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1 Scope oft he Docum ent

Thegodoft hisdoaumenti stobeam anudf ort headopt ion oft heW EDELdolki t.
The idea of t he W TK §to provide a large st of f undiondities induding loading, s ng, mudi c
m anipul &ion,M | D li nputrexpor t,pl ayi ng,exeaut ingt rangod ng,edi ting,navi gfaing in mudcpr inting,
expor ting,conver tingd asd ficatio and i dentificaion m anagem entet ¢ ,undert he suppor tf ort he protettion
mechaniam sin ordert o dlow building m ore com plex gopl icationsW EDELM U & com pliant. Thexe can
be:

+ Simpepluginoft heW EDEL M ugEditorsuchast heAndyd smoduleoft helRCAM or

* Redmus ceditorsauchast heVIP M uscedi torofSVB,| LSPand ARTEC

In the following sa ion,bot h obj edor iented moddand d assdoaument sare reported.Ont hexe bas sthe
devd opersare guided to build theirown gopl ication reped ing the phyl osophy of W EDELM U SIC object
oriented m oddlasdef inedandi nvent ed aD Sl .

Thisdooum enti sprivatePubl icver 9on oft hisdocum entwi llbedi gributed and coul d be used onl 'y under
thes gnaureofanagr eements miart othatr eportedinthenexsubsed  ion.

1.1 W EDEL ToolKitAdopt ion Ageem ent W TK adoption ageem ent

Inthissed ion agener ddesr iption oft he agr eem entt hawi llber equired to d ng foradopt ingtheW EDEL
toolki tW TK,i sdisusd.Theadopt ionagreementi nd udesal idofdut iesand r uesthahavet o reged
by the adopt eroft heW TK.Thee gui ddineswillbeused f orpr odud ng the agr eem entt hatwi llhaet o be
sgned byt hedlt heuser sthawoul dliketousetheW EDEL dolki tf ori mplementing theirgppl ications
Thesameagreementwillhaet obed gned byt he projedpar tnersd neitsear ly ver Sonorwhenaver don
capabl eofl cadingW EDEL érm awillber eedy.

1. t heW EDEL Toolkitwi llbedd iveredin OBJorD LL codeThe aode cannotbe unasseem bl ed.

2. t heW TK wiii nd udeaser idnum ber .Thi scannotbem odi fied.

3. Thedd iveredW TK canbeused onl y by per sonndempl oyed byt hefirm hahass gnedt he agr eem ent.

4. The f irm cannotbem akecopi esandr edidributetheW TK b others

5. TheW TK canbeusdf ori m pementing appl icationsorpl uginEach appl icaion hast oberegigeredto
the DSlorW EDELM USC oonsortium.Non regigered appl ications willbe notcgpabl e of | oadi ng
mudcinproteded formaDur ingtheregi gration the D SlorW EDELM U SC organi stion willpr ovi de
anum berofennobl  ingthereadi ng ofpr otected obj ed s

6. Ther eisno caesi nwhichthe W TK can be used f orpr odud ng files cont aining desr iption ofmus ¢
festures coming from he Objed Oriented modd of mud c The pr odudtion of ASCI I, Bi nary or
Enaypted filesby ud ng W TK code is notd lowed. The gener ation oft emporary orhi dden ori n
RAM D3$K filesisnotd lowedAl It he dbovegener ation off ilesar enotd lowed.

7. Thepr otedtion m echani an senforced i nto the W TK batt akesi nto aocoountt  he protedtion apedtoft  he
loaded W TK objedhavet oberepedt edhovi olaionisper mited.

8. The bui Idert hati ntendsto ue the W TK bri mpementing a saeri nto a differentf oomathast o
communica e the intention to DSlorW EDELM U SC organi sstion. Thi swillbe poss  ble aooor ding to
the per misd on managerand t husaooor dingtotheruleforr eped ing pricesand abi litation € aed by t he
publ isher sintheW DFGPC.

9. Thebui Iderhavet o us onl ythe CdlBak pr epared fort hem .Each di fferentopen cd  |badk wi [lbe
disbl efort hei rue

Ifone ormor e oft he above r ules willbe non r epet ed a ged fic legdadt ion willbe par formed by
W EDELM U6l oongor tium orD SIf orr ecover ing the econom i caldam age per form ed by theinfraction.
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2 TheW EDEL ToolKit

TheW DFoolki ti scomprisedofd It he com ponent swhich ar e ol oured inthenextf igureThi sm eansthat
thefollowing com ponent sareind udedi ntotheW D F TooKit:

I/

W DF Loaderand Saver- -l oadingandsai ngoft heW DFfles

W DF Pemdd on M anager- -at ool sf orm anagi ng and cont rolling the per m &5 onsd lowed

W DF Nagator- - themudceditorandi ntegraor.Thema nentryforbui IdingW DF obpadsand f or
inged ing them .

Clad ficationdent ification,Prot edionPi ntingM anager- -anobj edor iented m odeff orcol ledting
andmanaging d It heinformaion rdaedtod as ficaion,pr otedion,i dentification,and pr inting recor d
ligedintheprevi ouspar agrgohs

Lyi cEditor- -t heedi torf orl cadingandass gninglyricslinestoparts

AudioPlayer- -.aplayef orpr odud ngmudcfrom ssverdaudi oformas

W EDELOOMM W EDEL @Br iented M usicM odd. TheOO moddofmud cusdat hebas sfor
m odelling

Convet es ( ym bolic M udc) - -t ool's for conver ting welknown symbol ic mudc formas uch as
FindeSCORE andM Dli ntotheW EDEL érm a

M DIGeneat or- -at oolf oroonver tingW EDEL musformatoM DIf orm at

~ g?[%lx\ﬁ
¥ | <

M diFi nale
0r €

@— [ pExeaut o Pii nt hs M DI
Clas fication Convet es G enga-
bent ification Lyi c Audio Peaf or- M LLA Fom at ter tor
Pii nting Editor Player m ance
Prot ection < M anager > W EDEL OO M oM odd

W DF N awat or

W DF Pemgs on M anager

W DF Loaderand Saver

TheW DF obpdor iented moddi sderived f rom hatofM OO D S ind udi ng theim plem entation of :

New sym bols

Themanagem entofd It herdaedd ementsontheW EDEL obpd ;

Theintegraionofi magesoreand ymboal ic

Theintegration ofaudi ofileswithdlocom ponent ss/mbol icmuscandi magesore

oonve tersfrom FndeSCORE,and M IDIi nthesever adver sons

XM L based loader sand saver sfort he W EDEL M odddefined i n the previ ous sedt ionsand com pr ised
by sver df iles

16
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e imagesoreloader | W F;

e anobjedor ientedmoddofd It hedruduresoft heW EDEL HEADER;

*  FontTabl eeditor;

htmllinkst owardsext ernddocum ent sand € artingfrom hem uscnot ation d em ents

e thed ashi erarcdhy duet othem anagem entofd asd ficationper mis onpr otedionandi dentification;

e thelyricedi torand managem entofl  yricinthem odd;

» thefredboar d edi torand m anagem entoft  abl auresi ntheM uscm odd;

» transser Af undiond itiesf ormanagi ngaudi ofilespr odud ngM IDIpl aingW aefilesa c;

moddappor tf ormultigaffmud cpiecesar papi anoor gan;

» oft hemoddf orThei nd ud onoft ablatureand f retboar ds

e theappor tf ort hemanagem entofe affwith123, 4,561 ines

e judificationand! inebreski ngd gorithm shasedon 4 yi e param elers

* adrongyimpoved ver on ofM | LLA medanian formanagi ng vi sud isation rules i ndependent ly on
them uscoom plexi tyind udingbeami ngup/ downgt c;

* adebuggaf oM ILLA ea fication;

* W EDEL Edorf ornavi gatingon W EDEL Olgasd rudure

e Pemid on M anagerf orcont rolling the adt ivitiesof W EDEL Editorand M us ¢ Editoracoor ding tothe
permid ongrantedintotheW EDEL Olgd ;

e Adding ®ver dgmbal st alaurspedd soome d esd teraions with parenthed sver dd fferent
noteheads some hor izontdgmbol s (dursa exendo, desy  exendo, bend,t e wi th different! ines
dasheddot tedoont inuou dacgpoacmdae cC

e Supportf orExchangi ngM er gingj oininggl itting | ayer sto partsandvi caver &2

e Supportf orpr inting mudcbot hm ain sor e and par ts

e Supportf oroont rollingocond gency ofm essur s

e Supportf orf orm atinginautom aicmannerm ultil ayer s

* Exporti nM DIforma

* Playeraud oW AVE and M P3

* Ofmedhani an forext racting exoer ptsfrom musor es

* Ofmedhani an forext racting exor ptsfrom audiofiles

e Syndr onistion m echani am from g/m bolicexeaut iontothe Audiofile

* Repreentationandvi sud izationofmud csor eand theaud ofile

* Repretaionandvi sud izationofmud cinimagesoreformatand t heaudi ofile

* Adugmentoft hemudcexeaut ionraeinredt imeformud csor e

* Adugmentoft hemudcexeaut ionraeinredt imeformud csor einimageoreform &

e Movinghi dingi m porting part

* Trangog tiond gorithms

e M edhanign sfori ndudinglyric

* Reorganistionoft heGUIofM OODS:

e redud ng hi erardy degp ofm enusf orgr gphicg/mbol §
* indusonofd as cdmenusf ordi redad ivationoff undiond ities

e adoptionoft hear ollbaf oni wud id ng page

* themedhani an form anagi ngtheprintingvi ew
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3 Generll deaontheW EDEL ToolKit,W TK

Theideaisto provide (by DSI)t o theinvo ved par thnersthe OO M uz M oddasa g aic library with the
asod ated headerf ilesl neachd asoft heW DEDELOOM M have been added a virtudpr oted ed m ethod
foreacht ypeofsr vicethathavet obeim plem ented byt he partners

The addi tion ofsaver  af und iond itiesf orauppor ting driver sfor:
* Andyingmudc(M uscAndys )) ;
* Redud ngordies ramudcto piano( PianoRedud ion());
«  Compaingmusc( Com paingM usq));
* Printing Braillg( PrintingBraill&());
* Dexribingmudcwith peechmus ¢( SpokenM us ));
e VIP M uscEditing (V IPEditing());

Thee | adagped s awve been pr ovided by DSIt 0 other par thers as Cd IBaks i n the objedor iented
hierarchy oft heW EDEL OlgaOr iented M uscM odd.

W EDEL W EDEL W
M ugc Editor M usc Editor

o Piano | Compaing [ M udc M | VIPMusc [ Spoken u Bralle
Redudion M usc Andys s M usc Editing M usc M udc
Servi ces Editing Servi ces Servi ces Servi ces
Senvios
| =readonly O
Vi
W EDEL OO M oM odd

W DF OlgaOr iented M odel

Forexam pl eforM ud c And ys3 shave been added:

int Partitura::MusicAnalysis(MusicAnalysisData*)
int Battuta::MusicAnalysis(MusicAnalysisData*)

etc.

The partnerhavet o im plem entt he m ehodst o provi de the sr vice ud ng the publ icand i nterndser vi aes of
the dasest he partner coul d d 0 ue an own def ined d ass (eg. M us cAndyd Daa) wher e input
informaionisprovided (egexadped fication oft he ser vicerequiredf ile/devi cewhereto putt hereal ts

oconf iguration parameerset ¢) wher e addi tiondi nterm ediaste data can be 4 ored and wher e aggr egat ed
reall tscanbesavedt obepasedt otheupperl ayer( typicd lyusyi nterface) .

TwokindsofW TK havebeeni dentified:

1 the W TK orVIPs(thisisaredt oolki ti n which the di gribution willd low the i m plem entation of
totaly new mudcedi torg).

2. theW TK brmud cand yd s(thisisthetypi Pl ug In modulet heW EDEL M ug Editorr enainsthe
man mudcentry oft he s/4 em and the added f und iond itiesar e attadhed Vi aamenu and can i nteradt
withtheW EDEL OlgaOr iented M uscM odd).

Pleae nott hait he Pianoredud ioncanbeusedd s from tetool sdevd opedforVI P people
18
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3.1 TheW TK brVIPs

€| W EDELVP M udEditor

W DF
Editor t

W EDELO© OM MV-P-

W EDELOOM M

Thistoolki ti scom posed of :

e W DHeditor,d asesf orusy -interface (man window,di doggand d asesf ordat a represent aion of
informaiongoredinaW EDELIife

« WEDEIOOM M ltemuscd aseswi th s vi .em ethods

TheW D Feditorg artstheVIP M udcEditorcd lingthefund ion:
int OpenMusicEditor(WEDELFile* pWDF,Partitura* pMainScore, int partNumber)

w here
» WEDELFile *pWDF,
isthe poi ntert o thel oaded/ nev W EDEL Fef rom thispoi ntert heinformaionreatedtothe
oom ponentsoft heW EDELiflecanber erieved and m odi fied.
e Partitura *pMainScore,
isthepoi ntert otheloaded mansor eoranew onet heVIP syvicescanbecd ledonthisobj edt o
navi gateand m odify the obj edt.
e int partNumber,
isthepartt o beopenedOf ort hemansor e1f ort hefirdpar t,2f ort hessoond et

Thereturnvd ueindica esift heVIP M uscEditori sproperly g arted (vd ue Dornot( va ueO).
The obj eds referred by pWDF and pMainScore wi llbe aceess  ble untilt he W DFeditor cd Is the
CloseMusicEditor f und ion.

TheW DFeditord osest heVIP M uscEditorca ling thefund ion:
int CloseMusicEditor()

thereturnva ueindicatesi ft heedi tori sproperlyd osed ( vd ue )ornot(  va ue Q).

Tomantangna onizdthelidoft hesmbadl icpa tsandt he par tsvi ewed in them uscedi tort hefollowing
fund ion can be used:
» void WDFPartAdded(int partNumber, char* name)
thisfundioniscd led from heW D FEditorwhenanew par ti saddedpar tNum beristhe num beroft he
partand nam ei tsname.
« void WDFPartDeleted(int partNumber)
thisfundioniscd ledfrom heW D Feditorwhenapar ti srem oved.
* void MusicEditorPartAdded(int partNumber, char* name)
thisfundion havet obecd led from theM uscEditorwhenanew par ti sadded.
e void MusicEditorPartDeleted(int partNumber)
thisfund ion hast obecd ledfrom teM udcEditorwhenapar ti srem oved.

OnegatedtheVIP-M udcEditorcanuset heVIP-Servi cest orerievet heinform aon needed.

The par tnersinvol ved i nto the dev opm entoft he m usc edi torf orV 1 Pswillpr ovi deafundion forpr inting
Bralleand pokenmus ¢

e int PrintingBraille(WEDELFile *, Partitura *, PartNum, BraillePrintData & )
19
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* int SpokenMusic(WEDELFile *, Partitura *, PartNum, SpokenMusicData & )

Anatributeforeachent ity oft he OO herarcywillbeava lablel thasbeeni m plemented byi nd udingitas
anatributeofDr avObed:i ntVI PUsxD aa

3.2 TheW TK brMusi c Analysis:

W EDELM uscEditor

v

W DF —» W EDEIAndyd sPlugin
Editor ¢

W EDEIOOM M
M uscAnd yd s Servi ces

W EDEIOOM M

ThisW TK soom posed of :

e W DHeditor,d asesf orusy -interface (man window,di doggand d asesf ordat a represent aion of
informaiondoredinaW EDELIife

e W EDELIM usiEditord asesf oruser -interface (sor ewindow di dog9

« WEDEIOOM M llemudcd asseswi th s vi cem ethods

Fort he com m unication bet ween the W EDELM USIEditorand t he W EDELAndyd splug in,a gped fic
dassi susd:

class WEDELMUSICalAnalysis

{
public:
WEDELMUSICalAnalysis(wxMEScoreFrame*, WEDELFile*, Partitura*);
~WEDELMUSICalAnalysis();
int Initialize();
wxMenu *CreateMenu();
int HandleMenu(int menulD);
bool Doldle();

}

W hen he W ED ELM udcEditori s¢ arted anew WEDELMUSICalAnalysis obj edi sa eated ged fying
the mugc edi torf ram et he obj edr epresent ing the W ED ELHie and t he obj edr epresent ing the soor e and
then m ethod Initialize( )i s led. Af tert hatt he CreateMenu( )method isc led and t he wxM enu
objedr eurnedisaddedt othemenubar.Thel Dsoft hem enusm ugs artf rom 1000 and end bef ore 1100.
The m ehod HandleMenu i scd led whenam enuwiththem enulD from 1000to 1100 ssd edt ed.

The method Doldle i scd ledwhenthe g4 em sidlei thavet oreturn TRUE fmoreidetim e is needed,
FALSE oherwise (inthiscae Dol deisnotcd led untilanew eventi  sreocsi ved and t he /2 em becom es
ideaga n).Fi ndlytheobj edi sdet royedwhent heeditori sd osed.

The W EDELM USldAndyd smay accesst o the W EDELHe informaion ud ng itsinterface and t o the
smbolicmansor eud ngthemuscand ys ssr vi oesi m plem ented.
ThewxM ESooreFram eisused byt heW EDELM U SldAndyd sobj edt ohighlightsor ed em ents

A virtudm et hod ofd assDraw O beahasbeen addedt o highlightsor edem ents
void DrawObiject::Hilite(int processEvent,GDevice*)

w here:
e processEventcanbeBe  oreDraw (0), AfterDraw (1),BeforePrint( 2), AfterPrint( 3)
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e GDevice*i sthedevi ce (G Saeen orG Print)w her etodraw the sym bal .

Two dtributesf oreach ent ity oft he OO hirarchy ar e avai labl e form ar ki ng m usic obj ed sThey have been
im plem ented by i nd udingtwo atributesintheDrawObead ass

e intmarKType

* inmakVaiant

In the following s ion saver dda als aoutt he obj edor iented modds used f or modd ling bot h the
inform aiveand ym bol icm ugcpar tsoft heW D F obpat sar e repor ted:

e W DFEdor ObjedOr iented M odd

* WEDELOBOT iented M uscM odd
* W EDEL M usEditorObj edOr iented M odd
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4 W DF EdiorObjectOi ented M odel

Thisistheso-cdledW DF OlgatOr iented M oddland i nd udest he apedt sofd ass ficaion,i dentification,
protedionper mid onpr intingandt hedesr iption oft heW DF obpdd rudure

Thedrudurehasbeendi videdintwosdionstheGUland M oddoft heW EDEL Olgat.TheW EDELFie
Classl inkst hem .

W DHRemLig

W DFTedtem D s

wXxTredtemDah

Theaboved aseshavet hefollowing fundiond ities

* W EDELHReisthed assto managethe W EDEL drmafileinformaion:d as fication,i dentification,
pemid onetc

e W DRemLidi sthed asst haiool ledsd It hedataandinformaionrdatedtotheW ED EL obpat

e W DFTeeCtrli sthed asst hatm anagest hetreedrudureforvi sudisngW EDELtems

* W DFFRameisthed assr daedtothemanwindow ofW EDEL Edtor

« W DFTedtemDahisthed asst har epresent sand m odd sitem sintotheW EDEL Olad .

4.1 W DFTeeltem Dat stuct ue:cl ass di agam
In the previous a ionst he drudures ofi temsthacompoet he W EDEL Olga ,have been d soussed.
Following them ,it'sposs ble to build atadle in which comm on atributes can be r eported and t hen def ine

dasesandr dationdi p.
The following table dhowsthe rdaionshi p between item s ool um ns are the com mon atributes while the

rovsareitems

W DFD W DF Header WDFDn WDR WDFCR W DFCW Pleam e Checksum Dim ension W DFCD

Father Checksum Checksum
EW F X X X X
MW F X X X X X
CWF 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 FPar X X X X X X
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SW FM S X X X X X X

W DHAR X

W DFCR

W DFPR

W DFPR X X X

Thesr dationsi psa low defining thefollowing obj edor iented m odd:

|

M aoo
W DFD Com ponent

W DHD

W DFTreet en Danisthemand assi nwhichtheW D FD Fatherat tribute hasbeeni nd uded.
W DFRé oddd assi sderivedfrom W DFeeltemDaainwhichthefollowing atributesar eind uded:
e Chedam
e Dimendon
« WDF®D
 WDHR Wwithanls Part_ofl ink)
W DFCW Rvithanls Part_ofl ink)
« WDFCR&OIsPat ofl inktoW DFRCId,9 neeit'spos bletohaemored as ficationg
e W DHD Fahei nheritedfrom W DFleetenDaa
ExtW DF dssi sderivedfrom W DEFM odd.l tsatributesar e
e Filename
e Theattributesi nheritedfrom W DFRH& odd
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W ihthisdruduresomed ases ( sethetabl€)eani nherita tributesthatwoul dn’tbe necessr y fort hem.
Forexampl e W DFIR inheritsfrom W DFleetem Daa the W D FD Father & tributesbuti  thas notbeen
definedinthisd assFort hisreasoni t'snecessr ytofixadef aultvd ue

Clasesde ivedfrom W DFeeltenDabae
1. WDFPR W DFRiteionR)
2. W DFPR (W DFRntinfoR)
3. WDFCR W DFCHs ficationR)
4. W DFIR (W D RdentificationR).
5. W DFReM odd
6. W DFPintR

Clasesder ivedfrom W DFRBA oddar e
1 1 WF[mgw F)
2. SW FM S BymW FM ascoreSym W FPat)
3. LW F(LyW F)
4. EX W F

Clesesde ivedfrom ExX\W F ae
CW F (ChangesWV F)
MW FM ilaw F)

AW F (Audiow F)

VW F (VideoW F)

EW F (ExedW F)

DW F (DodW F)

BW F (BitmagW F)

Nogk~kwdE

Classde ivedfrom SW FM Si
1. SW FPat( SynW FPa&)

Becausi t'spos bleto haveastofCl  as fication Recordt he W DFCRI4d assi sare needed t 0 manage

it:

* W DFCRIHi sderivedfrom wxLidd assand managesal idofW DFCR.I t'slinked withan|s Part_of
rdaionsi ptoW DFRdi odd.

W DFGPC as i mpements the W DF Genel Per mison Code and it's linked with an |s Part_of
rdaionshi ptoW DFPR gceit'sind udedi ntheW D F Potection Reoor d in aoor dto previ ousdef inition.

PrintPaam eerd assi mpem entsthe shemardaed to M udcLyr icand Braille Printing Param eersThey
haethesameatributesot hey canoons derequa .1 t'slinked t o the PrintRecord d aswithanls Part_of
relaionghi p.

Othad ases

* W DHDrepresnt stheidentifieroft heweddobj ed;
* W DFQAD:represnt stheidentifieroft he com ponent ;
e M aaoCom ponent:m odd sam aoro com ponent ;

Ford Il eaved asesH edorsmehodswillbei m plem ented to obtain needed i nform aion from the modd,

and in gener dabr owsang medianiam wilbedevd opedto navi gateintothegrudurel nthisway from e
W edeFileClassi sposs bletoseed It heitem sind uded i ntheweddob edf ile
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5 WEDELOIgctO1 ented M usic M odel

Thed assdi agram hasbeendi vided i nfivesed ions

1. TheFi guesd ionwher earereportedthed asesr daedtothenotesr exschor dsand beam s
2. TheSym bal st ionwher earereportedthed asesr dated to the g/m bol sconned edto anot efigure.
3. TheM easureset  ionwher earereportedthed asesr daedtotherepresent aion ofamesaur e
4. TheSooresed ionwher earereportedthed asesr daedtothesor eandtheman sor e
5. TheGrphi csd ionwher earereportedthed asesr daedtothegraphi cinterface
ChbssA IS_A ChssB (A) ChssA isanew dass
(Ca>-—»(8D ChssA IS_PART.OF ChssB A ChssA s pat ially defined
@ »»»»»»»»»»»»»»»»» > ChssA IS _REFERRED BY ChssB (som e el ations ae m i ssi ng)

Ca—>P ClassA IS_A DrawO bpat

Legend

Abbellimento

Sordina

Figuesd ion
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Alteazi one

BequadolQ

Bem ole3Q

2

EspessC om post a

Indicazi one

EspG enerica

M atellato

BlnizioFine

BhnizioR it

BShgola

Ancoaggi 0

Riei menio

M ebnom o

Intestaz one

!
/

Ancoaggi o

Num G ande
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ArcoG iuFinoA

ListaBattute

Battuta

ListaSpartiti

(ListaPaent es

Partitua
Rief m enb
Figua
Variazi oneVal oe
{_ Ripetizione DawO bject Rettangol o
TDinam o
Pentaggmma |
O cchiali
Paent esi
PFiato —
| Meonomo
AlteazC om post a o
M ovim enb
| Suddivisione )
Tem po
| Abbellimeno | Am aueC hi ave
Seatito ) Intestazione
Stum ento Batiuta
o ParteArco —
S - Chiave
DiezAco Baa
Partitua ( Indicazione | IntEsteso —
Ampeggio Text

M aseW mdow

G raphi cssdt ion
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51 WEDELO®tOI1 ented M odelofM usi cand i ts anal ysi s

The following Clases a e the cor e oft he Objedor iented moddf ormud cThey a e manly usd i n the
W EDEL m udedi torand i ntheW EDELdoki t.
TheW EDEL OlgatOr iented M uscM oddi sd 0cd ledinshor tW EDELOOM M .

