am bo (VUnitl g)
Itset sthest em oft henot eatt hel g lengt h (posi tive,negat iveornul l).

vi rt ualvoi d SetG am boUp ()
Itset sthe st em above the not e with def aul tl engt h (hal fdef aul tl engt h i ft he not e isa sm al l

one) .
voi d SetNoG am bo ()

Itset sthenot ewithoutst em ,LGam bo=0.
vi rt ualvoi d SetG am boDw n ()

Itset sthe st em below the not e with def aul tl engt h (hal fdef aul tl engt h i ft he not e isa sm al l
one) .

VUnitG et LG am bo ()
Itr eturnst hel engt h oft hest em oft henot e.

vi rt ualvoi d SetCoda(Boolcoda)
Itset sCoda=coda.Si nce som e ki nd ofnot e refusest he coda,t hism ethod i ssetvi rtualand
redef ined i n thenot ecl assest hatdo notadm i tCoda=TRUE.

BoolG et Coda ()
Itr eturnsCoda.

voi d SetPAlterazi oneCom posta (A lterazi oneCom posta *pal t)
Itset sPAlterazi oneCom postaatpal t.

A lterazi oneCom posta *G et PAlterazi oneCom posta()
Itr eturnsPAlterazi oneCom posta.

voi d SetPAbbellim ento(Abbel lim ento *pabb)
Itset sPAbbel lim ento atpabb.

Abbel lim ento *G et PAbbellim ento()
Itr eturnsPAbbel lim ento.

voi d SetPDiteggi ato (Diteggi ato *pd)
Itset sPDiteggi ato atpd.

Diteggi ato *G et PDiteggi ato()
Itr eturnsPDiteggi ato.

voi d SetPEspressCom post a (EspressCom post a *pe)
Itset sPEspressCom post aatpe.

EspressCom post a *G et PEspressCom post a()
Itr eturnsPEspr essCom post a.

voi d SetPSordi na (Sordi na *ps)
Itset sPSordinaatps.

Sordi na *G et PSordi na()
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Itr eturnsPSordina.
voi d SetPSuddivi si one( Suddi vi si one*ps)

Itset sPSuddi vi si oneatps.
Suddi vi si one*G et PSuddivi si one( )

Itr eturnsPSuddi vi si one.
voi d M oveX(VUnitdx)

Itm ovest henot ewith an hor izont alm ovem entofdx V Uni t.
BoolDel eteSym (Draw O bject*sym )

Itdel etest hespeci fied sym boli fi ti sam ong those connect ed to not e.I tr eturnsTRUE ift he
sym boli sdel eted.

BoolDel eteStrum ent o(Draw O bject*Sym )
Used by Del eteSym ,i tdeal swith thepar ticul arcasesoft hei nst rum ents.

voi d Free( )
Deallocat esal lt he sym bol sconnect ed to not e,put ting NULL allt he related poi nters.I ti ni tial ises t he
noteby cal ling I ni t.

BoolH i t(constPoi nt& p,Sel O bj,sel obj ,Draw O bj ect *& drw O bj Sel,Sym Pat h& sym Path)
Seethegener aldocum ent ation oft heHitm et hod i n sect ion 1.18.2.

BoolSym bol icH it(Sym Path& ,Sel O bj,Draw O bj ect *& )
Seeparagraph 1. 18.2.

Cm dResultSym Com m and(Sym Cm d)
Seegener aldocum ent ation oft heSym Com m and m ethod i n sect ion 1.19.

Char*Descri be(Context )
Seesect ion … .

17.3 Class Accordo

17.3.1 Descri pt ion
The cl assAccor do per m its represent ing the si multaneouscombi nation ofseverals ounds.Fr om the
graphi c poi ntofvi ew a chor d consi stsofsever alnot esoft he sam e dur ation di sposed ver tical ly and
attached att he sam e st em (onl y the whole not es’chor ds have no st em ).Accor ding to ouranal ysi s
we intend f or “not es of t he sam e dur ation” i nst ances of a si ngl e cl ass son of Not a (with the
except ion ofAccor do),as f orexam pl e NCrom a.Si nce a chor d has an appear ance and a m eani ng
si m ilart o those oft he si ngl e not e,i thasbeen deci ded t o m ake thiscl assder ive f rom Nota.I n this
way m ostoft he at tributesand m ethodsar e inher ited even i fi snecessar y to redef ine som e m ethods.
Att he sam e tim e Accordo cont ains sever alnot es and t herefore i thas been necessar y l ett his cl ass
deriveal so f rom ListaFigure.
W e have also deci ded t hatt he si gns ofexpr essi on,or nam ent,vi ol in,f inger ing,f erm ata,dynam i cs
and agogi c ar e uni que f ort he chor d.Thi si m pliest hateach not e thati s i nser ted i n the chor d looses
al l t hese sym bol s. Obvi ousl y i t does not l oose t he acci dent als, t he augm entation dot and t he
finger ing thatar e pecul iaroft he si ngl e not e and t husar e to be r epresent ed even i fi ti si nser ted i nto
achor d.
Since t he use oft hiscl assi sver y di fferentf rom thatoft he ot hercl assesoft he m odule,we pr esent
an exam pl eofusesi m ilart o thati ntroduced f ort heFi guracl ass:

1. Accor do
2. AddNot a
3. AddNot a
4. AddNot a
5. Set LGam bo
6. AddNot a
7. Set Coda
8. AddNot a
9. AddNot a
10.Set PuntiV alore
11.Set Pos
12.Dr aw
13.Set PV iol ino
14.Set PCorona
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15.Set Pos
16.Dr aw
17.~ Accor do

Afterm aki ng m odificat ionson achor d i ti sm andatory to per form Adjustagai n bef ore desi gni ng i t,and i ti s
possi bleto execut ei tal so t hrough t hem ethod SetPosthatr ecal lsAdj ust .

Accor do i nher its,am ong ot hers,t he at tributes of A l tezza and AbsPos.Fr om the m usical poi nt of vi ew
talki ng aboutt he hei ghtofa chor d is total ly wrong si nce t he chor d is com posed by not es with di fferent
hei ghts.Thi s at tribute and AbsPos i s usef ult o uni form the m anagem entoft his cl ass and t hatoft he ot her
m usicalf igures.ThusasAl tezza ofAccor do i sto be consi dered the hei ghtoft he uppernot e,i ft he st em is
direct ed upwards,and t hatoft he i nferiornot e,i ft he st em isdi rect ed downwards.Thi sconvent ion i susef ul
in ordert o letGr uppoNotetreatt hechor d l ikeasi m plenot e.Fr om thehei ghtoft hechor d al so i tsAbsPosi s
fixed ( iti sat ask oft heSetPosm ethod) .

Accor do i nher itsf rom Figura the Num ericCode at tribute;f urtherm ore,asa Li staFigure,i thast o assi gn the
codest o thepossessed not es.

17.3.2 Fat herCl ass

Nota,Li staFigure

17.3.3 Prot ect ed Attri but es

ClassID Not eID
Ident ifieroft hetypeofnot ethatf orm sthechor d.

BoolD i teggi atoUp
Iti sTRUE ift hef inger ingsoft hesi ngl enot esar eto bedesi gned abovet hechor d,FALSE i f
they ar eto bedesi gned bel ow.

Arpeggi o *PArp
Pointert o thear peggi o associ ated to thechor d.

17.3.4 Pri vat e M ethods

Cm dResultCm dAccordoArpeggi o()
Itassi gnst hear peggi o si gn to thechor d.I fi ti ssuccessf ul ,i tr eturnsCM D_OK ,otherwiseCM D_FAIL.

Cm dResultCm dAccordoNot ina2Nota()
Itset sthepar am eterf ort hegr acenot es.

Cm dResultCm dAccordoNot a2Notina()
Itset sthepar am eterf ort hegr acenot es.

Cm dResultCm dAccordoNot a2Acci accat ura( )
Itset sthepar am eterf ort hegr acenot es.

voi d PlaceNot eG am boUp (VunitY l inea1)
Posi tions t he not es oft he chor d in the case t hatt he st em is upward.The chor d is exam ined f rom the
bottom to the top and t he not es ar e posi tioned at t he l ef tof t he st em . I f t wo notes ar e par etial ly
over lapped,t he hi ghesti sm oved on t he rightoft he st em .Yl inea1 i sthe ef fect ive hei ghtoft he l owest
lineoft hest af f.

voi d PlaceNot eG am boDow n (VunitY l inea1)
Posi tionst henot esoft hechor d in thecaset hatt hest em sisdownward.Thechor d isexam ined f rom the
top to the bot tom and the not es ar e posi tioned at t he l ef t of t he st em . I f t wo notes ar e par tial ly
over lapped,t hel owesti sm oved on t hel ef toft hest em .Yl inea1 i stheef fect ivehei ghtoft hel owestl ine
oft hest af f.

voi d Adj ust A lterazPVal ore( )
Setstheal terationsand t heaugm entation dot soft henot escom posi ng thechor d.

voi d Adj ust EspressCom post a (VunitY l inea1,Vuni tY l inea5,Boolpri m aFase)
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Setsthe the espr essi one com post a.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghtsoft he l owestl ine and
thehi ghestl ineoft hest af f.

voi d Adj ust Abbel lim ento (VunitY l inea1,Vuni tY l inea5)
Sets the the abbel lim ento.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghts of t he l owest l ine and t he
highestl ineoft hest af f.

voi d Adj ust Strum ent o (VunitY l inea1,Vuni tY l inea5)
Setsthe the st rum ento.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghtsoft he l owestl ine and t he hi ghest
lineoft hest af f.

voi d Adj ust D iteggi ato (VunitY l inea1,Vuni tY l inea5)
Setsthe the di teggi ato.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghtsoft he l owestl ine and t he hi ghest
lineoft hest af f.

voi d Adj ust Corona ( VunitY l inea1,Vuni tY l inea5)
Setsthethecor ona.Y l inea1 and Yl inea5 ar etheef fect ivehei ghtsoft hel owestl ineand t hehi ghestl ine
oft hest af f.

voi d Adj ust O cchi al i( VunitY l inea1,Vuni tY l inea5)
Sets the the occhi al i.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghts oft he l owestl ine and t he hi ghest
lineoft hest af f.

voi d Adj ust TDinam ico ( VunitY l inea1,Vuni tY l inea5)
SetsthetheTDinam ico.Y l inea1 and Yl inea5 ar etheef fect ivehei ghtsoft hel owestl ineand t hehi ghest
lineoft hest af f.

voi d Adj ust TG eneri co ( VunitY l inea1,Vuni tY l inea5)
SetsthetheTGenerico.Y l inea1 and Yl inea5 ar e theef fect ivehei ghtsoft he l owestl ineand t he hi ghest
lineoft hest af f.

voi d Adj ust Sordi na (VunitY l inea1,Vuni tY l inea5)
Sets the the abbel lim ento.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghts of t he l owest l ine and t he
highestl ineoft hest af f.

voi d Adj ust Annotazi one( VunitY l inea1,Vuni tY l inea5)
Sets the the annot azi one.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghts of t he l owest l ine and t he
highestl ineoft hest af f.

voi d Adj ust Arpeggi o (VunitY l inea1,Vuni tY l inea5)
Sets the the abbel lim ento.Y l inea1 and Yl inea5 ar e the ef fect ive hei ghts of t he l owest l ine and t he
highestl ineoft hest af f.

17.3.5 Publ ic M ethods

Accordo( )
Itper form sIni t.

~ Accordo ( )
Itper form sFree.

Ini t()
Iti ni tial isest he chor d asem pty l ist .I tset sA ltezza=0,Num Spaces=1,Not ina=FALSE,Coda=FALSE,
LGam bo=0,Diteggi aotUp=TRUE and putsNULL allt he poi nters.I ti ni tial isesal so t he rect angl est hat
del im itt henot e.

C lassID G et NoteID( )
Itr eturnst hei dent ifieroft hetypeofnot ethatf orm sthechor d.

voi d SetDiteggi atoUp(Booldup)
Itset sDiteggi atoUp atdup.

BoolG et Diteggi atoUp()
Itr eturnsDiteggi aotUp.

voi d SetPArpeggi o(Arpeggi o *pa)
Itset sArpeggi o atpa.

Arpeggi o G etPArpeggi o()
Itr eturnsPArpeggi o.

BoolAddNot a(Nota *pn)
Itchecks t he not e poi nted by pn.I f i tpass t he cont rol ,i ti s added t o chor d and t he m ethod r eturns
TRUE,otherwise i ti s notadded and t he m ethod r eturns FALSE.The cases i n which t he not e *pn i s
reject ed ar e:
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• Thenot ehasnott hesam eval ueoft hosepr esenti n thechor d.
• In thechor d exi stsanot ewith thesam ehei ghtoft hatwewantt o inser t.
• Thenot eisasm al lnot e.

The f irstnot e thati s i nser ted i n the chor d f ixes i ts NoteID.I t i s notnecessar y to presentt he not es
al igned:Adj ustw i llcor rect ly al ign them on the basi sofAbsPos. x.Thi sm ethod i nser tsthe not esso as
to m aintain the l istor dered accor ding to the hei ghtofnot es.Si nce t he l isti sa doubl e one,i ti seasy t o
scan t hechor d from thetop to thebot tom and from thebot tom to the top.The not esadded t o the chor d
aredepr ived ofal lt hesym bol sbutt heaugm entation dot ,t heacci dent alsand t hef inger ing.

voi d SetLG am bo(VUnitl g)
Itset sthel engt h oft hest em .I ft hechor d iscom posed by whol enot esi tdoesnotact .I ti sm andatory to
assi gn anotnul ll engt h to thest em oft hechor d.

voi d SetG am boUp()
Itset sthe st em overt he not e with def aul tl engt h.I ft he chor d iscom posed by whol e not es i tdoesnot
act .

voi d SetG am boDw n()
Itset sthe st em undert he not e with def aul tl engt h.I ft he chor d iscom posed by whol e not esi tdoesnot
act .

voi d SetCoda(BoolCoda)
Itset sthecodaoft he chor d.I ft he chor d iscom posed by whol e not es,hal fnot esorquar ternot esCoda
isal waysFALSE.

voi d SetPuntiValore( intnp)
Itset snp augm ent ation dot sto al lt he not est hatcom pose t he chor d.Np m ustbe i ncl uded am ong 1 and
3,ot herwise t he m ethod hasno ef fect .I fwe wantt o add not est o the chor d,i ti snecessar y to execut e
thism ethod anot hert im eaftert headdi tion.

voi d Free( )
Deletesal lt he sym bol sand t he related poi nters,i tdel etes t he l istand deal locat es t he not es.Fi nal ly i t
ini tial isest hechor d.

BoolH i t(constPoi nt& p,Sel O bjsel O bj,Draw O bj ect *& drw O bj Sel,Sym Pat h& sym Path)
Seethegener aldocum ent ation oft heHitm et hod i n sect ion 1.18.2.

BoolSym bol icH it(Sym Path& ,Sel O bj,Draw O bj ect *& )
Seethegener aldocum ent ation oft heHitm et hod i n sect ion 1.18.2.

BoolDel eteSym (Draw O bject*sym )
Itdel etest he speci fied sym boli fi ti sam ong those l inked t o the chor d.I tr eturnsTRUE ift he sym bol
hasbeen del eted.

BoolFi gPtr2Sym Pat h (Sym Path& ,Fi gura*,Booli nG ruppo=FALSE)
Itr ebui ldst hePATH ofaf igurest arting f rom thepoi nter.

voi d Select ()
Itdesi gns on t he scr een t he rect angl e thatsur rounds t he chor d provi ded with sym bol s,w i th col our
X OR_SELECTED_COLOR.

voi d Desel ect ()
Itdel etesf rom thescr een t herect angl edesi gned by Sel ect .

voi d SetPos(Draw O bject*d,constPoi nt& p)
Itset s the posi tion of t he chor d,notdependi ng f rom Altezza,and cal ls Adj ust ().Lgam bo
m ustbeal ready set ted .Setal so t heAltezzaoft hechor d,whi ch i sthehei ghtoft hesuper ior
notei ft hest em isup ort hehei ghtoft hei nferiornot e i ft hest em isdown [ thisconvent ion i s
used so t he GruppoNote treatsthe chor d asa si m ple not e.].Fr om the hei ghtoft he chor d is
determ ined al so i ts AbsPos ( the al ignm entwi llbe based on t his) .I f i ti s necessar y to add
notest o thechor d,af teraddi ng i sam ustt o cal lt hism ethod agai n.

voi d SetPosW A(Draw O bject*d,constPoi nt& p)
Equalt o SetPos,butdoesnotcal lAdj ust ().

voi d Adj ust F()
Itadj ustt he hor izont alposi tion oft he not esoft he chor d dependi ng on t he di rect ion oft he
stem and setup f ort he dr awing oft he st em .Thi s m ethod has t o be cal led af terset ting the
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stem and theevent ualcodaoft hechor d.I fLGam bo=0 t hism ethod act sasi fLgam bo was>
0.

voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)
Setup the not es and set t he boundi ng box ar ound t he chor d.Set up al so al l t he sym bol s
related to thechor d.

voi d Draw ()
Calldr aw foral lt hesym bol srelated to thechor d.

voi d pri nt()
Printing m ethod.

intG et DiffUpperLow er( )
Returns a di fferentval ue dependi ng on t he di fference bet ween the di stance of t he hi ghest
note ofa chor d from the thi rd l ine of t he st af fand t he di stance of t he l owestnot e of t he
chor d from sam eline.

intG et DiffNUpNDow n()
Returns a di fferentval ue dependi ng on t he di fference bet ween the num ber of not es of a
chor d up t he thi rd l ine oft he st af fand t he num berofnot esoft he sam e chor d layi ng bel ow
thethi rd l ine.

intG et Num Up()
Returnst henum berofnot eswhi ch hei ghti sm ajort han 4.

intG et Num Dow n()
Returnst henum berofnot eswhi ch hei ghti sm inort han 4.

Nota* G et Last Note(voi d)
Returnst hel astnot eoft hechor d.

Nota* G et First Note(voi d)
Returnst hef irstnot eoft hechor d.

vi rt ualDraw O bj ect * G et Aggiunt a (Sym Cm d* M yCm d)
Getsthepoi ntert o an added sym bol .

Cm dResultSynCom m and(Sym Cm d SCm d)
Seethegener aldocum ent ation oft heSym Com m and m ethod i n sect ion 1.19.

char*Descri be(Context )
Seesect ion… …

intG et A ltezzaM edi a()
Returnst hem edium heightbet ween thehi ghestand l owestnot eoft hechor d.

Note
It i s absol utely notdi fficul tt o ext end t he chor ds al so t o the sm allnot es:i t i s onl y necessar y to
changesom em ethods,asal ready m adef orNot a.

17.4 Class G ruppoNot e

17.4.1 Descri pt ion
The word beam refersto a sequence ofnot est hathave no coda butar e connect ed through par al lel
barl ines.The num berofbarl inescor respondst o the num berofcoda t hatt he not eshad had i ft hey
would notbe gr ouped ( e.g.a 16 th note hast wo coda,t husa gr oup of16 th notes has t wo barl ines) .
Thisi m pliest hatt he not est hatcan com pose beam sar e:8 th notes,16 th notes,32nd not es,64 th notes
and 128 th notes.

Sinceabeam cont ainssever alnot es,i ti spr act ical ly m andatory m aking thecl assGruppoNoteder ive
from ListaFigure thathast he task t o representgr oups.I n addi tion,si nce t he Battuta cl ass i sal so a
listoff igures,we t houghtofm aki ng GruppoNote der ive f rom Figura.I n thisway t he beam can be
placed and desi gned wi th the sam e com m ands used f or t he si ngl e f igures.Fur therm ore,t his cl ass
inher its f rom Figura the f undam ental at tributes and r edef ines i ts m ethods. Si nce beam s ar e
sequencesofnot es,i tcoul d seem betterm ake GruppoNote der ive f rom Nota rathert han Fi gura,but
itwoul d haveover loaded t hiscl asswi th usel essat tributes.
Thereareal so m ixed beam s,com posed by not eswith di fferentval ues.I n thiscaset henum berofbar
lineschanges,i nsi dethebeam ,f rom noteto not e.I ti sratherunusualt o f ind them in thescor es,and,
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m oreover ,t here are som e beam swhere appearnot esand r est s.LI OO doesnotper m iti nser ting rest s
in abeam .

Since i n the com posi tion ofm easur es can appearspaces ( usef uli n par ticul art o avoi d over lappi ng
am ong sym bols) ,i thasbeen consi dered usef ult o introducesp acesal so i nsi dethebeam s.
Iti spossi ble to obt ain beam sofsm al lnot es( iti senough t o group not est hathave Not ina=TRUE),
this i senough i n ordert o obt ain acci accat ure with sever alnot es.I n a beam can appearatt he sam e
tim e singl e not es and chor ds ( as al ready sai d chor ds ofsm al lnot es ar e notpossi ble),besi des,of
cour se,spaces.The t otalnum beroff iguresi n a beam (notes,chor dsand spaces)i scont ained i n the
attribute Num Spaces,i nher ited f rom Figura,t hatshows how m any uni ts ofspace ar e occupi ed by
thebeam .
Fort hebeam m anagem enti ti snecessar y to f ind outt hehi ghestnot eoft hebeam ,i ft hest em isover
the not e,ort he l owesti ft he st em is underi t.Thi s not e is cal led the mostmeani ngfulnot e oft he
beam .I tcoul d beal so achor d,i tcannotbe,obvi ousl y,aspace.

As al ready done f or t he cl ass Accor do, we pr esent a br ief exam pl e of t he use of m et hods of
GruppoNote:

1. Gr uppoNote
2. AddFi gura
3. AddFi gura
4. AddFi gura
5. AddFi gura
6. Set Gam boDwn
7. AddFi gura
8. AddFi gura
9. Set Pos
10.Dr aw
11.Ext ract Figura
12.Ext ract Figura
13.AddFi gura
14.Set Pos
15.Dr aw
16.Sel ect
17.Desel ect
18.~ Gr uppoNote

To be not iced Set Notina has notbeen used,i n ef fectt he di m ension of t he beam depend on t he
dim ension oft he not est hatar e inser ted.A l so t o be not iced i sthatSet Gam boDwn hasbeen inser ted
onl y af terhavi ng i nser ted som enot es( thism ethod worksaccor ding to thedi m ension oft hebeam ).

Theoper ation ofnot es’i nser tion i sper form ed from lef tt o rightand i ti spossi bleto st artand end t he
inser tion with a space.Anyway i ti sbet ternott o inser tspacesatt he ext rem itiesofbeam sbecause
they ar enotdi st ingui shabl efrom thespacespr esenti n them easure.
GruppoNote inher its f rom Figura the at tribute Num ericCode;m or eover ,as a Li staFigure,i thas t o
assi gn thecodest o thenot est hati tpossesses.

17.4.2 Fat herCl ass

Figura,Li staFigure

17.4.3 Prot ect ed Attri but es

intNum Note
Iti sthenum berofnot esand chor dst hatcom poset hebeam .Thi snum berdoesnott akei nto accountt he
spacest hatar ein thegr oup.

Nota *Fi rst Nota,*Last Nota
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Pointert o thef irstand t o thel astnot e(orchor d)oft hebeam .
BoolNot ina

Iti s TRUE if t he beam is com posed by sm al lnot es,ot herwise FALSE.I ti s i ni tial ised at
FALSE.

VUnitSpaceW i dth
Thewidth oft hespaceuni toft hest af f.

VUnitLG am bo
Iti sthel engt h oft hest em oft hem ostm eani ngf ulnot eoft hebeam ,i ti scal cul ated f rom the
physi calhei ghtoft he not e to the hei ghtoft he f irstbarl ine.The f irstbarl ine i sthe l owest
one i ft he beam hast he st em direct ed upwardsort he hi ghestone i ft he beam has t he st em
direct ed downwards.

C lassID Not eID
Ident ifieroft heki nd ofnot ethatcom posest hebeam .

shortNBarre
Num berofbarl inesoft hebeam .

PointBPoi nt1,BPoint2
The ext rem e pointsoft he f irstbarl ine oft he beam .I fBPoi nt1=(0,0),t he barl inesar e not

desi gned.
floatBSl ope

Slopeoft hebarl inesoft hebeam ,expr essed asangul arcoef fici ent.
TipoTrat to Trat to[3]

Array t hatcont ains par al lelpar ts of bar ( the m ostext ernalpar tdoes not appear because t he m ost
ext ernalbari snotbr oken) .

17.4.4 Publ ic M ethods
G ruppoNot e()

Itper form sIni t.
~G ruppoNot e()

Destroyer .
UL G etSp2NextFig()

Returnst otalspaci ng.
voi d Ini t()

Iti ni tial isest hebeam asem pty l ist .I tt urnst heat tributest o zer o and set sNotina=FALSE.
voi d SetNum Note(intnn)

Itset sNum Note=nn.
intG et Num Note()

Itr eturnsNum Note.
voi d SetFirst Nota(Nota *pn)

Itset sFi rstNota=pn.
Nota *G et First Nota()

Itr eturnsFi rstNota.
voi d SetLast Nota(Nota *pn)

Itset sLast Nota=pn.
Nota *G et Last Nota()

Itr eturnsLast Nota.
voi d SetNotina(Boolb)

Itset s Notina=b.I tcannotbe per form ed when in the beam there are som e notes.Fur therm ore is the
dim ension oft henot est hatar einser ted thatdeci dest hedi m ension oft hebeam .

BoolG et Notina()
Itr eturnsNotina.

voi d SetSpaceW idth(VUnitsw )
Itset sSpaceW idth=sw.

VUnitG et SpaceW idth()
Itr eturnsSpaceW idth.

voi d SetLG am bo(VUnitl g)
Itset satl g thest em oft hem ostm eani ngf ulnot e.I f| lg|< LGAM BOM IN,LGam bo takest he
val ue LGAM BOM IN se lg ≥ 0 or–LGAM BOM IN ifl g < 0 ( ift he beam dim ension i ssm all
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the com parisonsar e m ade with LGAM BOM IN/2).I tcan be per form ed afteri nser ting i n the
beam anoteatl east ,so t hatt hebeam knows( through Not ina)i fi ti scom posed by nor m alor
sm allnot es.

voi d SetG am boUp()
Itset sthe st em above the beam with def aul tl engt h (hal fdef aul tl engt h i ft he not e isa sm al l
one) .Ihast o beper form ed afteri nser ting i n thebeam anoteatl east ,so t hatt hebeam knows
(through Not ina)i fi ti scom posed by nor m alorsm al lnot es.

voi d SetG am boDw n()
Itset sthe st em below the beam with def aul tl engt h (hal fdef aul tl engt h i ft he not e isa sm al l
one) .Ihast o beper form ed afteri nser ting i n thebeam anoteatl east ,so t hatt hebeam knows
(through Not ina)i fi ti scom posed by nor m alorsm al lnot es.