Thefundam entdr ulethathasi noi redthisand yd swastheredisationofad assf oreachmud cdsmbolt o
bergretedonthesr eenTot hisendad asforeach not er es,chor d and gr oup ofnot esand onef or
each yymbolt hamay acoompany t hese figures orgr oups off igures have been i dentified. Ther emaning
daseshavebeeni  dentified forbet term anagi ngthosej ugm ent ioned.

Linksamongd asest har edisemuscdgmbol shaebeend udiedtotrand aemudcgnt axasm uch
rdidblyasposd bleOnlyinfew cassst hemudcdd asd ficaion hasnotbeenr egped edbutt  hishasbeen
jugified byt he achi evem entofnot  iceabl e benef itsinthe or gani stion oft he gr aphi cpar tM or eover when
theorgani stionofad ashaspr eent ed more 0l utionsi thasbeen chosent  hatm akest herepresent ationon
Sreened o.

Allt hed asest hatr epresent ssym bol stobedravnonthesr eenarederived f rom arootobj edcd led
DrawO bjedt hatpr ovi desesent idlyapos tionaool orand ot hergr gphi cinform aion.

5.1.1 Notes,est s,chods,goups ofnot es

The and yd soft hebad cd asesbeg nswith the idetification ofd It he symbal sthar efert o notes and
rexst hereareninedifferentki ndsofnot eswhich cor repond t o differentdur aionva uesandd even ki nds
ofr essAcor dingtothenam esoft hedi fferentnot esandr e sthefollowingnotesd ases

NSemibewe ( W hoknote)

NM inimaHalfnot €

NSemimhnima Q uat ernct €

NComa (8" note)

NSemicoma ( 16" note)

NBi ssoma ( 32™ note)

N Semibisooma ( 64™ note)

NFus ( 128" note)

NBiewe ( twomeasuenot €

©CooNoOOA~WNE

andthefollowingretsd ases
PSemibeve ( W hoket )
PMinimaHalfiet )
PSemimhimaQuateres )
PCioma (8" et)
PSemicoma (16" et )

PBi ssoma( 32™ et )
PSemibisioma ( 64" et )
PFusa( 128" et )

. PDueBat t( twomeasue et )
10.PQuat toBat( fourmeasuees )
11L.PGenai ca(genei cn-measueres )

©CooNoOO~WNE

have been nam ed.

Eachd asmudoont anatl esdt hem ethod neededt o bedr avn.Si ncet hedi fferentki ndsofnot esbehavei n
the sam e way and have comm on gr gphic d ements (e.g.f ullorempt y notehead and t he em )t he d asses
rdaed to the not eshave been gener dissd withthed assNota.Conoxr ning theret sthe sam e cond derations
canbemadet hed asPausahasbeeni ntroduced d thought hefiguresofr eshavel imied poss bilitieswith
repedt othoeofnot eTogener dieNotaand Pausat hed assFi guahasbeent henidentified.

Concerningthe gpad ng off iguresind deameaareeachf igure hasan a tributethar epresent sthe di sance
to the nextf iguret hisatribute isstby aj ugificaion d gorithm depending on the type ofj udification
dhoenbyt heuser( linearorl ogarithmigandont he's retchi ng’par am eer.
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Ithasbeenj udged necessr yoral esdoonveni  entt oorgani eomedruduresasal idofobj edst othisend
thed assLi 9a hasbeen o eated,whi ch cont ainsd It he methodst o m anage thiski nd ofor gani stion.The
twofolowingd asesar eorgani sd asal id:
*  GuuppoNotemanagesgr oupsofnot eslinked with bar s(beam 9.
e Acodoi tgr oupsnot e non- sequent idly di posed ont he line butover lapped i n ver ticdsense
(chor d).

Thee d asesocont an notesbuti nrare caest he groups ofnot es can cont an a0 gener ic figurest hus
Aaodo and GuuppoNot e have been made desrend f rom a unique d ass (LigaFigue) ,whi chisdiredly
derived f rom Liga.

G uppoNot e hasbeen def inedd o onofFi guawi ththesopet otredi tasas nglefigureAcodoont he
otherhandhasbeencond  dered onofNot as neethe chor d hasm any f eeturespecul iart o thenot e (anyw ay,
Acodot oo desendsf rom Figua) .

Conddering these choi cesitgppear sd eart hatt he d ass Fi gua hasamor e generdmeani ng of'mus
figue'Tober emakedisd othdi dentifying GuppoNot easal idoff iguresi mpiesthai nthe group of
notesi spos bletoinsrtd oretsand chor ds

5.1.2 MusicalSym bol s

Ingener dmus cAsymbol scanbel ogica ly conned edto:

1 anot e(egd axat ot enutoaod dentadsetc)

2. ar ed( egaugment aiondot)

3. ancot eorar ed( egaugment aiondot)

4. bet weentwo conseaut ivenot es(egt remolog issndo)

5. f rom anotetoanot hernat e(egd ur)

6. f rom apointbet ween two figuresorf rom afigure to a poi ntbet ween two figure ort o a figure (eg.
aesendd/ dim huendo)

7. ameasur e(e.gm etronom eindi cation)

Sogmbolseanbed as fiedinfourcat egories

1 gmbol soonnedt ed to ad nge figure (note/chord orr ed),t histype ofconned  ion has been modd led
withapoi ntert othegmboli nthefigure

2. 9ymbolbet ween two conseaut ivefiguresa 0 thistype ofconned ionismoddled with apoi ntert o the
gmboli nthefirdf igure

3. 9mbolt hatpan overmanyf igurest histype ofconnedt ionismodeled withtwo pointerstothe g arting
and endi ngfiguresi nthesm bol ;

4. yymbolconnedt edto am easuret histype ofoonned  ionismoddled with apoi ntert o the gymbali nthe
m essure.

To benot ed thett o cor redly moddpoi ntéweneed anot  hert ype off igure ca led Anocoraggi 0 (A ndhor age)

theti simnvigble and modd s a poi ntbet ween two figuresi thas an a tribute gating the didance oft he

anchor agefrom theprecedi ngfigure (noter edorevenanot  heranchor age) .

5.1.3 Accidentals and changes ofval ue
A notem ay be preceded by oneort wo g/mbolsofaca dentalst obedravnimmeditdyleftand et hesame
he ghtoft henoteM ud cdacd dentd sthathavebeeni dentifiedare
* Died s(Shap)
* Bemoale(Flat)
* Bequado ( Natual )
* DoppioDies s(Double hap)
* DoppioBemole (D oubleflat)
* Died€lQ
* Died3Q
 BemolelQ
 Bemoae3Q
* BequadolQ
* Bequadn3Q
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A dassisdefined foreach gmboland d  lar e onofd asAltead oneSi noeanot e can have one ort wo
axd dentasthe d ass Al telad oneCom poga thatm anage t he com pod tion ofup t o two aod dentd s has been
introduced and t hisdasisplaced | S REFERRED_BY NatConox ning the key § gnature t he d as
AmatuaChi ave hasbeeni ntroducedwi ththeam ofdrawing lidsofaod dentdson t he 4 aff.Because of

thischar ad eridicoft hed assi twoul dhavebeenposs bletoderive AmatuaChi avef rom Lidabut 9 noeit
exids a limied number of posd ble aod dentds i thas been pr eferred to codi fy them.In this way
AmatuaChi awisdillani ndependentd ass

Concerning the changes of vd  uet he dass t hat gener dises the symbol s (Vai az oni Valoe) has been
introduced and hasbeen ped disedi nthed asses

* Puntovaloei tdr avsoneormor evd uedots

* Coonai tdr awsthefermaagmboli nboththeposs blever s onswhichdependoni tspod tion

aboveorbd ow theline

Since t he ym bol sthatoor repond t o theset wo dassescan be gppl ied bothto notesand r et sPunt ovaloe
and Coonahaeasumed ar daion|S REFERRED_BY whthed assFi gua.Si ncethesmefigure can
have bot h the dotandt he ferm aigi twoul d be im posible aubg ituting thetwo IS REFERRED_BY ih a
dngleonedi redlyfrom Vaiaz oni Valoet o Figua.
Among thedangesofva ueisind udedthetieThi sonebecauseofi  tsfundion ofconned ion oft wo notes
hest otaly di fferentf estureswithrepedt othedotandt hefermaaFr om the graphi cpoi ntofvi  ew t hetie
can be cond dered aparticdarki nd ofd ur,aswd last he generic d urcan be cond dered as one oft he
g/mbolsthatar e ext ended on squencesoff  iguresTheear edefined as'i ntervdgmbal s.

5.1.4 Intewvalsym bol s

The 8&va gmboland t he aexendo and d minuendo symbal s be ong,anong ot herst o the ca egory of
intervdgmbol sThed asthagener disestheintervdgmbol shasbeen cd led IntEden.Duet o the
dha aderidics of t his caegory of gmbo sitis gopeared conveni ent t o put a doubl e reation
IS REFERRED _BY baeenFiguaand| ntEdewn;i nthiswayiti sthelntEdend asst haknowsonwhi ch
figureithast o gatand onwhi chonei thast o end.Thusunl ikethe 9ymbol sd as fied untilnow t hatar e
managed by thefigure ort he note which they ar ereferred to,ad assder ived from IntEgen i scgpabl e to
place and dr aw the cor reppondi ng graphic obj edi N a complete independence f rom te figures thati t
ind udesTher daionlS_ REFERRED _BY hasbeen puton Figuia because omei ntervdsmbol scan g at
and end on not esorr essAnyway,t he IntEden d asshasbeen ped  disd i nthe new das| ntena o,
which gener disest he yymbol sthatcan ¢ artand end onl y on not esTher eforeIntenal ot hai nheritsfrom
IntEdentwo pointerstofigureswi llhaet orefusethepo nterstod asesnotder  ived f rom NoBAson of

Inteval o the d assLegat ua,whi ch represnt sthe bowed 9 urpl aced bet ween two notes (notnecessr ily
oonseat ive) hasbeeni ntroducedand canr  epreentat iead uroraphr aemakSi ncethetiebegi nson a
noteand endsont hesuocess veand hasacompl edy di fferentm eani ng with repedt o the othert wo kinds
ofd ursi thasbeeni ntroducedi nadidindd ass( Legat Valoe) whi chder ivesf rom Legatuia.

5.1.5 lregul argoups

From te grgphic poi ntofvi ew anirregul argr oup appear slike a squence off  iguresm arked by a gener ic
durt hati nd udesbes de the above m entioned sequencganum bert  hathow st he change ofvd  ue thett he
figuresunder go.Such 4 urcan havet he usiabow ed shape or can be quar edi nomecesanbed
om itted.Si ncethe quar ed 4 uri sthemodusedi ntheirregul argr oupsi thasbeen chosnt o adoptd ways
thiski nd ofd urt o representi rregul argr oupsA new d ashast herefore been i ntroduced ( Legat Q uadi) ,
on ofl ntEgen,9 neetheirregulargr oupscan & artand end wi th notesand r edsitwoul d nothave been
poss bletoderiveLegat Quadaf rom Legatua.

Ithasbeen ded ded to cong dert he num bert hatm ar kst he i rregul argr oup asan i ndependents/mbol  t o this
end ithasbeen necesar ytoinsertd asesf ort he m anagem entand per form ance ofs m ple text sThe base
dasi detified fort hisam sTedt whi chof fersthetool stomanage generictextsanditi sgped disdinthe
dass TNumei 0. Thi slateri susd f orr epresent ing integer number s and mudcont an an atribute of
numeicaki nd thatocor regpondst o the figure expressed by t he types Si nce the numbert haamar kst he
irregul ar gr oup represnt sthe change ofvd  ue under gone by t he notes forming the group, each i rregul ar
group mudnecessar ily cont ain anum ericat ext( itdoesnotneedt o representi thuti tmudcont anit)and
thusTN um erico hasbeenpl aced 1 S PART_OF Legal uadra
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51.6 Measue

W thregpedt othedi god tion oft hefiguresont hed afi stobenoticedt hatnot esar e grouped i N m essures
and that hed affoont ansastofmeaaur es(iti sposs bleto interruptt he m easure and com pl eteiti nanew
gaffoutd neeiti sveryunuaudi nthispgperauich caei  snotoond dered). Thent he festuresoft hisobj edt
have beeni dentifiedit hemeasureisdd imied byt wo verticabar -linest hatcan asame8di  fferentf ormsit
mugcoont anfiguresand i tr epreeent sa pred & num beroft ime unit.l thasbeen ded  ded to im plem entt he
m easureswith the d assBat tutawhi ch ad sascont ainerf ort he figuresand can exeatt ethe cont rolont he
duration of t hee figures Cl ass Layer der ived from LidaFigue has been i ntroduced t o represntt he
squence off iguresofavoi ceinamesreForsomei ndruments (eg.pi ano,or ganhar p)amesdr eis
oom posed ofequencesoff  iguresoverdi fferentd affs(two ort hregwhi leforat hers(egyv din)t hefigures
sguencessar eoveras ngled &ff.

To moddm ul ti-gaffm eaaur esupt o e ghtf iguresl ayer scanbeusedi naBattuta obj edand eech f  igure has
anatributedaingtowhich & affi tbel ongsi nthisway beaming ar ossg affi squi teeasyt oberedised.
Inthisway pol yphoni csoor escanbewr ittenwithdlt hefiguresoft helayer sbe ongi ngto the sam e 4 &ff.

Concerningthebar -linesad asBamhasbeeni  ntroduced whi ch hasbeen ped dised i ndifferentd asses
oneforeachposs bleki nd ofbar -line

BSi ngal a (d ngl e ba)

BD oppi a (doubl e ba

Bl niz oRit( datepeats  gn)

BFi neRit( finalepeats  gn)

BFi nal e (finalbar)

BD ashed ( dashed bai)

Bl nvi g ble (no ba)

Nogk~kowdE

Each mesare is ddimied by two ba-lines Thi s has been modd led with the link Bama
IS REFERRED _BY Baitacons deringthisbar -lineast herightonet hati stosayt hatt hatoond  udest he
measureThi schoi eeim piesthai nthemiddl e oft wo m easuresiti sim posibleto place m ore than one bar -
linet husiti snotposs bletojointhefindr epegtbar -linewith thatofd  artr epeet .| ndead ofmodi fying this
Ftingby g vingthepos bility to insertm ore than one bar -line foreach measur e thasbeen pr eferred to
introduce anew d as on ofBag,Bl  nizoFine (datand f inaliepeatd gn).Owing to the fadt hett his
latermud( dmodd It hetimegadasaf udon oft hetwo repestbar -linesbot h Biniz oRitand BFi neRit
haeassmedal S PART_OF ddion with Bara.l ti sim potantt o notice thatd though t he mognat urd
rdaion between Bara and Bat tutawouldbe|S PART _OF e d It hemeasrreshae ar ightbar -linea
IS-REFERRED BY dation has been pr eferred, because t he pol ymorphiam in C++ language can be
im pem ented onl y with pointers W ith the IS PART_OF daion Bara woul d become and a tribute of
Battuta ©0i fwiththisrdaionitwoul dbed wayspos bletoas gnto Battutaaged disation ofBara on
the otherhand t he vi rtuam et hods oft he d assesder ived f rom Bana coul dn’ tbe used by Bat tuta because
Bar sm ethodsw oul d be exeout ed.

In addi tion to those j ugm ent ioned t he fundam entdi nform aon thatcan be cont aned inthe mesare are
def keyandt imedggnauresTher ulefollowedtoplacetheed ementsintothemesareis

. Thedatingmeaareofeachpi ececont ansd It heed ements
. Thedatingmeaareofeach| inehasad efandakeyd gnaure
. Themeaareind dethelinedoesnotusud |y presentt heesgmboal s

W hen amessure presnt sd ef ,key andt ime dgnaturesiti sobvi oust hatauch yymbal shave ani nfluence
doonthefolowing messreseveni ft hey do notgppear .Onl ywhenthe usrwantt o change one oft hee
g/mbolsin a meaaure ind de the line the ymboli s placed at he begi nning oft he measure. The onl y
exopt ionisthed efwhi dhi srepresent ed with reduoed di m ensonsi nthe m easur e precedi ng the dhange.
Foous ng on the sngle dassest he dass Chiaw, gped dised in the pos ble kinds of d &fs has been
introduced:

e CVilino (tebl ed €f)

*+ CBasn(basd )

» CBaitono (bai toned f)

e CTenoe(tenord f)

+ CContal to(altod )

e CM ezmopano ( mezoopanod )
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 CSopiano ( opanod  €f)
*+ CBas8(bassd €8 \b)
 CBasn8Sopa( basd €8 \a)
+ CBaspOld(odbasd «f)
* CViino8 (tebl ed &8 b)
* CVidino8Sopa ( tebl ed ef3- va)
e CTenoeB( tenord €ef8- \b)
¢ CVuota(emptyd €f)
 CTab(tablatued )
e CPeawsBox( def orpacuss  ong
» CPeawgli nes(déef orpacuss  ong

Since a change ofd  efcan oocaureven i n the middle ofa measur e d ass Chi ave has been der ived f rom
Ancoaggi o (and 0 f rom Figua) ,i nthiswaythisgmboleanbei nertedinaligdaFigueoh edand i n
them iddl e ofa Layex.

Sincethexed asespr eentt hree differentki nd ofm bol s (exceptf ort ablature d efand per cuss ond &9,
drawnindifferenthe ghtsontheg &ff,i twoul d have been mor e conveni entf rom a graphi ¢ poi ntofvi  ew to
introduce onl ythreed asesoor regpondi ngtothed efsofVi dinFaand Dol thasbeenpr eferred the dove
dexr ibed d ass fication,i n omeway more ‘mud cd Jbecaue each d  assbed derepreenting a graphic
g/mbol coul ddeqr esthemeaning assod ated with the ym bol .

The AmatuaChi ave d asshasbeen d ready cons dered,i ti saubg antidly represnt ed as an enum er aion
type ofd It he poss blekey 9 gnauresSi noe adhange ofkeyd  gnature may ooaureven i n the middl e ofa
meaared D AmatuaChi avei son ofAnciaggi  o.

ConcerningtheTempodassi thasbeenobsr vedthaiusud lythetimeisexor esed asaf radionst hati ti s
gopear ed naturdt 0 asnd a@etothedastwo tedsofnumer icdki nd buts noe d © 3+2’haet o be
represent ed in the tempo fradion © d ass TNum erico hasbeen ped  dised i n Num Tem po and Num Tem po
hesadoubl erdaion!S_PART_OF wth Tem po (num erator/denom inator).

In ordert o ool ledtt he three dasses t 0 Battuta d a d as | ntetad one has been i nserted putting
AmatuaChi areand Tempo | S PART_OF htedad oneAl 0 Chiaedhoul dhaeassmedal S PART_OF
rdaion with Intetad onebutl S REFERRED _BY has been adoped,f ort he sam e reason expl ained for
Bara ( imposshility ofus ng the vi rtuam et hods oft he derived d ase5 .M oreoverl nted az one has been
pui nalS REFERRED_BY Btita rdation and a Bat tuta obj edm ay have f rom one to three I ntes az one
objedonef orever yg af.Thankst othesedoi ceseadh mesar eisd waysasod aedwithad ef, ad gnature
andatimed need It hesesym bol sdo notal waysgppeart oget her Bat tuta m ughavet he poss bility to draw
only apar tofi tslntetaz oneTher eaonofd It hese choi cesi sto conf ert o Intetaz one notonl y agr gohic
butd 0 amudcmesan ng.l n fadt he measures withoutl ntetaz one referi mpidtly to the lagdr avn
Inted az oneByt he abovedesr ibed | ay- outeach headi ng hasbot hatimeand akey 9 gnature (dthoughiti s
notobl iged to draw them). A compl ee memorsaion oft he headi ng data has been pr eferred:onl y in
drawing phaewi llbeded dedwhich dat atorepresent .

5.1.7 The Scoe

A dass( Spat ito)hasbeenasod  atedtothewhole soor eThi sonehast o cont ainfirdofd It he ssquence of
m easuresthacompoet hesor eTot hisendt hed asLi daBattute hasbeeni ntroducedi nalS PART _OF
Spat itordaionli daBattueisa ested onofli daandBattutalS REFERRED _BY HiaBattuteSi ncet he
intervdsm bol sar eindependentoft hemesauresi twasnecessr  yto organi & them asan independentl g,
moddled throughthed assLi galntEgdl S A LigawithIntEden | S REFERRED _BY HialntEd;t he new
dashasbeen putl S PART_OF Spaiito.Si noe Spatt ito managesthe meaasresand t he intervdgmba s
dtheded gnoft hed affshasbeen ent rusedtothisd asThed asPent agammahasbeent huspl acedi n
alS_PART_OFdaionwith Spat ito.Thi sd asshass mpythetaktodraw thefivelinesoft hedaffwhi le
the m anagem entoft he g affswillr em an to Spat ito.

51711 Omamens

A dhaaterigicoft hem odpar toft he ornamentsmbaol sarethe andinot est hey gppeari nthetracenot g
in the gopoggi auraand i n the event uadpr epar aion and cond ud on oft he trill.l ti snott he uni que casei n
whichtheandinot esareemployed 9 noetheecand Dberepreentedinlong Erieseped dlyinthesl o
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performances] ndead ofa eating digindd assesf ort he trace not et he gopoggi aurat he preparation and
oond udon oft hetrilland f ort heiol ated andlinot esadr agicded son hasbeent aken by maki ng uni form
the managem entoft he andlnot esand t hatoft he notesl n ordert o make thisposs ble the d asesNat a,
Aoccodo and GruppoNot ehaveasam edt heattribute SmaN ot ethaishowsi ft henot e (orchor d orgr oup of
noteg hast o be drawn with normadorr educed di mendons Thi s stting dlows a sndlnot e to be
independentf  rom anote (e.gt he appoggi aturaprecedesanct € andt herefore dlowsthe writing ofaamd |
note in any pod tion on the ¢ aff;t hisisparticul arly usef ulf orwriting the <ol o perform ancesthatoont an
long phr ases (even whol e messreg oond  ging exd usvey ofand Inot esAl © forwhatooneer nsthe
s mple trace not e (thatoond gsin a d ahed 8™ note) has been choen an @ tribute (Aad aocat ur@) oft he
NComadass noeonl ythe8™ notescan becom et racenot es

The otheror nam entsym bol sarem eaningfulonl yift heyr efert oanoteTo gener disetheor nam entymbol s
ad assAbbd limento hasbeeni ntroduced and ped disedin:

. M odent e
. Guppet to
. Tii llo

. Teemol o
. Glisato

Since the mordentand t he amdlgr oup a e preenti ntwo verdonsi nferior” and “super  ior”i thas been
oond dered oppor tune to ged die M odet e with M Infei oe and M Supei oe and Guppet to with
Glinfei oeGSupei oeGUpand GSl ah.Thexel atd aseswi lldr aw the /ym bol swheress M odent e and
G uppet to becom e abd radd asesOwi ngtothefadt hator namentscanr eferonl ytonotesand nott oregs
and 9 nce a not e cannothave mor e than one or nam ent,Or nam enthas been pl aced i N ISREFERRED _BY
rdaionwith Nota

The arpeggi 0 /M bol under goes di fferentd asd fication. The cor repondi ng d ass ( Apeggi 0) has been
referred to Acooido i ndead of Not a.Such d assdr awsthe symbali n the two differentver Sonsar peggi o
upw ard and dow nw ar d.

To be noted that Temol 0 and Glissat 0 are ymbol's connedt ing two conseaut ive notesand d < d It he
Guppet to ymbolscanbeasod aedtoasnglenote orcan be pl aced bet ween two conseat ive not es (an
atributeisusedt o s edt he properm eani ng).

M oeoverG uppet toand M odent ecanhaveasod aed uptotwo aod denta s(one aboveand onebel  ow the
smbol)whileTi lloanhaeupt ooneand dentdabovet het ¥ ymbol f ort hisreason adoubl erdation
IS REFERRED BY ofAkbaz onewith Abbd limento hasbeeni ntroduced.

Findly thetrillcan bedr awnwiththet ¥ symbolf ollowed by a ssquence ofl ittlewavesuptoacxtan
poi nt( the nextf igureoran anchorpoi  nt),t o m oddt histypeofsymbolt hed assTi 100 nda ©on ofl NtEden
hesbeeni ntroducedandd asTrillohasbeenmadel S PART_OF TilloO nda

5.1.8 Agogicindications and dynami cs
Theagogi cindicationswhi char ewritten abovet hed aff ar ethoet hastt he gener dm ovem entofamus ¢
piece.
They gppeardbovet hefirdmeasur eand cani ndicat e thetitle oft he cor repondi ng m ovem ent( e g.Al lego
maedo) .Fori ndicationsoft hiskindthed asM ov mento hasbeeni ntroduced;d noef oreach mesaur eiti s
pos ble to hae a di fferent movement | ndication it has been necesr y to put M ovi men
IS REFERRED_BY Btata (the rdaion M ovimenb IS REFERRED _BY Spato would have been t 0o
limting). Si nce the writing thatexpr esest he movementcan d D be accom pani ed by a metronomic
indicationj thasbeended dedtointroducet wo new dasses
e TMoymenbinardaion IS A Tex,i tr gpresnt sthe textt hagped fiesthe movement(eg.
Andante con m oto)
e Maeaonomoitont ansasndlnot e(event ud ly poi nted) ,ani ntegernum berand smet ypes( the
equad gnorpar enthes §.Thed asesNot a TNumei co and Tedar etherefore been cons dered
IS PART_OF M @nomoW i th thisst ting i n the m eronom ici ndi cation onl y one num berwi Il
be ged fiedind ead ofacoupl e ofnum ber sdi vi ded by adash.
Since a movementi ndication depends on at ext,ithas been cond dered TM ovimento IS PART _OF
M ovimento; t he meronomic indication is optiond © t he rdaion Meionomo | S REFERRED_BY
M ovim ento hasbeen cond  der ed.
Conddering now theagogi chei ndicationst hatcanbepl aced awywher einthe pieceofmud c(usd ly be ow
theline) i thasbeenr eferredtoFiguaad asder ivedfrom Ted,cd led TG ener oot hetad lowsrepresent ing
atedaboveorbd ow eachfigure (noter edorgpae) . Thi sd ascanbeusdf ort edsofagogi ckind (eg.

3
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rdlentando m dto)orofdynami  cki nd (egaex. ,abr evi aion ofa exendo) butd <ofort extudi ndication
ofot herki nds

Dynamicindicaionsinbold itdicstype (eg.f f)ar eregpresnt ed by t he d ass TDi namioo,abbr evi etion of
dynamictexdt Suchd ashasbeenoond deredinlS REFERRED BYeaionwith Figuaeveni fadynami c
smbohasef fedsonl yonthenotesThi schoi cehasbeenmadei nordernott o char getoo m uch anct e with
smbolsbyt hisstting,i fanot ehasd ready symboladbove orbd  ow itt hedynamicd gnanbemovedi n
oneoft hegaoesorr et sprecedi ngthenote

Asadready mentionedt he o esoendo and di minuendo smbol sharebeen d asd fied as'1 ntervdgmboal s,
because t hey ext end on more figures and can go beyondt he barsdd imting the mesaresEveni ft he
aexendo and di m nuendo sym bol shave & fedonl yonthenotesitwoul d have beenami gaketo cond der
thed assFood laon ofl ntenal lojwithauchast tingaFocd laocoul dhae d ated and ended onl yona
noteThi swouldhavem adei m posdblerepreent aionsast har eportedinthefollowingfigure

6ty ¢ |

Ithas been t herefore ded ded to dlow the aexendo and d minuendo 9 gnsto datand end d D on a
anchor ageorar et f ort hisreasoni thesbeennecessr ytooond derFood 1alS A IntEgen.

ClessFood laEdesahasbeeni ntroduced assonofFood latorepresentaa esoendo/ dim nuendo wi th three
controlpoi ntst herdaion Figua| S REFERRED BY FoodaEgesa hasbeen i ntroduced t 0 m oddt he
m ddl e poi ntw her ethereisthe changeofd ope

5.1.9 Expessi on signs
Twoepred ond gnsthawe hae d ready mentionedt he d urand t he phrae markar e comprised i n the
Legaturad assTheli galntEdwi llhavet opermit he'net ing’oft hed urs(forexam pl etwo dursind uded
intoaphraemak).
The remaning expr ess on 9 gns have been gener dised t hrough the introdudt ion oft he d as Eqpes  one
from thisthefollowing d asssshave beender  ived:

+ Sfoat odr avsagndif orkaoveorbd ow thenote

* Tenutodr awsan horizont ddash aboveorbd  ow thenote

Aot odr awsalittlewedgeaboveorbd ow thenote

» Stacat o.dr avsadotaboveorbed ow thenote

e PuntoAllung:dr aw sthe punt o d lungat 0 ym bolaboveorbed  ow thenote.

e MatDooedr awsthem atdlaodol ;e sm bolaboveorbd  ow thenote

e Matdlato:dr awsthem atelato sym bolaboveorbe  ow thenote

e E9pGenai cadr awsausr -defined exor ess on gmbolaboveorbd  ow thenote
Egesd one d ashasbeen dar ived by amore generic d assl ndicad onei ntroduced t o gener dise those
smbols referred to Nota thatdo not modi fy the heghtort he va ue butt hat gmnt hetizes exeaut ion
prexr iptionsM or eoverd nceupt ofiveeqor ed ons gnscanbeassod aedtoanot e hasbeeni ntroducedt he
das EpesCompod a thathas t 0 manage the compos tion of t he symbaolsi thas been cond dered
EgesCompod alS REFERRED BY Nain ordert o giveto each not ethe poss bilityto hae adi fferent
expresd ongmbal .

5.1.10 Abbevi ations

Thelinesthatoutt henotegem ,indicating particul am ethodsofdi visonhaebeenmodd ledwiththed as

Suddivis one. Si nce these dades can gopeart  ogether with any ki nd of not e and chor d, t he rdation

Suddivisonel S REFERRED_BY Nahasbeen cond der ed.

The dashesdr awn betw een two notesthati ndicat e the d ternate repetition can gopeari ntwo formss miar

tod assesd readyi ntroduced.

e Two hdfnot esconned ed through bar s(from 1 4)pr esntt he sam e shape ofagr  oup ofnot eSO

thiski nd ofabbr evi aion hasbeen r epreent ed by meansoft he d as GuppoNot eThi slaterm ug
presentt hefollowing features
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- Aomptany squence of not esand vd ue reds dridly minor of a quar ter.l n this cae
GuppoNot e hasan essnt idly graphi cfundion by i m piovi ng the readabi lity ofa sequence
withoutchangi ngthevd ue
- Aoceptapa rofhd fnot esto indicae the dternate repetition oft he notes| n this cae
G uppoN ot e represent san abbr evi aion and i mpiesaatti nto hd vesoft he whol e vd ue of
the not escont ained aswd |.

e W hen he barsthatconnedt wo vaue notes are drawn on the g afft hey gopear| ike a tremolo
onamet,ot had vinthiscaei thasbeenj udged unnecesr ytoadd anew d asThed as
tremolowillhaet ooond dert hedrawing ofanum berf rom 1t 4 obliquebar s

Thed gnsoft ime repetition,r epetition ofha fm easur epr evi ousm eadur e and t he repetition oft he previ ous
measure ntimes hae been modd led in the d ases Ri pTempo, Ri pM ezaBatt, Ri pBatt, Ri pBattN,
reped ive ywhi ch have been gener dissd withthed assRipetiz oneThee aor evi aion s/m bol shavet o be
placed ont he g &fi naubg itution off iguresasar el tt he Ripetiz oned asshasbeen cons  dered son oft he
Figua d assl nthisway the meaaures can be managed as| idsoff iguresand t husthe d as fication of
Battuta doesnotchange.

Therefranhasbeend readyi ntroduced by m eansoft hed asesBI nZ oRit,BFi neRitand Bl niz oFinewhi ch
represntt he bar sdd imting the ext rem e pointsofar efran.The ymbol snecessr ytodiginguishthefirg
timefrom he second canbeext ended on sequencesoff  iguresthacan| assomemeadr esTot hisendt he
dast hatr epresntt hem (CambbRit) has been der ived from IntEden;t hisd asswilldr aw the horizont d
lineand t henum ber( 1.or2. ).

Thetexdtudi ndicaionsofr epetition (eg.D.C.t oend)hae beeni ntroduced wi th the 9 mple d ass TSal to,
onofText whi chhast ouppl ytheuserwi ththetextuat ypesand wi th thetwo convent ionals gnsofj ump.
Suchd ashasbeencond deedinalS REFERRED BYeaion with Battuta dncethee i ndicaionsar e
wirittenoverabari  nordert oindicatetherepetition ofent irem easures

5.1.11 The m ain scoe

The Spartito d asspr evioud yintroducedhast herequiremenisto moddad ngle g affor chest rdpar t.Si noe
the main sor e cond s esant idly in the pardldauper pod tion of ssver dpar tst he main sor e has been
identified with ad ass( Pat itue)cont aining alidofpar tsThepr ocedur eisd miart othose dexr ibed for
the otherki nds ofl igsd ready mentioned:! ntrodud ion oft he d assLi ¢aSpatt itil S_A Lig,wi th Spat ito
IS REFERRED _BY HiaSpat itiand Li gaSpat iti S PART_OF Paitua.

In ordert o dlow grouping the ¢ affsofa soor e by meansofa br ace orofa guar e bracket ,t he d ass
PaGf fa,PaQuada and agener icd assPaet ed( bradet )have beeni ntroduced.Thed assPaent e
hastwo referencest o the Spat ito obj ed sthatr epresentt he scor e where the brackets arts and wher e the
bradetendsM or  eovert hed asLi gaPaent eshasbeeni  ntroduced t o col ledd It he bradket soft he main
gor eandowehaet hali daPaent esl S PART_OF Paituia.

The textudi ndications thatooncer n the methods of subdi vison ofan i ndrumentagr oup (UNITI,a 2,
DIVISI, Sol 0) can be i ntroduced by us ng the d ass TGenei .1 thas been ded ded nott o conf er any
‘mud cd"meaning to TG enei o becauei ntrodud ng many textuad asesr eferredto Figuaocoul dleadto
tw o draw badks

Eachingance ofFi guawhi dhisd ready over loaded with sever dpoi nterswoul d aoqui reothers

Sinceiti snecessr ytodlow theusrt oingertper ond isedtextst heusrhast o edad fferentoommand
foreach ki nd oft exthe want sto write (dynamicagog cet c),unl estheintefaceusxyi saletodad fy
eachi ntroducedt exti ngand ngthe gopr opriated assf oreach cat  egory oft ext.

Sinceinthe TGenai cod asssver di ndicationsmeet,i i scond dered necessr ytointroduceanew d assf or
the text udannot aionst hatt he diredori ntroducesi nto the soor e butt hatt he ordhed rdi snoti ntereted in
reading. Thi sd ashasbeen cd led Annotad oner dated to Figua ( like TGenei co)and ©on of Ted ;i ts
prind palf estureisthati thesnott obewrittenontheordhes rdl edern.

5.1.12 Dem arcat ion sym bol s

Each measure can be marked with a progress ve numberby us ng an atribute oft he Batutadas To
represntuch num bert  he NumBatutad assson of TNumei aohasbeeni  ntroduced;d ncenotd Im esaur es
have to reresntt har own number,a | S REFERRED_BY dation has been i ntroduoed bet ween
Num Batuta and Bat tuta.
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Concerning cepi tal ettersused f ort he dem arcation,onl ythe caei n which thiss/m bolappear s upon a bar
has been cond  dered (the sor e and y==d does notpr  eentl ettersofdemar cation ind de the mesaure). The
new dasLet tear eferredto Battutaand der ivedf rom Texthasbeend <0 introduced;i tsfundioncond dsin
sttingabigfontandi noonsent ingtousenedtt othed phabeticdl etersnum bersaswd I( num bersar e used
inom eeditionsi nd ead ofl ettery).

R eprezent ing the page num beroft he soor eonand edronicled ern hasbeen cons  dered unnecessr yfort he
following reasons

e Thediredoridd afi ssr oled horizont dly one mesar e aftert he ot her,consequent |y the sor e onthe
M ASEM ASAE seen does notappearwi  th the sam e pagi ng ofa book Thust  he page num beroft  he
sor ehasno m eani ng and cannotbeaut  om aicd |y obt a ned.

e Since the srdloft he pages oft he orchet rd | ederns (DLIOO,PDLOO) B commanded by the
diredoridl edernwhent hediredor( ort he archivid)goest o aoer tain poi ntoft he sor ed It he other
led ernsm udr each aut om atical ly the cor repondi ng page.

e Byudngthed assesi ntroduced i nthispar agrgphthed edronicledern can d ready uet wo m ehods of
dem arcation.Pr gjedingathirdmehodi sseemed uH es

5.1.13 Rests on sevelalm easuies

Threed assssonsofPausahavebeeni ntroduced:

* PDueBatt:i tr epresent stheredoft wom essures(averticddashont hethird paceoft he g &f).

e PQuatioBat t:i tr epresent sthe redoff ourmeaaur es(averticddash ont he seoond and t hird gace of
the & aff).

* PGenaicai tr epreent sthegener icredofssver  dmeaar es(oft hetwo vers on ava labl e oft he sym bol
and hor izont ddach hasbeen chosen) .

W henaredoft hiski nd com paresont heg affanumberi spl acedi nthemidd e oft he gpace oocupi ed by t he

m egaure thatr epresent sthe quant ity ofempt y measuresTher € san ot herki nd ofnum bert he assum est he

same podtion:i ti sthe progred ve numbert hatappear sin a ssquence of equd meassur esThe onl y

difference bet ween thetw o num besi sthe di m endon oft he char at er:t he num bert hataooom pani esthered

ishigger.l n ordert o gener die thee two gmbols a new d ass (NumGrande) has been der ived from

TNumeico.Suchd ashasbeen ped  dised in NumPausa (itdr awsthe num berson the em pty m essure

and in Num U guak (itdr awsnum berson equam essur e9 .Asi thasbeend ready donei n othercaest his

hierardy hasbeen st aki ng into acoountt  he gr gphi c featuresrathert han the muscam eani ng.Si ncet he

messure mugmanage t hee numericdgmbol s NumGirande has been cond  dered IS REFERRED_BY

Battutal nthiswayamessrecanaameon yonetypeofbi g number ,2i tcannotcont em poraneoud y

presentt he numberr dated to theredand t hatr dated to the equamesar est hisisnotal imiation but

oor repondst ow hatpr adica |y happenedi nmusc.

5.1.14 Tim e scanning

In ordert o congentt o the usert he annot ation oft im e scanning,whi dhisemployed by t he dired or,i thas
been ded ded to adoptt he yymbolocond  ding ofsaver dver ticddasheswhi  ch seem st he m ore com m only
employed, ndead ofus ngtextudi ndicationsasi n2'1 nordert 0 managetherepresent aion oft he dadhes
the Scans one d ashasbeen i ntroduced,r daed IS REFERRED_BY \h Battuta (9 nce t he di rect or can
dhangescanni ngonl ybetweenameasreandthesucoes  ve).

5.1.15 New agogicindications and cii ticalpassages

Fort he represent ation ofsymbol sin the shepe ofwave orar row the d asesOnda and Fread  a have been

introduced.Cond  dered the gr gphi c char adterigicsoft hetwo smbolstheeed aseshave been der  ived f rom
INtEgesn.

The two gmbolsusd t o atradt he attention (glassssand exd amation mak)a e cond dered equi vd ent.
Sincethegl asessemed mor eeffedivefort he sopei  thasbeen ded  ded to representonl y thissym bolby

introdud ngthed assOati ai.Thi shasbeenr eferredto Figuai nordert obedravninany pod tiononthe
gaff.

To highlightt he bar -linesthatdd imitt he refrans no new d ases have been i ntroduced. So Bl niz oRit,
BFineRitand Bl niz oFine willdr av the cor repondi ng bar -lineswith orwi thoutt he obl ique linesfort he
highlightm ent
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The symbaol s thati ndicate to turn page (‘turn draghtaway’ and i ndication of empty mesarey a e
oond dered usd essi nand edronicledernwhose pr ind pasopei stheaut om aicsx olling oft he soor eFor
thisreesont hey have notbeend  asd fied.

5.1.16 Instrum entali ndications
Inordert orepreentt hefingeringad mped ass( Diteggi ato)hasbeeni ntroducedson ofl  ndicad one.
Concarningtheindication ofmut et he Sodi nad assa ested N ofl ndicaz oneand ofTedand ped disd
in the ConSod and Vi aSod d aseshasbeen i ntroduced.An a tribute of Sor dina indicates the type of
represent aion: f orbow i ndruments (a comb-like symbal ),f orot toni( +/-)orast ext( ‘on sor d.7V a
rd”) .
Since t he fingering and t he m ute are independenteach ot herand wi th repedt o the othergmbal sreferred
toNatat herdaion|S REFERRED_BY hasbeenmitroduced bat hforDi teggi ato and Nataand f orSodi na
and Nota.
Form anagi ngthe s gnst hatbd ongtothebow famiythed assViolino hasbeeni ntroduced.Si nceeadh not e
thatappear son t he bow ing rum entssoor escan be acoom pani edbes desby t hefingeringbyt heindication
oft hedringanew d asCodai nalS REFERRED _BYdaionwith Vidino hasbeen o ested. Thi slater
hasthea m b repreentRom an num ber s(from 11 4),and hasbeen der ived di redtly from Text.Concer ning
the remaning symbol s reaed to bow indrumentsi thas been obsr ved thatt he mgority refers to the
exeat ion with the bow jasa consequencei  fanot emugbe exeot ed asapi zz caotheonl yindication tha
can gopear bes desthoxe d readyi ntroducedi sthetexdtpi z .Thi sfadhasaugged edtoged dieVidinin
two dases cor regpondi ng to the two fundam entam et hods of pr odud ng the sound: Aico and Pi Zi cato.
Theed aseshavet orepresntt he cor repondi ngtextudsmbol( aoandpi zr eged ive y) butAo has
tomanage d 0 therepresent aion oft hes gnsthatcan bepl aced on anot ewhenthismudbepl ayed with a
bow .Thedi redionoft hebow canbeed fied with the s/m bol show up and bow down ( the pr esence ofone
oft hem exdude the other),t herefore the dass DieAio,i n a IS REFERRED _BY Ao daion is
ed dised i n AicoSu and AoGi uhasbeeni ntroduced. Al 0 the st ting oft he par toft he bow to be used
forezeet he em ploy oft wo sifexd udinggymbol st hesamestting oft he DieZAico d  ass has been used:
the Pat eAilo d as with the sons Punt a and Tal longi nalS REFERRED BY Aw rdation, has been
introduced. Tot dly and ogue i sthe d asd fication of Pos zAio wi th the two son-d ases ( Ponticd o and
Tadiea) ;t he only difference cons dsin the derivation of Po3 zAra from Text,due t o the fadt hat
ponticd loandtadieaa etextudi ndicaionsW henonanot eispreentani ndicationlikebow uport allone
iti sobvi oust hatsuch not eisto be pl ayed with the bow ,t husi n thee caeest he Arco d asshast ogivethe
poss bility to repreentornott  he textamn.Conoxr  ning the yymbol+ ( thaam eans pi z2 ca o with the | eft
hand) ,i thasbeended ded nott o add anew d asbecauet hesamedgnd though with an ot hermeani ng,i s
ava lablefrom heDiteggiatod as
Asregardstheremaningingrumentdi ndicationst wo new daseshavebeeni  dentified:
e PiFiatoi tr epreent soneoft hethree g/mbol sadopt edtoindicateto breathe.
e Timpano:i td lowsmanaging theindicationsf ort im paniorhar p,cond ging ofguar ed textsevent ud ly
preceded byanar row.
Theformerisad mpegraphicd assbutt helaterhavi ngto manage textsthatican have adi  fferentl ength
asd gned byt heuser hasbeencond dered OnofText .
Togenerdiethed asesr daed to theindrumentdi ndicationsthe Stumento d ass has been i ntroduced,
oonned ed to Nota through ardaion IS REFERRED_BY .Byliis doi ce each not e can asume symbal s
referredto auni que cat egory ofi ndrum entsThe Pr Fisto d asshasnotbeeni  neertedinthishierardiy f ort he
following reasons
From hemudcdpoi ntofvi ew theindicaion beat heisreferredtoanotebutt heg/mboli spl aced bet ween
thenote and the ucces veSuch behavi  ouri sdi fferentf rom thatoft he othergmbal sreferred to figures
thathave been pr  evi oud y desr ibed becauset heear eplaced byt hefigure (dbovebd ow,ont herightoron
thel eft).
Sincetheindication beat heisused byt he m gority ofi ng rum entscannotdepend onapar  ticul af amiy of
ind rum ents
Thexe congd deraions have augged ed to cond dera | S REFERRED_BY dation between PiFi ato ad
Ancolaggi 0;i nthisway the cor repondi ng 9/m bolcanbeess |y pl aced bet ween two notesand i s notbound
by the presenceont henotesofot heri ndrumentdi ndicationsOnt he otherhand t he Tim pano and Viadlino
dases have been cond  dered ons of St umento:9 noe the two dases have | ittle in common he d ass
Stumento isan abd radd asM or eover ,9 nee modoft hedasesr eferred to Figua orNot a have t he
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fundionto't gpreentt hemsdves'ont hesr eeni tmusbemaded eart haSt umentogener didng Viaolino,
hast o m anage saver dsymbol s

To represntt he perausd on gymbol s to be added above orbd ow the note d ass Pecuss one on of
Stum ent o hasbeeni ntroducedana  tributeisusedt o saewhich yymboli srepresent ed.

M omeoverf ori ndrum entl ike gui tari sposs bletoasod aetoafigureafreatboar dt hed asDitaCode son
ofSt um ent o hasbeeni ntroduced t o representaf restboar d.Cl asDitaFilehasbeeni ntroduced t o m anage a
databaoft heposs blefreaboar ds

Findlytorepresenti ndicationsf ori nd rum entswith peda shavebeeni ntroducedt hed asses

e PedadDown

e PedaUp
* PianoPeda
e AipaPeda
e OmganToe
i+ Wedel Music Editor _ O] x|
Fie Edit Mizc Symbolz Fomat  Analysiz Esecution Help
Select Symbol sEvec| & |0« < | > >(0-]w ||| J| @ ]|Col —|duwn|-)<— | edit | o2
fl
' ,p" :” ] — — . - ! . . 1|
R o E——— e H——T— = ] ] T ] —— i
[ -— 5 = HSTF= o Vg = Fg¢ TOogd S 44+
T - = = o = = F* T opz
Em? CimiG F C %%
[ K — [ 2ir
7ir ] Fir FTTTES 2
1224
111 273 TR THZT o
| Z

Allt hesed asssa eonofPedalt hahasbeender ivedf rom Sumento.