VUnitG et LG am bo()
Returnst hel engt h ofLGam bo.

voi d SetNoteID( ClassID i d)
Itset sNoteID ati d.

C lassID G et NoteID( )
Itr eturnsNoteID.

BoolAddFi gura( Figura *pf )
Itaddsonef igure to thebeam and i ncr easesi tof1 Num Spaces.Onl y the not es( and chor ds)
with val ue l owerorequalt o the 8th note and t he spacesar e adm itted to form the beam s.I f
wewantt o inser ti n thebeam afigurethatdoesnotbel ong t o theset ypes,t hem ethod r eturns
FALSE.Thef igureshavet o bei nser ted i n thebeam ordered i n hor izont alposi tion,f rom lef t
to right.The spacescan be i nser ted al so att he begi nni ng oratt he end oft he beam buti ti s
betternott o inser tt hem in these posi tions i n ordernott o cr eate conf usi on with the spaces
outsi de the beam .The f irstnot e inser ted i n the beam deci des t he di rect ion of t he beam ’s
stem ,t he val ue and t he di m ension oft he not esoft he beam .I fwe wantt o add a not e with a
di fferentval ue or a di fferentdi m ension,such not e is notadded and t he m ethod r eturns
FALSE.I n the ot her cases t he m ethod r eturns TRUE.I t i s not necessar y that t he not es
inser ted haveal lt hest em in thesam edi rect ion.

BoolAddAf terFi gura( Figura* pf 1,Fi gura* pf 2)
Adds t he f igure pf 2 to the gr oup af ter t he f igure pf 1.Accept s the spaces and t he pauses
norm al.

BoolDel Figura( Figura *pf )
Deletesaf igurefrom thegr oup. voi d Adj ust (Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Setup t hef iguresbel ongi ng to thegr oup.
voi d Draw ()

Drawing m ethod f ort hegr oup ofnot es.
voi d pri nt()

Printing m ethod fort hegr oup ofnot es.
voi d Draw Trat to(Nota *pNot a,shortnBarra,shortD i rez,Vuni tBt hick,Vuni tdXG am bo)

Drawing m ethod f ort hel inegr oupi ng thenot es.
voi d pri ntTrat to(Nota *pNot a,shortnBarra,shortD i rez,Vuni tBt hick,Vuni tdXG am bo)

Printal ineoft hegr oupi ng tratto thatgr oupst henot es.
voi d Draw Barre( )

Drawing m ethod f ort hebar sgr oupi ng thenot es.
voi d pri ntBarre( )

Printm et hod f ort hebar sgr oupi ng thenot es.
BoolDel eteSym (Draw O bject*sym )

Deletest hesym bolspeci fied i fi ti sf rom theonesconnect ed to thegr oup.I tr eturnsTRUE if
thesym bolhasbeen cancel ed.

intG et M edia()
Returnst he par am eterm edi a ofa gr oup ofnot es.M edi a= sum heightsofnot es/num berof
notes.

intG et Beam Dis()
Returnsapar am etert o det erm inethedi rect ion oft hest em in thebeam s.

intG et Delta()
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Returnst hepar am eterdel taused t o det erm inethesl opeoft hebeam .
intG et M eanH ighLow ()

Returnst hepar am eterm edi a=Highest +Lowest /2.
intG et M ean()

Returnst hepar am eterm edi a= sum heights/num berofnot es.
Booli sO ne(voi d)

ReturnsTRUE ift hereisonl y onenot eori fi ti sem pty.
Figura* Ext ract Figura( )

Itext ract s f rom the beam the f igure (note orspace)on t he ext rem e lef t.I tdecr eases of1
Num Spaces. I f t he beam is em pty, i t r eturns NULL. Af ter execut ing this m ethod, i t i s
necessar y to per form Adjustbot h on t he ext ract ed not e (in case ofa space we do notneed
it),and on t he beam rem aining.Thi s i snotnecessar y i ft he not e and t he beam are setwi th
SetPos,becauseSet Poscal lsAdj ust .

voi d SetPos(Draw O bject * d, constPoi nt& p)
Itset stheposi tion oft hebeam and cal lsAdj ust .

BoolH i t(constPoi nt& p,Sel O bjsel O bj,Draw O bj ect *& drw O bj Sel,Sym Pat h& sym Path)
Seegener aldocum ent ation oft heHitm et hod i n sect ion 1.18.2.

BoolH i t(constRect angl e& ,Sel O bj,Sym Pat h& Sym Path& )
Seegener aldocum ent ation oft heHitm et hod i n sect ion 1.18.2.

BoolSym bol icH it(Sym Path& ,Sel O bjsel O bj,Draw O bj ect *& )
Seegener aldocum ent ation oft hem ethod i n sect ion 1.18.2.

BoolFi gPtr2Sym Pat h(Sym Path& ,Fi gura*)
Itr econst ruct sthepat h in af igurest arting f rom thepoi nter.

voi d Select ()
Itdesi gnson t he scr een t he rect angl e thatsur roundst he beam com plete with sym bol s,w i th
col ourX OR_SELECTED_COLOR.

voi d Desel ect ()
Itdesel ect sf rom thescr een t herect angl edesi gned by Sel ect .

Cm dResultSym Com m and(Sym Cm d CSm d)
Seethegener aldocum ent ation oft hem ethod Sym Com m and in sect ion 1.19.

char*Descri be(Context )
Seein sect ion… .

17.5 Class Pausa

17.5.1 Descri pt ion
The Pausa cl ass i s abst ractand cont ains t he at tributes t hatuni fy the gener alf unct ions f ort he rest
figures.Restm eansa momentofsi lence i n a pi ece ofmusi c i ntended asan execut ion prescri ption.
Therefore to the f igures whose dur ation has been f ixed by t he not es cor respond as m any
hom onym ousfiguresofr est .A tcl assl evel ,f oreach cl assson ofnot e (Accor do excl uded)t here isa
cor respondi ng son ofPausa ( e.g.NM inim a and PM inim a).Ot hercl asses have been i ntroduced i n
addi tion: PDueBat tute (cor respondi ng to a dur ation of ei ght quar ters, equi val ent t o the cl ass
Nbreve) ,PQuat troBattute (cor respondi ng to a dur ation ofsi xteen quar ters)and PGener ica ( where
thedur ation i sexpr essed by anum ber ).
The m anagem entofr est si seasi erwi th respectt o thatofnot es.Forexam pl e there are notbeam sof
rest s or chor ds of r est s. I n addi tion, w i th respect t o Figura, Pausa has not a r elation
IS_REFERRED_BY with othercl asses,t hust he sym bol sthatcan sur round a r estar e onl y those of
Figura:augm ent ation dot ,f erm ata,i nst rum ent,gl asses,dynam i c text ,gener ic textand annot ation.
Concerning the i nst rum entali ndi cat ions onl y the t im panican be associ ated to a restand f or t he
m om entithasbeen deci ded t o per m itonl y therest sto referat im panisym bol .
Thiscl ass i nher its f rom Figura the Altezza at tribute.Fr om the m usicalpoi ntofvi ew a resthas no
hei ghtbutt his at tribute is usef ult o desi gn rest s on each hei ghtoft he st af f.Thi s i s i ndi spensabl e
writing pol yphoni c m usic:i f t he rest s of a l ayer cannotbe m oved t hey ar e l ikel y to over lap the
figures oft he ot herl ayer .The posi tioni ng ofa r eston t he basi s ofA l tezza i s ruled by t he m ethod
SetPosofFi gura,t hatPausai nher its:t heresti spl aced on t hel ineorspacespeci fied by Al tezza.
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17.5.2 Fat herCl ass
Figura

17.5.3 Child Classes
PGenerica, PQuat trobat tute, PDueBat tute, PSem ibreve, PM i nim a, PSem im inim a, PCrom a,

PSem icrom a,PBiscr om a,PSem ibiscr om a,PFusa.

17.5.4 Pri vat e M ethods

Cm dResultCm dPausaTi m pano(Bool,Bool ,unsi gned char*)
It set s the i nst rum ent ( tim pani) t o the rest . I f i t i s successf ul , i t r eturns CM D_OK , otherwise
CM D_FAIL.I ti s necessar y to speci fy AboveF=TRUE fort he i nst rum entabove t he f igure orFALSE
fort hei nst rum entbel ow thef igure.

Cm dResultCm dPausaNot a2Notina()
On m ouseeventset sthenot inapar am eter.

Cm dResultCm dPausaNot ina2Nota()
On m ouseeventset sthenot inapar am eter.

voi d Adj ust Strum ent o (VunitY l inea1,Vuni tY l inea5)
Adjustm et hod f ort hest rum ento sym bol( tim pano etc.).

17.5.5 Publ ic M ethods
Pausa( )

Itper form sIni t.
Pausa( doubl e)

Itper form sIni tset ting dur ata.

Void Suona( M oodsM idiW rite*)
Prepar ethef ileto beexecut ed vi aM IDIf ile.

BoolIsARest ()
ReturnsTRUE.

Void Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)
Prepar est hesym bolf ort hedr awing.

Void Draw ()
Drawing m ethod f ort hepausa.

Void pri nt()
Printing m ethod.

voi d Ini t()
It i ni tial ises t he rest ,by set ting Altezza=0 and Num Spaces=1 and put ting NULL all t he
poi nters.I tal so i ni tial isest herect angl est hatdel im itstherest .

BoolDel eteSym (Draw O bject*sym )
Itdel etest hespeci fied sym boli fi ti sam ong those l inked t o the rest .I tr eturnsTRUE ift he sym bolhas
been successf ul ly del eted.

Cm dResultSym Com m and(Sym Cm d)
Seethegener aldocum ent ation on t heSym Com m and m ethod i n sect ion 1.19.

char*Descri be(Context )
Descr iption oft hesym bol .

17.6 Class NBiscrom a

17.6.1 Descri pt ion
TheNBiscr om aclassi m plem entsthesym bolof1/ 32 dur ation not e.

17.6.2 Fat herCl ass
Nota

17.6.3 Publ ic M ethods
NBiscrom a( )

Construct or.
voi d Ini t()
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Itper form sIni tofNot aset ting theappr opriateID.
voi d Adj ust F ()

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .
voi d Draw ForAccordo( );

Drawing m ethod f ort hesym boli n achor d,t aki ng i n accountt heset ting oft hef lags.
voi d pri ntForAccordo( );

Printing m ethod.

17.7 Class NBreve

17.7.1 Descri pt ion
TheNBrevecl assi m plem entsthesym bolofbr evenot e.

17.7.2 Fat herCl ass
Nota

17.7.3 Publ ic M ethods
NBreve( )

Construct or.
voi d Ini t()

Itper form sIni tofNot aset ting theappr opriateID.
voi d Adj ust F ()

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .
voi d Draw ForAccordo( );

Drawing m ethod f ort hesym boli n achor d,t aki ng i n accountt heset ting oft hef lags.
voi d pri ntForAccordo( );

Printing m ethod.
voi d SetLG am bo (Vunitl g)

Doesnot hing.Thi snot edoesnothavest em .
voi d SetCoda (BoolCoda)

Doesnot hing.Thi snot edoesnothavef lag.

17.8 Class NCrom a

17.8.1 Descri pt ion
TheNCrom aclassi m plem entsthesym bolofcr om anote.

17.8.2 Fat herCl ass
Nota

17.8.3 Prot ect ed Attri but es

BoolAcci accat ura
TRUE ift henot eisagr acenot eoft heki nd “acci accat ura”

17.8.4 Publ ic M ethods
NCrom a()

Construct or.
voi d Ini t()

Itper form sIni tofNot aset ting theappr opriateID.
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voi d Adj ust F ()
Prepar est hesym bolf ort hedr awing.

voi d Draw ()
Drawing m ethod f ort hesym bol .

voi d pri nt()
Printing m ethod.

char*Descri be(Context )
Descr iption oft hesym bol .

voi d Draw ForAccordo( );
Drawing m ethod f ort hesym boli n achor d,t aki ng i n accountt heset ting oft hef lags.

voi d pri ntForAccordo( );
Printing m ethod.

voi d SetAcci accat ura( Boolb) ;
Sett heAcci accat urapar am eter.

BoolG et Acci accat ura( )
Returnst heval ueofAcci accat ura.

Cm dResultSym Com m and(Sym Cm d& ,Battuta* pBat tuta)
Returnsacom m and related to theconver si on f rom gracenot eto not aand vi cever sa.

17.9 Class NFusa

17.9.1 Descri pt ion
TheNFusacl assi m plem entsthesym boloff usanot e.

17.9.2 Fat herCl ass
Nota

17.9.3 Publ ic M ethods
NFusa()

Construct or.
voi d Ini t()

Itper form sIni tofNot aset ting theappr opriateID.
voi d Adj ust F ()

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .
voi d Draw ForAccordo( );

Drawing m ethod f ort hesym boli n achor d,t aki ng i n accountt heset ting oft hef lags.
voi d pri ntForAccordo( );

Printing m ethod.

17.10 Class NM inim a

17.10.1 Descri pt ion
TheNM inim aclassi m plem entsthesym bolofm i nim anote.

17.10.2 Fat herCl ass
Nota

17.10.3 Publ ic M ethods
NM inim a()

Construct or.
voi d Ini t()

Itper form sIni tofNot aset ting theappr opriateID.
voi d Adj ust F ()

Prepar est hesym bolf ort hedr awing.
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voi d Draw ()
Drawing m ethod f ort hesym bol .

voi d pri nt()
Printing m ethod.

char*Descri be(Context )
Descr iption oft hesym bol .

voi d Draw ForAccordo( );
Drawing m ethod f ort hesym boli n achor d,t aki ng i n accountt heset ting oft hef lags.

voi d pri ntForAccordo( );
Printing m ethod.

voi d SetCoda (BoolCoda)
Doesnot hing.Thi snot edoesnothavef lag.

17.11 Class NSem ibiscrom a

17.11.1 Descri pt ion
TheNSem ibiscr om aclassi m plem entsthesym bolofsem i biscr om anote.

17.11.2 Fat herCl ass
Nota

17.11.3 Publ ic M ethods
NSem ibiscrom a( )

Construct or.
voi d Ini t()

Itper form sIni tofNot aset ting theappr opriateID.
voi d Adj ust F ()

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .
voi d Draw ForAccordo( );

Drawing m ethod f ort hesym boli n achor d,t aki ng i n accountt heset ting oft hef lags.
voi d pri ntForAccordo( );

Printing m ethod.

17.12 Class NSem ibreve

17.12.1 Descri pt ion
TheNSem ibrevecl assi m plem entsthesym bolofsem i brevenot e.

17.12.2 Fat herCl ass
Nota

17.12.3 Publ ic M ethods
NSem ibreve( )

Construct or.
voi d Ini t()

Itper form sIni tofNot aset ting theappr opriateID.
voi d Adj ust F ()

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .
voi d Draw ForAccordo( );
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Drawing m ethod f ort hesym boli n achor d,t aki ng i n accountt heset ting oft hef lags.
voi d pri ntForAccordo( );

Printing m ethod.
voi d SetLG am bo (Vunitl g)

Doesnot hing.Thi snot edoesnothavest em .
voi d SetCoda (BoolCoda)

Doesnot hing.Thi snot edoesnothavef lag.

17.13 Class NSem icrom a

17.13.1 Descri pt ion
TheNSem icrom aclassi m plem entsthesym bolofsem i crom anote.

17.13.2 Fat herCl ass
Nota

17.13.3 Publ ic M ethods
NSem im inim a()

Construct or.
voi d Ini t()

Itper form sIni tofNot aset ting theappr opriateID.
voi d Adj ust F ()

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .
voi d Draw ForAccordo( );

Drawing m ethod f ort hesym boli n achor d,t aki ng i n accountt heset ting oft hef lags.
voi d pri ntForAccordo( );

Printing m ethod.

17.14 Class NSem im inim a

17.14.1 Descri pt ion
TheNSem im inim aclassi m plem entsthesym bolofsem i m inim anote.

17.14.2 Fat herCl ass
Nota

17.14.3 Publ ic M ethods
NSem icrom a( )

Construct or.
voi d Ini t()

Itper form sIni tofNot aset ting theappr opriateID.
voi d Adj ust F ()

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .
voi d Draw ForAccordo( );

Drawing m ethod f ort hesym boli n achor d,t aki ng i n accountt heset ting oft hef lags.
voi d pri ntForAccordo( );

Printing m ethod.
voi d SetCoda (BoolCoda)

Doesnot hing.Thi snot edoesnothavef lag.
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17.15 Class PBi scrom a

17.15.1 Descri pt ion
ThePBiscr om aclassi m plem entsthesym bolofbi scr om apause.

17.15.2 Fat herCl ass
Pause

17.15.3 Publ ic M ethods
PBiscrom a( )

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.16 Class PCrom a

17.16.1 Descri pt ion
ThePCrom aclassi m plem entsthesym bolofcr om apause.

17.16.2 Fat herCl ass
Pause

17.16.3 Publ ic M ethods
PCrom a()

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.17 Class PFusa

17.17.1 Descri pt ion
ThePFusacl assi m plem entsthesym boloff usapause.

17.17.2 Fat herCl ass
Pause

17.17.3 Publ ic M ethods
PFusa()

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()
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Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.18 Class PG eneri ca

17.18.1 Descri pt ion
ThePGenericacl assi m plem entsthesym bolofgener icapause.

17.18.2 Fat herCl ass
Pause

17.18.3 Publ ic M ethods
PG eneri ca( )

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.19 Class PDueBat tute

17.19.1 Descri pt ion
ThePueBatuttecl assi m plem entsthesym boloft wo m easurespause.

17.19.2 Fat herCl ass
Pause

17.19.3 Publ ic M ethods
PDueBattute()

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.20 Class PM inim a

17.20.1 Descri pt ion
ThePM inim aclassi m plem entsthesym bolofm i nim apause.

17.20.2 Fat herCl ass
Pause

17.20.3 Publ ic M ethods
PM inim a()

Construct or.
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voi d Ini t()
Itper form sIni tofPausaset ting theappr opriateID.

voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)
Prepar est hesym bolf ort hedr awing.

voi d Draw ()
Drawing m ethod f ort hesym bol .

voi d pri nt()
Printing m ethod.

char*Descri be(Context )
Descr iption oft hesym bol .

17.21 Class PQ uat troBat tute

17.21.1 Descri pt ion
ThePQuattroBattutecl assi m plem entsthesym boloff ourm easur espause.

17.21.2 Fat herCl ass
Pause

17.21.3 Publ ic M ethods
PQ uattroBat tute()

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.22 Class PSem ibiscrom a

17.22.1 Descri pt ion
ThePSem ibiscr om aclassi m plem entsthesym bolofsem i biscr om apause.

17.22.2 Fat herCl ass
Pause

17.22.3 Publ ic M ethods
PSem ibiscrom a( )

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.23 Class PSem ibreve

17.23.1 Descri pt ion
ThePSem ibrevecl assi m plem entsthesym bolofsem i brevepause.



DE4.1.1 W EDEL ToolKit

171

17.23.2 Fat herCl ass
Pause

17.23.3 Publ ic M ethods
PSem ibreve( )

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.24 Class PSem icrom a

17.24.1 Descri pt ion
ThePSem icrom aclassi m plem entsthesym bolofsem i crom apause.

17.24.2 Fat herCl ass
Pause

17.24.3 Publ ic M ethods
PSem icrom a( )

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.25 Class PSem im inim a

17.25.1 Descri pt ion
ThePSem im inim aclassi m plem entsthesym bolofsem i m inim apause.

17.25.2 Fat herCl ass
Pause

17.25.3 Publ ic M ethods
PSem im inim a()

Construct or.
voi d Ini t()

Itper form sIni tofPausaset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .
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17.26 Class Ri pBattuta

17.26.1 Descri pt ion
TheRipBattutacl assi m plem entsthesym bolofr epet ition m easure.

17.26.2 Fat herCl ass
Ripetizi one

17.26.3 Publ ic M ethods
RipBattuta()

Construct or.
voi d Ini t()

Itper form sIni tset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .

17.27 Class Ri pet izi one

17.27.1 Descri pt ion
TheRipetizi onecl assi m plem entsthesym bolofr epet ition m easure.

17.27.2 Fat herCl ass
Figura

17.27.3 Publ ic M ethods
Ripet izi one( )

Construct or.
voi d SetPos(cl assDraw O bj ect *,constcl assPoi nt& )

Sett heposi tion f ort hesym bol sto bedr awn
voi d Ini t()

Itper form sIni tset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
Cm dResultSym Com m and(Sym Cm d& ,Battuta *pb=NULL)

Returns CM D_FAIL

17.28 Class Ri pM ezzaBat tuta

17.28.1 Descri pt ion
TheRipM ezzaBattutacl assi m plem entsthesym bolofr epet ition hal fm easur e.

17.28.2 Fat herCl ass
Ripetizi one

17.28.3 Publ ic M ethods
RipM ezzaBat tuta()

Construct or.
voi d Ini t()

Itper form sIni tset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
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voi d Draw ()
Drawing m ethod f ort hesym bol .

voi d pri nt()
Printing m ethod.

char*Descri be(Context )
Descr iption oft hesym bol .

17.29 Class Ri pTem po

17.29.1 Descri pt ion
TheRipTem po classi m plem entsthesym boloft im erepet ition .

17.29.2 Fat herCl ass
Ripetizi one

17.29.3 Publ ic M ethods
RipTem po()

Construct or.
voi d Ini t()

Itper form sIni tset ting theappr opriateID.
voi d Adj ust( Boolpri m aleg,Bat tuta *pBat tuta,i ntl ayer)

Prepar est hesym bolf ort hedr awing.
voi d Draw ()

Drawing m ethod f ort hesym bol .
voi d pri nt()

Printing m ethod.
char*Descri be(Context )

Descr iption oft hesym bol .
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18 Fret board & Not e Headtypes

18.1 Diagram oft he cl asses

Legend:

rel at ion "I S A… "
rel at ion "I S REFERRED BY… "
rel at ion "USE… "

Strum ento

DitaCorde

Figura

DitaFi le

TabDialog

wxDialog
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ClassDescr iption

18.2 Class Di taCorde

18.2.1 Descri pt ion
Thiscl asscont ainst hef retboar dsi nform ation and pr ovi dest o draw iton t hescr een.I tsat tributesgetal l
im portantdat a to descr ibe a f retboar d sym bol .Li ke Strum ento can be putup ordown t he not e.I ti s
referred by Fi guraand i tcan bepl aced anywher ein am easure(on anot e,on ar est ,on abl ank space) .I f
you wantt o cr eateanew fretboar d onl y usi ng thiscl assyou havet o codeyouri nform ation i n thism ode:
to press t he 2nd fretwhi tt he 3rd fingeron t he 6th st ring you have t o sett he f irst( because t he or derof
st ring num beri s rever sed)char act eroff ret s st ring as ‘ 2’and off ingers st ring as ‘ 3’ .The ot herr ules
and som e exam pl e are expl ained i n the at tributes sect ion.W e suggest t o use t his cl ass cr eating by
DitaFi leobj ectt hatget si nform ation by af retboar ds’ar chi ve( standar d posi tion).

18.2.2 Fat herCl ass
Strum ento

18.2.3 Prot ect ed at tri but es
char* nam e

cont ainst henom encl atureoft hechor d posi tion (e.g.:F,Cm aj 7,Dm 5b);
intnst ri ngs

count sthenum berofst ringsofi nst rum ent( e.g.:Gui tarhas6) ;
char* f ret s

isa st ring ofnst ri ngschar act ersthatspeci fiesf oreach st ring the f rett o press( e.g.:C on t he gui tar
produces“x32o1o”wher e‘ o’m eanst o pl ay t hest ring withoutpr essi ng any f rets,wher eas‘ x’m eans
to m utethest ring);

char* f ingers
asf retsi sa st ring ofchar act ersthatshowswhi ch f ingerm ustpr esst he st ring (e.g.:C on t he gui tar
gives“732717” wher e ‘ 7’m eanst hatno f reti spr essed and r arely com pares‘ 9’t hatm eanst o pl ay
with thum b);

inthead
indi cat est he st artf retoft he chor d posi tion i fi ti sdi fferentf rom the f irst( e.g.:on t he gui tarEb i s
played att he6th);

char* barre
indi cat est hest arting and t heendi ng st ring ofpossi blebar ré(e.g.:on t hegui tarF hasbar réthatst arts
from the1st st ring and f inishesatt he6th st ring;i ti swritten as“16”) ;t hef reti snoti ndi cat ed because
isobt ained by t hef retpr essed on st arting st ring.

18.2.3.1 Public M ethod

Ditacorde( )
isthedef aul tconst ruct ort hatcr eatesa0- string f retboar d (iti snoti nterest ing);

D itacorde( intnst ri ngs,charnam e[ ],char f ret s[ ],i nthead,charf ingers[ ],charbarre[ 3])
istheconst ruct ort hatf illstheat tributesofDi tacor decl asst o cr eateanew fretboar d;

D itacorde( Ditacorde& InChord)
isthecopy const ruct or;

~Ditacorde( )
isthedest royert hatdeal locat esm em ory;

char* G et Nam e()
returnst hecharst ring with thechor d nom encl ature;

char* G et Note()
getsthetoni cnot eand r eturnsi tasacharst ring (e.g.:C7 r eturns“C”) ;

int G et NStri ngs( )
getsthenum beroft hest ringsoft hef retboar d;

voi d Draw ()
drawsthef retboar d on t hescr een;
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voi d Pri nt()
printsthef retboar d on aPost Scriptf ile;

char* Descri be()
speci fiest hepr oper tiesasacharst ring used f ort hesavepr ocedur e.

18.3 Class Di taFi le

18.3.1 Descri pt ion
This cl ass was cr eated to use t he textt ype ar chi ve usi ng i ts publ ic m ethods.Di taFi le can m ove i n the
file al ways poi nting to fretboar d posi tion, i t can sear ch t he user ’s request ed f retboar ds. The ot her
m ethodsar eim portantbecauset hey can countand l istal lf retboar dsf ounded f orachosen nom encl ature,
al lnom encl atures ( with unl ess one f retboar d) f ora chosen t oni c not e,t he avai labl e toni c not es f ora
chosen num berofst rings.Af teryou had poi nted i n the f ile af tera sear ch,you can r ead i nform ation and
bui ld aDitaCordeobj ectusi ng theG etChord( … )m ethod.

18.3.2 Prot ect ed Attri but es
FILE* f p

isthef ilepoi ntert o theposi tion f retboar dsar chi ve;

18.3.3 Publ ic M ethods
Ditaf ile(char* f ilenam e)

istheconst ruct ort hatopenst hef ilenam earchi ve;
~Ditaf ile()

isthedest royert hatcl osest hear chi ve;
intO pen( char* f ilenam e)

openst hef ilenam earchi ve;
voi d Close( )

cl osest hear chi ve;
intIsO pen( )

returnsTRUE ifan ar chi vei sopen;
intIsO nEO F( )

returnsTRUE ifi sthepoi nteri satt heend oft hef ile;
intG oToPos( intpos)

m ovesthef ilepoi nteratt hef retboar d in theposi tion pos;
intSearch( constchar* ChNam e)

lookst hrougt h thef ileand f indst hef retboar d with chor d nom encl atureChNam e;
intSearch( constchar* ChNam e,i ntvar)

sear chest hevarvar iantf retboar d with chor d nom encl atureChNam e;
Ditacorde* G et Chord( int* out var=NULL,char* com m ent =NULL)

readsatt hecur rentposi tion i n thef ileand cr eatesaDi tacor deobj ect ,r eturnshi spoi nterand f illsthe
outputvar iabl eswith num berofr ead var iantand i tspossi blecom m ent;

intNot esCount (intnst ri ngs)
count sthenum beroft oni cnot eswith nst ri ngsst rings;

intNot esLi st (intnst ri ngs,char** m yLi st )
fillsm yList ar ray ofchar act erst ringswi th thetoni cnot esand nst ri ngsst rings,r eturnst hecount ;

intNam esCount (intnst ri ngs,char* Not e)
count sthenum berofavai labl enom encl atureswith thetoni cNotechosen and nst ri ngsst rings;

intNam esLi st (intnst ri ngs,char* Not e,char** m yLi st )
ast heNoteLi stf illsthear ray m yListw i th theavai labl enom encl atures;

intVarsCount (intnst ri ngs,char* Nam e)
count sthenum berofdi fferentf retboar dsf ort hesam echor d nom encl ature;

intVarsLi st (intnst ri ngs,char* Nam e, char** com m ent ,i nt* vars,D i taCorde** Chords)
m akesa l istofdi fferentf retboar dswith the sam e chor d nom encl ature and f ills the out putvar iabl es
asan ar ray ofvar ianti dent ifiers,an ar ray ofcom m entst ringsand Chordsasan ar ray ofDi tacor de
references;
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18.3.4 Prot ect ed M ethods
char* Sym Trad( char* ToTrad)

a privat e funct ion thatt ransl ates ar chi ve t extused by Get Chord m ethod ( #,b and ° ar e di fferently
coded) .

18.4 Class Not a

18.4.1 M odificat ion Descri pt ion
ClassNot awasm odified to representnot eswith di fferenthead t ypes.Thi snew i nform ation i scont ained
in H eadType at tribute and t here are m ethods t o read and wr ite this at tribute.Ot her i nform ation i s
cont ained i n the DxG am bo and DyG am bo attributes:t hese speci fy the var iabl e posi tion of t he st em
starting poi ntw i th respectt o the not e head cent re and t hey al so can be r ead and wr ite usi ng m ethods.
There are two m ethodsG et Xgam bo(),G etY gam bo()t o cal cul ate absol ute posi tion oft he st em starting
poi ntused by m any dr aw m ethods.
The previ ousl y l isted at tributes ar e f illed by Adj ust (...) t hatasks t o M illa the cont extr ules t o appl y;
there are two types of r ules t hat i nform about t he head code t o print and t he shi ft of t he st em
attachm ent.
The Draw m ethod i s exposed i n the dr aw funct ions:t hey show t he not e head,t he addi tionalcut s,t he
stem and thepossi blehooks…

18.4.2 New Prot ect ed Attri but es
NoteH ead_ID H eadType

speci fiest hehead t ypeoft henot e;
unsi gned charH eadCode[ 3]

cont ainst heASCIIchar act ersto printasnot ehead i fhead t ypei sal phanum ericel se t heASCIIcode
to printw i th them usicf ont;:i n thiscaset hiscodei sdet erm ined by Aj dustm et hod;

intDxG am bo,DyG am bo
cont ainst heshi ftsofst em starting poi ntf rom thenot ehead cent re(they ar enor m alised ast o thesi ze
ofnot ehead code,t hei rval uescan be–1, 0,1).

18.4.3 New Public M ethods
voi d Draw Test a()

drawsthehead oft henot e;
voi d Draw Tagl i()

drawstheaddi tionalcut s( ifi ti snecessar y) ;
voi d Draw Code( )

drawsthehooks;
voi d Pri ntTest a()

printsthehead oft henot e;
voi d Pri ntTagl i()

printstheaddi tionalcut s( ifi ti snecessar y) ;
voi d Pri ntCode( )

printsthehooks;
voi d SetH eadType( NoteH ead_ID headt ype)

set sthenot ehead t ypeasheadt ype;
NoteH ead_ID G et H eadType( )

returnst henot ehead t ype;
voi d SetH eadCode(unsi gned char* codes)

set sthehead ASCIIcodesascodes;
voi d SetDxG am bo(intdx) ,voi d SetDyG am bo(intdy)

set sthehor izont al /ver ticalshi ftoft hest em extrem ity f rom thenot ehead cent re;
intG et DxG am bo(),i ntG et DyG am bo()

returnst hehor izont al /ver ticalshi ftoft hest em extrem ity f rom thenot ehead cent re;
intG et Xgam bo(),i ntG et Y gam bo()

returnst hehor izont al /ver ticalabsol uteposi tion oft hest em starting poi ntf rom thenot ehead cent re.
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18.5 Savi ng and l oadi ng

The savi ng and l oadi ng oper ations i n M oodsare based on t he def ini tion ofa r ecogni tion gr am m ardefined
fort hispur pose.
Thesavi ng oft hecl assDi taCordei m posesto add t o thesym bol“t ipost rum ento”( thatcont ainsal so
“ar chi ”,“st rum entiaf iato”. .),t hei nst rum ent“t abl ature”t hatdevel opsi n asequenceofst ringst hatcont ain al l

the necessar y i nform ation f or r econst ruct ing the obj ect . I n order t o di st ingui sh each i nform ation a
recogni si ng st ring pr ecedes.

Exam pleofasavi ng st ring::

TABL NSTR 6 CHNAM "E7" FRETS "o2o1oo" FINGS "727177" BARRE "00" HEAD 0 UP

Fort he cl ass Not a has been necessar y to ext end t he pr evi ous r ecogni tion st ruct ure in ordert o encl ose t he

inform ation concer ning the type of not ehead.W e added t o the sym bol“t iponot acom pleta” t he i dent ifier
“headnot a”t hati ncl udest hetypeofnot ehead pr eceded f rom apassword.

Exam pleofsavi ng st ringsobt ained f rom thecl assNot a:

BF 8 NW HEADNOTA DDIESIS HN 2 EF
BF 97 N4 HEADNOTA CLASSIC S UP HN 2 EF

In the case ofnot e with not ehead ofan al phanum ericalt ype i s i m portantt o save al so t he st ring ofASCI I
codesi nsi dei t.I ti si m portantt o consi dert hisi nform ation typi caloft henot eeven i fi ti si n achor d whereas
isnotnecessar y to speci fy thetypeofnot ehead ( iti sal ready i ndi cat ed i n thechor d).

<tipost rum ent o>:= …
|<t abl ature>

<tabl ature>: = TABLATURE DITA_NUM CO RDE INTEG ER DITA_NO M E STRING
DITA_TASTISTRING DITA_DITA STRING DITA_BARRE STRING
DITA_TASTO INTEG ER <updow n>

<tiponot acom pleta>:= <tiponot a> <headnot a> <spaci ng>

<headnot a>:= |H EADNO TA <tipoheadnot a>

<tipoheadnot a>:= CLASSIC
|ALPH ANUM
|ALPH ANUM _SQ UARE
|ALPH ANUM _REVERSE
|CIRCLEX
|…
|SQ UARE
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An anal oguedi st inct ion hasbeen m adef ort heat tributesdur ation and hei ght.I n factt he savi ng oft he st ring
ofcodescan be f ound i n the const ruct“st ruct nota” ( where we can f ind al so t he hei ght)t hati sspeci fied i n
each not eofachor d.

BAC 1
N4 HEADNOTA ALPHANUMREVERSE S DWN FING UP

NA 137 HN -3 HEADCODE "5"
NA 1 HN 5 HEADCODE "11"
NA 136 HN 12 HEADCODE "5" BA SH EA

EAC

BAC 112
N16 HEADNOTA CLASSIC S DWN FING UP

NA 112 HN 8
NA 114 HN 12
NA 115 HN 19

EAC

<st ruct not a>:= …
|<headcode>

<headcode>: = |H EADCO DE STRING
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Interact ion with M illa

M illaconsent sto under stand and appl y i n theedi ting phase,al lt henecessar y rulesf ort hecor rectf orm atting
ofa m usi calt ext ;i ti sbased on r ulesdi vi ded i nto two groups,i ntroduct ion and posi tioni ng,t hati ntervene
when particul arcondi tionsoft hesyst em verify.
In ordert o m ake M illa suppor tourr equi rem entsi ti snecessar y to introduce,i n a gr am m arsim ilart o thatof
thesavi ng,new const ruct sf orr ulesand condi tions.

Therulest o bei ntroduced concer n thepr obl em oft heposi tioni ng i n two differentsi tuat ions:
1. t heacqui rem entoft heASCIIcodeoft henot ehead;
2. t heshi ftsoft hebegi nni ng oft hest em from thecent re.

The condi tion thatest im ates t he type ofnot ehead i sadded t o the “condi tion” sym boli n the f orm <parola
chi aveperl atest a> fol lowed by <t ipo dit est a>;t hisconsent sto m ovethiscondi tion with othersofdi fferent
ki nd ast hedur ation.

Ourcondi tionsf oracqui ring thecoder esul tf rom thecom bination oft he teston t hetypeofnot ehead and on
itsdur ation;t hecondi tionsm anageal so t hereduced not eheads.

posIF HEAD DDIESIS AND NOTE NOTINA THEN CodeDDiesisS;
posIF HEAD RHYTHMIC AND NOTE SEMIMINIMA THEN CodeRhythmicB;
posIF HEAD RHYTHMIC AND NOTE MINIMA THEN CodeRhythmicW;

Fort heposi tioni ng oft hest em ,on t heot herhand,t he condi tionsf ort he appl icat ion oft he rule com bine the
condi tion on t hetypeofnot ehead wi th thaton t hedi rect ion oft hest em .

posIF HEAD CLASSIC AND NOTE STEMUP THEN StemStartMiddleRight;
posIF HEAD CLASSIC AND NOTE STEMDOWN THEN StemStartMiddleLeft;
posIF HEAD DDIESIS AND NOTE STEMUP THEN StemStartTopRight;

Concerning the cr eation ofnew r ules,t he f irstt ype i s i nser ted i n M illa through t he addi tion oft he HEAD
sym boli n the const ruct“Rul e” t hatf indst he rulesconcer ning the not ehead.I n addi tion we have per m itted
the rule to speci fy a code addi ng to the “st af f” const ruct t he var iant <par ola chi ave per i l codi ce> =
<codi ce>.

RULEPOS CodeDDiesis HEAD RELNOTA CODE=154;
RULEPOS CodeDDiesisS HEAD RELNOTA CODE=93;
RULEPOS CodeRhythmicT HEAD RELNOTA CODE=170;

The ki nd ofr ulest hatconcer n the di stance oft he st em isi m plem ented addi ng the STEM START sym bol.I t
reusest heconst ruct“coor d”pr evi ousl y speci fied.

RULEPOS StemStartBottomCenter STEMSTART RELNOTA DX=0 DY=-1;
RULEPOS StemStartTopRight STEMSTART RELNOTA DX=1 DY=1;
RULEPOS StemStartMiddleRight STEMSTART RELNOTA DX=1 DY=0;

<condi tion>: =…
|H EAD <H eadType>

<H eadType>: = CLASSIC
|ALPH ANUM
|ALPH ANUM _SQ UARE
|ALPH ANUM _REVERSE
|CIRCLEX
|…
|SQ UARE
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Let’sf orm aliseouraddi tionst o M illagram m ar.

The addi tionst o the i nterpreterl anguage ofM i lla had asa r esul tt he revi si on oft he m odulest hatm anage i t
ast he rulem anagerand t he l exi calpar taswel last he cr eation oft he m ethod f oraski ng to M illa the rulest o
beappl ied.

Descr iption of t he user ’s i nterface

<Sym bol>:= …
|H EAD
|STEM START

<st af f>:=…
|<code>

<code>: = CO DE EQ UAL INTEG ER
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18.5.1 Insert ion off ret board i nsi de M oods
Thecom m and fort hei nser tion i si n them enu Symbolsundert heword Fret boards… .
After sel ect ing such wor d the appl icat ive asks f or t he choi ce of t he posi tion (note,r estor em pt y space)
wherewewould l iket o associ atethef retboar d.
Aftersel ect ing theposi tion appear sadi alog-box f ort hechoi ceoft hedesi red f retboar d.
18.5.2 Descri pt ion oft he di alog-box
Thedi alog-box cont rolsar e:3 com bo- box,onel ist -box,onepr evi ew-window,abut ton f ort heconf irm ation.

18.6 Com bo-box

The usercan scan t he l istoft he avai labl e chor dst hrough 3 cont rolsoft he com bo-box t ype t hatspeci fy the
fol lowing f eaturesoft hesoughtf retboar d.

1. Num berofst rings( # Strings) :i s the com bo-box t hathast he pr iority;i tpr ovi desupdat ing the next
onesaccor ding to theavai labi lity oft hel istofchor ds.

2. Toni c Note:sel ect sthe f undam entaloft he chor d (e.g..:Cm 7 hast oni c C);t hiscom bo-box aswel l
hasef fect son t hel istoft heavai labl enom encl atures.

3. Nom encl ature:vi sual isesal lt hepossi blenom encl atures.

18.7 Li st -box

Allt he var iants avai labl e in the l istt hatsat isf y the speci ficat ions oft he three com bo-box ar e l isted i n the
list -box wher ethey ar eaccom pani ed by t herelated com m ent.I ti spossi bleto choset hepr eferred one.

18.8 Previ ew

The previ ew window al lowsa previ ew oft he f retboar d sel ect ed i n the l ist -box and a vi sualconf irm ation of
thechosen chor d.

18.9 Button

TheOk button al lowsposi tioni ng thesel ect ed chor d in thescor e;i tcl osest hedi alog-box.
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18.9.1 Descri pt ion oft he edi toroft he ChordED f ret board

Theedi toral lowsvi sual isi ng,m odi fyi ng,creat ing new fretboar dsi n the l istf ileel enco t hatcan beused by
M oodsfort hei nser tionsi nsi dethescor es.
Thei nterfacepr esent s,f ort hescanni ng oft hef retboar dsi n thecur rentf ile,t hef ol lowing cont rols:t wo spi n-
edi t( edi t-box wi th arrowsfort he i ncr em ent)f ort he choi ce oft he num berofst ringsand oft he var iantand
two list -box cont aining thel istoft oni csand nom encl atures.
A big cent ralw i ndow al lowsvi sual isi ng the sel ect ed f retboar d and edi ting i t;i n addi tion i ti spr ovi ded ofa
edi t-box f ori tsown com m entt hati spl aced underi t.
Fourbut tons al low creating and i nser ting i n the l istnew chor ds,choosi ng the ar chi ve t o be scanned and
exi ting f rom thepr ogram .

18.10 Spin-edi t# St ri ngs

Thiscont roli sal waysbusy and al lowsset ting thenum berofst ringsi n thef retboar d.
Am ong thecont rolsf ort hescanni ng oft hel isti thast hepr iority becausei fm odi fied i taf fect sal lt heot hers.
Thenum berofst ringscan var y f rom 2 to 9.
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18.11 Li st -box Toni c Note

It l ists al l t he avai labl e toni cs wi th the cur rent num ber of st rings and al lows sel ect ing the desi red
fundam ental .Thef undam entalnot esar eal waysexpr essed i n f latf ort heuni form ity oft hear chi ve.

18.12 Li st -box Nom enclature

Itl istsal lt heavai labl enom encl atureswith thef undam entaland t henum berofsel ect ed st rings.

18.13 Spin-edi tVari ant

Each nom encl aturecan havem or evar iants(posi tionson t hef retboar d)and t hesear efound by i ncr easi ng the
cont entoft hiscont rol .

18.14 PanelPrevi ew -Edit

The window vi sual ises t he f retboar d chosen by t he ot her cont rols and consent s the edi ti n the f ol lowing
m odalities:

• Clicki ng on nam eofchord i ti spossi bleto m odify i t.
• Clicki ng on t he f retboar d the posi tions of t he f ingers on t he st rings and t he event ualbarré ar e

m odified;i fweuset hel ef tbut ton wecan i nser taf ingeron ast ring,m ovei ti fi ti sal ready avai labl e
ordel ete i tby cl icki ng on i t.The r ightbut ton on t he ot herhand i s used t o sett he st arting and t he
endi ng st ring oft he bar ré:t he f irstcl ick wi th the rightbut ton det erm inest he begi nni ng whereast he
second cl ick set stheend,t hebar récan bedel eted by cl icki ng on i t.

• The st ringst hatar e notpr essed can be pl ayed “a vuot o” orcan r em ain si lent.The r elated sym bol s
are“o”and “x”;cl icki ng on t hem they al ternate.

• The st ringst hatar e pressed ar e referred to the i nterest ed f inger s(1,2,3,4,T)shown down.Cl icki ng
on them they can bem odi fied thank t o theappr opriatel ist -box t hatappear s.

• The i ndi cat ors of t he st arting but ton ar e two: t he capot ast o (black bar -line on t he top of t he
fretboar d thatdel im its the end oft he handl e oft he i nst rum ent)and t he speci fic but ton on one si de
(“n°t ast o f r”) .The t wo indi cat orsexcl ude each ot her.Cl icki ng on t he cur renti ndi cat ort he ar rows
fort hei ncr em ent/decr em entoft hest arting but ton appear .

18.14.1.1 Edit-box Com m ent

Thecom m entr elated to apar ticul arf retboar d isvi sual ised on t hiscont rolt hatper m itsthem odificat ion.

18.14.1.2 Button New

Itpr epar esanew f retboar d with em pty st ringsand changest hecom m enti n InsertbyUSER.
Thebut ton i sact iveonl y af terl oadi ng af ile.

18.14.1.3 Button Inser t

Iti nser ts the vi sual ised f retboar d in the cur rentf ile.The but ton act ivat es af ter a m odi ficat ion of t he
fretboar d or af ter t he com m and New and deactivat es i n the consul ting phase. To be not iced: t he
com m and Insertcont rols i ft he nam e respect sthe speci ficat ionsr equi red f rom the ar chi ve and t hust he
m essagesNomenon val ido (no val id nam e)orI lnomeèst ato forzat o (thenam ehasbeen f orced)can be
vi sual ised;bot h m essagesdon’ tper form thei nser tion.

18.14.1.4 Button File

ItopensaOpen- dialog i n ordert o char gethel istt o beconsul ted and m odi fied.Thepr edef ined ext ensi on
oft hef ilesi s“. DAT”and t hest arting di rect ory i sthecur rentone.

18.14.1.5 Button Exi t

Itendst heappl icat ive.
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19 IND m odule

The IND m odule is com posed f rom a setofcl asses;each one i m plem ents a m usicalsym bolofi ndi cat ion.
TheIndi cat ionsconsi dered ar e:
• Finger ing;
• Expressi on i ndi cat ions;
• Indi cat ionsr elated to them ute;

The Expr essi on i ndi cat ionsconcer n in gener alal lt he i nst rum entsand t husar e typi cal ly al ready pr esenti n
the scor es i n ordert o suggestt o the m usici an a pr eci se i nterpretation oft he m usicalpi ece.Bel ong t o this
ki nd ofi ndi cat ions:
• Portato;
• Sforzat o;
• Accent o;
• Accent oForte;
• PostStacc;
• Staccat o;
• Punto Sopra.

The i ndi cat ionsr efert o not esand chor ds,t herefore,i n the cl assest hati m plem entsuch f igureswe willr efer
to them . Al l t he i ndi cat ions ar e chi ldren cl asses of a gener ic cl ass I ndi cazi one t hat descends f rom
DrawObject .I n factal lt he i ndi cat ionsar eobj ect sthatcan bedr awn and thust hey i nher itf rom DrawObject ,
through I ndi cazi one,al lt he necessar y m ethods,r edef ining each t im e the Draw m ethod.The cl asses t hat
bel ong t o thism oduleare:
• Indi cazi one;
• Diteggi ato;
• Espressi one;
• Portato;
• Sforzat o;
• Staccat o;
• Accent o;
• Accent oForte;
• PortStacc;
• PuntoSopra;
• Sordina;
• ConSord;
• V iaSord;

19.1 Class I ndi cazi one

19.1.1 Descri pt ion
Thisi san abst ractcl asst hathast he pur pose ofr epresent ing al lt he i ndi cat ionst hatcan appearon a
m usicalscor e.

19.1.2 Fat hercl ass
DrawObject

19.1.3 Children cl asses
Diteggi ato,Espr essi one,Sor dina

19.1.4 Prot ect ed at tri but es
aboveNot a

Boolean t hatdef inesi ft hei ndi cat ion willbedr awn aboveorbel ow thef igurethati tr efers
to.

19.1.5 Publ ic m ethods
Indi cazi one( )
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Construct oroft hecl ass.
BoolG et AboveNot a()

Itr eturnst heat tributethatshowsi ft hesym boli sto bedr awn aboveorbel ow the
figurei tr efersto.

voi d SetAboveNot a(Boolabove)
Itset s the Bool ean at tribute aboveNot a TRUE ift he i ndi cat ion goes above orFALSE i fi t
goesbel ow thef igurei tr efersto.

voi d Draw ()
Itdr awsthei ndi cat ion.

char*Descri be(Context )
Seesect ion????????????

19.2 Class Di teggi ato

19.2.1 Descri pt ion
Thiscl assal lowsdesi gni ng the Diteggi atura.Thi si sexpr essed t hrough num bersthatcor respond t o
thef inger saccor ding to thef ol lowing tabl e:
1. Thum b
2. For ef inger
3. M i ddl ef inger
4. Ri ng f inger
5. Li ttlef inger

Othersi gnsi ndi cat ing thef inger scan exi stbuthaven’ tbeen i m plem ented.

19.2.2 Fat hercl ass
Indi cat ion

19.2.3 Children cl asses
NONE.

19.2.4 Pri vat e at tri but es
di to

Charact ert hatr epresent sthef inger ing with which t hef igurei tr efersto hast o bepl ayed.

19.2.5 Publ ic m ethods
Diteggi ato()

Ini tial iser :i tset sthe def aul tf inger ing (1)above t he f igure which i tr efersto and def inest he
cl assi dent ifier.

voi d SetDito(chardi t)
Itset sthenum berr elated to thef ingerwi th which t hef igurei tr efersto hast o bepl ayed.

VUnitG et VU2Up()
Itr eturnst he di stance f rom the cent re oft he f inger ing sym bolt o the ext rem e superiorpoi nt
oft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturnst he di stance f rom the cent re oft he f inger ing sym bolt o the ext rem e inferiorpoi nt
oft hesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst he di stance f rom the cent re oft he f inger ing sym bolt o the ext rem e rightpoi ntof
thesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom thecent reoft hef inger ing sym bolt o theext rem elef tpoi ntoft he
sym boli tsel f.

voi d Draw ()
Itdr awsthef inger ing.

char*Descri be(Context )
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Seesect ion????????????

19.3 Class Espressi one

19.3.1 Descri pt ion
This i s an abst ract cl ass t hat has t he pur pose of dr awing the Espr essi one sym bol s.Not al l t he
expr essi on sym bol shave been i m plem ented,never thel esst he m ostused f oral lt he i nst rum entshave
been chosen.
Theexpr essi on sym bol sshow apar ticul arm et hod t o gi veoutasound oragr oup ofsounds.

19.3.2 Fat hercl ass
Indi cazi one

19.3.3 Children cl asses
Accent oForte,Por tato,Por tStacc,Sf orzat o,St accat o

19.3.4 Publ ic m ethods

voi d Draw ()
Itdr awstheEspr essi onesym bol .

char*Descri be(Context )

19.4 Class Accent oFort e

19.4.1 Descri pt ion
Thiscl assal lowsdrawing theaccent o fortesym bol .

19.4.2 Fat hercl ass
Espressi one

19.4.3 Children cl asses
NONE.

19.4.4 Publ ic M ethods
Accent oFort e()

Ini tial iser :i tset sthe Accent oforte sym bolabove orbel ow the f igure i tr efersto and def ines
thecl assi dent ifier.

VUnitG et VU2Up()
Itr eturns t he di stance f rom the cent re oft he Accent oforte sym bolt o the ext rem e superior
poi ntoft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom the cent re of t he Accent oforte sym bolt o the ext rem e inferior
poi ntoft hesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst he di stance f rom the cent re oft he Accent oforte sym bolt o the ext rem e rightpoi nt
oft hesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom thecent reoft heAccent ofortesym bolt o theext rem elef tpoi ntof
thesym boli tsel f.

voi d Draw ()
Itdr awstheAccent oforte.

char*Descri be(Context )
Seesect ion????????????

19.5 Class Port ato

19.5.1 Descri pt ion
This cl ass al lows desi gni ng the Portato sym bol t haton t he scor e appear s as an hor izont al l ine;
m usical ly i tm eanst hatt he f igure i tr efersto hast o be pl ayed wi th a par ticul arexpr essi ve i ntensi ty
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foral li tsdur ation,so t hatt he f ol lowing f igure issepar ated by an i m percept ible caesur a,asi fa sl ur
wasbetween thetwo figures.