5.1.17 Lyi cs

Thelyricsbd ow asor ehasbeenr epresent ed asal idofsd  lablesand each s lableisgndr onissdwitha
certain figure (note).l n particWlara sl lable can ¢ arton af igure and end on t he same figure orend on
anotherf igure (inthisway the si lableisext ended up t o the goed fied figure).So Li daSillabe on ofLi da
hasbeeni ntroducedt o col ledt helyrictedand d ass Sillaba on of Tethasbeen def ined to represntt he
tedoft hes/ lable

Sinceasor ecanhaveupt ofourl yriclinesLi gaSillabel S PART_OF Spatito fourt im es

5.1.18 Guitarsym bol s

The gui tarpr esent snot aionson t he soor e thatar e now ofcommon ussamong ot hersthe mogi m portant

ae

1 t heexpl anationoft hefingerconf igurationforpl ayi ngador d (fiet boad) ;

2. t heindication oft he pod tions on t he gui tar’s keyboar d cor repondi ng to the exeaut ion ofad asd A
mudcat ext( tabl atue) .

Thepur posei st hereforet oparmit otheus :

1. t hedhoi ceandt heinsr tion off rethoardsont hesor €

2. t he posd hility to insertnot eswith a not enead di fferentf rom te nor maonet hatevent udly ind udes
dphanum ericdi ndicationsi nd deits f.

Theproblem isd early di vided i nto tw o independentpar  ts
1. t heaeationofad asst hatoont anstheinform aionandt he m ethodsf ort he fretboar ds
2. t he broadeni ng oft hed asNotain ordert o ind ude and manage t he inform aion on t he di fferent
typesofnot  eheed.
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5.1.19 Fet boad

The ¢ andar d pod tionsoft he chor dspl ayed on t he gui tarhave been d  ready def ined inthetoday smudcd
altureand ourand yd sg artsexat lyfrom anarchi vecont ainingthisdat a

Herebd ow anexam ple off retboardthati nd udesd It hem odi m portantsym bol si sshown.

NNane /“'EIB / Baré

a A

“9&

Keystobepres Starting

/ 1/7 _— Fingers to be
N um berofg rings 4 3 1 1 usd

Thefretboar d hast o cont ainthefollowing i nform aion:
e thenane
e thenumberofg ringsoft heindrum ent,
e thekeyst obepresoneahd ring;
e thefingerstobeusd;
« thegarting key,
e theevent udbar ré

Themanmehodsoft hed asshaet odexr ibethefretboard acoor dingtothe di fferentcasesofout  put:
 Vvigdistioninthemudcawi ndow (ori nthepreview);

s Mg
e printing.
Fretboar d ar chi ve
ObjeasDitaCorde
Chods. dat
C; 1; x32o0lo; O; 732717;
C; 2; x3%; 300; 713337;
C; 3; 133211; 104 13211;
C; 4 xxxolo; 0; 777717; H H 1
¢ 4 332010 0:  32717; ObedsDitaFile >,
c4 1; x34#; 0; 71327;
c4 2; 133111; 104 13311;
c4 3; x3lolx; O; 74727;
c4 4 xxx3; 0; 777321;
Cc4 4 x33; 200; 71321;
ca7; 1; x32%; 0; 7231%;
ca7; 2; 2x121x; 307; 271317;
ca7; 3; xx4 0; 771324
ca7; 4 xx1212; 0; 771324
ca7; 4 xx1212; 0007; 771324
Cc334 1; x33%; 0; 7132%;

Thea chive ofpod tions(oft extt ype) ,f rom whthwe darted ourr exeer ch,needsad asst hatpr ovi desthe
m ehodst o0 aogqui retheinformaion.l nordert o be used wi th the planned i nterfacethisd asshast o cont an
thefollowing m ethods ( bes dest hosef ort heresear chand f ort hereadi ng):

* Countingand| idofd It hefretboar dsaval lableforacer tannomendature

e Countingandl idofd It henom end aturesf oracer tantonic
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e Counting ad ligofd It he tonics ava lable fora oar tan ingrument ( digingui hebl e from te
num berofg rings .
Thereading m ethod hast husto dlocat eand r eturn anindance oft hed assocont aningtheinformaiononthe
fretboar d thathasbeenr  ead.

Theladd astobedeinedinordert o 20l vethisproblem isad dog-box ofi nterface with the usrt hat
permissd eding the num berofg  ringst hetonicandt he nomend atureAcoor dingtothedi fferentchoi oesi t
mudpr ovide alidofava lable pod tionsand vi sud isei nddeaframnemadebrt hispurpoapr eview in
ordert oprovidetheusrwi thawvi sudoonf irmaion oft hechosenf retboar d.

T ablature Dialog |
— Tahlature
9 1 Guitar — Preview:
[ 2 2 Guitar
i #E 3G CrRa
9 4 Guitar X
C7#9 5 Guitar AR BT
1 2334
8]
String  Tonic Mote  Chord
IE j IC j ICF#S* j Cancel

Thefileoff retboard gopear scodedi naratherr eadabl eway and d lowsm odificationst o hi scont entt hetar e
ardy under gandabl e Anyway an gopl icative isnecesssr ytotheusri nordert oingert,i navi udway,

persond ised pod tions in the archive used by M oodswhi ch mudr eman spar aed from the program
(becauzoft herareus) .

W e mdisdt heeforeeqpl oiting the same d asesan exeaut able &l e to perform hisfundion.l ts user
manudi sdexx ibedinthefollowing.

5.1.20 Noteheads

The not ehead pr obl em doesn' taonor n only the guitar;new s/mbol sareinaead ngly used i nthe mudcd
notation (perocuss onindrumentsped dt edhni ques... ).

W ecan sehow eachnot ehead canhavedi fferentdhgpesand s zesand eech onef ollowspartiaul arl awsfor
theg em atachm ent.

T Wedel Music Editor _ O]
File Edit Mizc Symbolz Fommat  Analpsiz Esecution Help

Select Symbol < Exec| a | =0| €| €| > 20| » |

,_
[
.
S

Color [ —| auta [ &| <=3 edit | o=

3

T

Q_:sph:-
3 oy
™

I E
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Diffeentchaact erdi m ensions

/7 | A X
X +T &

Vai ous st em
attachm ents

Thefirgmodi ficationto bedonet othed assNotaistheind ud on oft he atributesnecessr y to recor d the
following inform aion:

e typeofhead;

e ifi nd dethed phanum ericalheadsoneort wo charad ershavet o bewrittenThechar adersmaintan
dthe ASClidha adert hathast o be printed with the mudcdf onti nthe case ofot  hert ypes of
not eheads

e informaion concer ningthedi ganceoft hedem wihrepedt othecent reoft he not ehead.

Themogdi ffiaul tt hinginthispartoft heworkistherevi gonoft heaodef ort hedrawing oft henoteonthe
or ethat pr evioud ywast hetakoft heaubd asesofNot aasNBreveNSemiBrevgeNM inima...

Infadt henotem udf ind outt he symbolt o be used f ori tsdrawing onthebad soft heki nd ofnot ehead and
the asd gned dur aion;t his'i ntelligent” choi cei sauppor ted by t he M illalanguage t hati ndicatesthe ASCII
ode oft heg/mboli nthemudcdf ont( eg:165f ort he ymboloft he not enead with a ha fm oon shape) .
M omeover M illaowesf oreacht ypeofnot eheadd It he necessar yinformaionto determ inethe pod tion of
thed em wthregpedt othecent recft henote.

Becauset hed z2 oft henotehead and t heorigin oft he < em are no more cond ant,each m et hod t hatdepends

on those m eaaur esendur esver iationsbef ore bel ng gener dised;t he m eesurem entoft he region ofgpacet hat
oont anst he not e and t he beam ing appl ied to beam saretw o am ong the pr ooedur est hatw e have cor  redt ed.

i Wedel Music Editor _ O] =]
File Edit Mizc Sembolz: Format  Analysis  Execution  Help
Select Spmbol Exec| & || < | 2| D([0=]|w ||| L1]| J | @ |Color| —/| auto |+&| | edit | o=

-

=l
" .
A

o

Sl

%ﬁ T
~

L

Them odificationsconcer ningtheingertionofanot et heaoqui rem entoft he char ad er t he pod tioni ng oft he
dem andthecd all aiondfi tslengthareextendedt othed assAaoor do.
The mehodsf orpr inting are smiat o thoe f ordr aving and thus | ead to the same m odifications The
s ngoper @ionisenl argedinordert orecor dtheadded i nform a@ion;t he attentionispoi nted in partiaul at o
the Aocor dod assbecausei  sfundam entdnott o dupl icat einform aion.

41
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Previoud y in the cond rudion oft he obj ednot e the ‘boundi ng box’ oft he note was cd aul aed with
oond antsmessredonthed asd cdnot ehead;now t hed zevar iesand not hingisknownunt ilt he codei sfind
by M illathroughthecd li nAdjud (... JAf tert heaogui rem entoft he codewecanobt andlt he m easuresof
the char adterconall tingthetable (M USCA _ tlb).Byt hesecondi tionsiti sposs bleto st hefram e oft he
notehead (that can be usf u for other proeedures of t he ssame mehod Adjud(...).

: Wedel Music Editor M=l E3

File Edit Mizc Symbolz Format  Analysiz
Erecution Help

IE::Iiting - Exec| & | <[]]| €€

i22|;
N E
S 2
& 22T — M|
22 —
—
1| | r|

&
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5.2 W EDELO®EctO1 ented M odelofM usi ¢ -som e desi gn issues

Inthissedt ionthe prind papr oblemsrdaedtotheded gn oft hed asesdef inedintheprevioussed ionare
faced;i n particulat he mogd gnificatta tributes and methods oft he dassss and t he type ofr dation

impementedby | S PART_OFand5_ REFERRED _BY Wied sused( egl/ 1,1/ N)Notd It hed ases

willbe cond dered:it hoset hati m pem entonl ythedraw ofagmbol ,andt huscont ain only the m ethodsf or

drawing and sai ng, wi ll not be ment ioned. | n the same way, i f a r daion IS PART OF or
IS REFERRED BYshotdi sussd,i ti mplesthati toor regpondst oardaion 1/ L.Unl esi ti sdi fferently
gead fiedtheredisaion ofeach d  assi ntroduced hast o be i ntended t he sam e both on the m ain sor e edi tor

andont hesor eeditor.

Thesmbol soft heobj eddi agam pr esent ed inthischapt eri sdesr ibedinthefollowingfigure

A AnA objett . ! .
o) Array ofobj edsorpol nterstoobjeds

A A B objedi sind deanA obj ed
(IS_PART OF)

B objedi sreferred by an A obj et
(IS_REFERRED BY)

Lidgwi th nodest hatpoi ntt o obj et s

5.2.1 Figuesand dei ved cl asses

TheFiguad asgener disest he conogpt sofnot eandres.Li ked modd It he d assssi ntroduced,Fi gue,

and the d ases der ived from it,mudhbe abl e to represati telfon t he sr een.Foreach not e the mog
sgnificanti nform aion isthe hei ghtand t he dur ation (orva ue).Concer ning the dur ation,i ti sdet e'm ined
foreachd asonofNot ad neeahoft hem representapr ed evd ueont heotherhandt oleteach not e
‘r ecogni &'i tsown hel ghtt hed assN ot a hasbeen endowed wi th an gopod teatribute (Altezaofani  nteger
type) .Such numberi s<tO0f ort he notesplaced ont he inferiorl ine oft he ¢ &f( in the tremble d efti t
oor reppondst oaM i),and gr owsofauni tf oreach super iorpod tion (egi nthetrembled eftt he Solont he
soond | inehasha ght2) ;i teanbed S negat iveFr om hemudcdpoi ntofvi ew ar edi sidentified onl y by
aduraion and doesnothaveahel  ght,buts ncei nthe pol yphoni cmudciti snecessr yto placetheredon

differenthel ghtsi thasbeen ded ded to endow Pausat oo with the attribute Alteza.Asar el tt hewhole
dassFi guahasbeenendowedwi ththeattribute Altezaandt hed asesder ivedfrom iti nheriti t.

Otera tributesofFi guraarethe poi nterstothed asest haar erdaed|S REFERRED _BY whithisd ass
each one oft hexe |inks cor repondst 0 a reation 1/1 and expl oits the pol ym omphian of t he conned ed
dasesdaa tributes levdt hismeansa poi nterf oreach ¢ onned ed dassCond dering dlt hedasesi n
rdaion|S REFERRED BY wiNotaand Figuiai ti spos bletoformuktethediagram preent edinfig.
1t har epreent sani ndance of N Cr omaTheexam pl e coul d have beenf orm uleted i nthe sam e m annerwi th
anyot herd assonofNot abutAcoodo ( chod) .

Intheand yd sphaset ogetherwi thnotesandr et st helidd asshasbeeni ntroduced.Thi smudof ferbad c
funct iond itiesas

* Inszrtionofand ement

« Déddiondfand ement

e Seachofand ement

* Scaningofand ement

 Deéeeionoft heligandevent udded location oft he poi nted d em ents
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Oneofthed asesder ived from Lidi sLidaFiguet herdaion IS REFERREDBY of Fi gua wi th this
dassi stobeoond dered ardation /N.Thed ases Aaoodo and GuppoNot e areligsoff iguresBes des
thetypi cdldhar ad eridicsoft heligstheyhaed topresntt hefollowing m ehods

e Controlont hetypeoff igurethai stobeinsrtedie gAcodoaogpt sonlynotesandd loft he

smekind.

* Podtioningoff iguresinthelid.

» Podtioningofmbol saroundthefigure.

 Drawingthefigureand oft hegmbol sreferredtoit.

Fort heed asest heattribute Alteza,i nherited from Figurai snoti m portant.Bes desbe ngalig,Accodo
isdi fferentf rom Noad < fort hefollowingfeatures
o Eath not e thacom posesadhor d mudbe al e to repreenti tsown augm entation dot,i tsown
acd dentds and fingering. Ther efore Acoodo, even @ fi nherits from Nol the poi nters to
PuntovaloeAl tead oneCompoda and Diteggi ato,doesnotuset  hem butr efersto the poi nters
ind uded i neach not ethai toont ansAsr egardsothergmbol sitr eferstotheinherited poi nters
othai twillbepos bletoplaceonador donlyonedynami ctext,onl yonef erm aaand s on.
* Wihrepedt oNota,Acoodo hast o forese anot herat tribute which cons gsinapoi ntert o an
event udar peggio ymbol. Thi sdgn mudbe pl aced on t he leftaft he dhor d (ift here are
ad dentdsont heleftoft hes) .

Allt heeped ficfeaturesareregpreent edinfigure2.

Differently from Acocodo,ai ndance of GuppoNot e can cont ain notesofadi fferentki nd;m or eoveri tcan
contan d s obj edsAnmiaggi 0 and PausaTot hisend GuppoNot e hast o forese t he des gn ofbr oken
barsGuppoNot einheritsfrom Figuat hepoi ntersto thevar ioussm bol sbutdoesnotuet  hem Infigure3
theghemeofaposd bleindance oft hisd assi srepreent ed;i nordernott o over load the pi dureno obj et
connedt edtothefiguresoft hegroup hasbeendr awn.

Alterazi oneC om pota ,.-:-.,
ﬁ :
:
v | i j', |
Dies |
o= | o
=
W
b
fil
| Tenuto | | Sforzat o | i
A 4 l.
Aocent o .'P
acoal

Figl-Exam pl eofnot e
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Acoor do > Aro
P Ampeggio AroSu
NComa P Puntovaore
N Coma »| Puttovdore o
H
NComa P Puntovaore | éi & ||
w
W
NULL |_> Alterazi oneCom poga P i

\ 4 \ 4
Diteggi &0 Dieds

Fig2-Exam pl eofchod

GuppoN ote
N Coma
N Semdaroma
PSemooma
J
N Semdaroma | & 2 — #' I
L L
Acoor do
NULL -
NBir oma
N Bir oma
NULL
Fig3-Exam pl eofbeam
5.2.2 Measue

Both from amusdand agr agohic poi ntofvi ew the measure can be cond dered a cont anerofmus
figures(noteschor dsr et sand gr oupsofnot €9t hamudi nd ude notonl y a uni que m eodi cline butm ug
a0 consnta pol  yphoni ¢ writing.M or eoverf orsome i ndruments (e g piano,or gan,a paameadur eis
oom poed oft woort hreegd affsandamdodiclinecand ati nagaffandendi nanot her.

Fort hisreason asd ready mentioned i n the and ys sa Staffat tribute hasbeen addedt ofigurag affOi sthe
firdg af( from op)andi sthedefaultg affli sthesoondandg &f2i sthethirdSoana tribute ofbat tuta
isthenum berofg  affsAna ray oft hreepo nterstoIntetaz oneisusedt o g orethe headi nginform aon of
themeaarepo ntersinthiscaea eusdt ominimeethe 4 orage needed f oraBat tuta obj edt,.9 noe many
m eaaureshaeonl yoned af.
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The headi ng cont ainsd waysa Chiave ymbolt hati ndicatesthe d efva id fort hewhole measure g &f.1 n
ordert o make ess ert he m anagem entoft he headi ng the d efi srepresent ed d waysait he begi nning oft he
meaarePoses ngtheinformaonrdaedtothed &t hed asBa tutaisadl eto obtain from heatribute
Alteza of each not e the pitch oft he note The d as Tempo,a manda ory partof | ntetaz one ad
oconsequent |y of Bat tuta,has a doubl e rdaion IS PART_OF with NumTempo. Thisd ass mudf oresee
dm odt wo argum ents

e Paintert oadringofchar atterst har epresent sthetext.

e Integernumberr epreentedbyat ext.

e Integerequencespar dedby' +'( eg'3+2)

Itmudi naddi tion presentt he m ethodsf ort he conver g onsg ring -> num berand num ber- >4 ring.

Comig badkt o Tempo,t hisd ashast o draw notonl y the two numeicdt extsbutd s the two graphic
gmbolsC and C dashed.

Anarayofe ghtpoi ntersto Layerobj edi susedt o dorethelayer soft he messuref orapol yphoni csor e
(oneg &f)d It hefiguresoft helayer swillbd ongtothesamedaff,f ormulti-2affm easur essom el ayerwi 1
haefiguresonad affand ot herson ot herd affsand someaooul d havef igureson ag affand ot herson ot her
gaff.

Ancther obj edt hadhar aderisest he Battuta dassi s Bara.l n the and yd s phase i thas been d ready
el aned the reason ( expl oitation oft he pol ym orphi am )thathas| edto cond derBaral S_REFERRED_BY
Battuta eveni ft he barmuda waysbe pr eent .Consequent lyinthiscaet herdaion IS REFERRED_BY
does noti ndictes — as usid— an opt  ion butan obl igation. A par ticllarcae i s repreented by the
BIniz oFined asswhi ch cond dsoft hebart hatoond udesar efranand t hatt hatbegi nsit.The o iticAcase
verifieswhenthebari sat heendofamus dal ined neeitmudgl iti ntwo patsoned osst hem eaaure of
the g affwhi lethe otheemudbe pl aced i nd dethe firdm eaaur e oft he uccess ve & aff.Fort hisreasont he
dasM eaaur ehast oind udeam ethod f ort he pl acem entofan addi  tiondbaront  herightofi  tsown headi ng.
Each ki nd ofbarmugbe pr  edigosedt 0 be ext ended i n ordert o reach t he bot tom oft he soor e (an im plied
referencet otheman sor eledernismade).l ti sinanycaeevi dentt hatt he st ting oft helength ofabari s
atakoft heobj edBat tuta.

Som e objeddi agram sfort he Battuta d assi sreported in the following figuresl nthisshemennotd It he
dasesi nardaion |S REFERRED_BY wh Battuta have notbeeni  nsr ted;Bar raisrepresent ed because
iti sdwayspresnti nthemeaaure.

BFind e
Batuta
a| Intestaz one
Ccv
Arm auraChiave > '
Tempo
Num Temp
\ 4 NumTemp
Layer :11
N Semin hima é
NSemimhima
Onewice—oned affm easure
N Semin hima
NULL
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Battuta

> Intes az one
Voli

Wl—l Tempo
NumTemp
Num Temp
A 4
Layer :11 Layer :12
N Semm nima N Semin nima
N Semim nima N Semin nima
N Semim nima N Semin nima
NULL NULL Twowoices—oned affm easure

BFinde Intes az one
-

Tempo
Num Temp

NumTemp

'Intmazione %i JJJ
\
A

Batuta

A Tem po
: L 2
Ll ¥ Num Temp
Num Temp
N Semin nima N Semin inima "‘)’3 J |"
N Seminnima N Seminnima
N Seminfima N Seminrima Twovoices—t wo daffsm eaure
NULL NULL

5.2.3 IntEsteso and deii ved cl asses

Therdation Figua | S REFERRED_BYntEde cor reqpondst 0 a 1/ 2 rdaion and does noti  m plies an
option butan obl igation.l tean bet rand ated in two dtributesofl ntEges thatr epresentt he poi ntert o the
figure on which the intervdgmbold  artsand t he poi ntert o the figure on which itendsThed astha
m anages the intervdg/mbol si nordert o place each ymboli n arightway,wi llhaet ouetheetwo
pointersand &« m the g afft 0 avoi d the super pod tion oft hisg/mbolont hose d ready exi 4ing.Asd ready
s dt he Intenval lo dasdi ffersfrom IntEden onl y because i tcannotbegi n orend on r ed s oranchor -
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pointsFort hisreason,an | ntenal o mehod hast o cont rolt he ki nd ofpoi ntersthatar egiventothed as
and refuet hoset hatar e notoom pat iblewith thed assConor ning the exam pl e diagram e one conoer ning
thed assSpatt itoistobeoom pared;f rom tisdiagram isd eart hait herdaionsFigual S REFERRED_BY
LigaFigueand Fi gual S_ REFERRED_BYntEdevnoriginadatadai ng.

From te graphi c poi ntofvi ew,t heintervdgmbol shavet o be represent ed above orbed  ow the ¢ &f,t he
only except ion is Legat Valoe t hatcan be pl aced i nd de the ling mor eover sme gmbol s have t o be
repreent edintwo differentver gons
Legat uaW heni ti sdravnabovet helineitgppear slikeabow;wheni ti sdrawnbdow itappear s
likcabow caps z2dTheaibd aslLega Vdoreisd miar;wheni ti sind dethed &fi tcan
be di redt ed upward ordownwar d.
Legat Quadrai ti sand ogueto Legat ura
M odifOtava: | fitis placed dove t he line itr efers to the ‘odt ave/ 15th aove, ot herwise
‘od ave/ 15thbd ow”Theded gnisdightly differenti nthetwo caesi ntheformerthe
dashed | ineisabovewi threpedt othe8vagmbol wher essi nthelatercazei ti sbd ow.

The rem aning sym bol sdo notchange acoor  ding to theirpod tiononthe g af.Tobehi ghlighted isthatt he
Food la mugbe &l e to be repreented in the two versons of aeoendo and di - miuendo and t hat
CambpRitmudi ntegraethedes gnwiththe num berofr efran.

ThelLegat Quadrad assm udbe sspar ady cond deredl ti spartioul arly im potantbecausei  tper mir edisgng
thetupletsand bi g groupsi n gener d.Eachi ntervdgmbolmudf oresset o bedes gnedin many partst his
gead fication isnecesr ywhenagmbol( egad ur)begi nsonad afand endsont he uccess ve (on a
sor e):pr adicd ly two durs are ded gned. Thi scond dered,i ti sobvi ousthaf ort he d ass | nEde one
pod tion and one di mendon are norenough ( like d It he d asses der ived from DewObjed);i thas been
therefore ded ded to endow IntEden ofmet hodsaii table formanag nginddethed asal idofpod  tions
anddi mendonsTheneceds  ty ofbr eski ngtheintervasmbol sispresentt ypicd lyont he sor e edi torwhi ch
hast heposs hility ofr epresntingmanylinesont hesamepagei nmain sor eeditori ti sind ead represent ed
onlyonel ineforeach page.