Fathercl ass
Espressi one

19.5.2 Children cl asses
NONE.

19.5.3 Publ ic m ethods
Port ato()

Ini tial iser :i tset s the Portato above t he f igure i tr efers to and def ines t he i dent ifierof t he
cl ass.

VUnitG et VU2Up()
Itr eturnst hedi stancef rom thecent reoft hePortato sym bolt o the ext rem e superiorpoi ntof
thesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturnst he di stance f rom the cent re oft he Portato sym bolt o the ext rem e inferiorpoi ntof
thesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst hedi stancef rom thecent reoft hePortato sym bolt o theext rem erightpoi ntoft he
sym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom the cent re oft he Portato sym bolt o the ext rem e lef tpoi ntoft he
sym boli tsel f.

voi d Draw ()
Itdr awsthePortato.

char*Descri be(Context )
DESCRIBE_TX T

19.6 Class Port Stacc

19.6.1 Descri pt ion
Thiscl assi sused t o representt he por tstaccat o si gn,t hatf oreseest wo graphi c obj ect sobt ained with
bi tm ap.Such cl assal lowstheposi tioni ng oft heabovem ent ioned obj ect saboveorbel ow thenot e.

Fathercl ass
Espressi one

19.6.2 Children cl asses
NONE.

19.6.3 Publ ic m ethods
Port Stacc( )

Ini tial iser :i tset sthe sym bolabove orbel ow the f igure i tr efersto and def inest he i dent ifier
oft hecl ass.

VUnitG et VU2Up()
Itr eturnst he di stance f rom the cent re oft he PortStacc sym bolt o the ext rem e superiorpoi nt
oft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturnst he di stance f rom the cent re oft he PortStacc sym bolt o the ext rem e inferiorpoi nt
oft hesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst he di stance f rom the cent re oft he PortStacc sym bolt o the ext rem e rightpoi ntof
thesym boli tsel f.

VUnitG et VU2Lft()
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Itr eturns t he di stance f rom the cent re oft he PortStacc sym bolt o the ext rem e lef tpoi ntof
thesym boli tsel f.

voi d Draw ()
Itdr awsthePortStacc.

char*Descri be(Context )

19.7 Class Sf orzat o

19.7.1 Descri pt ion
Thiscl assal lowsdesi gni ng theSforzat o sym bolt haton t hescor eappear sasa>;m usi cal ly i tm eans
thatt hesound m ustbepoi nted outby st ressi ng i tsem issi on.

Fathercl ass
Espressi one

19.7.2 Children cl asses
NONE.

19.7.3 Publ ic m ethods
Sforzat o()

Ini tial iser : i tset s the Sforzat o sym bolabove t he f igure i t r efers to and def ines t he cl ass
ident ifier.

VUnitG et VU2Up()
Itr eturnst he di stance f rom the cent re oft he Sforzat o sym bolt o the ext rem e superiorpoi nt
oft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom thecent reoft heSforzat o sym bolt o theext rem einferiorpoi ntof
thesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturns t he di stance f rom the cent re oft he Sforzat o sym bolt o the ext rem e rightpoi ntof
thesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom thecent reoft heSforzat o sym bolt o theext rem elef tpoi ntoft he
sym boli tsel f.

voi d Draw ()
Itdr awstheSforzat o sym bol .

char*Descri be(Context )

19.8 Class St accat o

19.8.1 Descri pt ion
Thisi san abst ractcl asst hathast he pur pose ofdesi gni ng the Staccat o sym bol s:Accent o and Punt o
Sopra.TheSt accat o sym bol sm ean thatt hedur ation oft hef igurest hey r efert o m ustbedecr eased of
an hal form or eso t hatt hesuccessi vesoundsappearsepar ated by caesur asm oreorl essevi dent .

Fathercl ass
Espressi one

19.8.2 Children cl asses
Accent o,Punt oSopra

19.8.3 Publ ic m ethods

voi d Draw ()
Itdr awstheStaccat o.
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19.9 Class Accent o

19.9.1 Descri pt ion
This cl ass al lows desi gni ng the Accent o sym bolt haton t he scor e appear s as a sm al lf ul lt riangl e
upsi dedown;m usi cal ly i tm eanst hatt heval ueofdur ation oft hef igure isdecr eased ofm or ethan an
hal f.

Fathercl ass
Staccat o

19.9.2 Children cl asses
NONE.

19.9.3 Publ ic m ethods
Accent o()

Ini tial iser : i tset s the Accent o sym bolabove t he f igure i t r efers to and def ines t he cl ass
ident ifier.

VUnitG et VU2Up()
Itr eturnst he di stance f rom the cent re oft he Accent o sym bolt o the ext rem e superiorpoi nt
oft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturnst hedi stancef rom thecent reoft heAccent o sym bolt o theext rem einferiorpoi ntof
thesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturns t he di stance f rom the cent re oft he Accent o sym bolt o the ext rem e rightpoi ntof
thesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom thecent reoft heAccent o sym bolt o the ext rem e lef tpoi ntoft he
sym boli tsel f.

voi d Draw ()
Itdr awstheAccent o sym bol .

char*Descri be(Context )

19.10 Class Punt oSopra

19.10.1 Descri pt ion
Thiscl assal lowsdesi gni ng the PuntoSopra sym bolt haton t he scor e appear sasa dot ;m usi cal ly i t
m eansthatt heval ueofdur ation oft hef igureisdecr eased ofan hal f.

Fathercl ass
Staccat o

19.10.2 Children cl asses
NONE.

19.10.3 Publ ic m ethods
Accent o()

Ini tial iser :i tset sthe Punto Sopra sym bolabove t he f igure i tr efersto and def inest he cl ass
ident ifier.

VUnitG et VU2Up()
Itr eturns t he di stance f rom the cent re of t he Punto Sopra sym bolt o the ext rem e superior
poi ntoft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom the cent re of t he Punto Sopra sym bolt o the ext rem e inferior
poi ntoft hesym boli tsel f.
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VUnitG et VU2Rgt()
Itr eturnst he di stance f rom the cent re oft he Punto Sopra sym bolt o the ext rem e rightpoi nt
oft hesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst hedi stancef rom thecent reoft hePunto Soprasym bolt o theext rem elef tpoi ntof
thesym boli tsel f.

voi d Draw ()
Itdr awsthePunto Soprasym bol .

char*Descri be(Context )

19.11 Class Sordi na

19.11.1 Descri pt ion
Thiscl assm anagest hegr aphi crepresent ation oft hetwo sym bolsrelated to them ute.

Fathercl ass
Indi cazi one

19.11.2 Children cl asses
ConSord,V i aSord

19.11.3 Publ ic m ethods

voi d Draw ()
Itdr awsthetwo sym bols.

19.12 Class ConSord

19.12.1 Descri pt ion
Thiscl assi sused t o draw the‘ w ith m ute’si gn,t hatf oreseesagr aphi cobj ectobt ained with bi tm ap.

Fathercl ass
Sordina

19.12.2 Children cl asses
NONE.

19.12.3 Publ ic m ethods
ConSord( )

Ini tial iser : i t set s the sym bol above or bel ow the f igure, dependent ly on t he at tribute
AboveNotaoft hesym bol .I tdef inest hecl assi dent ifier.

VUnitG et VU2Up()
Itr eturnst hedi stancef rom thecent reoft hewith m utesym bolt o the ext rem e superiorpoi nt
oft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturnst he di stance f rom the cent re oft he with m ute sym bolt o the ext rem e inferiorpoi nt
oft hesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst he di stance f rom the cent re oft he with m ute sym bolt o the ext rem e rightpoi ntof
thesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom the cent re oft he with m ute sym bolt o the ext rem e lef tpoi ntof
thesym boli tsel f.

voi d Draw ()
Itdr awsthewith m utesym bol .
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char*Descri be(Context )

19.13 Class Vi aSord

19.13.1 Descri pt ion
Thiscl assal lowsdesi gni ng thewithoutm ut esym bol .

Fathercl ass
Sordina

19.13.2 Children cl asses
NONE.

19.13.3 Publ ic m ethods
ViaSord( )

Ini tial iser :i tset s the withoutm ut e sym bolabove orbel ow the f igure and def ines t he cl ass
ident ifier.

VUnitG et VU2Up()
Itr eturns t he di stance f rom the cent re oft he withoutm ut e sym bolt o the ext rem e superior
poi ntoft hesym boli tsel f.

VUnitG et VU2Dw n()
Itr eturns t he di stance f rom the cent re oft he withoutm ut e sym bolt o the ext rem e inferior
poi ntoft hesym boli tsel f.

VUnitG et VU2Rgt()
Itr eturnst he di stance f rom the cent re oft he withoutm ut e sym bolt o the ext rem e rightpoi nt
oft hesym boli tsel f.

VUnitG et VU2Lft()
Itr eturnst he di stance f rom the cent re oft he withoutm ut e sym bolt o the ext rem e lef tpoi nt
oft hesym boli tsel f.

voi d Draw ()
Itdr awsthewithoutm ut esym bol .

char*Descri be(Context )
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20 INT m odule

The cl asses bel ongi ng to the I NT m odule m odelt he m usicalsym bol s thatar e ext ended on sequences of
notes. These sym bol s, cal led by m eans of t he neol ogi sm interval symbol s, cor respond t o execut ive
prescr iptionsofdi fferentki nds( e.g.t hecr escendo and di m inuendo sym bol sar edynam icssi gnswher east he
phrase m ark i s an i ndi cat ion of expr essi on);never thel ess al lt he cor respondi ng cl asses descend f rom the
uni que cl assI ntEsteso ( abbr evi ation of“i nterval lo est eso”,ext ended i nterval ).The set ting oft hishi erarchy
hast aken i nto accountm uch m or ethegr aphi cbehavi ouroft hesym bol sthan t hei rm eani ng.
Thecl assest hatbel ong t o thism oduleare:

• Int erval lo Est eso t hatspeci al isesi n:
1. Forcel la to which t wo sym bolscor respond:Crescendo and Di minuendo,
2. Frecci a,
3. Cam bi o Ritornel lo,
4. O nda,
5. Legat ura Q uadra.

• Int erval lo thatspeci al isesi n:
1. Legat ura,
2. Legat ura diVal ore,
3. M odi fica O ttava.

20.1 Class I ntEsteso

20.1.1 Descri pt ion
Them ain featureofan i ntervalsym boli sthati tst artson af igureand i tendson anot herone.Ther efore
theIntEsteso cl asshasasf undam entalat tributest wo pointersto gener icf igures.Thenam e“ext ended
interval ”hasbeen i ntroduced t o di fferentiatethesym bol sthatbegi nsand endson gener icf iguresf rom
thoset hatadm i tasext rem esonly not esorchor ds,t hathavebeen nam ed “i ntervalsym bol s”.I n sel ect ion
phaseweper m itasext rem ethef igureofabeam butnotanot eofachor d.Thesel ect ion ofnot esi s
typi cal ly per form ed by sel ect ing two object s:t heexcept ion i stheLegat uradiV al oreforwhi ch t he
sel ect ion ofasi ngl ef igureisenough.Thecl assm anagesal istof“Segm ent idiI nterval li” ( interval s’
segm ents) ,each onewi th i tsown graphi cat tributesf ort heposi tioni ng on t hescr een,hei ghtand wi dth,
thatal lowsbreaki ng an i nterval ,when i ti stoo l ong t o beext ended on auni quest af f,and desi gni ng i ti n
di fferentsegm ent s( iti sapr obl em thatconcer nsDLIOO).

20.1.2 Fat hercl ass
DrawObject

20.1.3 Children cl asses
Interval lo,For cel la,Onda,Fr ecci a,Cam bi oRit,Legat Quadra

20.1.4 Connect ed Types
typedefst ructSegm ent{

PointAbsP;
V UnitW dt,Hgt ;
Segm ent*pNext ;
intnGam boUp;
intnGam boDwn;
intnFi gure;

} I ntEstSegm ent;
Int EstSegm ent:

Iti m plem entsal istofsegm ent sofI nterval lo Esteso.I ti scom posed by t hef ol lowing at tributes:
PointAbsP Posi tion oft hei ntervalsegm ent .
VUnitW dtW idth oft hei ntervalsegm ent .
VUnitH gtHei ghtoft hei ntervalsegm ent .
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Segm ent*pNextPoi ntert o thesuccessi vei ntervalsegm ent .
intnG am boUp;
intnG am boDw n;
intnFi gure;

20.1.5 Prot ect ed at tri but es

Figura *PFi gStart ,*PFi gEnd
Pointersto thef igureon which t hesym bolst artsand t o thef igureon which i tends.

BoolSopra
Iti sTRUE ift hesym bolm ustbepl aced overt hest af f.

BoolRem ove
Iti sused t o m anagetheStarted l istsofLi staIntEstesiw i th priority det erm ined by t heor der.

Int EstSegm entFi rst Segm
Iti dent ifiest hetop oft hel istofsegm ent soft heext ended i nterval .

Int EstSegm ent* PFi rst Segm
Iti si ni tial ised atNULL ( iti ndi cat esnon- posi tioni ng),successi vel y i ti ndi cat est hetop oft hel ist .

Int EstSegm ent* PAct Segm
Itshowst hesegm entt hatwear ecur rently posi tioni ng.

Num CodeNum ericCode
Num ericCodeoft hei nterval .

Battuta *pbat 1,*pbat 2
Pointersto m easures.

BoolIni zi o
Tel lsi ft hei ntervalst artsi n thecur rentpage.

BoolFi ne
Tel lsi ft hei ntervalendsi n thecur rentpage.

intvoi ce
Layerwher ethei ntervali s.

BoolM ul tiv
Tel lsi ft hem easureispol yphoni c.

BoolSt em Int
BoolAut o

Tel lsi ft hem easureispol yphoni c.
intSt em First

1 = up,0 = down f ort hef irstnot eofi nterval .
intSt em Last

1 = up,0 = down f ort hel astnot eofi nterval .
BoolInt erm
20.1.6 Publ ic m ethods

Int Esteso( )
Classconst ruct or.

~ Int Esteso( )
Classdest royer .

voi d SetSopra( Boolb)
Itset sSopra = b.

voi d G etSopra( )
Itr eturnsSopra.

voi d SetRem ove(Boolb)
Itset sRemove=b.

voi d G etRem ove()
Itr eturnsRemove.

voi d SetNum ericCode(Num Codenc)
Itset sNumeri cCode= nc.

Num CodeG etNum ericCode()
Itr eturnsNumeri cCode.

voi d SetPFigStart (Figura *pF)
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Itset sthest arting f igureoft hesym bol .
voi d SetPFigEnd(Figura *pF)

Itset stheendi ng f igureoft hesym bol .
Figura *G et PFigStart ()

Itr eturnsPFi gStart .
Figura *G et PfigEnd()

Itr eturnsPFi gEnd.
voi d AddSegm ()

Itaddsasegm entatt heend oft hel istoft hei ntervalsegm ent s.
voi d DeallocaSegm ()

Itdeal locat est hewholel istofsegm ent s.
Int EstSegm * G etPFirst Segm ()

Itr eturnsPFi rst Segm.
voi d Reset PosSegm ()

Itpl acesPAct Segm att hetop oft hel ist .
voi d G oNextActiveSegm ()

Itm ovesf orward ofaposi tion PActSegm .
vi rtualBoolTest AndSet(Figura*pFSt art,Fi gura*pFEnd,Boolsopr a)

Itcont rols i ft he ki nd off igure cor respondi ng to the poi nters i s cor rectw i th respectt o the ki nd of
intervalsym bol :i ft he two pointerscoi nci de orone oft he two pointsto a beam ,t he m ethod r eturns
FALSE;i n theopposi tecaset hem ethod set sthepoi nterat tributesatSopra and r eturnsTRUE.

PointG et AbsPos( )
Itr eturnst heabsol uteposi tion oft hei ntervalsegm entcur rently act ive.

voi d SetAbsPosX(VUnitx)
Itset sthecom ponentx oft heabsol uteposi tion oft hei ntervalsegm entcur rently act ive.

voi d SetAbsPosY (VUnity)
Itset sthecom ponenty oft heabsol uteposi tion oft hei ntervalsegm entcur rently act ive.

voi d SetW idth (VUnitw )
Itset sthewidth oft hei ntervalsegm entcur rently act ive.

voi d SetH eight (VUnith)
Itset sthehei ghtoft hei ntervalsegm entcur rently act ive.

vi rt ualvoi d SetDim (VUnitw )
Itset sthedi m ensions( hei ghtand wi dth)oft hei ntervalsegm entcur rently act ive.

VUnitG et VU2Up()
Itr eturnst hehei ghtoft hei ntervalsegm entcur rently act ive.

VUnitG et VU2Dw n()
Itr eturnsal ways0.

VUnitG et VU2Lft()
Itr eturnsal ways0.

VUnitG et VU2Rgt()
Itr eturnst hewidth oft hei ntervalsegm entcur rently act ive.

voi d Draw ()
Itr ecal lstheDrawSegm foreach segm entt hatcom poset hei nterval .

vi rt ualvoi d Draw Segm (Int est Segm ent*)
Itdr awsthesegm entpassed aspar am eter.

BoolH i t(constPoi nt& ,Sel O bj,Draw O bj ect *& ,Sym Pat h& )
Seethegener aldocum ent ation oft hem ethod i n sect ion 1.18.2.

BoolSym bol icH it(Sym Path& ,Sel O bj,Draw O bj ect *& )
Itdecodest hepat h sym Path (seepar agraph 1. 18.2)

voi d SetNum Bat(short ,Num Code)
Deprecat ed.

Num CodeG etNum Bat(short )
Deprecat ed.

voi d SetBattuta (shortn,Bat tuta *pb)
Sett o par am eterpbat 1 orpbat 2 dependi ng on par am etern.

Battuta *G et Battuta (shortn)
Returnspbat 1 orpbat 2 dependi ng on par am etern.
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BoolG et Ini zi o ()
Returnspar am eterI nizi o.

voi d SetIni zi o (Bool)
Setpar am eterI nizi o.

BoolG et Fine()
Returnspar am eterFi ne.

voi d SetFine(Bool)
Setpar am eterFi ne.

voi d SetVoice( inta)
Setpar am etervoi ce.

intG et Voice( )
Returnspar am etervoi ce.

voi d SetM ultiVoice( Boola)
Setpar am eterM ul tiv.

BoolG et M ultiVoice( )
Returnspar am eterM ul tiv.

voi d SetStem Int( inta)
Setpar am eterSt em Int.

BoolG et Stem Int( )
Returnspar am eterSt em Int.

voi d SetAuto (inta)
Setpar am eterAut o.

BoolG et Auto
Returnspar am eterAut o.

voi d SetStem First( inta)
Setpar am eterSt em First .

intG et Stem First( )
Returnspar am eterSt em First .

voi d SetStem Last( inta)
Setpar am eterSt em Last.

intG et Stem Last( )
ReturnsStem Last.

voi d SetInt erm ed ( inta)
Setpar am eterI nterm .

BoolG et Int erm ed ( )
Returnspar am eterI nterm .

voi d pri nt( )
Printing m ethod

vi rt ualvoi d Adj ust VUFig ()
Adjustt hesym bol .

vi rt ualchar*Descri be(Context )
Returnsdescr iption ofsym boli n M DS.

vi rt ualchar*Descri beNet( Context ,Num Code)
Returnsdescr iption oft hesym bol .

vi rt ualvoi d ValutaLegat ure( )
Im plem ented i n cl assLegat ura,eval uatesl urs.

voi d UpdateG am biInt erni( Figura *pF)
Updatest em up ordown f ort hef igureinsi dethesl urs.

voi d voi d pri ntSegm (Int EstSegm ent*)
Printt hesegm entpassed aspar am eter.

20.2 Class Forcel la

20.2.1 Descri pt ion
Thiscl assper m itstherepresent ation oft hef orcel lasym boli n i tstwo possi bleform s:
< showscrescendo
> showsdi minuendo
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20.2.2 Fat herCl ass
IntEsteso

20.2.3 Prot ect ed Attri but es
BoolCrescendo

Ifi ti sTRUE,f orcel laindi cat escrescendo;i fFALSE,di minuendo.
20.2.4 Publ ic m ethods

Forcel la()
Construct oroft hecl ass.

voi d SetCrescendo( Boolcr)
Itput sCrescendo = cr.

BoolG et Crescendo( )
Itr eturnsCrescendo.

voi d SetDim (VUnitw )
Itset sthewidth and t hehei ghtoft hesym bol .

voi d Draw Segm (Int EstSegm ent*)
Itdr awsthesym bolsegm entpassed aspar am eter.

char*Descri be(Context )
Returnsdescr iption ofsym boli n M DS.

char*Descri be(Context ,Num Code)
Returnsdescr iption ofsym boli n M DS.

20.3 Class Cam bioRit

20.3.1 Descri pt ion
Thiscl assi sused t o desi gn the sym bolt hatchangest he refrain,const ituted by a num ber ,a dotand
an hor izont all ine.

20.3.2 Fat herCl ass
IntEsteso

20.3.3 Pri vat e Attri but es
TextTest o

Attributeoft heTextki nd.
20.3.4 Publ ic m ethods

Cam bioRit()
Construct oroft hecl ass.

voi d SetText (unsi gned charch)
Itset stheTextat tributeatt hech val ue.

unsi gned charG et Text ()
Itr eturnst heval uecont ained i n Test o (1 char act er).

voi d SetDim (VUnitw )
Itset sthewidth and t hehei ghtoft hesym bol .

voi d Draw Segm (Int EstSegm ent*)
Itdr awsthesym bolsegm entpassed aspar am eter.

voi d pri ntSegm (Int EstSegm ent*)
Itpr intsthesym bolsegm entpassed aspar am eter.

vi rt ualvoi d SetColor( intcol )
Setsthecol orpassed aspar am eter.

char*Descri be(Context )
Returnsdescr iption ofsym boli n M DS.

char*Descri be(Context ,Num Code)
Returnsdescr iption ofsym boli n M DS.

20.4 Class Frecci a

20.4.1 Descri pt ion
Thiscl assi sused t o representt hear row graphi cobj ect .Such sym bolhasdi fferentdi m ensions
accor ding to thenum berofnot ewhich i tr efersto.
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20.4.2 Fat herCl ass
IntEsteso

20.4.3 Publ ic m ethods

Frecci a()
Construct oroft hecl ass.

voi d SetDim (VUnitw )
Itset sthewidth and t hehei ghtoft hesym bol .

voi d Draw Segm (Int EstSegm ent*)
Itdr awsthesym bolsegm entpassed aspar am eter.

voi d pri ntSegm (Int EstSegm ent*)
Itpr intsthesym bolsegm entpassed aspar am eter.

char*Descri be(Context )
Returnsdescr iption ofsym boli n M DS.

char*Descri be(Context ,Num Code)

Returnsdescr iption ofsym boli n M DS.

20.5 Class Legat Q uadra

20.5.1 Descri pt ion
Thiscl assi sused t o representt hesquar ed sl urt hati ncl udesal so anum ber .

20.5.2 Fat herCl ass
IntEsteso

20.5.3 Pri vat e Attri but es
TNum erico TNum

AttributeofaTNum er ico t ypeduet o therelation I S_PART_OF with theTNum rico cl ass.
BoolSenzaLi nea

Attributeto speci fy i fl inedoesnothavet o bedr awn.
20.5.4 Publ ic m ethods

Legat Q uadra( )
Construct oroft hecl ass.

~Legat Q uadra( )
Destroyeroft hecl ass.

BoolSet Num ero(intn)
Itset sthenum beroft heat tributeTNum atn.

intG et Num ero()
Itr eturnst henum berseti n theTNum attribute.

voi d SetDim (VUnitw )
Itset sthewidth and t hehei ghtoft hesym bol .

voi d Draw Segm (Int EstSegm ent*)
Itdr awsthesegm entofsym bolpassed aspar am eter.

BoolG et SenzaLi nea ( )
Returnspar am eterSenzaLi nea.

voi d SetSenzaLi nea ( Bool)
Setpar am eterSenzaLi nea.

voi d pri ntSegm (Int EstSegm ent*)
Itpr intsthesegm entofsym bolpassed aspar am eter.

vi rt ualvoi d SetColor( intcol )
Setsthecol orpassed aspar am eter.

char*Descri be(Context )
Returnsdescr iption ofsym boli n M DS.

char*Descri be(Context ,Num Code)
Returnsdescr iption ofsym boli n M DS.

voi d ValutaLegat ure( )
Eval uatesl urs.
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floatG et Durat aTerzi na (floatt erz,f loatden)
Returnsdur ation ofi rregul argr oup.

20.6 Class O nda

20.6.1 Descri pt ion
This cl ass i s used t o representt he wave sym bolt hatcan be pl aced above orbel ow a sequence of
notes.Accor ding to thenum berofnot esi tw i llbel ongerorshor ter.

20.6.2 Fat herCl ass
IntEsteso

20.6.3 Publ ic m ethods

O nda()
Construct oroft hecl ass.

voi d SetDim (VUnitw )
Itset sthewidth and t hehei ghtoft hesym bol .

voi d Draw Segm (Int EstSegm ent*)
Itdr awsthesegm entofsym bolpassed aspar am eter.

voi d pri ntSegm (Int EstSegm ent*)
Itpr intsthesegm entofsym bolpassed aspar am eter.

char*Descri be(Context )
Returnsdescr iption ofsym boli n M DS.

char*Descri be(Context ,Num Code)
Returnsdescr iption ofsym boli n M DS.

20.7 lass I nterval lo

20.7.1 Descri pt ion
This cl ass r epresent s an i m m ediate speci al isat ion ofI ntEsteso.The onl y di fference consi sts i n the
factt hatt he obj ectI nterval lo adm its as ext rem es only not es and chor ds ( and notnot es i nsi de the
chor d):t he onl y except ion i sLegat ura diV al ore thatadm i tsasext rem esnotchor dsbutnot esi nsi de
achor d.

20.7.2 Fat herCl ass
IntEsteso

20.7.3 Children cl asses
Legat ura,M odi fOttava

20.7.4 Publ ic m ethods
BoolTest AndSet(Figura *pFSt art ,Fi gura *pFEnd,Boolsopra)

Itcont rols i f t he pr oposed poi nters cor respond t o not es orchor ds.I n the asser tive case,i t
set s the poi nters and Sopra att he i ndi cat ed val ues and r eturns TRUE.Otherwise,ori ft he
poi nterscoi nci de,doesnotactand r eturnsFALSE.

20.8 Class Legat ura

20.8.1 Descri pt ion
Thiscl assper m its the represent ation oft he sl urt hatconsi sts i n a m id-el lipsi s,or iented upwardsor
downwards.W e deci ded t o l ink t he or ientation of t he sl ur t o the Sopra at tribute that t he cl ass
inher its f rom IntEsteso: i f t he sl ur i s dr awn above t he m usical l ine i s al ways r epresent ed as a
super iorm i d-el lipsi s;i fi ti sundert hel ine,i sal waysr epresent ed asan i nferiorm i d-el lipsi s.

20.8.2 Fat herCl ass
Interval lo

20.8.3 Children cl asses
legat V alore

20.8.4 Pri vat e Attri but es
BoolI ni tSlur( Slur& slur,I ntEstSegm ent*p1)

Ini tial isest hesl urf ort hei ntervalsegm entpassed aspar am eter.
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20.8.5 Publ ic M ethods
Legat ura()

Construct oroft hecl ass.
voi d SetDim (VUnitw )

Itset sthewidth and t hehei ghtoft hesym bol .
voi d Draw Segm (Int EstSegm ent*)

Itdr awsthesegm entofsym bolpassed aspar am eter.
voi d pri ntSegm (Int EstSegm ent*)

Itpr intsthesegm entofsym bolpassed aspar am eter.
char*Descri be(Context )

Returnsdescr iption ofsym boli n M DS.
char*Descri be(Context ,Num Code)

Returnsdescr iption ofsym boli n M DS.
voi d Adj ust VUFig ()

Prepar essym bol sto bedr awn.
voi d ValutaLegat ure( )

Eval uatesl urs.
BoolH i t( constPoi nt& p,Sel O bjsel O bject ,Draw O bj ect *& drw O bj ,Sym Pat h& sym Path)

Handlehi tw i th them ouseon scr een,r eturnsTRUE ifsuccess.

20.9 Class M odi fO ttava

20.9.1 Descri pt ion
Thiscl assi sused t o representt hem usicalsym boloft heoct aveup.

20.9.2 Fat herCl ass
Interval lo

20.9.3 Publ ic m ethods

M odifO ttava( )
Construct oroft hecl ass.

voi d SetDim (VUnitw )
Itset sthewidth and t hehei ghtoft hesym bol .

voi d Draw Segm (Int EstSegm ent*)
Itdr awsthesegm entofsym bolpassed aspar am eter.

BoolTest AndSet(Figura *pFSt art ,Fi gura *pFEnd,Boolsopra)
Itcont rolsi ft hepr oposed poi nterscor respond t o not esorchor ds.I n theasser tivecase,i t
set sthepoi ntersand Sopra att hei ndi cat ed val uesand r eturnsTRUE.Otherwise,ori ft he
poi nterscoi nci de,doesnotactand r eturnsFALSE.

voi d pri ntSegm (Int EstSegm ent*)
Itpr intsthesegm entofsym bolpassed aspar am eter.

char*Descri be(Context )
Returnsdescr iption ofsym boli n M DS.

char*Descri be(Context ,Num Code)
Returnsdescr iption ofsym boli n M DS.

20.10 Class Legat uraVal ore

20.10.1 Descri pt ion
Thiscl assi sused t o representt hem usicalsym boloft ie.

20.10.2 Fat herCl ass
Legat ura

20.10.3 Publ ic m ethods

Legat uraVal ore( )
Construct oroft hecl ass.

~Legat uraVal ore( )
Destroyeroft hecl ass.

char*Descri be(Context )
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Returnsdescr iption ofsym boli n M DS.
BoolTest AndSet(Figura *pFSt art ,Fi gura *pFEnd,Boolsopra)

Itcont rolsi ft hepr oposed poi nterscor respond t o not esorchor ds.I n theasser tivecase,i t
set sthepoi ntersand Sopra att hei ndi cat ed val uesand r eturnsTRUE.Otherwise,ori ft he
poi nterscoi nci de,doesnotactand r eturnsFALSE.
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21 INTREF M odule

21.1 The Probl em

Up to now was qui te a com plex t ask t o know the hor izont alsym bol s thatar e st arting,endi ng or over a
figure.
Fort hisreason i n the Fi gura obj ecthasbeen i ntroduced an ar ray ofpoi ntersto the hor izant alsym bol s(sons
ofI ntEsteso)st arting,endi ng orovert hef igure.

21.2 Changes

Thef ol lowing ar ethecl assesm odi fed oradded t o accom pl ish t histask.

StructInt Ref
IntRefTypet ype

thetypeofr eference,i fcan be:
INT_START thehor iz.sym boli sst arting f rom thef igure
INT_OV ER thehor iz.sym boli s"over "t hef igure
INT_END thehor iz.sym boli sendi ng to thef igure

IntEsteso *i ntRef
thepoi ntert o thehor iz.sym bol

C lassFi gura

voi d AddIntRef(IntRefType, IntEsteso*)
Addsar eferenceofahor iz.sym bolt o thef igure.

voi d DelIntRefs()
Rem ovesallt hereferencest o theHorizont alsym bol spr esenti n thef igure

intGet NIntRefs()
Itr eturnst henum berofr eferencespr esent .

IntRef* GetIntRef(intn)
Itr eturnst hepoi ntert o then- th IntRefel em entoft hef igure.

C lassBat tuta
voi d Reset IntRefs()

Itdel etesal lt hei ntervalr eferencesf oral lt hef iguresi n them easure.

C lassLi st aInt erval li
voi d SetupI ntRefs(Battuta*, Lista[2])

Internalm et hod i tshoul d notbecal led.

C lass Spari to
voi d SetupI ntRefs();

Itset s i n the f igures oft he scor e the references t o the hor iz.sym bol s st arting/endi ng/overeach
figure.

C lassLi st aSpart iti
voi d SetupI ntRefs();

Itset sf oral lt hef iguresofal lt hescor est hereferencest o thehor iz.sym bol sst arting/endi ng/over
thef igure.

C lassPart itura
voi d SetupI ntRefs();

seeLi staSpartiti::SetIntRefs
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21.3 How to use

To uset hereferencespr ovi ded i n thef igures,you havet o:
1. besur ethatal lt hehor iz.sym bol sreferenced ar est ill"al ive",t hiscan bedonecal ling

Partitura::SetupI ntRefs()t hatexpl oreal lt hescor esbui lding thereferencesar ray oft hef iguresoft he
scor es.W hen t hescor eisl oaded t hism ethod i scal led,butno consi stency i sm anteined i fhor iz.sym bol s
areadded ordel eted.So cal lSet upI ntRefsto rebui ld thereferences,t o opt im izei n futurewillbeadded a
flag m eaning thatahor iz.sym bolhasbeen added orr em oved and t hereferenceswi llber ebui ltonl y i n
thiscase.

2. cal lt heFi gura::GetNIntRefs()and Fi gura::GetIntRef(intn)t o scan al lt hehor izont alsym bol s
"connect ed"wi th thef igure.Forexam pl e:
Figure *pFig;
…
for(i=0; i<pFig->GetNIntRefs();i++)
{

IntRef *ref=pFig->GetIntRef(i);
switch(ref->intRef->GetID())
{

case CL_LEGATURA: // a slur
case CL_LEGQUADRA: // a tuple

switch(ref->type)
{

case INT_START:
// a slur or a tuple is starting from pFig
…
break;

case INT_OVER:
// a slur or a tuple is "over" pFig
…
break;

case INT_END:
// a slur or a tuple is ending from pFig
…
break;

}
break;

}
}

3. To debug,by now,t heedi tbut ton oft hetool bari n theM usicEdi tor,i sused t o repor tt hehor iz.sym bol
referencespr esenti n acer tain f igure.Cl ick on af igureand al istoft hehor iz.sym bol sconnect ed to the
figureisrepor ted,t henum beri stheID oft heobj ect .

21.4 Notes

1. I n the referencesofa f igure are repor ted onl y the hor iz.sym bol s thatar e st arting/endi ng on f igures of
thesam elayer .

2. Thet erm "over "doesnotm ean t hatt hehor iz.sym boli sgr aphi cal ly dr awn overt hef igure,i tm eanst hat
a preceedi ng f igure in the sam e layerhasst arted a hor iz.sym bolt hati sended on a f ol lowing f igure in
thesam elayer .

3. Theor deroft hereferencesoft hesam etypei n thef igure,i stheor deri n which hor iz.sym bol shavebeen
added.
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22 PAR m odule
ThePAR m odulecont ainst hecl assesr elated to them anagem entofacom pl etem ain scor e.

22.1 Class Li st aSpart iti

22.1.1 Descri pt ion
Thiscl asshast he task oft he m anagem entoft he scor esi nsi de a m ain scor e.I tsm ain funct ional ities

are:
• Alignm entoft hem easuresand set ting oft hebarl inest hatconst itutethem ain scor e.
• M anagem entoft hebr acebr acket s.

Each scor e inser ted i n the l isti sendowed wi th a unequi vocalnum er ic code ( the type Num Code is
def ined asshor t).

22.1.2 Fat herCl ass
Lista

22.1.3 Prot ect ed Attri but es
Num CodeCodeCounter

Counterf orassi gni ng num ericcodest o theel em entsoft hel ist .
Rectangl eM usicRect

Therect angl ethati dent ifiest hespaceon t hescr een r eser ved t o them ain scor e.

22.1.4 Publ ic M ethods
List aSpart iti()

Itper form sIni t.
~List aSpart iti()

Itper form sFree.
voi d Ini t()

Iti ni tial isest hel ist( and CodeCount er)w i th onescor e.
voi d Free( )

Itdeal locat est hel ist .
voi d SetM usicRect (constRect angl e& r)

Itset stherect angl eM usicRectequalt o r.
Rectangl eG etM usicRect ()

Itr eturnsM usicRect .
Spart ito *G et Spart (Num Codenc)

Itr eturnst hepoi ntert o thescor ein posi tion nc.
voi d PlaceSpart iti(intLef tM argi n,i ntTopM argi n,Vuni t& w idth)

Itpl aces t he scor es of t he m ain scor e,i ncl uded st af fs and br ace br acket s.I tdoes notper form s the
al ignm entofm easur es.Thescor esar eposi tioned f rom thetop to thebot tom in theor deroft hel ist .

voi d AlignBat tute()
Itpl acest hem easurest hatappeari n thecur rentpage.I n ordert o work cor rect ly,each par tm ustpr esent
the sam e num ber of m easur es and t he m easures bel ongi ng to the sam e col um n m usthave t he sam e
num beroff iguresi n each l ayer .The m et hod det erm inest he num berofm easur es t hatcan ent eri n the
cur rentpage:i tdoesnotal ign on t herightt hem easures.

voi d PlaceInt erval li(Boolonl yLegat ure=TRUE)
Itdi sposest hei ntervalsym bol si n thescor el ist .

voi d G oBatt(Num Codenb)
Itcar riesal lt hescor est o them easure#nb.

BoolG oForw ard( )
Itm ovesf orward ofam easur e.

BoolG oBackw ard( )
Itm ovesbackwar d ofam easur e.

BoolG oNext Page()
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Itm oves f orward of a page.I t r eturns FALSE if i t i s the l astpage,ot herwise i t r eturns
TRUE.

BoolG oPrevPage( )
Itm oves backwar d ofa page.I tr eturns FALSE if i ti s the f irstpage,ot herwise i tr eturns

TRUE.
voi d Draw Page( )

Itdr awsthecur rentpage.
voi d Redraw Page( )

Itr ecal cul atesand r edrawsthepage.
voi d Draw Tagl i(constPoi nt& )

Itdr awsthel egerl inesneeded t o arrivet o thei ndi cat ed poi nt.
BoolH i t(constPoi nt& p)

Seegener aldocum ent ation i n sect ion 1.18.2.
BoolH i t(constPoi nt& ,SelO bj,Draw O bject *& ,Sym Path& )

Seegener aldocum ent ation i n sect ion 1.18.2.
BoolH i t(constRect angl e& ,SelO bj,shortl ayer, Sym Path& ,Sym Path& )

Seegener aldocum ent ation i n sect ion 1.18.2.
BoolSym bol icH it(Sym Path& ,SelO bj,Draw O bject *& )

Seesect ion 1.18.2.
voi d Add(Spart ito *pSp)

Itaddsascor eatt hebot tom oft hel ist .I tr eorgani sest hetypeofscor eson t hebasi soft heposi tion that
each onecur rently assum esi n them ain scor e.

voi d AddAfter( Spart ito *pSp,Spart ito *pSpRef )
Itadds a new scor e af tert hatpassed as r eference.I tr eorgani ses t he type ofscor es on t he
basi soft heposi tion thateach onecur rently assum esi n them ain scor e.

voi d Del(Spart ito *pSp)
Itdel etes t he scor e from the l ist .I tr eorgani ses t he type ofscor es on t he basi s oft he posi tion that

each onecur rently assum esi n them ain scor e.
BoolDel eteSym (Draw O bject *)

Itdel etest heassi gned sym bol( thatcan beal so abr acebr acket ).
intSave( FILE *)

Itsavest hescor eson t hef ilepassed aspar am eter.
voi d Suona ( M oodsM idiW rite*)

Itgener atest hepl ayabl ef ilevi aM idii nterface.
voi d pri ntPage()

Itpr intsthepage
voi d G iust ificaBat tute(Battuta**,Ti poG iust ,doubl ekG iust )

Itcal lsj ust ificat ion m ethod on t hem easureoft hepar t.
voi d G iust ificaDaA (intdaBat ,i ntaBat ,Ti poG iust ,doubl ekG iust )

Itcal lsj ust ificat ion m ethod on ar angeof m easur esoft hepar t.
intG et Num eroBattute()

Itr eturnsnum berofm easur e.
intA l ignBat tuteLi neBreak( )

Thism ethod i sused f orl inebr eaki ng.
voi d Stret chBat tute(Battuta** vbat ,UL spacecol )

Thism ethod st retch t hem easurest o reach aspeci fictargeti n spaci ng.
UL Just Veri fy (Battuta** vbat ,doubl ekG iust )

Check t hef inalspaci ng ofm easur ewith agi ven t uni ng par am eter.
BoolIsLast Page()

TRUE ifl astpage.

22.2 Class Part itura

22.2.1 Descri pt ion
This cl ass r epresent s the m usicalm ai n scor e,and cont ains t he l istofscor es ( in this case t he m ost
appr opriatenam eisnotscor ebutpart ).
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Besi des t he Li ooW in al so t his cl ass i s used as connect ion bet ween the gener ic par tof t he user
interfaceand t hem usicalcl asses.
Itsm ain ai m isto acqui retheext ernalevent sand t o transl atethem in cal lsto m ethodsoft hem usical
cl asses( Hitand Sym Com m and m ethods) .
Besi dest hisi tpr ovi dest hef unct ional itiesf or:
• Setting the i nternalst atus i n order t o interpretcor rect ly the ext ernalevent s and per form the

com m ands.
• Designi ng thepageoft hescor e.
• Changing page.
• Changing thenum berofst af fson whi ch t hem easuresar eto bedr awn.
• Inabl ing/disabl ing thedesi gn oft hel egerl inest o them ouse.

The execut ing com m andsconcer nsbot h the M ASE/M ASAE and the DLIOOslect erns:asa m at ter
of f act t he execut ion of t he com m and foresees i ts represent ation i n sym bol ic f orm through a
struct ure com prehendi ng the codi ng of t he type of com m and, t he type of obj ect s i nvol ved, t he
argum entsand t he addr esses( in sym bol ic f orm )oft he obj ect s (see sect ion 1.18),such st ruct ure is
avai labl eforat ransm issi on vi aweb and f ori tsexecut ion by t herem otelect ern.

Att heact ualst atefourt ypesofset tingsf ort hecom m andsexi st .

• Im m ediate Execut ion oft he com m and (DoCom m andIm m ediate):t he execut ion oft his ki nd of
com m andsdoesnotr equi rest hesel ect ion ofobj ect si n them ain scor e.

• Execut ion through t he sel ect ion of an obj ect ( DoCom m and): i t i s used f or t he i nser tion of
figures,or nam ents,et c.The execut ion of t he com m and is per form ed by pressi ng on t he l ef t
button oft hem ouse.

• Execut ion through t he sel ect ion of t wo object s (DoCom m and):i ti s used f or t he i nser tion of
interval s(sl urs,changeofr efrain,et c.).Theexecut ion oft hecom m and isper form ed by pressi ng
on thel ef tbut ton oft hem ouse.

• Execut ion through t he sel ect ion with Rectangl e (DoCom m andRectSel): t he execut ion of t he
com m and isper form ed by releasi ng thel ef tbut ton oft hem ouse.

22.2.2 Fat hercl ass
None

22.2.3 Connect ed t ypes
enum StateIm pag

Itshowst hecur rentst atusoft hepagi ng.I tcan assum et hef ol lowing val ues:
BEG IN_IM P Thepagi ng hasbeen act ivat ed.
END_BATT Thedeliver ing oft hem easuresf rom M ASAE to DLIOO.
END_IM P Thepaging hasbeen ended.

22.2.4 Prot ect ed Attri but es

List aSpart itil ist aSpa
Listcont aining thepar tsoft hem ain scor e.

Sym Cm d UsrSym Cm d
Com m and in sym bol ic f orm setby t he user .The t ype Sym Cm d isdef ined i n sect ion

1.19.4.
Sym Cm d NetSym Cm d

Com m and in sym bol icf orm transm itted (orr ecei ved)vi aweb.
charf ileNam e[FILE_NAM E_LEN]

Nam eofthef ileofl oadi ng/savi ng.
List a l ist aSel

Listofsel ect ed sym bol s.
Boolshow Tagl i

IfTRUE itvi sual isest hel egerl inesoft henot es.
StateIm pag Im pagi nazi one

Itshowst hecur rentst atusoft hepagi ng execut ion oft hem usicalpi ece.
SaveTypeSaveM et hod
List aParent esil ist aPar
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Listcont aining thepar enthesi sofpar titura.
charf ileLoadNam e[FILE_NAM E_LEN];
charf ileLoadPat h[FILE_NAM E_LEN];
charf ileSaveNam e[FILE_NAM E_LEN];
charf ileSavePat h[FILE_NAM E_LEN];

floatLef tM argi n,TopM argi n,Bot tom M argin;
Rightm ar gin and l ef tm ar gin ofm ai n window princi pal e

floatD i m Spazio,D i m Fig;
def aul tdi m ension ofspaceand f igure(depr ecat ed)

floatScal a;

BoolFi rst Sel;
used t o m anagecom m andsin TwoSel

long* ETT;
Num CodeETTLenght;

List aEtichet te*l ist aEti;

StateExecut ion StatoEsecuzi one;
state var iabl e to cont rol i n which execut ion st ep we are: pagi ng
(im paginazi one) ,i ni texec,execut ion

22.2.5 Prot ect ed m ethods

voi d Desel ect A ll()
Itdesel ect sal lt heobj ect sthathavebeen sel ect ed.

voi d Select A ll()
Itsel ect sal lt heobj ect sthathavebeen gat hered.

voi d Reset Path(Sym Cm d& sc)
Itt urnst o zer o al ldat aofPat h1 and Pat h2,cont ained i n sc.

BoolInsert Sel(constPoi nt& p)
Through t hescanni ng oft hescor es,i tper form sthesel ect ion vi ainser tion:
1. I tacqui resan obj ectt hrough t heHitm et hod.
2. I tput son t hef irstel em entoft hear ray ar eferencet o thep poi nt.
3. I tper form sthecom m and activat ed on t hesel ect ed obj ect .

voi d Suona ( M oodsM idiW rite*)
Createsf ileM idi .

22.2.6 Pri vat e m ethods

BoolSi ngl eSel(constPoi nt& p)
Them ethod per form sthesel ect ion ofasi ngl eobj ect :
1. I tacqui resan obj ectt hrough t heHitm et hod.
2. I tsel ect stheobj ectand addsi tt o thel istl istaSel.
3. I fan ot herobj ecti sal ready pr esenti n the l isti tdesel ect sand del etesi tf rom the

list .
A t t he end of t he sel ect ion i t pr ovi des r ecal ling the appr opriate m ethods f or
perform ing thecom m and seton t hesel ect ed obj ect .
4.

BoolIm m edi ateSel(constPoi nt& p)
If t he com m and invol ves al l t he scor es,i t r ecal ls the appr opriate m ethod f or i ts
execut ion,ot herwise i tper form s the sel ect ion f or t he i m m ediate execut ion of t he
com m and:
1. I tacqui resan obj ectt hrough t heHitm et hod.
2. I tper form stheact ivat ed com m and on thesel ect ed obj ect .
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BoolTw oSel (Poi ntp)
Doublesel ect ion f ort hei ntervali nser tion.

BoolDoCom m andBarra( constPoi nt& p)
Itset sthebarl ineofam easur eforal lt hescor es.

BoolDoCom m andDelBat(constPoi nt& p)
Itdel etest hem easureindi vi duat ed by p.

vi rt ualBoolDoCom m andG ruppo( )
Itm anagest heexecut ion oft hecom m andsrelated to thebeam s.I ti sused i n ordert o
passf rom beam sto si ngl enot esand vi cever sa.

BoolDoCom m andDelColFig(constPoi nt& p)

22.2.7 Publ ic M ethods
Part itura( )

Itper form snothing.
vi rt ual~ Part itura( )

Itper form snothing.
floatG et Lef tM argi n();
floatG et TopM argi n();
floatG et Bottom M argin();
voi d SetLef tM argi n(float) ;
voi d SetTopM argi n(float) ;
voi d SetBottom M argin(float) ;
voi d SetDim Spazio(float) ;
voi d SetDim Fig(float) ;
voi d SetScal a(float) ;

floatG et Dim Spazio();
floatG et Dim Fig();
floatG et Scal a();

vi rt ualvoi d K illLioo();

voi d SetIm pagi nazi one( StateIm pag)
Itset sthest atusoft heat tributeofpagi ng.

BoolG et Im pagi nazi one( )
Itr eturnsFALSE ift heIm paginazi oneat tributeisEND_IM P.

BoolG et BeginIm pag( )
Itr eturnsTRUE ift heIm apginazi oneat tributeisBEGIN_IM P.

BoolG et First EndBattIm p( )
Itr eturnst hest ateofpagi ng:end bat ti m p thef irstt im e.

BoolG et Esecuzi one( );
BoolG et BeginEsec( );
BoolDoCom m andAddBattuta(constPoi nt& p);

StateExecut ion G etStatoEsecuzi one( );
voi d SetStatoEsecuzi one( StateExecut ion );

voi d BeginPaint()
IfshowTagl ii sact ive,i tdel etest hel egerl inest o them ousear row.

voi d EndPaint()
IfshowTagl ii sact ive,i tput sthel egerl inest o them ousear row.

voi d Show Tagli()
Iti nabl est hedesi gn oft hel egerl inesoft hem ousear row.

BoolH i deTagl i()
Itdi sabl est hedesi gn oft hel egerl inesoft hem ousear row.

BoolG et Show Tagli()
Itr eturnsTRUE ift hel egerl ineswereact ive.
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vi rt ualvoi d Draw Tagl i(constPoi nt& )
Itdr awsthenecessar y l egerl inest o arrivet o thei ndi cat ed poi nt.

vi rt ualvoi d New ()
Iti ni tial isest hel istofscor esand t heot herat tributes.

vi rt ualvoi d Free( );
vi rt ualvoi d Ini t();

voi d SetM usicRect (constRect angl e& r)
Itset satrt herect angl eofscr een dedi cat ed to them ain scor e(itact son t heat tribute
M usicRectofLi staSpartiti)

vi rt ualvoi d G oForw ard( )
Itm ovesf orwardsofam easur e.

vi rt ualvoi d G oBackw ard( )
Itm ovesbackwar dsofam easur e.

vi rt ualBoolG oNext Page()
Itdr awsthe nextpage on t he auxi liary pi xm ap (orwi ndow).I tr eturnsFALSE ifwe
areon t hel astpageot herwisei tr eturnsTRUE.

vi rt ualvoi d Draw ()
Itdr awsthecur rentpageoft hem ain scor e.

vi rt ualvoi d Redraw ( )
It r edraws the cur rent page r ecal cul ating the posi tions of t he scor es and t he

al ignm ents.
vi rt ualvoi d G oTop()

Iti spl aced att he begi nni ng oft he m ain scor e and i tdesi gnst he second page i n the
areareser ved t o thescr ol ling (window orpi xm ap).

vi rt ualvoi d AddSpart ito(Spart ito *pSp)
Itaddsascor eon t hebot tom oft hel ist( i.e.down i n them ain scor e).

voi d AddNew Spart ito(Spart ito *pSpRef ,Boolsopra)
Itcr eatesand addsa scor e com patible with those al ready pr esent ,t hati sto say wi th
the sam e num berofm easur esand f oreach m easur e the sam e num beroff igures.I t
placest henew scor eaboveorbel ow thescor epassed f orr eference.

Spart ito *G et First Spa()
Itr eturnst hepoi ntert o thef irstscor eoft hel ist .

Spart ito *G et NextSpa(Spart ito *psp)
Itr eturnst hescor eoft hel istt hatf ol lowsthatpoi nted f rom psp.

Spart ito *G et PrevSpa( Spart ito *psp)
Itr eturnst hescor eoft hel istt hatpr ecedest hatpoi nted f rom psp.

Spart ito *G et Spart Num (intn)
Itr eturnst hescor eoft hel istt hathasposi tion n.

Spart ito *G et Spart (Num Codenc)
Itr eturnst hescor eoft hel istt hathasNum er icCodeequalt o nc.

voi d SetCom m and(Cm dID cm dId,Sel Typest ype=NO _SEL,SelO bjsobj =ANY _SEL)
ArgTypearg0=0,ArgTypearg1=0,ArgTypearg2=0,ArgTypearg3=0,
ArgTypearg4=0,char*t xt =NULL,ArgTypearg5=0,ArgTypearg6=0,
ArgTypearg7=0

Itset sthe com m and IsrSym Cm d,the type ofobj ect sto sel ect ,t he type ofsel ect ion
to beused and t hear gum entsoft hecom m and.

voi d Reset Com m and()
Itr eset sUsrSym Cm d in ordernott o per form thecom m ands.

Sym Cm d *G etSym Cm d()
Itr eturnst hepoi ntert o UsrSym Cm d.

voi d SetUsrSym Cm d(Sym Cm d sc)
Itset sUsrSym Cm d atsc.

BoolH i t(constPoi nt& p)
Seegener aldocum ent ation i n sect ion 1.18.2.