5.2.4 Scoe

The Spatt ito d assr epresnt samudcdpar twi th auni quelinel toont anst hereforet he Li daBattute d ass
(link 1S_ PART_OF, rdaion 1/1) der ived from Liga | n andogy with LidaFigue t he link Battuta
IS REFERRED_BY HiaBattuterepresent sal/ N rdationt helink | ntEdeo with LigalntEghast hesame
meaning. Thi sladd astoo has a connedt ion IS PART_OF (daion 1/1) with Spat ito. The f igure
highlights by means of dot ted linest he conned ions thatex < bet ween the figures cont aned in the
m eaaures of Li daBattute and the symbol s bel onging to LigalntEd. As d ready sa d,t he doubl e link
IS REFERRED_BY ating from Figua i sused f ort he data sharing among the objedst his ki nd of
dtuaionsar eddicteegped dly concer ning del etionsThe Spat  ito d asshast hust he tak of'uper  intend”
the dd etionst hatooouri  nd dethe measurest aking d It he necessr y meaareson Li dalntEd:f orexampl e
when anoteisdd eted d 0 the event uad urt hatmi ghtbegi nonitmugbe dd eted.l nthefiguref ort he
skeofd mpidty,onl yoneoft hetwo ligsthatcom pose each mesaur ehasbeenr epresent ed The or deri n
which the intervdgmbol sappeari nLidantEdi smeaningles| ti saopr opriate to rem ak thatsepar ated
ligsford ursf orodleand ot hercat egoriesofsmbol sa e notf oresenit helidofi nterva sisuni que for
each sor e

Spartito mug,f irgofd |,pr esntt he methods f ort he di og tion oft he mudcdsmbol sthati toont ains
limtingthedo cetothoeredlyrepresentedonthesr eenThi sad ivity m udbe per form ed in three phasss
oonseat ive:

1. A= gnmentoft he pog tion and oft he length to each measur e be ongi ng to LigaBat.Af tert his
oper aion onl y the ym bal sind dethe m essuresar e pl aced.

2. Al location oft heg/mboal sbel ongingto LidalntEd.Thesmbol soft hiscat egory m ugbe pl aced
outd de the g4 aff,above orbd  ow the yymbol sd ready pl aced i nthe previousphaeThe onl  y
except ionisrepresent ed by t hetiewhich canbei neerted ind dethe g affbecausei splaced et he
sam eheightoft  henot esitoonned s
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3. Al locationoft heext erndsymbol swithrepedt othem esaure (e.gt heindication ofm ovemn ent )
aboveorbe ow dit heothers gnprevioud ypl aced.

The behavi ourof Spat  ito in theee att ivities var iesaooor ding to whatt he ledern viaud isesse theeama n
soreorad ngepart.l nthe firdcasgcor regpondi ng uad ly to the ledern M ASEM ASAE,te d ass
Spartito m udadacoor  ding to the st tingsder iving from thePat ituad assf orexampl eiti sPat ituawho
mudi ndicate to Spat ito the pod tion and t he length of each measur e in ordert o mantan the vertica
dignm entoft hem easuresand oft  he not escont ained i nd dethem I nthe casei nwhich onl y one par tappear s
onthesr een (DLIOOPDLOO) ti sSpat itothathast odividethemessrresamongtheg affspresnti nthe
pager epresnt ed;i tcanbe conveni entt orediethisfundion asamethod oft heLi daBattuted assand | ei t
be recd led by Spat ito.Conoar ning the pl acem entoft hed ursandt he others gnswith ana ogue behavi our,
Spatt ito m udpr esentam e hod thatand ysest helidofmeaaur esandt helayer soff igurescont aned i n each
m eaauref oreach f igurethe m ethod m ugocont roli fomes gnofLi dalnti sext ended oni tand consequent 1y
placcit.l font he page morethan onel ineispresent( thacase of DLI OOPDLOO,} he above m ent ioned
m ehod hast hetakt o event ud ly sspar ateinm any partstheintervdsmbaol s

Thed asPent agammaisreaed IS PART_OF wth Spat ito.l nthe cae oft he man sor e edi torSpar tito
needsupt othreed afff oreach pagewhi  leinthecaeofsor eeditor, tmuddi goseofmor ethanoned &ff.
Fort hisreason an ar ray ofolj et sPentagram m ahasbeen inger ted am ong the at tributesof Spar tito (rd aion
UN).I nthecase ofM ASE/ M ASAE fte obj edSpat ito mugbei m plem ented by Par tituraw hich pl acest he
unique d affi nitssam e pod tionwhileintheothercazei ti sim pem ented diretly by t he obj edLi ocowW ndow,
which =t sd thenum berofd  &ffs

Spartito

| LigaBatute || LigantEs

’
/
/

1
N Semim nima /
/

Figl—-Exam pl e ofsore
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5.2.5 M ain Scoe

The Pat itua d asisindanced exd udvey onthe ledeen M ASEM ASAE aice the DLIOOPDLOO §
limtedtothed nglepart.Ani ndance of Pat itua d waysind udesan obj edLi gaSpat iti,t hat,i n and ogy
withthe otherd asesder ived f rom Lida can cont anan a bitrary num berofobj edsSpat ito (rdaion 1/ N).
Anexampledfi ndanceofPar tituraisrepresntedinfigure 1.

Them ogoom pl exfunaionto be per form ed by Pat ituaand Li daSpat itii sthe cor redsuper pod tion oft he
m eaauresoft helineand oft hefiguresi nd de each m easur eSi noef oreach measur eafixed num beroff igure
ismantanedinthetwo layer si thasbeended dedtomantanthesameoonoeptd o forPat itua

Pat itua hasd 0 thetak oft he m anagem entofbr acest roughtd assLi daPaent eswhoe ma ntaki sto
pod tionthe bracesi npartiaul ai thast oet ablihthelevdoft hebracet o avoi d over wiiting.

Patitura

LigaParentes > ParQ uadra 5 ) “w  aam "
1] 1] 1 -
i~ - 7. <+
LigaSpartiti LR L =
NULL
v F =]
Spartito < e - S
i — - 1
Spartito <
NULL

Figl-Exam pl eofm ai n sore
5.2.6 Diffeentl ndications

5.2.6.1 O mam ents

The d ases der ived from Abbdlimento be ong to the category oft hose thathae as uni que am te
represent ation oft he cor regpondi ng sym bol ,m or eoversome or namentscan have aod  denta s (above and/ or
bd ow).Theonl yexoept ionsar eTi 110,Gl issat o and Tiemol o.Thet rilli smanaged byt wodasesTi llo and
Tii loOnda,t he firdhast o drawnthe‘t  ymbolevent udly with aacd dentawhi le the sscond haet o
draw the trgmbolf ollowed by some wavwes up t 0 a certain point. The obj ed Temo o and Glisat o
repreent san exagpt ion because whi ledlt heornamentsare digned ont he not e they r efert o,t rem olo and
gisst oareplaced t o the headsoft wo conseaut ive not esFort hisreason t hisobj edm usbe managed f  rom
theBattutad assi ndead of Fi guraCl assGlissat o hasan a tribute indi cating the type ofdr aw thatcan be as
adraghtorowaved| ineandd assTemol ohasana tributeindi cating the num berofbar stobedrawn.

5.2.6.2 Agogicand dynam i cindications

The dass TM oimento mud of fert he pos bility to insrtt eds composd by t he usras f orexampl e
‘Al legro ma non troppo’,or'M oder a0 cant abile molto egr ess 0. The same ed  fication can be made

fort hetexsTDinamioo, TG enai 00 and Annot az one.

Asregardsthe d ass Scand one ithasbeen ded  ded thatt he ver ticdlbar smudber epresent ed d It ogether

abovet he bart hatdd imistwo meaauresAl theotherd asest hatar erdaed IS REFERRED _BY wh
Batuta (dlr dations 1/ 1) mugf orexethe verticdd ignmenton t he bar ;an exogpt ion isrepresent ed by

Num G lande because t he obj eds like NumPausa and Num U guale are to be pl aced i n the middl e oft he
meaaurel nthexed asesi soften made arecd It o the d ass TNumei  becauset hreelinks| S PART OF
gatf rom il ti snotadat ashar ing becauseeachobj edTNumei cisused byonl yanot herobj edt.

5.2.6.3 Expressionsignsand d assesr eferred to Figura

Fort hed asesder ived from Egpess oneauni que peaul iarity i sto under lineAcoent o and Acoent oFot eare
drawn in a di fferentway aocor ding asthey ar e plaoed aove orbed ow the notell nordert o dlow each
gmboloft hiscategory to know ifi ti ssuperiorori nferiorwith repedt o the linei s gpr opriate to
introduce i nto the d ass | ndicaz one a bool ean a tribute Thi s cons deraion isto be ext ended d 0 to the
dases Coona, TDi  namioo, PiFi ato, Oodhi ali, TGenai 0 and Annot az one that ar e derived from
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Indicaa oneAmongt heeCoonai stheonl yonet hathesadi fferentdi redionwithrepedt othepod tionin
thed af.Theuse oft he obj edAnnot az oneisresrvedfort hediredorandt he archivig,t hus such sym bol
doesnotgppearont  heordhed ral ederns

5.2.6.4 Instrum entall ndications

The Vidino das is usd f or managi ng the repreent aion of ymbol s typicd of bow i ndruments
Differently from oheraubd asesofl ndicad oneitdoesnotr epresentauni que symbolbuti  tcan ar riveto
the represent ation of f ourgmbolaonet ime ift he note isto be played with the bow.Thi scae i s
exemplified in figure ?7? with the represent ation ofaposd ble ingance oft he Ao d asson of Vi dlino.
Sincethe yymbol srdaed to violinscan r eferbot h to notes and chor dsi s aopr opriate foresed ng thatt he
Codad ascnf orexemultipleindicaions(till4t hati sthe num beroft hedringsoft hebow ingruments.
Theobj edTi mpanoasd ready i doond dsofat edi naframethacanbepr ecededbyanar row.

5.2.7 Fet boad

Thed assDitaCordei sinherited by St rum ento becauset hefretboardisani ngdrum entdi ndi cation thatshow s
how toplaytheingrum ent( likethepi zz ca0);i ti sreferred by Fi gurabecausecanbepl acedi nany pos tion
inddeameasure(onanctear et anempt y ace) .

On aest On a space On anote

i Wedel Muszic Editor

File Edit Mizc mbolz  Format  Analysiz Erecution Help

Select Symbal \ oExec| & | =0l | < | 24 > 0| o ||| L1]| J | @ |Color| —|down| &) > | edt| =
I ﬂ F A I \ I I Al |
Ea———————— ¢

v - = = —#1 #d* Tz 234
T e = T D
Em?¥ CHG F o KK .
D) m—— WN s i r
o B 7 afr
1224
13121 1333 Tz TE4ZT o
| Z

The devd opmentof Di taCorde isas d ready ¢ aed, conned ed with the codi ng gyle of t he archive
inform aionit hereadi ngdi fficul tyism inim eed.

Asamateroff adt hememorsation oft he pod tionsconoer ningthe keyst o bepushed andt hefingersto be
usd a e notopt imiad forwhaconcer nsthe gace ort he represent ation on the sr een. Two € rings
contaning many char adersonef oreach ¢ ring oft heindrument,gopeari nordert ofindthekeysandt he
fingers

Upto8hitsrewadedforada athaad udly canpr eentaboutt enposs blevd uesTheor deront hedring,
thetr epresent sits pod tion in the fretboard from kEftt o right,doesn’ toor regpond t o the redor deroft he
ingrumentsgringsin the mudc (iti sinverted).Al 9 the barré doesn’ tpr esentan gopr opriate resour e
becaueeveni nthiscaet hetwo necessar y va ues(numbersfrom 1 9)ar einsrted withtherown ASCII
amdeonad ringoft wo cdharaders

Exam plesoff retboar dscoded i nthear chive

C; 6; 1; x32010; 0; 732717; “Guitar”
F7; 6; 1; 131211; 1600; 131211; “Guitar”

Ditafile isan i ndependentd assbuti  tuses Di taCorde because i tpr oducesi ndances oft hisd assi n the
readingmom enti ti sina‘ue’r dationdi p.
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Tabdi dog hasonl ythefundion ofi nterfacewiththeus ;i thasbeenr edissdwith DidogEd and cont ansa
referencet o DitaFileinordet ouset heinform aon oft hefretboard archi ve

5.2.8 Noteheads
Inthed assNotaavariadle oft he NoteHead I D kind,def ined through cond rudenum i n the man header
(lico.hpp) hasbeen added;t  hisg¢ aem enti nvol vesd |t hetypesofnot  eheadsr equest ed by t he ped fications

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,

i Wedel Music Editor M=l E3
File Edit Misc Sumbaolz Farmat  Analvziz Execution  Help

Select Sumbol - E:-:eu:l . | ":Dl 44 | 4 | > | >
1
1 | . A e
F— e o ] H—*
| Faii L - T - ] + 1
o= N — L I I
[y ' -
1| | _"l_l

| Y

Iti sofoour £ necessr ytheinertionamongt he atributesofad  ring oft wo und gned char swith adoubl e
usei nthecaeofanot ehead oft hed phanum ericat ypeitoont ainsthe char adersto bewrittening deitsd f;
otherwise cont ansthecode oft he dhar adter( chosenby M i 11a)i nd dethemudcaf ont.
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W th the sam e prooedur e the two integernum ber sthetocont ain the horizontdand ver ticddi gances oft he

i Wedel Music Editor M=l B3
File Edit Mizc Symbolz Format  Analyziz Execution Help
Select Symbol vEnec| A <[ < > |01 w|ex|| L] J| @ | Color| —| down| 2 €| e | edi| o2

41CI|‘1‘1I !

ﬁliq"?

LE

|
dem atadhmentf rom the notehead ar e forexen (A thexe det eemied by Milla); t hee vd ues are
normaisedwithrepedt othes zoft henot eheed and canasumet hreevd ues(-1,0,1).1 nthiswayd It he9
poss bledarting poi ntsoft hed em are obta ned.

dy=-1 dx=1
\QAQ ®
®
e @
dx=0 dy=1

From henormadisd di dancesand f rom heinformaononthed z oft henoteneadi ti seasyt o recond rud
the dbsol ute pod tion oft hed arting poi ntoft he ¢ em ;we havei m plem ented gppr opriate m ehodsi nordert o
exeatt ethisca aul aion because i ti srequired by many dr awing procedur esl n ordert 0 awoi d,as much as
poss blet he code dupl ication we subdi vided the di fferentphasessoft  he Draw mehod i n saver df undions
obta ning m ore gener icm ethods( Draw TetaDr aw Tagli).

The choi ce of Mi llais exad lentbecaue i tper mis the combination of mul tiple condi tionsin ordert o
determnethe code oft he notewe not iced thatsomet ype ofnot eheadsdon’ tdi gingui sh the smboalt o be
used aocoor ding with the dur aion whereas ot hers have up t o three gymbolsforba ng represent ed. | fin
addition we cond dert he casss i n which ome noteheads pod tioned in ‘smd Inot €,can r equire an
additiondsmbolwi thasmdlerd zt hesttingofd It heel awsinatablereal tsto bei ngopr opriated
fort he exaeed ve 2 aicsOne oft he future devd opments of M i llaisthe m odification oft he formating in
redt ime hatd lows the usrt o modify,i n any moment,t he smbolasod aed to a notehead, us ng
oondi tionson t he mudcdt exti nitscompleenesW ed dn'twantt o IMillaforeach dr awing 0t he
dhar ad eri sdetermined from hedd loft he Adjugm & hod (thati sper form ed abitl essof ten than D raw)and
memaredi ntheappr opriaedring ofdhar aters

This procedur e doesn’ taoncer n the notes with dphanum ericalnot eheadst hatuse t he 9ring in ordert o
recor dthecode setbyt  heuser .

Let’snow ssehow eachnot eaoqui resitsgm bolt aki nginto acoountdi  fferentf actors
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HeadType:
HEAD_RHYTHNI

Mila -
| Code:
R ules 171

Class I D:
CL_NSEMMNIM A

HeadType:
HEAD_DAMOND

M ila _
L Code; L »
R ules 204

The oode i nsde the Drav mehod has been | ighted of d It he duplication in the different cases of
Nota/Natina because t he ded gn oft he notehead i snotdi fferenti n term sofcode ( we have judt o printa
char atter);i tg illr enansthe drawing oft he dem thama ntainsthisdupl ication (concer ning in particul ar
itslengthywhi chi sawywayr educedandi nthefuturewillbeent rusedtoM ila

Class I D:
CLNMNIMA

NSNS

+ Wedel Music Editor M=l 2
File Edit Mizz Symbolz: Format  Analwzsis  Execution Help

Select Symbol o Exec| & |l K| €| 2| D [0:]| ||| L1]| J| @ |Color | —| auto |>¢] | edt| <=

Q_‘:;:h:-
b

y

B

5.3 WEDEL OgctOi ented M odelofM usi c and its Navigation

Navigationinthe obj edor iented muscmoddi sesent idly doneus ng them ethodsdef ined ford assLi 94,
they per mit oiteratethroughtt helidofolj eds(forward and badwar d)ort oretriveoneby pos tion.

Havetobenot ed thaigener dly obj ed sdon’ thaveapoi ntert othe par ent, af igure doesy tknow i nwhich
meaaureiti sorameasr einwhatsor eiti s

In som e d ases have been added met hodst o fad litate the navi gation,f orexampl e LigaFigue pr ovi des

m ehodst o iterate throughtt helidf lattening beam s toobtanthefiguresinalidasi twhoul d bewithout
beam s

Anctherf esture thats mpifiesthe navi gation regardsthe intervdgmbol some ged fic m ethods have
beendef inedinFiguat orerivetheintervdsmbol sthatar egartingfrom hefigurear eovert hefigureor
areendi ngtothefigure
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Anctherpr oblem Eaedtothenavi gationistheretrievingofaged ficgymboli nthesor et hisproblem is
and ysdi nthefollowing ssat ion.

5.3.1 Selection desci ption

Problem andyd s

The s edtion proceedi ng isusf ult o identify an obj edpr esntont he s een g arting from te pod tion of

themouseaur oront hegrgphicsy eenThei dentification ofanobj edcan beper form ed through:

1. aphys cpointert hai stosyt hroughtheaddesoft heobj edi nthecent rdmemory.

2. al ogicpointert hati stosyt hrough apat han a ray ofnumer icaloodest heti dentifiesthe obj et son
thesr eenjeach et ry oft hearray cor repondst o adifferentl evdoft he g rudt ure oft hem ain sor e(e.g.
thesor esled t hemeaaresied ... )

Thefirdmet hod i sofeasyempl oyment,buti tl imisthevd idity oft hesd edion’ sreal tt o aunique LI OO

process i n exeaut ion, 0 t hati tr eved s unali ted to the communication of t he = edion among many

procesesFort  hisreasont he ¢ udyi ng ofagmbal icidentification ofeach o edt,00i nddingineachLl OO

proocessi nexeout ionhasbeennecessr vl nthefirdcaset hesd edion’ sreaul ti snothing d s than apoi nter

to amemoy addr eswher easin the ssoond caet  he one t hathas been chosn,i sa SymPath drudure
defined i nthefollowing:

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

} SymPath;

Theinformaionistotaly cont aned in the Army ofaNum Code ki nd (defined asund gned shor t),whose

entriesi ndicat eadi fferentl evdi nthepat hit heleve shavet hefollowing par an eers

e Array [SPARTITO_PATH_LEVEL] ithowst hesor enum ericdoodet owhichtheobj edbd ongs

e Array [LISTA_PATH_LEVEL] itsvd ueislift heobj edbd ongstothelidLi daBatute asod aed
to the sor 2 i fithast o be sar dhed i nd de bet ween the intervd s (thati sto sy us ng the lig
LigantEdasod aedtothesor €).

e Array [BATTUTA_PATH_LEVEL] ithowst he num ericdoode oft hem essureing dethe m esures
lig.

* Array [LAYER_PATH_LEVEL] it ndicatesthelayer( 1to8)i nddethemeaaure

* Array [FIGURA1_PATH_LEVEL] ithowst henumericaloodeoft hefigureing dethelayer.

e Array [FIGURA2_PATH_LEVEL] itdowst he numericdoode ofan event  udf igurewhichispat
oft hefigureoft eFIGURAL1 PATH_LEVEL.

* Array [FIGURA3_PATH_LEVEL] iti ndictesthe numericdoode ofan event  udf igure whichis
partoft hefigureoft heFIGURA2 PATH_LEVEL.

e Array [SIMBOLO_PATH_LEVEL] iti susdt oidentifygener icym bol sdi fferentf rom hosd ready
ligedTypi cdlythisentry oft hearrayisfilled with the Clasd D oft he s et ed 3ymbal .| ft he pog tion
LISTA_PATH_LEVEL hasvdue2t henum ericdloode oft  heintervagmboli  nddethelidi splacedin
thisentry.

The grudure iscompleted by t he informaion Lewd ,ussf ult o keep trace oft he array s aur rentposd  tion

during thesdl edtion proces

All't he entries of t he drudure SymPah ae initidised to 0 as non- sHedion indicaion, wher eas the

numeicaoodes r daed to any & edion ae dld fferentf rom O:in thisway an et ry thati snotvoi d

indictesasd edion;f ori ngance,i fi nthe leldBATTUTA_PATH_LEVEL ofArray thereisnotavoi d

vd ueandi ntheled sbd ow thereareonlyOt heidentified obj edi sameaaure

The introdud ion of t hree figuresis due to the fadt hatbeams may cont an dordsi n thisce t he

FIGURA1 PATH_LEVEL showsle beam,t he IGURA2 PATH_LEVEL showshe chor d ind de the

beam andthe FIGURA3 PATH _LEVELndicatesthes nglenoteind dethe dhor dThi sisthelimicasei n

m odcaest heFIGURA3 PATH_LEV ELem ansm eaningl ess( with voi d entry).

Concerning the gener ation of an unequi vocdnumer icdocode f oreach d ementofeach | idoff igures

measresor esandi nterva st hed assesFi guraBa tutaSpar tito and | nterval 1o have been endowed oft  he

atribute NumeicCode oft he Num Code kind. The d asss Li daFigure Li daBattute, Li gaSpartiti and

LigalntEdhave acount et o a3 gnthe codesf oreachnew i nertioninthelid,t heattribute Num eicCode

oft heingrted d em entt akest he va ue oft he count erand t he count eri saugmented of1. Thesamet hing

heppensw hen am et hod oft he Changetypei sper formed:anew Num eicCodeisass gned t o the new obj et
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and the count eri saugm ented.W hen an obj edi sdd eted from thelid,t he count eri snotdear easedii nthis
way the codesar e unequi vocdand t  ake i nto acoountal 0 the del eted obj ed sSAnot herposs hility thethas

been asesxd i stoasd gnto NumeicCode the pod tion oft he obj edi nthelid:i nthisway sndi ng through
theweb messages| ike‘dd eenote3inlaerl ofmesar e82'woul d have beenpod bleThi spos hility
gopear smoreintuitivethan thatem pl oyedbutpr  adicd lyiti slesssf ecomi ng badkt o the above pr oposed

examplei tmighthappen ( dueto previousanomdiegt hati nthe pos tion 3 oft hefirdl ayerofmessur e 82
thereisnott he ded red note ort hereisnotanot ead I,butar ed.The pr oposed method enaur esf rom this
pointofi ew,agr esterd rength.

Onthebad sofwhatd ready s d,i tgpopear sobvi oust haM ASE/M ASAE wiper form adifferentsd ettion
withregpedt oDLIOO From tepod tionandt hed atusoft hem ouse but tonst heM ASEM ASAE pdorm s
amehod (Hit)t hatpr oduces

* One pointer  thati sused f rom M ASBVI ASAE @ recd Imethods f ort he command exeaut ion
(SymCommand)

* One or two paths thaa eused from M ASBEV ASAE @ find the obj eds interesed to the
commandandt o passt he com m and to D LIO O :through t he decodi ng ofpat h (by m eensoft he m ethod
SymbolicH it),t he poi nterneededt 0 exeaut ethe com m and isobt a ned.