BoolH i t(constRect angl e& ,SelO bj,shortl ayer, Sym Path& ,Sym Path& )
Seegener aldocum ent ation i n sect ion 1.18.2.
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BoolSym bol icH it(Sym Path& ,SelO bj,Draw O bject *& )
Seesect ion 1.18.2.

voi d DoCom m andIm m ediate()
Itexecut est hecom m andsthatdo notneed t hesel ect ion ofobj ect soft hem ain scor e.

vi rt ualBoolDoCom m andRect Sel(constPoi nt& p)
It i s recal led f rom the m ethod Lef tButtonRelease of Li ooW indow.I f t he poi nt i s
internal and i s i n sel ect ion RECT_SEL it r equi res t o the m ouse the rect angl e
indi cat ed by t he user and per form s the sel ect ion through t he Hit m et hod with
rect angl e.I ft hesel ect ion i ssuccessf uli tper form sthesetcom m and.

BoolDoCom m andInt erv( Sym Cm d sc)
Iti nser tsan i nterval .

vi rt ualBoolDoCom m and( constPoi nt& p)
The m ethod Lef tButtonPress ofLi ooW indow is recal led.Accor ding to the ki nd of
sel ect ion set wi th SetCom m and it r ecal ls the appr opriate m ethod. I t r ecal ls,
accor ding to the ki nd of sel ect ion set , t he appr opriate m ethod t o m anage the
si tuat ion.I n par ticul arf ort he ki nd ofsel ect ion RECT_SEL itact ivat es t he m ouse
fort hesel ect ion through t herect angl eand desel ect stheobj ect sevent ual ly sel ect ed.

vi rt ualBoolDoNet Sym Cm d()
Itexecut esNetSym Cm d,thati sto say t hecom m and transm itted through t heweb.

vi rt ualCm dResul tSym Com m and(Sym Cm d& ,Battuta *pb=NULL)
It per form s the com m ands that concer n the whole m ain scor e. See gener al
docum entation oft hem ethod Sym Com m and in sect ion 1.19.

BoolDel eteSym (Draw O bject*s)
Itdel etest hesym bolpoi nted by s.

vi rt ualvoi d NetInvi oCom ando(Sym Cm d sc)
Itper form snothing.I ti sredef ined and used by t hechi ldren cl asses.M ASAE r ecal ls
itever y t im ethatacom m and hasbeen successf ul ly execut ed,DLI OO each tim ethat
theuserr equi rest heexecut ion ofacom m and.

vi rt ualvoi d ReadFrom Netw ork( )
Them ethod i sused t o testper iodi cal ly thebuf feroft heweb (seeNET m odule).

vi rt ualvoi d LoadPi ndex( )
Itl oadst he“Tabel ladel leParti”( ONCM Table)( seeNET m odule).

vi rt ualvoi d Ini tPart e()
W hen a m ain scor e is l oaded f rom a file,by m eansoft hism ethod t he related par ts
aresentt o theDLIOOs(seeNET m odule).

vi rt ualBoolG oPrevPage( );
go back onem easur e

vi rt ualvoi d G oBatt(Num Codenp);
voi d G oBattIf O ut(Num Codenb);

intG et Num Spa(voi d){ret urn l ist aSpa.G etNum O bj();};

voi d SetSaveM ethod( SaveTypeNew SaveM ethod) ;
SaveTypeG et SaveM ethod( voi d);

voi d Reset ACL(voi d);

BoolCopi aFi leM DS2H ID(char * SourcePat h,char *SourceNam e, char *Dest Path,char
*Dest Nam e);

voi d SetNetSym Cm d(Sym Cm d sc);
set sUsrSym Cm d
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BoolCm dAddLet tera( Sym Cm d & SC);

vi rt uali ntG et ID l eader( char* part e);
vi rt ualvoi d SetAbilCom press( char* part e,Boolabi l);
vi rt ualvoi d SetAbilCom pressAl l(Boolabi l);
vi rt ualBoolG et Abil_Com press( inti );

22.2.8 Reading and savi ng FILE

voi d SetFileLoadNam e(char* f Nam e);
char* G et FileLoadNam e();
voi d SetFileSaveNam e(char* f Nam e);
char* G et FileSaveNam e();
voi d SetPathSaveNam e(char* f Nam e);
char* G et PathSaveNam e();
voi d SetPathLoadNam e(char* f Nam e);
char* G et PathLoadNam e();

BoolLoad( char*f Nam e);
load f rom file

BoolLoadS( char) ;
load f rom string passed vi anet work

voi d Save( );
saveon f ile

voi d Pri nt();
printon f ile

BoolIm port M idi (char*f Nam e,intt rc) ;
load f rom m idif ile

BoolExport M idi (char*f Nam e,intt rc) ;
gener atesm idif ile

BoolDel Spart ito(Sym Cm d SCm d);
voi d SetTim eExec(Battuta *pbt );

passest heposi tion oft hem easureinser tsi tsdur ation i n execut ion
id is1 . ..Num eroBattute

voi d SetTim eExec(intpos,l ong t im e);

long G etTim eExec(intnc) ;
passest heposi tion oft hem easurereturnsi tsdur ation i n execut ion
nci s1 . ..Num eroBattute

voi d ReadETT(char*f ilenam e);
readsf ile.ETT (with ext ensi on)and i nser tsdat ain theETT array af tercr eating i t.
del etesany pr ecedi ng ETT array

voi d SaveETT(char* f ilenam e);

voi d BuildETT(Num Codenum _batt);
bui ld ETT array ofdi m ension num _batt

vi rt ualvoi d SincrBat t(Num Code);
vi rt ualvoi d Esegui Debug(voi d*, voi d*, voi d*) ;

vi rt ualvoi d Ini tEsecuzi one( char*) ;
vi rt ualvoi d Jum pToBatt(Num Code& ){};
vi rt ualvoi d Ini tIm pagi nazi one( );
vi rt ualvoi d RichPageForw ard( ){};
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voi d AddEtichet ta(char, Num Code);
charG et Etichet ta(intn) ;

returnst hel abelof#n posi tion
BoolFi ndEtichet ta(char) ;

Num CodeG etBattEtichet ta(char) ;
returns t he pr ogressi ve num ber of t he m easure related to the l abel passed as
param eter

intG et Num Etichet te();

intG et Num eroBattute();

intCal cLi vel lo(Spart ito *ps1,Spart ito *ps2) ;

vi rt ualvoi d EditingG oBottom ();
vi rt ualvoi d EditingJum pBatt(intnbat );
vi rt ualvoi d EditingG oTop();
vi rt ualvoi d Request Jum p();
vi rt ualvoi d G estLabel ();

vi rt ualvoi d NetPiu5();
vi rt ualvoi d NetM eno5();

vi rt ualvoi d G oBottom ();
posi tionsatt heend ofpar titura

BoolO kIni tEsec( );
BoolO kEsecuzi one( );
BoolO kJum p( );
BoolO kCom pi la();

voi d AddParent esi G raf fa(Num Codens,Num Codene,Num Codenc) ;
voi d AddParent esi Q uadra( Num Codens,Num Codene,Num Codenc) ;
voi d CalcLi vel li();
voi d CalcProl Barre( );

voi d ScoreJust ify();

BoolIsLast Page();

22.3 Class Part e

22.3.1 Descri pt ion
This cl ass r epresent s the m usicalpar tofDLI OO and contains t he scor e with one orm or e m usical
lines( fort he m om entthe i m plem entation consi stsofa uni que scor e with one st af ft hatf oreseest he
car riager eturn).I tw i llhavet o beabl e to representt hepar tson t he l ect ernsal lowing the di sposi tion
ofm or ethan one l ineofm ai n scor e foreach or chest ral( e.g.,t hepi ano needst wo staf fs)i n a uni que
pagedi fferently f rom thecur rentM ASAE thatcan vi sual iseonl y oneperscor e.

22.3.2 Fat hercl ass
Partitura
22.3.3 Children cl asses
LoM as
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22.3.4 Publ ic m ethods
Part e()

Iti s the const ruct oroft he Parte.I tuses t he “new( )” m ethod ofSpar tito through a poi nter
from ListaSpartitii n ordert o ini tial ise t hef irstel em entoft he l ist( fort he m om entthe l isti s
const ituted f rom auniqueel em ent).

voi d New ()
Iti ni tial isest hel istofscor esand t heot herat tributes.

voi d SetNPentagram m i(intn5)
Itset sthenum berofst af fsf orpage.I tneedst o haveM usi cRectset .

voi d G oForw ard( )
Itm ovesf orward ofam easur e.

voi d G oBackw ard( )
Itm ovesbackwar d ofam easur e.

BoolG oNext Page()
Itdr awsthe successi ve page on t he auxi liary pi xm ap (orwi ndow).I tr eturns FALSE ifwe
areon t hel astpageot herwisei tr eturnsTRUE.

BoolG oPrevPage( )
Itdr awsthepr evi ouspage on t he auxi liary pi xm ap (orwi ndow).I tr eturnsFALSE ifwe ar e
on thef irstpageot herwisei tr eturnsTRUE.

vi rt ualvoi d AddSpart ito(Spart ito *pSp)
Itaddsascor eon t hebot tom oft hescor es’l istofPar te.

voi d Draw Tagl i(constPoi nt& )
Itdr awstheaddi tionall ineto reach t hei ndi cat ed poi nt.

voi d Draw ()
Itdr awsthescor e.

voi d Redraw ( )
Itr edi sposesPar te’ ssym bol sand r edrawsthepage.

voi d Ini tPart e()
W hen we load a m ain scor e from a file,t hankst o thism ethod we send t he related par ts to
theDLIOOs(seeNET m odule).

BoolIm m edi ateSel(constPoi nt& p)
Ift he com m and invol ves al lt he scor es,i tr ecal ls the appr opriate m ethod f ori ts execut ion,
otherwisei tper form sthesel ect ion f ort hei m m ediateexecut ion oft hecom m and:
1. I tacqui resan obj ectby m eansoft heHitm et hod.
2. I tper form stheact ivat ed com m and on thesel ect ed obj ect .

BoolDoCom m andG ruppo( )
Itm anages t he execut ion of t he com m ands related to the beam s.I t i s used t o pass f rom
beam sto si ngl enot esand vi cever sa.

Cm dResultSym Com m and(Sym Cm d)
Itper form scom m andsthatconcer n thewhole m ain scor e.See gener aldocum ent ation oft he
Sym Com m and in sect ion 1.19.

BoolDoNet Sym Cm d()
Itper form sNetSym Cm d,thusper form sacom m and arrived f rom theweb.
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23 SCA m odule

The SCA m odule cont ains t he cl asses t hati m plem entsym bol s referred to Battuta thathave t o be written
outsi dethem easurei tsel f;m ostoft hem areindi cat ionsconcer ning thebeat ing oft im e.

23.1 Class Num Battuta

23.1.1 Descri pt ion
Num Battutaisasi m plespeci al isat ion ofTNum er ico t hataut om atical ly set sthenecessar y f ontf ori ts
represent ation.

23.1.2 Fat hercl ass
TNum erico

23.1.3 Children cl asses
NONE.

23.1.4 Publ ic m ethods
Num Battuta()

Construct ort hatr ecal lstheTNum erico const ruct or( and t hust hatofText ).
Num Battuta(intn)

Construct ort hatr ecal lstheTNum erico const ruct or( and t hust hatofText ),t husset sthe text
cor respondi ng to thenum bern.

char*Descri be(Context )

23.2 Class Num G rande

23.2.1 Descri pt ion
This i s the cl ass used f or t he represent ation of a num ber above t he st af f i n order t o indi cat e the
quant ity ofem pt y m easuresand t he pr ogressi ve num berofa setofequalm easur es.The di fference
between thetwo represent ationsconsi stsi n thedi m ensionsoft he char act er,f ort hisreason f rom the
Num Grande cl ass t wo sub-cl asses have been der ived:Num Pausa and Num Ugual e.The sym boli s
m anaged by t hem easurethusNum Grandecl assi si n relationshi p IS_REFERRED_BY with Battuta.

23.2.2 Fat hercl ass
TNum erico

23.2.3 Children cl asses
Num Pausa,Num Uguale

23.2.4 Publ ic m ethods

Num G rande()
Classconst ruct ort hatr ecal lstheconst ruct oroft hecl assTNum erico.

BoolSet Txt (unsi gned char*s)
Itset sthetextat tribute (ital locat est he necessar y m em ory and r ecal lsthe hom onym m ethod
ofText ).I fever ything i sal righti tr eturnsTRUE.

23.3 Class Num Uguale

23.3.1 Descri pt ion
Iti s the f irstcl assder ived f rom Num Grande and i tdr awsthe num berson t he equalm easur es.The
sym boli scent red i n thespaceoccupi ed by t hem easure.
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23.3.2 Fat hercl ass
Num Grande

23.3.3 Children cl asses
NONE.

23.3.4 Publ ic M ethods
Num Uguale()

Class const ruct or t hat r ecal ls the const ruct or of t he Num Grande cl ass,assi gns t he cl ass
ident ifierand set sthef ontoft hetext .

23.4 Class Num Pausa

23.4.1 Descri pt ion
Iti sthesecond cl assder ived f rom Num Grandeand i tdr awsthe quant ity ofem pt y m easuresdef ined
by t he cor respondi ng rest .I tr epresent s the num bert hati s posi tioned above t he space occupi ed by
them easure.

23.4.2 Fat hercl ass
Num Grande

23.4.3 Children cl asses
NONE.

23.4.4 Publ ic M ethods
Num Pausa()

Class const ruct or t hat r ecal ls the const ruct or of t he Num Grande cl ass,assi gns t he cl ass
ident ifierand set sthef ontoft hetextofbi g di m ension (nBigText Fon).

23.5 Class Let tera

23.5.1 Descri pt ion
Thei nst ancesoft hecl assLet teraareused f ori dent ifyi ng par ticul arpoi ntsoft hem ain scor e,i n ordert o
give t o theor chest ralam or epreci ser eference.Thi scl ass,der ived f rom Text,al lowsthe represent ation
ofbot h al phabet icall ettersand num ber s,r epresent ing them with abi g font( nBigText Fon).The sym bol
ispl aced above t he m easure and t he relationshi p bet ween the cl ass Bat tuta and t he cl ass Let tera is of
theIS_REFERRED_BY kind.

23.5.2 Fat hercl ass
Text

23.5.3 Children cl asses
NONE

23.5.4 Publ ic m ethods
Let tera( )

Class const ruct ort hatr ecal ls the const ruct orof t he Textcl ass,assi gns t he cl ass i dent ifier
and set sthef ontoft hetext .

BoolSet Txt (unsi gned char*s)
Itset sthetextat tribute (ital locat est he necessar y m em ory and r ecal lsthe hom onym m ethod
ofText ).I fever ything i sal righti tr eturnsTRUE.

char*Descri be(Context )

23.6 Class TSal to
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23.6.1 Descri pt ion
The cl ass TSal to is der ived f rom the cl ass Textand has a I S_REFERRED_BY relationshi p with the
Battuta cl ass.I tr epresent sthe text uali ndi cat ionsofr epet ition and m akesavai labl e to the usert ext ual
char act ers and t he two convent ional si gns of j um p.The i ndi cat ions t hat i t cont ains ar e written i n
cor respondenceofabarl inethatsi gnal stherepet ition ofent irem easures.

23.6.2 Fat hercl ass
Text

23.6.3 Children cl asses
NONE

23.6.4 Publ ic m ethods
TSalto()

Class const ruct ort hatr ecal ls the const ruct orof t he Textcl ass,assi gns t he cl ass i dent ifier
and set sthef ontoft hetext .

BoolSet Txt (unsi gned char*s)
Itset sthetextat tribute (ital locat est he necessar y m em ory and r ecal lsthe hom onym m ethod
ofText ).I fever ything i sal righti tr eturnsTRUE.

char*Descri be(Context )

23.7 Class M ovi m ento

23.7.1 Descri pt ion
Iti s the cl ass t hatm anagest he agogi c i ndi cat ions t hatar e written above t he st af fand set s the gener al
m ovem entoft hem usicalpi ece;t herelated sym bol sappeari n thef irstm easur e thati tm anagesand can
indi cat e the t itles of t he m ovem ent ( ‘A llegro’ , ‘ Andante’ ). Thi s cl ass m anages t wo sub-cl asses:
TM ovim ento to m anagethetextand M et ronom o fort heassoci ated m etronom ici ndi cat ions.M ovi m ento
foresees a poi nter t o the M etronom o class ( whose pr esence i s notm andat ory) and a I S_PART_OF
relationshi p with TM ovim ento;i ti sbesi desi n aIS_REFERRED_BY relationshi p with Battuta.

23.7.2 Fat hercl ass
DrawObject

23.7.3 Children cl asses
NONE

23.7.4 Prot ect ed at tri but es
VUnitVU2Up()

Currentdi m ension toward thetop,wi th respectt o thepoi ntAbsPos,oft hetextof
M ovim ento with orwi thoutt hepr esenceoft hesym bol soft hecl assM etronom o.

VUnitVU2Dw n()
Currentdi m ension toward thebot tom ,with respectt o thepoi ntAbsPos,oft hetextof
M ovim ento with orwi thoutt hepr esenceoft hesym bol soft hecl assM etronom o.

VUnitVU2Rgt ()
Currentdi m ension toward theright,w i th respectt o thepoi ntAbsPos,oft hetextof
M ovim ento with orwi thoutt hepr esenceoft hesym bol soft hecl assM etronom o.

TM ovim ento TM ov
Objectoft heTM ovim ento cl asst hatpr ovi dest o therepresent ation oft hesym bol sofsuch cl ass.

M etronom o *pt rM et r
Iti sapoi ntert o theM etronom o class.

Publicm ethods
M ovim ento()

Iti sthecr eatoroft hecl asst hatassi gnst hecl assi dent ifier,i ni tial isest hepoi nterpt rm etratNULL and set s
thetextf ont.

M ovim ento()
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Deallocat est heevent ualm et ronom econnect ed to thecl ass.
SetM etronom o( )

Itcr eatesapoi ntert o theM etronom o.
DelM etronom o( )

Itdest royst hepoi ntert o theM etronom o.
SetPos(Draw O bject*d, constPoi nt& p)

Itpl acest heobj ectr elated to TM ovim ento st arting f rom theposi tion AbsPos,updat est heat tributes
V U2Rgt,V U2Up,V U2Dwn,ver ifiest hepr esenceofan obj ectoft heM etronom o kind and event ual ly i t
posi tionsi tupdat ing,i fnecessar y,t heabovedescr ibed par am eters.

Draw ()
Itdr awstheTM ovim ento sym bol ,ver ifiest hepr esenceofasym boloft heM etronom o kind and i fi tf indsi t,
itr epresent si tby r ecal ling them ethod ofsuch cl ass.

G etVU2Rgt()
Itr eturnst hedi m ension oft heTM ovim ento sym bolon t herightw i th respectt o theposi tion
ofAbsPos.

G etVU2Lft()
Ital waysr eturnszer o.

G etVU2Up()
Itr eturnst hedi m ension oft heTM ovim ento sym bolupwar d with respectt o theposi tion of
AbsPos.

G etVU2Dw n()
Itr eturnst hedi m ension oft heTM ovim ento sym boldownwar d with respectt o theposi tion
ofAbsPos.

M ovSetTxt (unsi gned char*p,C l assID i dent ,Boolpunt ,i nts)
Itset sthest ring poi nted by p oft heTm ovim ento sym boland i ft heM etronom o sym boli spr esenti tset sthe
typeofsm al lnot e(ident ),t heevent ualassoci ated augm entation dot( punt )and t henum ber.

23.8 Class TM ovi m ento

23.8.1 Descri pt ion
Thiscl assr epresent sthetextt hatspeci fiest hem ovem entoft hepi eceand i si n aIS_A relationshi p with
Text .

23.8.2 Fat hercl ass
Text

23.8.3 Children cl asses
NONE

23.8.4 Publ ic m ethods
TM ovim ento()

Class const ruct ort hatr ecal ls the const ruct orof t he Textcl ass,assi gns t he cl ass i dent ifier
and set sthef ontoft hetext( nText Font).

BoolSet Txt (unsi gned char*s)
Itset sthetextat tribute (ital locat est he necessar y m em ory and r ecal lsthe hom onym m ethod
ofText ).I fever ything i sal righti tr eturnsTRUE.

23.9 Class M etronom o

23.9.1 Descri pt ion
Thiscl asspr ovi desa m etronom ic expr essi on consi st ing i n a sm allnot e,event ual ly poi nted,and an
integer num ber assi gned t o i t.Thi s al l i s i ncl uded i n an expr essi on cont aining a equalsi gn and
cont ained i n a br acket .Fort his reason,t he M etronom o class f oresees I S_PART_OF relationshi ps
with Text ,TNum erico and Not a and pr esent san I S_REFERRED_BY relationshi p with M ovim ento
and an I S_A with DrawObject .
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23.9.2 Fat hercl ass
DrawObject

23.9.3 Children cl asses
NONE

23.9.4 Prot ect ed at tri but es
VUnitVU2Rgt ()

Currentdi m ension oft heM etronom o sym bolt oward theright,w i th respectt o thepoi nt
AbsPos.

VUnitVU2Lf t()
Currentdi m ension oft heM etronom o sym bolt oward thel ef t,w i th respectt o thepoi nt
AbsPos.

VUnitVU2Up()
Currentdi m ension oft heM etronom o sym bolt oward thetop,wi th respectt o thepoi nt
AbsPos.

VUnitVU2Dw n()
Currentdi m ension oft heM etronom o sym bolt oward thebot tom ,with respectt o thepoi nt
AbsPos.

TextTParApert a
Itr epresent stheopen br acket .

TextTParChi usa
Itr epresent sthecl osed br acket .

TextTUgual e
Itr epresent sthesi gn ofequal .

Nota *pt rNot a
Iti sapoi ntert o an obj ectoft heNotatypet hatwi llbeused i n therepresent ation oft hesym bol .

TNum erico M etroTNum
Itr epresent sthenum ber.

23.9.5 Publ ic m ethods
M etronom o( )

Iti saconst ruct oroft hecl asst hatset sthecl assi dent ifierand t hef ontofal lt hepar tsoft hetext ,i ti ni tial ises
apoi ntert o thezer o not eand i tset stheval uesofopen and cl osed br acketand oft heequalsi gn.

SetTNNum ero(ints)
Itr ecal lstheSetNum ero(intn)m et hod i nher ited by t heTNum erico cl ass.

SetNota(ClassID i dent ,Boolpunt )
Itset sthetypeofsm al lnot eon t hebasi soft hei dentpassed t oget herwi th theevent ualaddi tionaldot .

SetPos(Draw O bject*drw obj ,constPoi nt& posi zi one)
Itpl aces t he M etronom o setting the posi tion oft he di fferentcom ponent s with respectt o AbsPos.I t

updat es t he hor izont al di m ensions t aki ng i nto account t he di m ension of t he di fferent
sym bolsand oft hespaceam ong t hem .I tcom par est hever ticaldi m ensionsoft hedi fferent
elem entsofM et ronom o byset ting thebi ggerones.

G etVU2Up()
Itr eturns t he di m ension oft he M etronom o sym bolupwar d with respectt o the posi tion of
AbsPos.

G etVU2Dw n()
Itr eturnst hedi m ension oft heM etronom o sym boldownwar d with respectt o theposi tion of
AbsPos.

G etVU2Rgt()
Itr eturnst he di m ension oft he M etronom o sym bolon t he rightw i th respectt o the posi tion
ofAbsPos.

G etVU2Lft()
Itr eturnst hedi m ension oft heM etronom o sym bolon t he l ef tw i th respectt o the posi tion of
AbsPos.

Draw ()
Itdr awsal lt hepar tsoft heM etronom o by recal ling theappr opriatem ethodsoft hecl ass.
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23.10 Class Scansi one

23.10.1 Descri pt ion
Thiscl assal lowsset ting the beat ing oft im e chosen by t he di rect ort hrough ver ticalbarl ineswhose
num bercan besel ect ed by t heuser .I thasaI S-REFERRED_BY relationshi p with Battuta.

23.10.2 Fat hercl ass
DrawObject

23.10.3 Children cl asses
NONE

23.10.4 Prot ect ed at tri but es
intnum scan

Itr epresent sthenum berofbarl inespert im ebeating.

23.10.5 Publ ic at tri but es
Scansi one( )

Iti sthecr eatoroft hecl asst hatset sthei dent ifierand put snum scan atzer o.
G etVU2Rgt()

Itr eturnst he di m ension oft he Scansi one sym bolon t he rightw i th respectt o the posi tion of
AbsPos.

G etVU2Lft()

Ital waysreturnszer o.
G etVU2Up()

Itr eturns t he di m ension of t he Scansi one sym bolupwar d with respectt o the posi tion of
AbsPos.

G etVU2Dw n()
Itr eturnst he di m ension oft he Scansi one sym boldownwar d with respectt o the posi tion of
AbsPos.

Draw ()
Itdr awsthebarl ines.

SetNum Scan(intnscans)
Itset sthenum scan at tributeatnscans.

intG et Num Scan()
Itr eturnst heval ueoft henum scan at tribute.

char*Descri be(Context )
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24 SPA m odule

Thism odulecont ainst hecl assesr elated to them anagem entoft hescor e.
• ThePent agram m a cl assi sused t o draw thest af fson t hescr een.
• The Li st aBattute cl assdeal swith the m anagem entoft he m easures,w i th thei ror gani sat ion on

thescr een and per form sthescr ol ling oft hepages.
• TheLi st aInt Estcl assdeal swith them anagem entoft heext ended i nterval s.
• The Spart ito cl assm anagest hem easuresby m eansoft he Li staBattute cl assand shoul d provi de

thei rsynchr oni sat ion with thei ntervalsym bol s.
• TheParG raf fa cl assper m itsconnect ing two adjacentst af fsi nsi deam ain scor e.

24.1 Class Pent agram m a

24.1.1 Descri pt ion
Thisi saver y si m plecl asst hatpr ovi dest o draw thest af fon whi ch t henot eswillbepl aced.Besi des
the ar ea occupi ed f rom the st af fan em pt y space i sadded above and bel ow it,i n which ot hernot es
can bepl aced and ar est illconsi dered related to thest af f.

24.1.2 Fat herCl ass
DrawObject

24.1.3 Prot ect ed Attri but es

VUnitw i dth
Truewidth oft hest af f.