Inordert ofindtheobj ed spresntont hesr eentwokind ofsd edtion ar eforeseen:

e By meansofa poi ntont he sr een where the usrhas pudhed t  he I eftbut ton oft he mouse (dnge
& edion).

e Bymeansofar edangl eed fiedfrom heusr( mutiplesd edion).

Intheformercazet he s edion methodsr eturn apat h,i nthelatteracoupl eofpat h cor regpondi ng to the

firdandt helagd rudkfigureEacth gr aphi cobj edder ived from DewObjedhesasod aedtheredang e

thatdd imisitl nthesd edionofmud cdobj edsthisfeatureised oitedtoed ablishifan obj edoont ans

apoint( snglesd edion)andi fanobj edi scont anedinaredang e(mutiplesd edion) Thepar am eersto
beas gnedto s edion m ehodsar €

1. Poi ntorr edangleinwhichthesd edionisper formed.

2. Typeofobj edt obesd eded.

Condua ionoft hegmbol icPath
SingleSdedion

The problem hathasbeen ded twithisthe & edtion ofan obj edpr eenti nthe man sor e Two ki nd of
obj ed sar edi gingui shed:

1 9 mpeobjedsthahaenoi nterndoonnedt ionswithotherobj eds

2. coomposdobj edswhichont heotherhandhaveconnedt  ionswith otherobj edsthamudbess edadle

IntheDrawObedd astheHitmethodispresntwhi chd lowsoontrollingifapoi ntont hesr een d eded
bythemoussisoont anedinapred £ o ed.l nthe cae ofs m ple obj ed sthe ver 9on oft he method for
DrawObedi senoughwhi leforcomposed obj edsiti snecesr ytoredefineit.The met hod i sdef ined as
follows

BooHi t(condPoi nt& p,Sd Objd ObDravObea*& dr wO bSd,Sym Pah& sm Paih)
Thefollowing par am eersar e necessr V.

ongPoi nt& p the poi ntoft he graphic sr een thati sto be cont rolled ifi ti ntersed sa mudcdobj et
ded gned ont hem ain window .
SdO bjobj Sdi thowst hetypeofobj edt obesd eded and canhaveoneoft hefollowing va ues
*ANY _ SEL sHedsanyki ndofobj ed.
* SPARTTO_SEL sett saSpartito (Score).
*BATPART_SEL skdsaBatuta(M eaaure)t ai nginto acoountonl ythe horizontdpos tionof p(iti s
usf ult o edool um nsofm eadur e .
*BATTUTA_SEL sktsaBatuta
*FIGURA _SEL s#dsaFigura(aFiguresuchasNot eResorChor  d).
*NOTA_SEL skasaNota(NoteorChor d).
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*NOTASNG_SEL sHedsaNota(iti susf ult osd edanat eind deacdor d)
*GRUPPONOTE_SEL et sabeam.

Draw O bjed*& dwO bj Sdi san exi tpa am eert hatoont ainst he poi ntert o the obj edort o the sub- obj edt
(mudcdobj edsoonned edtotheexamined obj ed)t hati ntersedt sthep poi nt.l thasNULL va ueift he poi nt
doesnoti ntersedt sany obj edtsori ft hedrudkobj edi snotoft hecor reaki nd.

Sym Pah& g/m Path isthe otherexi tpar ameer and r epresent s the pah obtained from the & edtion
(obvi oud yeachd asst hatper form sthism ethod st soneoraim ogt w0 com ponentsoft he PathArray) .

Sudh m ethod r eturns

* A Boolean vd ue thathowsi fany ki nd of obj eathas been € rudk i ndependent ly from whehert he
& edion wasoor redornot

Thed gorithm b recogni theobj edevent ud ly s ededisthefolowing:

1. Contrali ft hepointi sinddethes/m bolour rentlyinved igated.

2. | ft hetype ofobj edi nved igated isoom patible with the d assofi nved igation and i tspod tion on the
greenintersed sthe s ed ed poi nt,pl ace t he num ericdlcode oft  he oj edti n the i tabl e pog tion of
PahArrayand st hemudcdsmboli nquet ionassH eded obj edt.

3. I ftheobjedandt he poi ntdo noti ntersedtand agener ic s edionisnotl ikdy,t he returned Bool een
va ueisfale

4. 1 fnovd id s edion on the man obj edhas been per formed and the type ofobj edt o be | ededis
com patiblewith som e connedt ed obj ed st henrecd It he Hitm ethod ont he conned ed obj ed s

A patiadl ard tention hast o be pal d to the = edtion with the par am eeroft he ANY _SEL kindwhi ch has

beenmanlyusedi ntheprocesofob edsdd etionl nthiscasef ort hed assssAaoor doeGruppoNotewe

havet wo pos hilitiesf ort he m anagem entoft he e etion:

1 | nterpretingthesd edtion oft hemain obj edt( Chord orBeam) .

Thismeansthatt hesd edion 4 opsont hemain objedand,asadi  redr el t,ne thert he d ngle notesof
achor d orafabeam nort hegmbol stothem asod ated canbedd eted.

2. Tr anamitt hesd edtionto the connedt ed obj ed s(the not esofachor d orabeam)

Inthiscaeet he & edionismoved to the aub- objedsand i ti snotposs  ble to dd ete chor dsorbeam s
witha g nge s edion butonl yanoteinturnit hisfadcanr el ti n havi ng dhor ds orbeam swi thout
notes(by dd etingd It henotesofachor dt hedor disnotdd eted buti twoul dresul tasadhor  d without
notes .

Thefirdsl ution hasbeen dhosenbecausei  thad f ewerdr aw bads
Thefollowing tableshowsf oreachd asst hathast o redef inethe Hitm et hod:

e thenameoft hed as

 kindsof"l ediontowhichthed ashast oansver

e kindsof" edionthathavet obetranamittedtotheconnedt edobjeds

Clas Objed Conned ed Objed
Spartito SPARTITO_SEL BATTUTA_SELBATPART_SEL,
FIGURA_SELNOTA_SEL,
NOTASNG_SELANY _SEL,
GRUPPONOTE_SEL
INEden ANY SEL
Battuta BATTUTA_SELBATPART_SEL FEURA_SELNOTA_SEL,
NOTASNG_SELANY _SEL,
GRUPPONOTE_SEL
Figura FIGURA SELANY SEL ANY SEL
N ota FIGURA_SELNOTA_SEL, ANY _SEL
NOTASNG SELANY SEL
Spaz o FIGURA_SELNOTAMNG_SEL, ANY _SEL
ANY SEL
Aaoor do FIGURA SELNOTA SELANY SEL | NOTASIG_SELANY SEL
G uppoN ote GRUPPONOTE_SELANY _SEL GURA_SELNOTA_SEL,
NOTASNG _SEL
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Violino ANY_SEL ANY_SEL

At ANY_ SEL ANY SEL

M utiple s etion

Thiskind ofsd edionisthe ext end on to the = edtion through red angl e ofwhatpr evi oud y seen wi th the
dnglesd edionSi neetrangnittingligsofobj edsviaweb canl eadtotheexdiangeoft oolong messagesi t
hasbeen ded ded thatt he m ultiple &l edtion doesnothavet o produce al idofobj edsbutonl y acoupl e of
them thefirdgandt heladf oundintheredangl eand be ongi ngto thetypet hathasbeen st

Them ethod i sdef ined asf ollows(inthed assDravObed):

BooHi t( condRed angl e& r,Sd Objoh Sd,Sym Path& SP1,Sym Pah& SP2)
Thefollowing par am eersar e necessr V.

ondRed angle& rshowst he redangle where we wantt o chedk i ft he obj edi s‘i nternd” and t hus
potentidly s ected.

SO bjobj Sdshowst hetype ofobj edt hai sto be sd eded and cant ake one oft he va ues previoud y
lided.

Sym Pah& SP1listhe ex tpar am eercor regpondi ng to the pat h oft hefirdobj edi nd dethe redang e that
be ongst o the type obj Sd.Si nce each | idi sscanned f rom leftt o right,conoer ning the phyd cdpos  tion of
theobj east he'f ird”obj edi sthatont heext rem eleft.

Sym Pah& SP2isthe exi tpar ameeraor regpondi ng to the pah oft he lagobj edi nd de the red angl e and
bel ongi ngto the obj Selt ype.

Such m ethod r eturns
e aBooeanvd ue(trugfds) t hashowsi ndependent Iy from hefadt hatt he sd edioniscor redornot
ifamud cdobj edi sredlyoont anedintheredang e

Althought hedef initionisgenericand d lowssd eding each ki nd ofobj edt hatcanbe gped  fied through one
oft he desr ibed typesaur rently the im plem entation oft he mehod isfooused on t he sar ch of gener ic
figureson an uni que | ayer ,notnecessar il bel ongi ng to a uni que meaaurel n ordert o ped fy the | ayerof
referencet heHitm ethod oft hed assBa tutaneedsaf urtherent ry par am eershowi ngthesd e ed | ayer .
Since t hism ethod doesnotpr  oduce poi ntersaf teri tsexeaut ion can be necessr ytoredd It he SymbolicH it
m ehod where an appr opriate type ofsd Objhasbeen st i nordert o obtan the poi ntert o the obj edt hat
dlowsperforming the command st( itdependsont he obj edi n quest ion produd ng,i fnecessr vt hetwo
pointerstothesd eded obj e 9.

Identification oft hephyd calpoi nter

Onceidentified the yymboal ic pat h thatunequi vocd ly dhar adterissst he musasmbolr  epresent ed on the
areen,i ti snecessr ytoidatifythephys cdpoi ntert othe obj edt.Fort hisressoni nthe DrawObedd ass
d the SymbolicdHitmethod,t hatobt ans the poi ntert o the obj eds arting from he symboalic path,i s
def ined.

BoolSym bal icdH it( Sym Pah& s/m Path,Sd Objsd Obj,DrawvObed*& drwO biSd)
Thefollowing par am eersar e necessr V.

Sym Pah& g/m Path isthe pat hto be ‘decoded’”

SeO bjobj Sdsowst heki nd ofobj edt heti sto besear ched ( et hedesx iption oft he preoedi ng m ethod) .
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Draw O bjed *& dmw O bj Sdi sthe exi tpar am elerand cont ansthe poi ntert o the obj edort o the sub- obj et
identified with sym Pathl fi thasNULL va uee thernot hing hasbeenf ound ort heobj edi dentified i snotof
the cor redt ype.

Thism ethod r eturns
 aBooenvd uethasowsi foomeobj edhasbeenf ound (independent lyfrom hefadt hat hesd edtion
isaor regornot ).

Like Hit,d o thismethod mudber edefinedinthed assesder ived f rom DewObedt hathave aub- objed s
Thismethod worksl ike Hit,t he di fferencei sthagm Pa hisanent ry parameterand i ti sonthebad sofi t
thatt heobj edi ssear ched ((inthe scanni ng ofaub- obj et sisusef Uit oem ploythefidd Levdofsym Pat  h).To
be noticedi sthatt hism ethod takesi nto acoountt  he par am elerobj Seli nthe sam e m annerast hatpr evioud y
dexx ibedf orexampl eji fobj SE=BATTUTA_SEL and sym Pah hasnon- voi d com ponent seven beyondt he
BATTUTE_PATH _LEVEL,hexe onesa e ignored and dr wODbSdt akest he poi ntert o the meaaurre in
quegion. Thi s feature makes the method SymbolicHitusf ult o sar dh,f ori ndancgwhi ch mesare a
gmbolhown byapa hbe ongst o (iti senought o stasent ry par an eersthe pat h assod ated to the s/m bol
adthetype BATTUTA_SEL)
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6 WEDELOOM Mnteff ace

Inthissed ionisreported an exoxr ptoft heinterfaceofsomed asesi nparticul arar ereported the protedt ed
atributesusedt o moddmus cand notat tributesused f orvi aud isstion,m or eoverar e repor ted the m ethods
thatcan beusdt o navi gateinthe modd.Notd It he d aseshave been r  eported onl y the m odi m portant
onesgener dly d asest hatr epresentonl yagmbolwi thoutgped ficattributesar e notr eported.Thea m of
thissed ionisnott o provi de a com pl ete docum entation oft heinterfacesbutt o presenthow t o navi gate the
muscm odd.

D aw O bjeat |
Thisd assr epresnt stherootd assoft hed asstreei tcanbeoons deredaW DFOhijat .
|Paend ass |

N one
| Prot et ed at tii butes |
Cled D ID Unuei dentifieroft hed as
PointA bsPos Pos tionoft heobj edont hesr een.
shortCoal or Col ot obeusdt odraw theobj ed.
| Publicm ethods
Clad D GdD|) | tr eturnstheidetifieroft hed asst heobj edbd ongs
Booli Clad D id) | r eeurnsTRUE ift heobj edbe ongst othed assi dentified byi d.

|Commers& eamples
Theenum typeClasd D enum aaesd It hed asessonofDr aw O bjet.
M ehodsGelD()andi § ... )canbeusdt osei fanobj edbd ongstoad as
Forexampl e
if(o->is(CL_ABBELLIMENTO))

chedksi fobj edoi sanor nam ent.

Liga (lig)

ClassLi daisagener doont anerofpoi  ntersto obj ed sder ived f rom dassDiewObj edt.

Aninterndd assNodei susdt o gorethe poi nteroft he objedand t he poi ntersto the previ ous and next
nodesoft helid.

Inthisway anobj edcanbei nmorethanorel ig.

ClassNode i shidden from he outsde and onl y the derived d assescan aooesst o theinformaion doredina
node.

TheNodeisdef ined asf ollows
struct Node

{ DrawObject *ObjectPtr;
Node *Next;
Node *Prev;
Node(void); /I initialises pointers to NULL
Node(DrawObject *p); // initialises Next and Prev pointers to NULL
/I and ObjectPtr to p
I
|Paentd as |
N one
| Pot ed ed at tii butes |
Node*fird Thef irdnodeoft helid.
Node* ad Thel agnodeoft helid.
Node* a2 Ref Ladr eferred node.
Undgnedlongnumobjed  Thenumberofobj edsinthelid.
| Piot et ed m ethods |
N ode* G etN ext(N ode* n) | tr eturnsthenodedf ternoden, tr eeurnsNULL ifi ti sthelag.
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N ode* G et Prev( N ode * n) | tr eturnsthe node bef ore node n,i tr gurnsNULL ifi ti sthe
fird.

N ode* Fi ndN odePtr(Draw O bed * pt ) | tr eturnsthe nodet hatpoi ntsto obj edpt r,i tr urnsNULL if
theobj edi snatf ound.

wvoi d Inser tAfter(Node*nDr awObjed*o) | ti nertsaf ternoden anew nodet hatpoi ntsto objedol fni s
NULL objedoi sadded asf irdd ement

| Publicm ethods |
Liga) Def alltoong rudorofempt ylig.
~Liga) Ded rudort hatded locat esnodesoft heligbutnotolj edsin
thelid.
DravObed* G eFird() | tr eurnsthefirdobj edi nthelig,i tr eurn NULL ift helidi s
em py.
DrawObed*Getlad () | tr eturnstheladobj edi nthelig,i tr gurn NULL ift helidi s
em py.

Draw O bedt * G &N ext(D raw O bt * 0) | tr eturnsthe obj edaf terobj edoi nthelid,i tr eurn NULL if
oistheladob ed.

D raw O bedt * G et Prev( D raw O bied * 0) | tr eurnsthe obj eabef oreobjedoi nthelid,i tr gurn NULL
ifoi sthefirdobj ed.

und gned | ong G etN um O H) | tr eurnsthenum berofobj edsinthelid.

Booli £m pty() | tr gurnsTRUE ift helidi sem pty.

BooFi ndPtr(DrawObed*ptr) | tr gurnsTRUE ifpoi nterpt ri sinthelid.

long G etPog D raw O bedt * pt r) | tr eurnsthe pod tion ofpt ri nthelid,- Lifnotf ound,0t he

fird, 1t hesoonde c
DrawObed* AtPoqund gnedlongpog | tr eurn the obj edatpod tion pos ( O the fird,1 t he ssoond,
et .| tr eurnsNULL ifposi snotval id (<O or>= num obj ed)

voi d I nger tEnd(D raw O bied*o) | ti nertstheohjedoi nthelidasl add ement

voi d I nger tTop( D raw O biedt*o) | ti nertstheohjedoi nthelidasf irdd ement

Booll nertAfter(D raw O bed*o, Iti nertsthe objedo o terobj edr ef.1 frefi sNULL,oi s

Draw O bjed *r €f) added i n frontoft heligand i tr eéurns TRUE.Ifr efi s not

foundoi saddedi nfrontoft heligandi tr eturnsFALSE.

DrawObed *Dd Firg() Iter asthe firdnode oft he ligand i tr eturns the obj edt
poi nter

DrawObed*Dd Lad () Iter assthe lagnode oft he lidand i tr eturns the obj edt
poi nter

voi d D ePtr(D raw O bedt * 0) | tde etesfrom thelidt henodet hatpoi ntsto obj edoohj edo
isnotdd eted.

voi d D ePtrN ode(N ode* n) | tdd etesnodenf rom helid.

voi d Clear () | tded locet esthenodesoft helig.

voi d Clear D egp() | tdedl locat esthenodesandt heobj edsinthelid.

voi d Itsvapst heobj edsolando2i nthelig.

Sw ap(D raw O bt *01, D raw O bedt *02)

D raw O bect *C hange( D raw O bedt *01, Itdhangesi nthelidt hereferencet ool withareferencet o 02,

D raw O beedt *02)

[Commers& eamples |
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1. | terationofd ementsofal igf rom outs de

Lista lista;

b.rawObject *o=lista.GetFirst();
while(o!=NULL)
{
. use object o ...
o=lista.GetNext(0);

}

2. | teaionofd ementsofal isf rom amehod ofader ivedd as

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

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

}

Pat itua ( M an ScoeM odd ) |

|Paentd ass

|

N one

| Piot et ed at tii butes

|

LigaSpartitil igaSpa
LigaPaentedl igaPar

[Pudlicm ethods |
Spartito* G e Fird Spa() | r eturnsthefirdsoor e (the upper ).
Spartito* G e N extSpa( Spartito* 9 | tr gurnsthesor eaftersoor esNULL i fsi sthelag.
Spartito* G et PrevSpa( Spartito* 9 | tr gurnsthesor ebeforesior esNULL i fsi sthefird.
Spartito* G et SpartN um {(ntn) | tr eeurnsthesoor enumbernNULL i fnotpr esent .
intG et N um Spaj | tr gurnsthe num berofsor  es

LitaSpat iti( ligofpat 9 |

|Paend as

|

Liga

| Prot et ed at tii butes

|

| Publicm ethods

[Commers& eamples
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SinceLi gaSpatt itii saLi gat hem ehodsofLi dacanbeusdt oiteratethroughthesor es
Forexampl e

ListaSpartiti *pScoreList;

ébartito *pScore=(Sparito*)pScoreList->GetFirst();
while(pScore!=NULL)

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

}

W hieiteration ofsoor esfrom amehod ofLi daSpat itii s
Node *n=first;
while(n!=NULL)

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

}

Paent es( paent hes 9 |

|Paentd ass |
D raw O bed
| Piot et ed at tii butes |
N um C ode N um écC ode | dentifieroft hebraket .
Spartito *PSpaSt art Soor ewherethebrackes arts
Spartito *PSpakEnd Soor ew herethe br acketends
ind ive lo Levdoft hebrade i ti scd aul aedtoavoi d over lgopi ng br adket s
| Publicm ethods
Num Code G @l um eicC odg()
Spartito *G et PSpaStart()
Spartito *G et PSpakEnd()
intGet Live l1o()

LigaPaent es( lidof t hessforgoupi n

|Paend as
Liga
| Prot et ed at tii butes

| Publicm ethods |
PaentesGe FirdPar() | tr gurnsthefirgbr acket .
Paentes*Ga N extPar(Parentesr ); | tr eturnsthe bradetaf terr .

[Commers& eamples
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Forexampl e
ListaParentesi *pBralist;

Parentesi *pBra=pBraList->GetFirstPar();
while(pBra!=NULL)

{
... use object pBra ...
pBra=pBraList->GetNextPar(pBra);

W hieiteration ofsor esfrom amehod ofLi daPaent esi s
Node *n=first;
while(n!'=NULL)
{
Parentesi *pBra=(Parentesi*)n->ObjectPtr;
... use object pBra ...
n=GetNext(n);

}
Spatt ito (a s nglepat ) |
[Paentd as |
D raw O bed
[Poot eded attii butes |
LigaBatuteligaBa Li dofmesar es
LigantEd idant Li dofi ntervdsgmbaol s
LigaSillabeligaSil[4] Lyr iclines
chard rumexed STRUM _NAM E_LEN] Namedfieing rum entpl ayi ngthe soor e
N um Code N um écCode | dentifieroft hesor e
intnum St affs Num berofg affsused byt hesor e (1,2 or3)
intnum Li neq 3] Num berofl inesoft hepent agram ofeach & &ff.
| Publicm ethods
Num Code G @l um eicdC odg()
dha*Get Strum Exeq))
intG et N um Stffy)
intGet Num Lneg intgd aff=1)
Batutar G et BatN um {ntn) | tr eeurnsthemeasreninthelig( gartingfrom Q)
Battuta® G et BattN um Pog(intnp) | tr eturnsthe m easure num bernp ( gartingfrom 1).
Battuta® G et Batt(N um Code nc) [ tr eturnst he m easurew ith num eric code nc
Batuta*r GetFirdBat() | tr gurnsthefirdmesar e
Batuta* G et N extBat(Batutar pbt ) | tr urnsthemesareafterag venmesar e
Batuta* G et PrevBat (Battuta phbt ) | tr urnsthem eaaure bef oreagi ven mesar e
Batuta* GetLag Bat() | tr gurnstheladmeaaur e
voi d BuildPendi ngl nterval ) | tbui ldsthedatadruduresassod atedtofiguresinthesor eto

permit oknow whati nterval sare‘over "t hefigure

LigaBattute (lidofM easu \

|Paend ass |
Liga
| Prot eted at tii butes |

| Publicm ethods |
Batuta* GetBat(Num Codeng Itr eturnsthem easurewith num ericcode equat onc.
Batutar G et BattN um Pog(intnp) | tr gurnsthem easurewith aged ficnum ber.

Batuta* GetBatW thFig(Figura* pFi g) | tr eturnsthem easurewiththe ed fiedfigure
[Commers& eamples |
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SinceLi gaBattuteisali gat hemehodsofLi dacanbeusdt oiteratethroughthem eaaures
Forexampl e

LigaBatute*pM eaaur elig;

Batuta*pM esaur e=(Batuta’) pM easurelid->Getfird ();
while(pM easurd =N ULL)
{

... UseobjedpM eaar e...

pM eaaure=(Baituta’) pM easureli $->G e ext(pM esaure);

}

W hleiteraion ofm easur esfrom amehod ofLi daBattuteis
Node *n=first;
while(n!=NULL)

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

}
Battuta (M easuie) |
|Paend as |
D raw O biedt
| Prot et ed at tii butes |
N um Code N um écCode | dentifieroft hemesaure.
intN um Progress Pr ogress venum beroft hem esare.
intnum St affs Num berofg affsused f ort hem esaure (thesam east he sor €)
Layer *| ayer [] Thel ayersusdi nthemesaure

Intet ad one*i ntet|] Theheader soft hemeaaurefort hedifferents afs(ifmorethan onear e
present )

Pointert othebar line.

Poi ntert othebar line oft he previ ousm ezar e

Typeofbar linefort hem easure

Pointert o obj edusedt odi 9l aythe m easure num ber.

Pointert o am essure scanni ng obj ect.

Pointert oareferenceobj edt.

Pointet oaTSdtoobj ect.