VUnitM ax W idth
M axim um width oft he st af f.I ti s setaccor ding to the width oft he gr aphi c scr een;wi dth≤
M axW idth m ustbeal waysval id.

VUnitspaceUpDw n
Itm easur esan em pty spaceaboveand bel ow thest af f.

24.1.4 Publ ic M ethods
Pentagram m a()

Iti ni tial isest hest af fw i th nul lval ues.
Pentagram m a(VUnitw )

Iti ni tial isest hest af fw i th w width.
voi d SetW idth(VUnitw )

Itset sthest af fw i dth atw.
voi d SetM axW idth(VUnitw )

Itset sthem axim um staf fw i dth atw.
VUnitG et M axW idth()

Itr eturnst hem axim um staf fw i dth.
voi d SetSpaceUpDw n(VUnitspc)

Itset sthespacet o ber eser ved aboveand bel ow thest af f.
VUnitG et SpaceUpDw n()

Itr eturnst hespacet o ber eser ved aboveand bel ow thest af f.
VUnitG et VU2Rgt()

Itr eturnswidth.
VUnitG et VU2Up()

Itr eturnst hehei ghtoft hest af faswel last hequant ity ofem pt y spaceabovet hest af f( spaceUpDwn).
VUnitG et VU2Lft()

Itr eturns0.
VUnitG et VU2Dw n()

Itr eturns t he em pty space bel ow the st af f( itt akes spaceUpDwn – 1 t o avoi d over lappi ng with other
scor es) .

voi d Draw ()
Itdr awsthe st af fby st arting f rom the l ine 0 t hathast he co- ordinate ofAbsPos,and t hen augm ent ing
they t illt he5 l inesar edrawn.

voi d Draw Tagl i(constPoi nt& p)
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Itdr awsthe l egerl inesout si de the st af ft hatar e necessar y to reach t he poi ntp.The sam e al gorithm for
com puting the hei ghtoft he not e on t he basi soft he co- ordinate oft he poi nt,adopt ed f rom the Battuta
fori nser ting not es,i sf ol lowed.
The desi gn i sper form ed by X OR m ethod i n ordert o per m itt he del etion through r edrawing.I n factt he
m ethod i sused f ordr awing thel egerl inesout si dethest af funt ilt heposi tion oft hem ouse.

voi d pri nt()
Printing m ethod.

24.2 Class Li st aBattute

24.2.1 Descri pt ion
Thiscl asshast he task oft he m anagem entofm easur es.I ti nher its f rom the Li sta cl ass t he f eatures
thatar etypi calofal ist .Thespeci ficf unct ional itiest hati tof fersconcer n m ainly:
• Thei nser tion/del etion oft hem easures.
• Thepl acem entand t hedesi gn oft hem easureson t hest af fsoft hepage.
• Them anagem entoft henum bersoft hem easures.
• Thepagescr ol ling oft hem easures.
• Thesel ect ion ofm usi calobj ect si n thepage.
• Thedel etion ofm usi calobj ect si nsi dethepage.
Each m easure thati s added t o the l isti s endowed wi th a num eric unequi vocalcode.To t his end,
af ter each new i nser tion, t he count er CodeCount er i s updat ed and i s not decr eased i n case of
del etions.ForDLI OO thesam eval ueofCodeCount erasM ASAE isused ( seem ethod AddAfter) .

24.2.2 Fat herCl ass
Lista

24.2.3 Prot ect ed Attri but es
Num CodeCodeCounter

Countert o endow each m easur ewith anum ericcode.
Num CodePagCounter

Countert o num berpr ogressi vel y each pageoft hem usicalpi ece.
Node*f irst BatPage

Pointert o thenodecont aining thereferencet o thef irstm easur eoft hepage.
Node*f irst BatNextPage

Pointert o the node cont aining the reference t o the f irstm easur e oft he f ol lowing page.I fi t
hasNULL val uei tm eanst hatt hecur rentpagei sthel astone.

Node* Current Node
Pointert o thenodecor respondi ng to them easurethatPar tituraisposi tioni ng.

Int est azi one* PrevInt est
Pointert o theheadi ng oft hel astm easur ethatPar titurahasposi tioned.

24.2.4 Prot ect ed M ethods

Node* Cal cRigo(Node* n, Pentagram m a* pnt ,intri go)
Itcal cul atest he posi tionsoft he m easures,st arting f rom the n node,on t he l ine oft he st af f
thatf indsi tsel fon t he l ine ri go.I tr eturnst he poi ntert o the node oft he f irstm easur e oft he
successi ve l ine. I f t here are no ot her m easur es i t r eturns NULL. The al gorithm that i s
fol lowed is:
1. The m easur es t hat have been set ar e scanned i n order t o occupy t he l ess space as

possi ble,t aki ng i nto accountt he width oft he st af ft hatdet erm inest hatt he m easure that
sur ely doesnotent eri n thest af fi sto bepl aced i n thesuccessi vel ine.

2. Thedi fferencebet ween theavai labl espaceon t hest af fand t he space occupi ed f rom the
“r est ricted” m easur es i sdi vi ded bet ween the m easures i n ordert o sett he cor rectval ue
ofdi stancebet ween thef igurest o occupy t hewholest af f.

3. Them easur esar eposi tioned on t hest af f.
Thef irstt im ethatt hem easuresar esetal so t hetypeofheadi ng i sset ,becauset hef irst
m easureofeach l inem usthavet hecl efand key si gnat ureand t hef irstm easur eoft hepage
also t hetim e.I n addi tion al so t hechangesofheadi ng bet ween am easureand t hesuccessi ve
areconsi dered.
A particul arcaseoccur swhen am easur eiswidert han t hest af f,even when i ti s“r est ricted”.
In thiscaset hem easureisski pped becauseaf undam entalhypot hesi sst atest hata measure
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cannotbebroken.To copewi th thispr obl em ,i n thei nser tion off igurest hrough gr aphi c
interfaceam axi m um lim itt o thenum beroff iguresperm easur ehasbeen i ntroduced.

24.2.5 Publ ic m ethods

ListaBattute()
Iti ni tial isest hepoi ntersatt hebegi nni ng oft hepageatNULL and cal lstheIni tm et hod.

~ List aBattute()
Deallocat est hel istt oget herwi th them easurest hrough t heFreem ethod.

voi d PageSet Up(Pentagram m a pent [],intnPent )
Itset stheposi tion oft hem easuresf ort hewholepage,st arting f rom firstBatPageand det erm inest he
firstm easur eoft hef ol lowing page.Thear ray oft hePentagram m ifort hepageand t henum berofst af fs
usabl eareendowed.

voi d SetPagCounter( Num Code)
Itset sPagCount eratt heval uepassed aspar am eter.

Num CodeG etPagCounter( )
Itr eturnst heval uePagCounter.

voi d SetBattPage(Battuta*)
Itset sthem easurepassed aspar am eterofbegi nni ng oft hepagewi th theappr opriatepagenum ber .

Battuta *G et first BatPage()
Itr eturnst heval uefirst BatPage.

Battuta *G et first BatNextPage()
Itr eturnst heval uefirst BatNextPage.

voi d Ini t()
Iti ni tial isest he l istofm easur eswith am easurewith trem blecl ef ,i n do m aggiore(0#)and t im e4/4.
Itassi gnscode1 t o such m easur eand put sCodeCounter= 2.

voi d Free( )
Itdeal locat est hewholel istofm easur es,m easur esi ncl uded.

voi d SetCodeCounter( Num Code)
Itset stheCodeCounterval ueatnc.

Num CodeG etCodeCounter( )
Itr eturnst heval ueofCodeCount er.

voi d G oTop(Pentagram m a pent [],intnPent )
Itposi tionsi tsel fon t hef irstpageand r ecal lsPageSet Up.

BoolG oForw ard( )
Itm ovesf orwardsofonem easur e(itr eturnsFALSE ift hisi snotpossi ble).

BoolG oBackw ard( )
Itm ovesbackwar dsofonem easur e(itr eturnsFALSE ift hisi snotpossi ble).

BoolG oNext Page()
Itm oves f orwards of one page.I tr eturns FALSE if we ar e on t he l astpage ot herwise i tr eturns

TRUE.
BoolG oPrevPage( )

Itm oves backwar ds ofone page.I tr eturns FALSE ifwe ar e on t he f irstpage ot herwise i tr eturns
TRUE.
BoolPageDw n( )

Itm oves f orwards of one page.I tr eturns FALSE if we ar e on t he l astpage ot herwise i tr eturns
TRUE.
voi d SetupCurrent (Pentagram m a *pent agr, VUni t PosX, Vuni t Int W dt, VUni t Bat t2Up, VUni t
Batt2Dw n,t ipoSpart ito tsp)

It di sposes t he cur rent m easur e on t he st af f poi nted by pent agr, w i th di stance PosX f rom the
begi nni ng oft hest af f.I tset s:
• VU2Figureoft hem easureatI ntW dt,
• VU2Up and VU2Dwn ofthem easureatt heval uespassed i n thear gum ents,
• Theext ensi onsoft hebarl ineoft hem easure(dependi ng on t hetypeofscor etsp) .
Itm akes“scr ol ling f orwards”Current Nodeand PrevI ntest .

voi d Current InNext Page()
Itput sthecur rentnodeasf irstnodeoft hef ol lowing page.
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voi d Draw Page( )
Itdr awsthecur rentpage.

voi d Redraw Page( Pentagram m a pent [],intnPent )
Itr edi sposest hem easuresoft hepageand r edrawsthepage.

BoolH i t(constPoi nt& p,Sel O bj,Draw O bj ect *& ,Sym Pat h& )
Itsel ect si n the cur rentpage t he obj ectoft he ki nd i ndi cat ed f rom SelObjt hatcont ainst he p poi nt.
Seesect ion 1.18.2 foram or ecom pletedescr iption.

BoolH i t(constRect angl e& r,Sel O bj,shortm ai nLayer, Sym Path& SP1,Sym Path& SP2)
Itr epor tsi n the cur rentpage t he sym bol soft he Sel Objki nd thatar e insi de the rect angl e r:t he f irst
obj ect t hat i s f ound i n the rect angl e is i dent ified by SP1,t he l astone by SP2.I n this case t he
sel ect ion takepl ace i n thespeci fied l ayert hrough t hepar am eterm ai nLayer .See sect ion 1.18.2 fora
m orecom pletedescr iption.

BoolSym bol icH it(Sym Path& ,Sel O bj,Draw O bj ect *& )
Itdecodesapat h (seepar agraph 1. 18.2)

BoolFi gPtr2Sym Pat h(Sym Path& ,Fi gura*)
Itr econst ruct sthepat h ofaf igurest arting f rom thepoi nter.

BoolCm dAddBat tuta(Battuta*, Booli nsAf ter,VUni tspaceUD)
Itadds a new m easur e af ter or bef ore the m easure indi cat ed accor ding to the val ue of i nsAf ter
(TRUEÿ Dopo).The headi ng oft he new m easure is i ni tial ised i n a way thati ti sequalt o thatof
the pr evi ousm easur e.The par am eterspaceUD i sused t o sett o the new m easure the space t hathas
to rem ain em pty aboveand bel ow thest af f.I tr eorgani sest henum bersofm easur es.

BoolCm dAddBat tuta(Battuta*, Booli nsAf ter,VUni tspc,ArgType& nc,ArgType& np)
On the cont rary of t he pr evi ous com m and if t he l ect ern is a M ASAE, it r eturns t he val ues of
Num ericCode (nc)and Num Pr ogress( np)i n the new m easure,ot herwise,i ft he l ect ern isa DLIOO
one,t hepar am etersar eused t o sett heat tributesNum ericCodeand Num Progressoft hem easure.

BoolCm dDelBattuta(Battuta*)
Itdel etesam easur eoft hel istofm easur esand r eorgani sest henum berofm easur es.

Battuta *G et Batt(Num Codenc)
Itr eturnst hepoi ntert o them easurewith Num ericCodenc.

Battuta G etBattW ithFig(Figura f ig)
Itr eturnst heBattutathatcont ainst hef igure.I ft hef igureisnoti n thism easurei tr eturnsNULL.

voi d Add(Battuta* bat )
Itaddst hem easurepassed aspar am etert o thebot tom oft hel ist .

voi d AddAfter( Battuta* bat )
Itadds t he m easure passed as par am eteri n the posi tion speci fied by t he at tribute NumProgress of

them easure.
BoolDel eteSym (Draw O bject * sym )

Itdel etes f rom the cur rentpage t he sym bolsym r ecal ling the DeleteSym m ethods oft he m easures
untiloneoft hesef indsi tand del etesi t.I tr eturnsTRUE ift hesym bolhasbeen del eted.

voi d Suona ( M oodsM idiW rite*)
Itcr eatest hef ileto bepl ayed vi aM idii nterface.

voi d Setfirst BatPage(Battuta* )
Itset stheval ueoff irstBatPage.

voi d G oBatt( Num Codenb)
Setstheposi tion on m easur enb.

BoolPageUp ( Pentagram m a pent [],i ntnPent ,Bool )
Itgoesback onepage,r eturnsFALSE ifi t’ snotpossi ble.

voi d Reset Current( )
Takesi fpossi blethei ntest azi one( headi ng)oft hepr evi ousm easur e.

Battuta* G et Current Bat( )
Itr eturnspoi ntert o thecur rentm easur e.

BoolM oveCurrent BatForw ( )
Getnextnodeoft hel ist .

BoolCheckCurrent ( tipoSpart ito ts,Vuni t& Int W dt,Vuni t& W dt,Boolf irst Colonna)
Checkst hel istofm easur esf ort hevi sual isat ion.

voi d SetupCurrent Sim boli( )
CallsSetupSim boliofbat tuta.



DE4.1.1 W EDEL ToolKit

224

voi d SetupSim boli( )
CallsSetupSim boliofbat tuta.

intSave( FILE*,Cont ext )
Registert hel istoft hem easureson f ile in M DS form at.

voi d Com prim iBattute(Boolabi l_com press)
Used form ul tirestm easur es.

voi d Com pressBat t( Battuta* pbat 1,Bat tuta* pbat 2,i ntnb)
Used form ul tirestm easur es.

intG et Num eroBatut teVere( )
Countsthenum berofm easur es,count ing onl y onet im em ultirestm easur es .

Boolpri ntPage(Pentagram m a[],i nt )
Printing m ethod f ort heact ualpage.

voi d pri ntPage()
Printing m ethod f ort heact ualpage.

24.3 Class Li st aIntEst

24.3.1 Descri pt ion
Thiscl assr epresent sa l istofext ended i nterval s.A l lt he sym bol sofi ntervalr elated to any f igure of
thescor earecol lect ed i n thisuni quel ist .Theor deroft hesym bol si nsi dethel isti sm eaningl ess.
Sincem orethan oneext ended i ntervalcan st artand end on t hesam ecoupl eoff igures,t hecoupl eof
attributesPfigStart ,PFi gEnd ofa sym boldoesnotconst itute a key f ort he resear ch i n the l ist .Thi s
im plies t hati fst arting f rom a figure orf rom a coupl e off igures we wantt o f ind the i nterval s that
startorend on i t/them ,wehavet o scan t hewholel ist .
The cl ass has as t ask t he posi tioni ng and t he desi gni ng of t he i nterval s.The i nterval s ar e drawn
above orbel ow the sel ect ed f iguresaccor ding to the val ue seti n the Sopra at tribute oft he i nterval .
To m ake easi er t he readabi lity of t he m usicalpi ece i thas been deci ded t o representt he i nterval s
outsi de the st af f:Legat ura diV al ore is an except ion when two notes of t wo adjacentchor ds ar e
sel ect ed.I n addi tion the i nterval s ar e drawn fol lowing an or der due t o the type of t he i nterval ,
accor ding to thef ol lowing l ist :
1. Legat urediV al ore
2. Legat ureQuadrate
3. Legat ure
4. For cel le(D im inuendo eCr escendo)
5. M odi ficaOttava
6. Cam bi o diRi tornel lo
7. Onda
8. Fr ecci a.
In thecaseofan useri nterfaceoft heDLIOO/PDLOO kind,i tcan happen t hatt hei ntervalext ensi on
foresees t he possi bi lity of br eaki ng the i nterval i n m ore segm ents havi ng thus t he possi bi lity to
perform acarriager eturn.

24.3.2 Fat herCl ass
Lista

24.3.3 Prot ect ed Attri but es
Num CodeCodeCounter

Num ericcodeoft hei nterval s.
List a LStart edSopra,LSt art edSot to

These l ists ar e em ployed onl y dur ing the scanni ng of t he m easures f or t he posi tioni ng of t he f igures
bel ongi ng to thisl ist .They cont ain thei ntervalsym bol s(placed r espect ivel y aboveand bel ow thest af f)
thatar e cur rently begun butnotyetended.The st arting x- axi s val ue has al ready been assi gned t o the
sym bolsoft hese l ists,butnotyett he width and nort he st arting y- axi sval ue (thisl attercan depend on
thei ntervalsym bol sthatar efound on t hesuccessi vef igures) .

BoolRevi si on Y
W hen iti sTRUE,the scanni ng oft he m easures pr oduces onl y a r evi ew oft he ver ticalposi tioni ng of
the i ntervalsym bol s,w i thoutm odi fyi ng the width and t he x- axi s.I ti s to be putFALSE f ort he f irst
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scanni ng of t he m easures,and TRUE f or t he second one, i n order t o let i t cor rect onl y event ual
over lappi ngsbet ween sym bolsthathavenotbeen consi dered by t hef irstscanni ng.

Boolonl yLegat ure

24.3.4 Prot ect ed M ethods

Node* G et Int Start F(Figura *pF,Node*pN,BoolAccordo)
Itscanst he l istby st arting f rom the pN node i n ordert o det erm ine the nextnode cor respondi ng to an
intervalt hatst artson t he *pN f igure.The i nterval sLegat ura diV al ore inser ted i n a chor d,ar e di rect ly
posi tioned and ski pped.I fi tr eturnsNULL,i thasf ound not hing.

Node* G et Int EndF(Figura *pF,Node*pN)
Itscanst hel istby st arting f rom thepN nodet o det erm inethenextnodecor respondi ng to an
intervalt hatendson t he*pF f igure.I fi tr eturnsNULL,i thasf ound not hing.

24.3.5 Publ ic M ethods

List aInt Est()
Construct ort hati ni tial isest heem pty l ist .

∼ List aInt Est()
Destroyert hatr ecal lstheFreem ethod( ).

voi d Ini t()
Iti ni tial isest hel istofi nterval sasvoi d l ist .

voi d Free( )
Deallocat esal lt hepoi ntersconnect ed to thel ist .

voi d SetCodeCounter( Num Codenc)
Itset stheCodeCounterval ueatnc.

Num CodeG etCodeCounter( )
Itr eturnst heCodeCounterval ue.

Int Esteso *G et Num CodeInt (Num Code)
Itr eturnst he poi ntert o the ext ended i ntervalw i th num eric code equalt o the passed par am eter.I fsuch
intervaldoesnotexi stsi tr eturnsNULL.

voi d SetRevisi onY (Boolry)
Itset sRevi si onY equalt o ry.

Bool AddLegVal ( Cm dID cm d, Fi gura *pF1, Fi gura *pF2, Bat tuta *pb1, Bat tuta *pb2,
TipoInseri m ento, ArgType Arg, ArgType& nc, i nt voi ce, Bool M ul tiv, i nt St em First , i nt
Stem Last,)

Accor ding to a com m and code cmd,an i ntervalsym boli s al locat ed f or t ie,added t o the l istand i ts
attributes ar e assi gned. I f t he poi nters assi gned ar e not com pat ible with the ki nd of i nterval ( see
Test AndSetm et hod oft he cl asses I ntEsteso and I nterval lo),t he m ethod per form s nothing and r eturns
TRUE.

Bool Add( Cm dID cm d, Fi gura *pF1, Fi gura *pF2, Bat tuta *pb1, Bat tuta *pb2,
TipoInseri m ento, ArgType Arg, ArgType& nc, i nt voi ce, Bool M ul tiv, Bool St em Int , i nt
Stem First ,i ntSt em Last,BoolInt erm ,BoolDraw Int )

Accor ding to a com m and code cmd,an i ntervalsym boli sal locat ed,added t o the l istand i tsat tributes
are assi gned.I f t he poi nters assi gned ar e notcom pat ible with the ki nd of i nterval ( see Test AndSet
m ethod oft hecl assesI ntEsteso and I nterval lo),t hem ethod per form snothing and r eturnsTRUE.

voi d Add(Int Esteso *pInt )
Itaddsasym bolofI nterval loEsteso.

voi d Add(Int Esteso *pInt ,ArgType& nc)
Itaddsasym bolofI nterval loEsteso.

voi d AddStart edSopra( Int Esteso *pInt )
Itaddst he sym bolpoi nted by pI ntt o the l istLSt art edSopra.I tm ai ntainst he l istor dered to per m itt he
posi tioni ng f ol lowing theor deraccor ding to thetypeofi nterval .

voi d AddStart edSot to(Int Esteso *pInt )
Itaddst he sym bolpoi nted by pI ntt o the l istLSt art edSotto.I tm ai ntains t he l istor dered to
perm itt heposi tioni ng f ol lowing theor deraccor ding to thetypeofi nterval .

voi d AddStart ed(Int Esteso *pInt )
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Itaddst he sym bolpoi nted by pI ntt o the l istLSt art edSopra orLSt art edSotto dependi ng on
itsat tributeSopra.

voi d UpdateStart edSopra( constPoi nt& Plv,constPoi nt& P,VUni tY Pent )
Itpr olongst he “st arted above” sym bol st illP. x orPl v.x,i n ordert o over hang P and t he st af fofwhi ch
we assi gn YPent( co- ordinate oft he i nferiorl ine).I tupdat es t he ver ticalposi tion ofsuch sym bol s i n
order t o avoi d over lappi ng am ong them : t he sym bol s ar e pl aced f rom the bot tom toward the top
fol lowing theor deroft hel istLSt art edSopra.W econsi derPl vorP accor ding ast heanal ysed i ntervali s
Legat uradiV al oreornot .

voi d UpdateStart edSopra( Figura *pF,VUni tY pent ,Booli nAccordo,Boolf ine=TRUE)
Itpr olongst he “st arted above” sym bol st illt he f igure poi nted by pF,i n ordert o over hang such f igure
and t hest af fofwhi ch weassi gn YPent( co- ordinateoft he i nferiorl ine).I tupdat est he ver ticalposi tion
ofsuch sym bol s i n ordert o avoi d over lappi ng am ong them :t he sym bol s ar e pl aced f rom the bot tom
toward thetop f ol lowing theor deroft hel istLSt art edSopra.

voi d UpdateStart edSopra( constPoi nt& Plv,constPoi nt& P,Vuni tY pent ,Boolf ine=TRUE,
Figura *pF, Booli nAccordo=FALSE)

Itpr olongst he “st arted above” sym bol st illt he f igure poi nted by pF,i n ordert o over hang such f igure
and t hest af fofwhi ch weassi gn YPent( co- ordinateoft he i nferiorl ine).I tupdat est he ver ticalposi tion
ofsuch sym bol s i n ordert o avoi d over lappi ng am ong them :t he sym bol s ar e pl aced f rom the bot tom
toward thetop f ol lowing theor deroft hel istLSt art edSopra.

voi d UpdateStart edSot to(constPoi nt& Plv,const Poi nt& P,VUni t Y pent ,Boolf ine=TRUE,
Figura* pF=NULL,Booli nAccordo=FALSE)

Itpr olongst he“st arted bel ow”sym bol st illP. xorPl v.x,i n ordert o under lieP and thest af fofwhi ch we
assi gn YPent( co- ordinate oft he i nferiorl ine).I tupdat est he ver ticalposi tion ofsuch sym bol si n order
to avoi d over lappi ng am ong them :t hesym bol sar epl aced f rom thetop toward thebot tom fol lowing the
orderoft he l istLSt art edSotto.W e consi derPl v orP accor ding ast he anal ysed i ntervali sLegat ura di
V aloreornot .

voi d UpdateStart edSot to(Figura *pF, VUni t Y Pent , Bool f ine=TRUE, Fi gura* pF=NULL,
Booli nAccordo=FALSE)

Itpr olongs t he “st arted bel ow” sym bol s t illt he f igure poi nted by pF,i n ordert o under lie such f igure
and t hest af fofwhi ch weassi gn YPent( co- ordinateoft he i nferiorl ine).I tupdat est he ver ticalposi tion
ofsuch sym bol si n ordert o avoi d over lappi ng am ong them :t hesym bol sar epl aced f rom thetop toward
thebot tom fol lowing theor deroft hel istLSt art edSotto.

voi d UpdateStart ed(Figura *pF,VUni tY pent ,Booli nAccordo,Boolf ine=TRUE)
Itupdat es t he width (and consequent ly the hei ght)and t he ver ticalposi tion oft he st arted sym bol s i n
ordert o over hang orunder lie the f igure poi nted by pF ( alwaysout si de the st af f).I tavoi dsover lappi ng
am ong sym bols.

voi d Rem oveStart ed(Int Esteso *pInt )
Itdel etes pI ntf rom the “st arted”.The del etion i s per form ed consi dering the l istoft he “st arted” as a
stack ( in thatonl y the l asti ntervali nser ted can be del eted).I fwe wantt o del ete an i ntervalt hati snot
the l asti nser ted this has t o be m arked t hrough t he at tribute Remove of I nterval loEsteso and wi llbe
physi cal ly del eted onl y when theabovel yi ng i ntervali sdel eted.

voi d ClearSt art ed()
Itvoi dst he“st arted” l ists(obvi ousl y i tdoesnotdeal locat est hesym bol s) .

voi d CancInt est Fig(Figura *pF)
Itf indst heevent ualsym bol sofI nterval loEsteso t hatst artand end on t hef igureand del etest hem .

voi d CancInt est Bat(Battuta *pbat )
Itf indst heevent ualsym bol sofI nterval loEsteso and del etest hem .

voi d Reset Pos()
Deallocat est heSegm entiofal lt hei nterval soft hel ist .

voi d FindPrevSt art edFi g(Figura *pF)
Itput si n the“st arted”t hesym bol sst arted i n thepr ecedi ng pagest hatend on t hef igurepoi nted by pF.

voi d FindPrevSt art edBat (Battuta *pB)
Itput s i n the “st arted” t he sym bol sst arted i n the pr ecedi ng pagest hatend on t he m easure poi nted by
pB.

voi d Exam ineFi g(Figura *pF,Vuni tY pent ,BoolAccordo,Booli nAccordo)
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Itchecksi fsym bol sst artorend on t he f igure poi nted by pF i nterval .I n the asser tive case i ti nser tsor
del etesf rom the“st arted” t hef ound sym bol s.I n any case i tupdat est hedi m ensionsand posi tionsoft he
started.

voi d Exam ineIni zi oPentagr( Battuta *pB)
Ift he assi gned m easur e st artson a st af f,i tset sthe posi tion ofeach st arted sym bolatt he begi nni ng of
them easure.

voi d Exam ineBat (Battuta *pB)
Itchecksi fsym bol sst artorend on t hem easurepoi nted by pB i nterval .I n theasser tivecasei ti nser tsor
del etesf rom the“st arted” t hef ound sym bol s.I n any case i tupdat est hedi m ensionsand posi tionsoft he
started on each f igureoft hem easure.

voi d EndPage( Battuta *pB)
Itendst hedesi gn oft hest arted sym bol satt heend oft heassi gned m easur eand voi dst hetwo lists.

voi d EndRow (Battuta *pB)
Itendst he desi gn oft he st arted sym bol satt he end oft he assi gned m easur e and addsa segm entt o the
interval soft he“st arted”.

voi d Draw ()
It dr aws the i nterval sym bol s that begi n and end on t he page ( those out si de the page have
PFirstSegm =NULL)

BoolH i t(constPoi nt& p,Sel O bjsobj ,Draw O bj ect *& obj sel ,Sym Pat h& ,sym Pat h)
Seesect ion 1.18.2.