Pointert o am ovem entobj edt .

Bara*pt rBara

Bara*pt rBaraPrec
TipoBarratpBara

Num Bauta*pt rN um Bauta
Scand one*pt rScand one
Riferim ento *pt rRiferim ento
TSdto *pt rTSdto

M ovim enio *pt rM ovim ento

| Publicm ethods
inG et Num Pogre ) | tr eurnsthe num beroft hem easure.
intG et Num S#ffg) | tr urnsthenum berofs  affsthaar eussd byt hemeaaure

Intest azi one*G e Intest (intt aff=1)

Chiae* G & Chiave(intg af=1)

| tr eturnstheintesaz oneoft hed aff( gartingfrom 1)
| tr eturnsthed efoft heg & f( 2artingfrom 1)

AmauraChiaeGeAmauraintg af=1) | tr eturnsthekeyd gnatureoft hed aff( garting from 1)

Tem po G elem po() | tr gurnsthetim edgna ureoft hem easure.

Layer *GetPLayer (intnd &ff,i ntnl ayer) | tr eurnsthelayernumbernl ayeroft hed affng aff
BaraGetBard); i tr eturnsthebarl inecoft hemesaure

N um Batuta*G e PN um Bauta)

Riferim ento *G e PR iferim ento()

TSdto *G e PTSato()

BooChedBat t() | tr turnsTRUE it hemeaaureistimeoond dentwi ththetime

sgnaure.

| tr eturns the meronom e indication oft he measure (0 ifnot
present ),i ti s cd aul ated as 60/ (note dur ation)*1000/ (figures
perminute).

| tr eturnsthefradion num erator/denominator.

floatG & M eronom oTim eExeq))

floatG e Tem poTim eExeq)
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LigaFigue( ligofFi gueses snot eschodsbeamse  c)

|Paend as |
Liga

| Piot et ed at tii butes |
intnFi g N um beroff igurescond deringa o figuresinthebeams

| Publicm ethods |
Figura*GetFirgF() | tr gurnsthefirdf igurecft helig
Figura*GetLag F()
Figura*G et N extF(Figura)
Figura*G et Previ-( Figur &)
Figura*GetFirgFig() | tr gurnsthefirdf igureoft helidgent eringinbeams
Figura*GetNextFig() | tr gurnsthefollowingfigure.
Figure*At PogFi g(intpos | tr eurnsthefigureapos tionposwithoutoond dering beam s
intG et Pod-i g(Figure?) | tr eurnsthepod tionofaf igurewithoutoons dering beam s

[Commers& eamples |

Thefollowing exam pl e howshow toiteratetrought hefigureswithoutoons deringifaf igureisinabeam:
ListaFigure *pFigList;

I.:.i-gura *pFig=pFigList->GetFirstFig();
while(pFig!=NULL)

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

Layer( each 9 gngl evoi cei n am easuie)

|Paentd as |
LigaFigure
| Piot et ed at tii butes |

| Publicm ethods |

[Commes& eamples |
Sincealayeri salidaFiguret hemehodsofLi gaFigurecanbeusdt oiteraethrough thefiguresoft he

layer .

ht exaz one(d ef keyd

|Paend as |
D raw O biedt

| Prot et ed at tii butes |
AmauraChialear mChave Keys gnaureoft hemeaaure

Tem potem po Timeofthem eaaure

Chiave*pt rChiave Clefoft hemeaaure
| Publicm ethods

Chiare*G e Chiave()

AmauraChiare GetArm aura)

Am auraChiaee* Get PrArm aura)
TipcArmauraChiave GeTipoArm aura()
Tem po G ellTem po()

Tem po* G etPtrTem pof)

Am atumChi ave (key Si gnat uie) |
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Thisd assusest hefollowing 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

|Paentd ass |
A noor aggi 0

| Piot et ed at tii butes |
tippArmauraChiaretipopArm Typeofkeys gnaure

| Publicm ethods |
TipoArm auraChiave G & Arm aur()

Tem po (tim e sSgnat ue) |

|Paend as |
D raw O biedt

| Prot et ed at tii butes |
BoolLe teraC Ifi i STRUE imeisrepresant edwith C ordashed C
Num Tem po Num etore N um eatoroft em pofradion
NumTempoDenonmaiore Denominatoroft em pofradion

| Publicm ethods
inG et Num eatore() | tr eturnsthe num eratoroft empo fradionasani nteger
intG et Denom natore() | tr eturnsthedenominatoroft empo fradionasani nteger

BoolSet Tem po(char *tempo) |tst stheattributespar 9 ngthed ringtem po:
iftempo="c’t hen LetteraC is tt o TRUE and Numestore to 4 and
Denom natoreto4.
iftempo=C" t hen LetteraC is st o TRUE and Numestore to 2 and
Denomnatoreto 2
Ift empo is oft he form 'num/den’ t hen LetteraC is st o FALSE and
N um egtoreto num and D enom natoreto den.

Figua ( genei cfigue) |

[Paentd as |
D raw O bedt
| Piot eded at i butes |
intAl tezza He ghtoft he mudcdf igure O= f irgl ing 1=f ird ace, 2=sccond | ing,
3=sond paceet C.
floatdur ata Neaurddur aion oft he mudcaf igure wi thoutcons dering augm entation
dots
BodTi e It ndicatesifat ieisgartingfrom hisnotetothefollowing note
intSt af f St afwher ethefigurehavet obedrawn.
BoolFi gurina Determinesi ft he figure hato be drawn amadl( Figurinee=TRUE)ornor md

(Figurine=FALSE)
N um Code N um écC ode | dentifieroft hefigure

Legat Quadra™ erz Paointert otheLegat Q uadrarepresent ingatera nad artingfrom thisfigure.
Corona*PCor ong; Poi ntert oafermaaobjed.
Ocahidi*POah 4di; Poi ntert oagl asesobj ed.

PuntoV dore*PPunt oV dore Pointert 0 anaugm entation dotobj ed.
TDinamim*PTDinamico  Pointert oadynamicsobj ed.
TGengio*PTGener ico Poi ntert o agener ictextoh ed.
Strum ento *PSt rum ento Pointert oan I ndrum entped ficobj ed
Annotaz one*PAnnot az one Pointert 0 am ain soor e annot ation obj ed .
DitaCorde*PDitaCorde Pointert o afretboar d obj edt
| Publicm ethods |
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floaG et D urat&) | tr eturns the dur aion oft he figurei fi ti saandlf igureit
reurns 0 and i faugm ent ation dotsare presntar e cons dered
to evd uatethe properdur ation.

BooGe Tig)

intG et Altezza( )

intG et Staff()

BoolG et Notina() | tr gurnsTRUE fift hefigureisamadl.

Booll SAN ote() | r eeurnsTRUE ift heobj edi sanote

Booll sAReg() | r eeurnsTRUE ift heobj edi sared.

Corona*G et PComona()

OahidifGe POohidi()

PuntoV dore*G e PPuntoV dorg()

TDinamico *G et PTD nam ioo( )

TGengim*Get PTG engtio()

Strum ento *G et PStrum ento()

Annctaz one*G et PA nnotaz ong()

DitaCorde*G et PDitaCorde()

intG et Num hterval li() | tr eturns the number ofi ntervdgmbol sing ging overt he
figure

Pendingl nterva*G et Interva li() | tr gurnsan a ray ofPendi ngl nterva:
struct Pendinginterval {

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

}
where intervdi sapoi ntert o the intervdgmboland € aus
indict esift heintervdi sq atingonthefigurej sadiveont he
figureori sendi ngonthefigure

N ota (note) |

|Paend as |
Figura
| Piot et ed at tii butes |
Suddivi § one *PSuddi vi § one
Abbd [im ento *PAbbd [im ento
Sordina*PSor dina
Armonid*PAr m onid
Diteggi ato *PDiteggi ao
EgressCom pota*PEgr esCompoda
AlterazC om poga*PA | terazCom poda
| Publicm ethods
Suddi vi s one*G et PSuddivi s one()
Abbe [im enio *G et PA bbdl lim enio()
Sordina*G e PSordina()
Amonid*Ge PAm onid ()
Diteggi ato *G & PD iteggi ato()
EgressCom poga*G e PEgressCom pot &)
AlterazC om poga*G & PA IterazC om poga()

|Paentd ass |
Figura

[Prot ected atti butes |
Booli nvighle ISTRUE forani nvigblepause (usdf orl ayery.
Boolwi thout Space ISTRUE forani nvisble paus & tached t o thefollowing figure (usd f or'f n

levar €'m eaaur 9.
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| Publicm ethods
BoolG et Invishlg)
BoolG e W thout Space()

ClassAocoodor  epresent sachor d.

|Paend as |
NotalLi gaFigure
| Prot et ed at tii butes |
Clad D NoelD Chssi detifieroft he notesin chord (eg.CL_ NMINIM ACL_ NCROM A
éc)
Arpeggi 0 *PATp Pointert 0 an ar peggi o obj edt
BooDi teggi aoUp Iti ndicatesiff ingering havet o be pl aced above ( TRUE)orbd ow (FALSE)
the chor d
| Publicm ethods |
Arpegai 0*G e PApegg of)
Clad D GelNoateD () | tr eturnsthed assi dentifieroft henot esoft hechor d.
B oolAddN ot a(N ota*pn) | taddsanot etothechor d.

[Commers& eamples |
Since Acoor doisali gaFiguret hemethodsofLi daFigurecanbeusdt oiteratethroughthenot esoft he
chor d.

Forexampl e
Accordo *pAcc;

tha *pNote=(Nota*)pAcc->GetFirstF();
while(pNote!=NULL)

... use object pNote ...
pNote=(Nota*)pAcc->GetNextF(0);

}

W Hhleiteraion ofnot esfrom amehod ofAcoor dois
Node *n=first;
while(n!=NULL)

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

}

G uppoN ot e (beam ofnot &3 |

Thisd assi susdt orepresntbeam ed not es

|Paentd ass |
Figurali gaFigure

[Piot et ed at tii butes |

| Publicm ethods |

|Commers& eamples |
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Since GuppoNot eisali gaFiguet hemethodsofLi gaFiguecanbeusdt oiteraethroughthefigures
(notesr et sand anchor age) .
Forexampl e
GruppoNote *pBeam;

IlZ'i.gura *pFig=pBeam->GetFirstF();
while(pFig!=NULL)
{

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

W hieiteraion off iguresfrom am ehod of GluppoNot eis
Node *n=first;
while(n!=NULL)

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

}

AlteazCom pog a (acd dental seven com pos te |

|Paend as |
D raw O biedt
| Prot et ed at tii butes |
intn a terad oni Numberofaocd dentds
Alteraz one*d terag oni[N_ALT M AX] Vedorofpoi nterstotheaod dentdsobj eds
| Publicm ethods |
intGetn dteraz oni() | tr urnsthenum berofacd  dentds
Alteraz one* G & PAlteraz one(inti ) | tr urnstheaod dentdapos  tioni g artingfrom 1.
[Commers& eamples |
Thetypeofacd dentdcanber erievedus ngthe GetlD )m ethod ofDiawObj ed f orexampl e
for(i=1; i<=Getn_alterazioni(); i++)
switch(GetPAlterazione(i)->GetlD())

{
case CL_DIESIS:
. Sharp ...
break;
case CL_BEMOLLE:
. flat ...
break;
case CL_BEQUADRO:
. hatural ...
break;
. etc ...

EgessCom pod a(oom posteexpess on)

[Paentd ass |
Indi caz one

| Poot eded attii butes |
Intnh egor e oni Thenum berofer ess ongmbol s
Egred one*eqr es oni[N_ESP M AX] Vedorofpoi nterstotheexpr ed onsgymbol s

[ Publicm ethods |
INtG et n_egor esd oni() | tr eturnst he num berofexpr  ess onsg/m bol s
Egresd one* G e PEgres ong(int ) | tr eturnstheexpr ess onapod tioni,( pos tiong artsfrom 1)
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Egresd one* Get PEgress ong(Clad D, Itr eurnsthe expr ess on (ifi texi ¢9ofd assi dentified byt he
inl dym=0) Clad D and for gener ic expr ed ons d © by t he sym bol
identifier.

[Commers& eamples
Theki nd ofexpr ess oncanber erieved us ngthe GetlD )m ethod ofDiewObj ed f orexampl 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 ...

}
Abbdlim ento (onam ent 9

|Paend ass
D raw O biedt
| Prot et ed at tii butes
BoolaboveN ot a ISTRUE it hegmboli spl aced abovet hencte
BooDoppi 0 ISTRUE fordoubl eM ordente.
Alteraz one*PAl tSopra Pointert otheaod dentdovert hesmbol
Alteraz one*PAI tSotto Pointert otheaod dentabd ow the sym bol
| Publicm ethods
BoolG e AboveN ot&()
BoolG et D oppio()
Alteraz one* G & PAItSopra)
Alteraz one* G et PA [tSotto()

Violino (Malin sm bal 9

|Paentd as
Strum ento

| Prot et ed at tii butes
Corda*Paor da

| Publicm ethods
Corda*Get PCody()

Ao ( ag)

|Paend ass
Violino

| Piot et ed at tii butes
BoolSa ivereAroo Ifi i STRUE be'ar co’smboli  sdrawn.
DirezZAr*PDi rezAr
ParteAro *PPar teArm
Pod ZAroo *PPod ZArao

| Publicm ethods
BoolG et SarivereArax()
DirezAroo*Ge PDirezArao()
PateArm *G et PPateArao()
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Pos zZArm *G et PPodzArao()

ht Eden (hoi ontalsm bol sd urt iecesoendog c... )

|Paend ass |
D raw O biet
| Piot et ed at tii butes |
N um Code N um écCode | dentifieroft heintervd .
Figura*PFi gStert Thed artingfigureoft heintervasm bol
Figura*PFi gend Theendi ngfigureoft heintervdsm bol
BoolSopr a Iti STRUE it heintervai sabovet hefigures
| Publicm ethods
Figura* G et PFigStart()
Figura* G et PFigEnd()
BoolG e Sopra)

Ligaht EH( ligofhoi zontalgm bol 9 |

|Paentd ass |
Liga
| Piot et ed at tii butes |

| Publicm ethods |

[Commes& eamples |
SinceLi galntEdi saligat hemethodsofLli dacanbeusdt oiteraethroughtheintervdsmbol s

Forexampl e
ListalntEst *plntList;

I'h'tEsteso *pInt=(IntEsteso*)pintList->GetFirst();
while(pIint!=NULL)
{
... use object pint ...
pint=pIntList->GetNext(pInt);

W hleiteraion ofi ntervd Srom amehod ofLi gfalntEdi s
Node *n=first;
while(n!=NULL)
{

IntEsteso *pint=(IntEsteso*)n->0ObjectPtr;
... use object pMeasure ...
n=GetNext(n);

}
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7 WEDELOOMM Sente exam ple

Inthissed ionispresnted ad mple srvice thape misthe navi gation oft he man sor el ti sonly an
exanplei tdoen' tpr eend to be complete or per fedt,iti sonly used t o show how a s vice an be
im plem ented.

Theideaistohaveaar rentpa h (sor emesar eg af| ayer figurelandwi th ed ficoommandspermit o
dhanget heaur rentsor e(gotofirg,l ag nedandpr  evi oussor €, whent he aur rentsoor eischosen anot  her
commandisuedt oiteraetrought hem esauresoft he soor e d eding the cur rentm eaaur et henthe g affsof
themessurecanbes eded t hesamefort helayeroit hedafandf indlyfort hefiguresinthelayer.

score () O™

aur rent path

O

Q
ofefefe!

—/

ClassExSeni ceCommand sdef inedtorepresentanavi  gation com m and,i i scom posed oft w o parts

1. t hemovem entoom mandt hatcanbe Fl RSTNEXT,PREV and LAST.

2. t heledon whi chthe movem enthavet o be gppl 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 I) { Set(o,)); };
void Set (Op o, Level I) { op=o0; level=l; };
Op GetOp() { return op; };
Level GetLevel () { return level; };

h

ClassExXSeni oePathisusdt o gorethe aur rentpat h,i tpr esent sthe methodst o getand sttt he a tributes
andifana tributeisstt heatributesoft helowerl evd sareresstt o NULL vd ues:

class ExServicePath

protected:
Spartito *score;
Battuta *measure;
int staff;
int layer;
Figura *fig;
public:
ExServicePath()
{
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score=NULL;
measure=NULL;
staff=0;
layer=0;
fig=NULL;

h

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,;

h

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;

}1

void PrevStaff () {
staff--; layer=0; fig=NULL,
if (staff<0) staff=0;

¥

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

layer++; fig=NULL;

if (layer>max) layer=0;

\;oid PrevLayer () {
layer--; fig=NULL,;
if (layer<0) layer=0;

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

ClasExSeni ceDataisthedatadruduregiventodlt he ExServi cem ethodsi nthemuscd ases
Iti scom posed oft he ExServi .eCom m and ¢the com m and to be exeaut ed)andt he exSer vi cgPat h (the aur rent

pah):

class ExServiceData

{
public:
ExServiceCommand cmd;
ExServicePath current;
L

Inm ethod ExServieofd assPar tituraf orf irdi schedeedt helevdwher ethe command isto be appl ied,i f
iti sthe SCOREdvdt hecomm and isexeaut ed ud ngtheinformdonaccesds blefrom Patitura(ligaSpa) .| f
thelevdi snotoor redt hecom mandisexeout ed cd ling the ExServi ;e m ethod of Spar tito (thelowerl evd ).

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 O; // at the end/begin or something wrong!

}

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

}

Them ethod ExServiceof d assSpar tito hast hesamedrud ureoft hepreviousonel ft helevdi scor redt he
comm and sexeaut ed from hem ethod ot herwisetheexeatt ionisdd egaedtothel owerl eve( Battutd).

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 O; // at the end/begin or something wrong!

}

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

}

The ExServicem ethod ofBat tutahavet o m anage the com m andsfort he g affsand f ort helayer 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 plLayer->ExService(data);

return O; // oops... something wrong!

}

Them ethod ExServiceofd aslLayerexeait esthe command fori teratingthefiguresi nthisi m plem entation
the methods GetFirdFig and GetNextFig are usd t o iterate through the figures of t he layer wi thout
oond dering beamsasa figure The LAST and PREV command are noti m pemented s noe Li gaFigure
doexn’ thavem &t hodsf ort his

int Layer::ExService(ExServiceData *data)

/I the level have to be FIG.
Il 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 O; // at the end/begin or something wrong!

}

Anexampleofue oft hiserviceisthefollowing,i ti teratestrough thefiguresoft he firdmeeaur e oft he
firdsoor e(oned afandonel ayeri saaumed)and pr intsthedur aion ofeachobj ed:

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()!I=NULL)

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

}
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8 WEDELOOMM Scoern ages

Them anagem entofsor  eim agesisdonewi ththefollowingd ases

Class| magethati sderived f rom DiwObpdt hahavet hefund onditiestoload aGIF im ageand m et hods
todraw theim agein acanves

Class | mgPatitua r epresent sthe image ofaM an Score and have as a tributes the g arting and endi ng
meaaure presati ntheimageClas| mgRoarepresent sarow oft he sor eforad ngle part,and haet he
atributesoft hedratingandt heendi ngm esaresoft heimage

ClessLi daPat ituai sthelidol ledingd It heim agesoft hemain soor eW hile LigaRighioont ansd It he
rowsofad ngle part.ClassLi gaPat ii sused t o ool ledt he LigaRighiobj edsofd It he patsofama n
sor eM oreoverd assl Pat itua ool ledt sthem an soor eim agesand the par tsim ages

D

LigaRighi
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Thefollowingisanobj eddi agram:

|Partitura

LigaPartitura

I gPartitura

Im gPatitura

LigaParti

%

£

LigaRigh

mgRiga

mgRiga

mgRiga

£

%

LigaRigh

ImgRga

ImgRga

ImgRga
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9 Relationships among W EDEL Edior Classes and t hose of t he
W EDEIOOMM

Clasnam e EnglichName M anaged Sym bosorM us cStud ures

Abbdlim eno O mam ent G enericO mam ent

AceEnto A coent AentExpr  esd on

Aoor do Chord Chordsd nglesandi nbeam s

Alteraz one Add dentd A gener icAad dentd

Alteraz oneCom poda | Com posedAad dentd A Com pos teAad dentd

Ancoraggi o Andhor age Tofixan hor izont dsym bolwi thou havi ng the needs of
afigurenot er ed.The anchor age has nott im epace
durationfort hejudification and dr aving.

Annotaz one Annot aion Condud orannat ation

Aro Bow GengicBow diregdionUpDown

AroGiu Bow Down Bow Down

ArooG iuFinoA BowDownTlITo Bow downforvi dinwithana row

ArooSu Bow Up Bow Up

AraoSuFi noA BowUpTilTo Bow upforvi dinwithanarrow

Arm auraChiave KeySi gna ure Key Signature

Arm onid Har m onics Bot h the har m onics

ArpaPedd Har pPedd Ha p Pedd

Arpegg 0 Arpeggi 0 Arpingford rings

Bara Baline GegicBalineoft hemesare

Batuta M easure Themesare

BD asdhed D ahedBar line Dahed Bar line

BD oppia DoubleBarline DoubleBarline

Bemole Flat F at

BemoelQ Fla1Q A quaterf lat

Bemole3Q Flat3Q Three quar terf lat

Bend Bend Bendf orgui taragquar edur

Bequadr o N aurd Na urd

Bequadr o 1Q Naurd 1Q A quaterna urd

Bequadro3Q N aurd 3Q Three quar ternat urd

BFind e Find Baline Find Barline

BfineRit Fi na Repeat Sign End ofRef ran

BIniZ oFine StartFind R epeat Sign Statandendr efran

BIniZ oRit St atRepedSi gn StartRef rain

Blnvidbile InvisbleBarline InvigbleBarline

BSingol a SingeBarline SingeBarline

Cam boRit ChangeRef ran ChangeRéfran

CBaitono BaritoneClef Ba itoneClef

CBas BasCl ef BasCl &

CBasn8 BasCl ef8V B BasClef8VB

CBas08Sopr a BasCl&f8VA BasCleg8VA

CBasnOld OldCCke Old C CH

CContrdto AltoClef Al to Clef

Chiave Cle A GenericCle

CM ezzoSoprano M ezzoSopr anoC | f M ezzo Sopr ano Clef

Coda Coda The sym bolofC oda

ConSord W thM ute W thM uie

Corda String N um bersf orSt rings

Corona Fermaa W oth saver ddi fferen shapes

CPewus2 ines Peraus on2Li nes Perauss on2Li nesClef

CPerusB ox Per cuss onBox Peraud onBoxClef

C Soprano Sopr anoC |l ef Sopr ano Clef
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CTab TablatureClef Tabl aureClef

CTenore Tenor Clef TenorCl €f

CTenore8 Tenor Clef8V B TenorCl 8V B

CVidino Trebl eClef Tr ebleClef

CViolino8 TrebleClef8V B Trebl e Clef8V B

CViolino8Sopr a TrebleClef8V A TrebleClefl8VA

CVuota Em pyClef EmptyClef

DaCapo DaCgpo DC.

D dSegno Dd Segno D.S.