BoolSym bol icH it(Sym Path& ,Sel O bj,Draw O bj ect *& )
Itdecodest hepat h sym Path (seepar agraph 1. 18.2)

voi d ValutaLegat ure( )
CallsV al utaLegat ureofcl assLegat uraforeach obj ect

voi d SetO nlyLegat ure( Boolonl yLeg=TRUE)
Setsonl yLegat ureto TRUE.

voi d pri nt()
Itpr intsthei ntervalsym bol s.

voi d Adj ust VUFig()
Itcal lstheset up on scr een f ort hesym bol

BoolDel eteSym (Draw O bject*pD)
Itdel etesf rom thel istt hesym bolpassed aspar am eter( vi apoi nter)edeal locat ei t.

intSave( FILE *,Cont ext )
Itr egi stert hel istofi nterval son f ile.

char*Descri be(Context ,Num Code)
Itr eturnst hedescr iption ofsym boli n M DS form at.

24.4 Class Spart ito

24.4.1 Descri pt ion
The cl assr epresent sa scor e thatconsi sts i n an uni que st af f,i n otherwor dsan orchest ralpart .I ts
derivat ion f rom DrawObjecti snecessar y si nce t hiscl asscan be i nst anced asa par tofa m ai n scor e
and,i n such case,i ti s nott he onl y gr aphi c obj ectt hatcom par es i n the m ain window.The cl ass
cont ains t he sequence of t he m easures and t he i nterval sym bol s. I ts m ain ai m is the
“synchr oni sat ion”oft heset wo lists.
In case t he scor e ispar tofa m ai n scor e,i tusesonl y the f irstoft he al locat ed st af fs(pent agr[0] i .e.
*pent agr) ;i n thiscaset hem ain scor erefersto thisst af fconcer ning i tsdi m ensions.

24.4.2 Fat herCl ass
DrawObject

24.4.3 Connect ed Types
enum tipoSpart ito

SPART_UNICO Itm ar kst hescor ewhen i ti suni quei n am ain scor e.
SPART_SUPERIO RE Itm ar kst heupperscor eofam ai n scor e.
SPART_G ENERICO Itm ar ksoneoft hescor esi nsi dethem ain scor e.
SPART_INFERIO RE Itm ar kst hei nferiorscor eofam ai n scor e.
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24.4.4 Prot ect ed Attri but es

tipoSpart ito t ipoSpart
Typeofscor e.

intnRi ghi
Num berofst af fl ines.

Pentagram m a pent agr[ M AXRIG H I]
Evidentst af fsoft hescor e.

List aBattutel ist aBat
Listcont aining al lt hem easuresoft hescor e.

List aInt Estl ist aInt
Listofal lt hei ntervalsym bol s.

Num CodeNum ericCode
Num ericcodeoft hescor e(Num Codeisdef ined asshor t).

charst rum es[ STRUM _NAM E_LEN]
Nam eofthei nst rum ent.

intSpaceIni t
BoolProl BarraUp,Prol BarraDow n

24.4.5 Prot ect ed M ethods
voi d Draw Pent agram m i( )

Draw thest af fs.

24.4.6 Pri vat e M ethods

Figura *G et NextFigura( Draw O bject*pobj )
Itr eturns t he successi ve f igure (if i t i s nota space) r esear chi ng i tal so i n the successi ve

m easure.
BoolO rdi na(Figura *& f 1,Fi gura *& f 2)

Itcheckst hatf 1 precedesf 2,ot herwise i tchangest he poi nters.I tr eturnsFALSE ift he f iguresdo not
bel ong t o thesam elayer .

24.4.7 Publ ic M ethods

Spart ito()
Iti ni tial isest hedat aoft hescor e.

∼∼∼∼ Spart ito()
Itr ecal lsFree().

voi d Free( )
It cal ls the hom onym m ethod of Li staBattute and of Li staIntEst; i t deal locat es t he event ual br ace
bracket .

voi d New ()
Itst artsanew scor e,del etest hel istofm easur es.

voi d SetTipo(tipoSpart ito ts)
Itset sthetypeofscor e.

tipoSpart ito G etTipo()
Itr eturnst hetypeofscor e.

voi d SetW idth(VUnitw )
Itset s the width oft he scor e (itper form s the hom onym m ethod on t he f irstst af fassoci ated with the
scor e).

voi d SetM axW idth(VUnitw )
Itset sthe m axim um width oft he scor e (itper form sthe hom onym m ethod on t he f irstst af fassoci ated
with thescor e).

voi d SetSpaceUpDw n(VUnitsp)
Itset s the space above or bel ow the scor e (it per form s the hom onym m ethod on t he f irst st af f

associ ated with thescor e).
voi d SetCodeCounterBat (Num Codenc)
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Itset stheval ueofCodeCount eratnc.
Num CodeG etCodeCounterBat ()

Itr eturnst heval ueofCodeCount er.
voi d SetCodeCounteri nt(Num Code)

Itset stheval ueoft heCodeCounteroft hel istofI nterval liEstesil istaIntatnc.
Num CodeG etCodeCounterInt ()

Itr eturnst heval ueofCodeCount eroft hel istI nterval liEstesil istaInt.
Num CodeG etPagCounter( )

Itr eturnst heval ueoft heat tributePagCounterofLi staBattute.
voi d SetBattPage(Battuta*)

Itset s the m easure passed as par am eteras m easur e oft he begi nni ng oft he page wi th the appr opriate
num ber.

Battuta *G et first BatPage()
Itr eturnst heval ueoft heat tributefirst BatPageofLi staBattute.

Battuta *G et first BatNextPage()
Itr eturnst heval ueoft heat tributefirst BatNextPageofLi staBattute.

VUnitG et VU2Up()
Itper form sthehom onym m ethod on t hef irstst af fassoci ated to thescor e.

VUnitG et VU2Dw n()
Itper form sthehom onym m ethod on t hef irstst af fassoci ated to thescor e.

VUnitG et VU2Lft()
Itper form sthehom onym m ethod on t hef irstst af fassoci ated to thescor e.

VUnitG et VU2Rgt()
Itper form sthehom onym m ethod on t hef irstst af fassoci ated to thescor e.

VUnitG et M axW idth()
Itper form sthehom onym m ethod on t hef irstst af fassoci ated to thescor e.

Int Esteso *G et Num CodeInt (Num Code)
Itr eturnst he poi ntert o the ext ended i ntervalw i th num eric code equalt o the passed par am eter.I ft his
intervaldoesnotexi sti tr eturnsNULL.

voi d SetNum ericCode(Num Codenc)
Itset sthenum ericcodeoft hescor e.

Num CodeG etNum ericCode()
Itr eturnst henum ericcode.

intSave( FILE *)
Itsavest hescor eon af ile.

voi d DeleteBat(Battuta *bat )
Itdel etest hesel ect ed m easure.

BoolDel eteSym (Draw O bject*s)
Itdel etest hesel ect ed sym bol .

voi d EraseBat tuta(Battuta *bat )
Itsubst itutes t he sel ect ed m easure with spaces; i n addi tion i tdel etes event ualsym bol s of ext ended
interval .

BoolDel eteFigure( Battuta *bat ,Num CodeFigCode)
Itdel etest hef igureoft hebatm easur ewith Num ericCodeFi gCode.

voi d SetNPentagram m i(int ,constRect angl e& )
Itset sthe num berofst af fsand pl acest hem in the i ndi cat ed rect angl e.The posi tioni ng oft he st af fs i n
therect angl eisper form ed in ordert o provi deeach st af fw i th thesam eem pty spaceaboveand bel ow it.

intG et NPentagram m i()
Itr eturnst henum berofst af fsthathasbeen set .

voi d G oBatt( Num Codenb)
Iti sused f orposi tioni ng on t hem easurenb.

BoolG oForw ard( )
Itm ovesf orward ofam easur ewithoutr edrawing.

BoolG oBackw ard( )
Itm ovesbackwar d ofam easur ewithoutr edrawing.

BoolG oNext Page()
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Itm oves f orward of a page.I t r eturns FALSE if i t i s the l astpage,ot herwise i t r eturns
TRUE.

BoolG oPrevPage( )
Itm oves backwar d ofa page.I tr eturns FALSE if i ti s the f irstpage,ot herwise i tr eturns

TRUE.
BoolPageUp( )

Itm oves backwar d ofa page.I tr eturns FALSE if i ti s the f irstpage,ot herwise i tr eturns
TRUE.

BoolPageDw n( )
Itm oves f orward of a page.I t r eturns FALSE if i t i s the l astpage,ot herwise i t r eturns

TRUE.
Battuta* G et BattNum (intn)

Itr eturnst hepoi ntert o then m easur eoft hel ist .
Battuta* G et Batt(Num Codenc)

Itr eturnst hepoi ntert o them easurethathasnum er iccodenc.
Battuta* G et NextBat(Battuta* pbt )

Itr eturnst hepoi ntert o them easurefol lowing pbt .
Battuta* G et PrevBat (Battuta* pbt )

Itr eturnst hepoi ntert o them easureprecedi ng pbt .
Battuta* G et Last Bat()

Itr eturnst hepoi ntert o thel astm easur eoft hel ist .
voi d SetStrum Esec( char*)

Itset sst rum esto theval uepassed aspar am eter.
char*G et Strum Esec( )

Itr eturnsst rum es.
voi d SetPos(Draw O bject*d, constPoi nt& p)

Itset sthe posi tion oft he scor e and oft he associ ated st af f.Such m et hod i snecessar y onl y i ft he scor e
appear si nsi deam ain scor e.

voi d Reset Current ()
Referring to l istaBat,i ti ni tial isest hescanni ng oft hecur rentpage.

BoolCheckCurrent (VUnit& Int W dt,VUni t& W dt)
Itpr ovi des t he width of t he headi ng and t he width of t he m easure of l istaBatcur rently

exam ined.
voi d SetupCurrent (VUnitPosX,VUni tInt W dt)

Itset sthe “cur rent” m easur e ofl istaBatby pl aci ng i ti n the posi tion PosX with respectt o the f irstst af f
and put ting VU2Figureoft hem easureequalt o IntW dt.I tscr ol lsf orward ofam easur ein thel ist .

voi d Current InNext Page()
Iti ndi cat est hatt he“cur rent”m easur eisthef irstoft hesuccessi vepage.

voi d PlaceInt erval li()
Itdi sposest he i ntervalsym bol s.Pay at tent ion:i tper form sthree successi ve scanni ngsoft he por tion of
m easures’l istpr esenti n thepage.

voi d Draw ()
Itdr awsthecur rentpageoft hescor e.

voi d Redraw ( )
Itr edrawsthecur rentpageoft hescor ereposi tioni ng them easures.

voi d Draw Tagl i(constpoi nt& )
Itdr awsthel egerl inest hatar enecessar y to arrivet o thei ndi cat ed poi nt.I tscr ol lsthear ray oft hest af fs
in ordert o see i n which st af ft he poi nti s to be f ound and t hen i tr ecal ls the m ethod DrawTaglioft he
staf ff ound.

BoolH i t(constPoi nt& ,Sel O bj,Draw O bject *& ,Sym Pat h& )
Itf indsan obj ectf rom them easures’l ist .

BoolH i t(constRect angl e& ,SelO bj, shortl ayer,Sym Pat h& ,Sym Path& )
Itper form sam ultiplesel ect ion on t hem easures’l ist .

BoolSym bol icH it(Sym Path& ,SelO bj,Draw O bject *& )
Itdecodest hepat h.

BoolFi gPtr2Sym Pat h(Sym path& ,Fi gura*)
Itdet erm inest hepat h st arting f rom apointer.
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voi d AddBattuta(Battuta *bat )
Itaddsam easur eatt heend oft hescor e.

voi d AddBattutaDopo(Battuta *bat )
Itaddsam easur eatt heend oft hescor e.

voi d AddInt Esteso( Int Esteso *i ntest eso)
Itaddsan ext ended i ntervali n thel istofext ended i nterval soft hescor e.

Cm dResultSym Com m and(Sym Cm d& ,Battuta *pb=NULL)
Seethegener aldocum ent ation oft heSym Com m and m ethod i n sect ion 1.19.I n thiscl asst hepar am eter
oft he m ethod i spassed f orr eference,i n factby t he i nser tion ofa new m easur e,M ASAE m ustm odify
som e argum ents of t he com m and in order t o pass t he Numeri cCode and t he pr ogressi ve num ber t o
DLIOO (seeLi staBattute).

voi d Suona ( M oodsM idiW rite*)
Itgener atest hef ileto bepl ayed vi aM idii nterface.

voi d Ini t( )
Iti ni tial isest heobj ect .

voi d SetProl BarraUp ( Bool)
Setsthepar am eterPr olBarraUp.

voi d SetProl BarraDow n ( Bool)
Setsthepar am eterPr olBarraDown.

BoolG et Prol BarraUp ( )
Returnst hepar am eterPr olBarraUp.

BoolG et Prol BarraDow n ( )
Returnst hepar am eterPr olBarraDown.

voi d SetSpaceIni t( int )
Setsthepar am eterSpaceI ni t.

intG et SpaceIni t( )
Returnst hepar am eterSpaceI ni t.

unsi gned l ong G etNum eroBattute()
Returnst henum berofm easur es.

unsi gned l ong G etNum eroBattuteVere( )
Returnst henum berofm easur escount ing onl y onet hem ultirestm easur es.

voi d Ini tIm pagi na ()
Setsthepagenum bert o 0.

voi d SetPageCount er( Num Code)
Setstheval ueoft heat tributePageCounterofLi staBattute.

voi d Setfirst BatPage(Battuta *)
Setstheval ueoft heat tributef irstBatPageofLi staBattute.

Battuta* G et BattCom pNum (intn,Boolf orw ard,i nt& nb)
Returnst hepoi ntert o #n m easur eoft hel isti n com pressi on m ultirestm ode.

voi d Com prim iBattute(Boolabi l_com press)
Com pressm ul tirestm easur e.

Battuta* G et BattNum Prog (Num Codenp)
Returnst hepoi ntert o them easurewith progressi venum ber=np.

Battuta* G et Current Bat( )
Returnst hecur rentm easur e.

BoolM oveCurrent BatForw ( )
M ovethecar etoft hel istonem easur eahead.

voi d SetupCurrent ( VunitPosX,Vuni tInt W dt,Vuni tM axW dt)
Setup m easuresf orvi sual isat ion.

voi d AddInt Esteso ( Int Esteso *i ntest eso,ArgType& nc)
Addsan ext ended i nterval( interval lo est eso)i n thel istofext ended i nterval sofspar tito.

voi d SetupCurrent Sim boli( )
CallstheSetupCurrentSim boliofLi staBattute.

BoolG et Stem (Num Codenb1,Fi gura *pF1,Num Codenb2,Fi gura *pF2,BoolForA l l=TRUE)
ReturnsTRUE ifst em upward, FALSE i fdownwar d.

BoolInt erm ed ( Num Codenb1,Fi gura *pF1,Num Codenb2,Fi gura *pF2)
Used to det erm inethebow oft hesl ur.
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char*Descri be(Battuta *)
Returnst heM DS form atdescr iption.

Draw O bject*G et O bject( Sym Cm d *M yCm d)
Returnsapoi ntert o theobj ecti n them odelf rom acom m and with them ouse.

char*G et Nom e(voi d)
Returnsst rum es.

voi d pri nt( )
Printing m ethod.

voi d pri ntdi r( )
Printing m ethod.

Notes:
The addi tion ofLi staIntEsti s recent .Due t o this “new ent ry” som e com m ands di rect ed to
Battuta m ustnow be di rect ed to Spartito,t hathas t o im plem entnew m ethods i n order t o
m anagethem .I n factwehavest illt o copewi th thef ol lowing si tuat ions:
• W hen wedeleteaf igure,Li staIntEstm ustbei nform ed in ordert o del eteal lt hesym bol s

thatst artand end on t hef igure.
• W hen a singl e not e passest o a chor d,Li staIntEstm ustknow t he poi nters ofbot h not e

and chor d in ordert o updat ethesym bol sto thischange
• W hen a whole m easure isdel eted,Li staIntEstm ustknow al lt he f igurest hathave been

del eted.
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25 Acronym s

• ACL:Addi tionalcom m and l isti ncl uded i nto theCW F files
• ALM ,Act ion Log M anager f or st oring i n protect ed m annger t he i nform ation related to the act ions

perform ed on theW DF object saccor ding to theW DFGPC.Iti ncl uded i nto theUCM .
• AM ,Action M anager:apar toft heLocalD i st ributor.
• CM N:Com m on M usicNotation,agener icway t o descr ibeacer tain typeofm usi cnot ation
• ETT:execut ion t im etrend i ncl udei nto theEW F files
• FINALE:apr ogram form usi cnot ation qui tedi ffuseam ong publ isher s.I thasaf orm atEni gm a.
• K C,K ey Cache:f orcachi ng key on t heLocalD i st ributor
• LDID:LocalD i st ributorI D
• M ILLA:M usi cI ntel ligentLanguagef ordescr ibing thef orm atting rulesofm usi cnot ation.
• M useData:A f orm atused by CCRAH
• NIFF:A pr etended i nterchangef orm atf orm usi c
• Non-V IP:non vi sual ly i m paired peopl e
• SCORE:aform atand pr ogram form usi cnot ation,ver y used by publ isher si n thepast
• SM DL:Standar d M usic Descr iption Language.An obsol ete and neverused st andar d form usi c codi ng

derived f rom HyTim e.
• UCM ,UseControlM anager :M angeri ncl udi ng theK ey Cacheand Act ion Log M anager
• V IP:vi sual ly i m paired Peopl e
• W DF CLEAR HEADER: m ain f ile of t he W DF object cont aining al l det ai ls of cl assi ficat ion,

ident ificat ion and pr otect ion,and al lt he whole descr iption of t he W DF struct ure,w i thoutpr otect ion
detai lsand checksum .I ti sused onl y f orcl assi ficat ion pur posei nto theLocalD i st ributor.

• W DF Editor,seeW EDEL Editor.
• W DF HEADER:m ain f ile oft he W DF objectcont aining al ldet ai lsofcl assi ficat ion,i dent ificat ion and

protect ion,and al lt he whole descr iption oft he W DF struct ure.I tcont ainsal so t he key f oropeni ng the
M acro Com ponentsoft heW EDEL object .

• W DFALM :W DF Action Log M anager ,t he dem on col lect ing and negot iating the regi st ration of t he
al lowed oper ation and act ivi tiesoft heLocalD i st ributorCl ients.

• W DFCID:W DF Com ponentident ificat ion num ber.I ti s com prised oft hree par ts.The W DFID oft he
cont ainerobj ect( ifany) ,acodeoft hecom ponentt ype,agener ated num ber.

• W DFCR:W DF Classi ficat ion Recor d.The col lect ion off ieldsdescr ibing the cl assi ficat ion i nform ation
ofaW DF objectorcom ponent

• W DFCW P:A recor d col lect ing thei nform ation related to waterm arki ng audi o and i m agefiles.
• W DFGPC: W DF General Per m issi on Code.The l ist of al lowed oper ations wi th the cor respondi ng

param etersf ort heaccount ing
• W DFID: W DF ident ificat ion num ber com pr ised of t wo num bers,t he Publ isher I D and a gener ated

num ber.
• W DFIR:W DF ident ificat ion recor d.The col lect ion off ields descr ibing the i dent ificat ions dat a oft he

W DF objectorcom ponent .
• W DFitem :an el em entof a W DF sect ion,a com ponentof a W DF.I tpr esent s a W DFID,a t ext ual

descr iption and ar eferred f ileaccor ding to i tstype.
• W DFitem CH:an elem entofaW DF sect ion,a com ponentofa W DF asm ent ioned i n the W DF CLEAR

HEADER.Itpr esent saW DFID,at ext ualdescr iption and ar eferred f ileaccor ding to i tstype.
• W DFOOM : W DF Object Or iented M odel, t he OO m odel for W DF classi ficat ion, i dent ificat ion,

perm issi on,pr otect ion aspect s.
• W DFPIR:W DF PrintI nform ation Recor d.Thecol lect ion oft heobj ect sthatcan bepr inted di rect ly f rom

theW DF struct urewith thei rset tingsand l istoff iles.
• W DFPR:W DF Protect ion Recor d.The col lect ion off ields descr ibing the pr otect ion i nform ation ofa

W DF objectorcom ponent .
• W DFPRCH: W DF Protect ion Recor d Clear header ver si on.The col lect ion of f ields descr ibing the

protect ion i nform ation of a W DF obj ect or com ponent wi thout t he essent ial par ts which ar e onl y
cont ained i n theencr ypt ed headerW DF HEADER and in par ticul ari n i tsW DFPR.

• W EDELEditor:Edi torand Navi gatoroft heW DF object s.
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• W EDELM ED:W EDEL M usicEdi tor.
• W EDELOOM M :W EDEL ObjectOr iented M usicM odel.
• W NF:W EDEL Norm alFor m
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26 Fi le Ext ensi ons

Acronym Descri pt ion
AAC Audio f ile
AV I V i deo f ile,st andar d form at
AW F Filedescr ibing thecont entand t hecl assi ficat ion ofeach audi o f ile incl uded.Each audi o f ile

hast o presentaAW F f ileforal lowing thesear ch and t hei dent ificat ion.
BM P Im agefile,st andar d form at
BW F file descr ibing the cont entand t he cl assi ficat ion ofeach i m ages incl uded.Each i m age file

hast o presentaBW F f ileforal lowing thesear ch and t hei dent ificat ion.
CW F additionalcom m and l istf ile
DOC fileM S-W ord
DW F filedescr ibing thecont entand t hecl assi ficat ion ofeach docum enti ncl uded.Each docum ent

hast o presentaDW F f ileforal lowing thesear ch and t hei dent ificat ion.
EDF Execution f ile cont aining the synchr oni sat ion am ong an audi o f ile and a sym bol ic or an

audi o and an i m agescor e,asor toft heETT ofM OODS.
EPS Encapsul ated Post Script
K C K ey Cacheor
ETT Execut ion t im e trend ofM OODS,a f ile cont aining how the m easures ofa sym bol ic m usic

scor eareconsum ed dur ing theexecut ion.I ti sused f ort hepagi ng m echani sm ofexecut ion;
FON filescont aining f ontsf orvi sual isat ion ofsym bol sand useri nterface
GIF Im agefile,st andar d form at
HTM L filehtm lf orst andar d browser
HTM Such asHTM L
IW F file cont aining the l istof i m ages bel ongi ng to a m ain scor e ora par tf orand i m age scor e

m usicsheet
JPG Im agefile,st andar d form at
LW F file cont aining i tscl assi ficat ion,i dent ificat ion and t extcor respondi ng to a l yr ic f ora m usi c

part.The f ile cont ainsal so t he reference i n term sofW DFCID to the m usic par tt o which i s
assi gned and any r eferencest o thesi ngl esnot es.

M ID M idif ile
M P3 Audio f ile in M P3 form at
M PEG V ideo f ile,i n st andar d form at
M W F M illaf ilesf orm usi cedi tor
PCX Im agefile,st andar d form at
PDA filecont aining f ontsf orpr inting m usicscor es
PDF AdobeAcrobatf orm at
PIC Im agefile,st andar d form at
PS PostScriptf ile
SND Sound file,st andar d f ile
SW F sym bolicm usicf ile
TBL tabl eforvi sual isi ng and pr inting m usicscor es
TGA Targaf orm atf ori m ages
TIF Im agefile,st andar d form at
TIFF Such ast heTIF
TTY Truetypef ontsour ces
TX T file in st andar d ASCII
V W F file descr ibing the cont entand t he cl assi ficat ion ofeach vi deo f ile incl uded.Each vi deo f ile

hast o presentaV W F f ileforal lowing thesear ch and t hei dent ificat ion.
W AV W avefile in PCM ,standar d form at
W DF W EDELM USIC objectatwhol e
W M F W indow M etaf ileform at,vect orialdr awing f orm at
W NF W EDEL Norm alFor m
W TK W EDEL ToolK it
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X M L A X M L filein st andar d form at
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Consul ted del iverabl esofPLAY proj ect :
• Tide pr ojectPLAY,User needs,D2. 3,EEC,( Ch,M ander backa1,O.Jyr häm ä,D.Langol ff,and al ),

April1997.

Consul ted del iverabl esofCANTATE proj ect :
• D1-1 --Sur vey ofM usi cLi braries
• D2-1 --Sur vey ofM usi cPubl isher s
• D3-3 --Repor ton SDM L Eval uation
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Consul ted del iverabl esofH ARM O NICA proj ect :
• D1.1.1 --Theconcept"K ey col lect ion"i n relation to thedi fferentt ypesofuser sneeds.
• D1.2.1 --Cat alogui ng rulesand bi bl iographi cdat aform ats
• D1.2.2 --Cl assi ficat ion syst em s
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• D2.1.2 --Repor ton pr el im inary st udy
• D2.2.1 --Exi st ing sur veysofi nterfacer equi rem ents
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