Died s Sharp Sharp

Died s3Q Sharp3Q Three quar terdhar p

Dies s1Q SharplQ A quarterShar p

DirezAr BowDiredion BowDiredion

DitaCorde FretBoard Frestboard

DitaFile FretBoardFile Freadbor ad file dat abase

Ditegg ao Fingering Fi nger ing num bers

DoppioBemole D oubl eFl at Doubl eflat

DaoppioDies s D oubl eSharp Double shar p

EpGenerica GenericExpr ess on G eneric Sym bol/Express on
EgresCompoda Com posdExpress on Com podte expr ess on

Egres one Expr e on GenaricExpres on

Figura Figure Superd assoff igures

Forod la Fork Cresendodex  esendo

Forod laEdesa Ext endedFor k Ext ended o esendo and desy  escendo
Fread a Arrow Arow

Ginferiore Inferior G oup InferiorTur n

Glisao G lisssndo G| issando

G 1uppet to Sm a G oup Turn

GuppoN ote Beam Beam offigures

G Skh G roupSlah Slash Turn

G Supeiore SuperiorG oup SuperiorTur n

GUp GoupU p UpTurn

Indi cad one I ndication Indi cations

Intervd lo Interva A gener icHorizont dsym bal

Inted ad one H eadi ng GenericContainerofM essurr e H eader
INtEden Ext endedl nterva Ext ended Horizont d/IntervaSym bol
Layer | ayer he m odelofLayer

Legat Q uadra Squar eSlur A bendsguar e d urwi thanum ber( terz ne)
Legat ura Slur S| ur

Lega Vdore Tie Tie

Lettera Letter A | eter

Lida Lig Li dgener ic

LigaBattute M esared i 4 Li dofM essiesasseenbyt  hePart( gar tito)
LidgaFigure FigureLig Li dofFi gures

LigantEd Ext endedl nterva Lid Li dofExt ended | ntervaf orhor izontdsmbol s
LigaParentes Br adet d.i g Li dofBr acket sforgr oupi ng g affs
LigaSillabe Syl lablelig Li dofSyl lablesforlLyr ic
LigaSpartiti Soor ed i d Thel idofPar tsasssenbyt heM an Soor e (Partitura)
M atD olce SwedM atdlao Sw egtham m ered Expr ess on

M atdlao M atdlato Ham m esd Express on

M eronom o M etonom e Them eronomicindicaion

M hferiore InferiorM odent nferiorM or dent

M odif O tava M odifyO dave ChangeofOd aeinsver af orms
M odente M ordent M or dent

M ovim enio M ovem ent M ovem enti ndication
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M Supeiiore SuperiorM odent Super iorM or dent

NBixroma 32thN 32th N ate

NBree BreveN BreveNote

NComa 8thN 8" Note

N Fusa 128t hN 128" N ote

NMhima HaN HafNot e

Nota N ote Superd assofnot es

N Sembisr oma 64"N 64" N ote

N Sembreve W holeN W hokNate

NSemaroma 16"N 16" N ote

NSemimnima QuaterN QuaterNat e

Num Bduta M easureN um ber N um berofM esaur e

N um gande BigN um ber A num berwritten with abi g font
N um Pausa R estN um ber Thenum beront hegenericred

N um U guae Equa N um ber The num berofr  epeat ed m esaures
Oahidi Gl ases Togeta tention

Onda W ae The s/m bolofW ave

O ganPedd Or ganPedd Hor gan Pedd

Parentes Br acket Gener icd ngebradetf orgr oupi ng & affs
PaGrffa Brace Bracebr adketf orgr oupi ng & afs
ParQ uadra Squar eBradket Squar ebradetf orgr ouping & afs
PateArm Bow Part Genericpar toft hearcforvi dlin
Partitura M an Soore Themansor e

Pausa Red Super dassofr ds

PBisr oma 32thR 32thRed

PComa 8hR 8"Red

PD ueBat TwoM esaur eRed TwoM esar esRed

Pedd Down PeddD own PeddD own

Pedd e Pedd G ener icPedd

Pedd eFinoA Pedd TillTo Peddupt oforPi ano

Pedd Up PeddU p PeddU p

Pentagranma S f Thesuppor tf ornot esfrom 1 7lines
Percus one Peraus on GenericPeraus on

PFusa 128"Reg 128 "Reg

PGengica GenericRed Gener icRed

PianoPedd Pi anoPedd Pi ano Pedd

Pizz cato Pizz et o PizforVi din

PM nima HaR HafRet

Ponticd o Bridge Pont ForVi din

Pos zZAra Bow Pogtion GenericPod tion ofAr cforVi din
PQ uatroB at Four M eaR FourM esaur e Reg

PrFiao Bregathe Togdaabr edgh

PSembisr oma 64thR 64" Reg

PSembreve W holeR W hokRed

PSemaooma 16thR 16" Reg

PSemmnima QuaeR QuaterRet

Punta Punta Puntafornvi dlin

PuntoA llunget o PuntoA llungat o Punto Allungat o Express on
PuntoV dore Augm entationD at A ugm ent ation dot

Riferim eno Reference A rdeencegmbol( DC.,DS.Labd g c)
RipBatt Repest M eaaure R epeatM esaur e

RipBatN RepestM easureN Times | RepeatM esar eN Timeswithaged fied N
Ripetiz one Repetition G eneric RepeatSym bol

Ripm ezB att Repeast HAfM eaaure RepestHd fM eaaur e

RipTem po RepeatTime RepestTime
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Sdto Jmp A Jum p point

Scang one Scand on llsm bol

Segno Sign M akerused f orr epetitions( D dSegno)
Sforzat o Sforzat o Sforzat 0 Express on

Sillaba Sylldde ForLyr ic

Sordina M ute M ue

Spartito PatSoor e Thed ng ePart

Staocat 0 Stat 0 Staocat 0 Express on

Strum ento Ind rum ent Genericlnd rum ent

Tdlone Td lone(Hed) Td loneforVi din

Tadiera K eyboar d Keyboar dforvi dlin

TDinam i DynamiclText At etasod aedtoafigure
Tem po Time TmeSpnaure

Tenuto Tenuto Tenut o Express on

TGengi GenericText A\t extassod aedtoafigure
Tim pano Tim pani Per cuss onregul @ionforchangi ngtone
TM ovim eno M ovem enfT ext Text udi ndication ofm ovem ent
TNum ei Num eicText i et

Trem olo Trem oo Trem oo

Trillo Trill mr ill

TrilloO nda TrillW ave Tillwi thafolowingwave

V aiaz oneVdore Changeof V due Genericchange off iguredur aion
ViaSordina W thoutM ue W thoutM ue

Violino Vidin GenericViain Sym bols
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10 W EDEL M ugs EditorObjectO1i ented M odel

Thed asesuedf orusri nterfacear edhowninthefollowingd assdi agram:

wxSaolledW ndow ———
~

~
~
~
~
~

(nreme
wxM EM enuFam e

Partel ParteM

The musdc edi torwi llopen many wi ndow framesf ramesformus c vi ud izaion/editing and ome mini
fram esfort oolpa ettesCl asswxM ESooreFram e derived f rom wxFiam e hasbeen i ntroduced t o represnta

mudcframewhiewxM EM enuFam e derived f rom wxM i Fram e represent satoolpd  etteSi neethemusc
editorcan open many Vi ews oft he same gor e (the man sor e view,and one vi ew foreach par t)d as
Fram eM anagerhasbeen i ntroduced t 0 m anege the vi ewsopened and d 90 t o m anage the fram es oft he tool
pa ettes opened. The d et ar ea of t he franes ae wxM ESaeCanves f or t he sor e frames and
wxM EM enuCanves fort he menu frames Class wxM ud cEditor r epresent s the mudc edi tor and has an

ingd ance oft he Fram eM anagerto handl ed It hefram esoft he edi tor.

Class Li oW ndow represent sa i rtudwi ndow containng a ymbol ic sor e (Patiturg)oran i mage sore
(IPartitura).M asaeW indow represent sawindow with as/m bol ic man sor e while D liooW ndow represnt s
a window with a 9 ngle partsoor e M or eover M asaeW | mg and DliooW ndowImg have been der ived to
handl e d 90 i m age soresCl aswxM ESocoreCawvashasapoi ntert o aobj edder ived f rom LiooW ndow i n
thisway each soor e frane can havgagmbol icman sor eagmbol ic part,an i mage man sor e oran
im age part.

Since many view oft he ssme sor e have t 0 be opened t here isthe problem © mantain cond dentt he
differentvi ewsM any 90l utions coul d be adopt ed,one i sto use t he com municaion medanisnsusd i n
M OOD Soft he cooper aive edi ting.So each wi ndow is managed by a di fferentpr ooess com m uni cating
with the othersus ng PV M .Anothersol ution coul d bethe replication oft he soor es each wi ndow hasa
differentobj edoont aning the sor e to be vi ewed,and t hese ver dons(dli nthe sme procegooul d be
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maniained cond dentus ng bad cd ly thesamem echaniam sofM OO D S gom m and replication) butwi thout
$ndi ngoom mandsud ng PV M .

Cleses Par teM Partel,LoM assLDM asand M anasa e usd t 0 m anage the yna oni ztion oft he views
andwillbe adgpt ed from tose ofm oodsw hi 1ed assCom m unicat ion m anagest he com m unication needed t o
updat ethe di fferentvi ews
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11 ABB m oduk

The ABB modueiscomposed f rom astofd aseseachonei mpementsamudcdgmbolofor  nament.
TheOmamentscond deredare

e Tremodog;

e Trill;

e Inferiorm ordent;

e Superiorm or dent

e Inferiorand Igr oup;

* Superiorand lgr oup.

The ornam entsrefersto notesorchor dsand t husi nthed assest hati m pem entsudhmus caf igureswewill
refert o them .Allt he ornaments are chi Idren d assss ofa gener icd ass Abbd lim ento thatdesoendsf  rom
DrawObjed .| nfadeach or namenti san obj edt hatcan be dr awn.Ther eforeiti nheritsfrom Dew O bed,
through Abbd limenip,d It he necessr y methodsr edefiningeacht imeteDrawv mehod.Thed asest hat

bdongtothismoduleare
e Abbdlimenb;

e Tremoo;

e Trillo;

e M odente

* M hferiore

M Supeiore

e Guppeto

e Ghferiore

e GSupeiore.

11.1 Class Abbel lim ento

11.1.1 Descii ption
Thisisan abd radd asst hathast he pur pose ofr epresent ing d It he or nam entst hatcan gppearon a
mudcdsor eTheor namentsare oundsorgr oupsofaux  liary soundswhose f und ion isador ning
themansoundgi vinghim apaticul arexpr ess onori m potancei nthe m us calgpeech.

11.1.2 Fathercl ass
D raw O biet

11.1.3 Childen cl asses
Tremolo,Tr illoM or denteGr uppet to

11.1.4 Pot ected atti butes
aboveN ot a
Booleanthadef inesi ft heornam entwillbedr avnaboveorbd ow thefigurethat tr efers
to.
11.1.5 Public m ethods
BoolG et AboveN ot a()
Itr eturnsthe Bool eanthadef inest he pos tion oft heor nam entabove orbed ow thefigureitr efersto.
voi d Set AboveN ot a( B oolabove)
Itst sthe Bool een at tribute aboveN ot a TRUE ft he or nam entgoes above or FALSE i fi t
goeshd ow thefigureitr efersto.
voidDraw ()
Itdr aw sthe or nam ent.
char*Dexii beg(Context)
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11.2 Class Tem ol o

11.2.1 Descii ption
Thisd assd lowsdes gning thetremolo yymbol ,t hatoons gsoft he d ternaion ofacer tain num ber
ofdasheswi thavar iablegradi entposed bet weentwo adjaoentnot esThi smudcas/m boldhowst  he
rgpid dternating,r hythmica ly uni foom and prolonged,oft he sound.Di fferently from the other
ornamentsi ti smanaged byt hed assBa tutat hisentalsthat twoul d bei m pos blethe presence of
atrem olo ym bolbet weentw o notesoft wo differentm eaaur eseveni ft heywereadj acent .

11.2.2 Fathercl ass
Abbdlimeno

11.2.3 Childen cl asses
NONE.

11.2.4 Pot ected atti butes
shotN Barre
Integert hatr epresent sthe num berofdashesoft hetrem olo.
PointPoi ntTo
Findpoi ntoft he dech.
VUnitvU2UpvU2DwnVU2Lf tVU2Rgt
Digancesf rom AbdPosoft he auper ior,i nferior)| eftandr ightpoi ntsoft heredangl econt aningthefigure

11.2.5 Public m ethods
Trem ol of)
Initidiser:i tdef inestheidentifieroft hed assi nitidid ngthe num berofdashest o zer o.
voi d SeeNum Trem €hortnb)
Itst sNBareanb.
sotG e Num Bam )
Itr ecurnsN Barre.
voi d SetPoq aondPoi nt& PIft,congPoi nt& Rgf)
Itet stheext remitiesoft hedashaooor dingtothe poi ntsPLftand PRgt .
VUnitG & VU 2U pj
Itr eurnsthedi g¢ancef rom AbdPosto the super iorpoi nt.
VUnitG & VU 2D w nj
Itr eturnsthedi gancef rom AbdPostotheinferiorpoi nt.
VUnNitG & VU 2R g()
Itr eturnsthedi gancef rom AbdPostotherightpoi nt.
VUnNitG & VU2Lft()
Itr eturnsthedi gancef rom AbdPostothel eftpoi nt.
voi d Draw ()
Itdr aw sthe Trem olo.
char*Dexii beg(Context)

11.3 Class Ti llo

11.3.1 Descii ption
This das d lows drawing the Trillo symbol. The Tr illo cond 4s of t he rapid dternating,
rhythmica ly uni form and prolonged,ofa sound wi  th the im m editdy super iorand,r ardy,i nferior
oneThegmboloft  hetrilli strevent ud lyfollowed by acer tain num berofwavesA | im thasbeen
im posad to the num berofw aves( 4).

11.3.2 Fathercl ass
Abbd lim ento

11.3.3 Childen cl asses
NONE.
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11.3.4 Piivate atti butes

num ti Ili

Integert hatr epreent sthe num berofwavesoft  hetrill.
11.3.5 Public M ethods

Tii llo()
Initidiser:i tet stheTrillo dovet hefiguretowhidhitr eferswith a num berofw aves equd
to zer o and def inest heidentifieroft hed ass

voi d SetNum Tiilli(intnt 1 [1i)
ltt sthe num berofwavesoft  hetrill.

VUnitG & VU 2Up|
Itr eturnsthe didance f rom the cent re oft he Trillo sym balt o the ext rem e superiorpoi ntof
thegmboli tsl f.

VUnNitG & VU 2D w njf
Itr eturnsthe didance f rom the cent re oft he Trillo sym bolt o the ext rem e inferiorpoi ntof
thegmboli tsl f.

VUnNitG & VU2R gl)
Itr eturnsthe digance f rom e cent re oft he Trillo yym bolt o the ext rem e rightpoi ntoft  he
smboli tH f.

VUnNitG & VU2Lft()
Itr gurnsthe digance f rom the cent re oft he Trillo ymbolt o the ext rem e leftpoi ntoft he
gmboli t f.

void Draw ()
Itdr awstheTrillo.

char*Dexii beg(Context)

11.4 Class G uppet to

11.4.1 Descii ption
Thisdasisageneicdas fordes gning the Gruppetto from whih the d ases Gl nferiore and
G Supeiorehasbeen ped disdThenamesoft heetwodasesdonotmeant hatonehast obedrawvn
bd ow andtheotherabovet henoteTheys mplyrefet otwo differentki nd of G r uppet to.

11.4.2 Fathercl ass
Abbdlimeno

11.4.3 Childen cl asses
GlinferioreG Super iore

11.4.4 Public m ethods
voidDraw ()
Itdr aw sthe G ruppet to.

11.5 Class G Infeii oe

11.5.1 Descii ption
This d ass d lows ded gning the Gruppetto Inferiore gymbolt haton t he T0r e gopear s as an
horizontadS;mus cdlyoond gsinabriefmd odicinflex on duet o the d ternating oft he m ain sound
with thesound i m m editdy near by,uper iorandi nferior, @ artingfrom teinferiorone.

11.5.2 Fathercl ass
G uppet to

11.5.3 Childen cl asses
NONE.



DE41.1W EDEL TooKit

11.5.4

Public m ethods

G hf ei o )
Initidiser:i tet sthe Gruppetto Inferiore above t he figure itr efers to and def ines the
identifieroft hed as

VUnitG & VU 2U p)
Itr ¢urnsthe didance f rom the ocent re oft he G ruppetto Inferiore symbolt o the et reme
uperiorpoi ntoft hegmboli t f.

VUnNitG & VU 2D w nf
Itr gurnsthe didance f rom the cent re oft he G ruppetto Inferiore symbolt o the et reme
inferiorpoi ntoft hegmboli td f.

VUnNitG & VU 2R g)
Itr eturnsthe di dancef rom te cant re oft he G ruppet to Inferiore ym bolt o the ext rem e right
pointoft hesgmboli tsd f.

VUnitG et VU 2Lft()
Itr eturnsthe didance f rom e cent re oft he Gruppetto Inferiore sym bolt o the ext rem e left
pointoft hesmboli td f.

void Draw ()
Itdr awsthe Gruppetto Inferiore.

char*Dexii beg(Context)

11.6 Class G Supei oe

11.6.1

11.6.2

11.6.3

11.6.4

Descii ption

This d ass d lows ded gning the Gruppetto Superiore symbolt haton t he sor e gopear s as an
horizontaS i n amirror-like pod tion with reppedt o Gruppetto Inferioremud cdly cond €sin a
brifm d odicinflexi on duet o the d ternating oft he m ain sound wi th the sound i m m editdy near by,
auperiorandi nferior g arting from the super iorone.

Fathercl ass
G uppet to

Childen cl asses
NONE.

Public m ethods

G Supei o( )
Initidiser:i tst sthe Gruppetto Superiore aove t he figure itr fers to and def ines the
identifieroft hed as

VUnitGea VU2Up)
Itr eturns the didance f rom the ocent re oft he G ruppetto Superiore yymbolt o the et reme
uperiorpoi ntoft hesmboli t f.

VUnitG & VU2Dw nj
Itr eturns the didance f rom the cent re oft he G ruppetto Superiore yymbolt o the et reme
inferiorpoi ntoft hegmboli ts f.

VUnitG e VU 2R g()
Itr eturns the didance f rom the oent re oft he G ruppetto Superiore yymbolt o the et reme
rightpoi ntoft hegmboli ts f.

VUnitG e VU 2Lft()
Itr eéurnsthedidancef rom the cent re oft he G ruppet to Superiore sym bolt o the ext rem e left
pointoft hesgmboli tsd f.

voidDraw ()
Itdr aw sthe G ruppet to Superiore.

char*Dexii beg(Context)
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11.7 Class M odent e

11.7.1 Descii ption
Thisdasisagneicdas fordes gning the M odente from whith the d assss M | nferiore and
M Supeiore hasbeen ped dised Al vinthiscaet henamesoft heset wo dassesdonotmeant  hatone
hasto be drawn bdow and the otherabovet he note They § mply refert o two differentki nd of
M odente.

11.7.2 Fathercl ass
Abbdlimeno

11.7.3 Childen cl asses
M hferioreM Superiore

11.7.4 Public m ethods
void Draw ()
Itdr awstheM ordente.

11.8 Class M Infei oe

11.8.1 Descii ption
This d ass d lows des gning the M ordente Inferiore gymbol. | tcons gs in an indantaneous
dternating ofama nsound wi ththe sound i mm editdy inferior;i ti sindicated with adhar aderigic
windi ng dash ver ticd ly autby m eensofabarl  ine

11.8.2 Fathercl ass
M odente

11.8.3 Childen cl asses
NONE.

11.8.4 Public m ethods

M hf ei org( )
Initidiser:i tst sthe M ordente Inferiore above t he figure itr efers to and def ines the
identifieroft hed as

VUnitG e VU 2Up|
Itr eurns the digance from tbe cent re oft he M ordente Inferiore yymbalt o the et reme
aperiorpoi ntoft hegmboli ts f.

VUnNitG & VU 2D w nf
Itr eturns the digance from te cent re oft he M ordente Inferiore yymbaolt o the et reme
inferiorpoi ntoft hegmboli td f.

VUnNitG e VU2Rg()
Itr eturnsthedigancef rom the cent re oft he M ordente Inferiore sym bolt o the ext rem e right
pointoft hegm boli tsd f.

VUnitG & VU2L1ft()
Itr eturnsthe di gance f rom te cent re oft he M ordent e Inferiore ym balt o the ext rem e left
pointoft hegm boli tsd f.

void Draw ()
Itdr awstheM ordente Inferiore.

char*Dexii beg(Context)
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11.9 Class M Supei oe

11.9.1 Descii ption
This dass d lows des gning the M ordente Superiore ymbol. | tond 4s in an ingantaneous
dternaing ofama nsund wi ththesoundi m m editdy super ior;i ti sindicated withadhar aderigic
w indi ng dagh.

11.9.2 Fathercl ass
M odent e

11.9.3 Childen cl asses
NONE.

11.9.4 Public m ethods

M Supei org( )
Initidiser:i tst sthe M ordente Superiore aove t he figure itr efers to and def ines the
identifieroft hed ass

VUnitG e VU 2Up|
Itr eturns the digance f rom he cant re oft he M ordente Superiore symbolt o the et reme
uperiorpoi ntoft hesmboli tA f.

VUnitG & VU2Dwnj
Itr eturns the digance f rom he aant re oft he M ordente Superiore symbolt o the et reme
inferiorpol ntoft hegmboli ts f.

VUnitG e VU 2R g()
Itr eturnsthedi gancef rom e oent re oft he M ordent e Superiore sym bolt o the ext rem e right
pointoft hesgmboli tsd f.

VUnitG et VU 2Lft()
Itr eturnsthedi gancef rom te cent re oft he M ordente Superiore ym bolt o the ext rem e left
pointoft hesgmboli td f.

voidDraw ()
Itdr awsthe M ordente Superiore.

char*Dexii beg(Context)
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12 ALT m odule

Inthismoduled It he acd dentastothemudcnot esareimpementedAnacd dentdcan bepod tioned on
theleftofanot e(andinthiscaei thasan & fedont hisoneonl y)orat he begi nning oft hemeasureinthe
keyd gnature (and hasen ef fedond It henotesoft hemeasure). Thi smoduleisthusi n conned ion with the
FIG moduk (by meansofal RB dationshi p betweenthed assAlteraz one Edesaand t he d assN ot @) and
with the BAT module (by means ofa | RB ®ationsi p between the d as Alterad one and the d a5
ArmauraChiave) ,bed desobvi oud y withthe DRW m odd (through al SA rdationshi p between thed ass
Altraz oneEgdesaandt hed assDraw O biedt).

The aod dentdsthatcan bepl aced ont hel eftoft he muscanot escan bebot h 9 m ple (dhar pf lat,na urd)
and doubl e (doubl e har p,doubl efla).l nthekey 9 gnatureont he otherhand,onl ythed mple ad dentds
aeuxdThi sdifferentueoft heaod dentashesmadeusd fferentiaethes mpleand doubl eacd dentdsin
theim plem entation.Thed assAlteraz oneEdesai sthe modgener dand i sfatheroft he doubl e acd dentd's
and ofani nterm edicte d ass (Alteraz one)t hatool ledsthe s mple acd dentdst hus Al teraz oneEg esa will
be connedt edtothed assNotawher eesAlteraa oneto Arm auraChiave

12.1 Class Al tezi one Est esa

12.1.1 Descii ption
Thisisanabd radd assandi stheprind pdoneoft hem odulewhi dh hast he

purpoet orepresnta It heaod dentadsoft hemuscanot esThi sd asoonned s
(throughal RB dationshi pwithNotad agt he ALT moduletothe FIG m odue.

12.1.2 Fathercl ass
D raw O biet

12.1.3 Childen cl asses
Alterad oneD oppi oDied sDoppi oBemole

12.1.4 Pot ected atti butes
intAl teza
M udcahel ghtoft heaod dentawi threpedt othenotethati splacedont helowerl ineoft hed aff( M i
inthetrem bled «f).
BodNot ina
Size oft heaod dentdi nthetwo typesofnot eand sndlnat el ti STRUE ft he aod dentdr efersto a
andinot e
12.1.5 Public m ethods
Alteazd oneEd esa()
Condrudoroft hed asst heinitidisest heat tribute N atine=FALSE and the at tribute A ltezza=0.
voi d SetAltezza( int)
ltst sthemuscha ght.
voi d SetN otina(Bool)
Ittt sthes z=
BooG et N otina()
Itr eturnsthed z&
voi d SetPogDraw O bjedt *d, congPoi nt& p)
lteet sthe abzol ute pod tion rdaive y to the drawobjedd.] fo=NULL itst sthe absl ute pod tion as
™
void Draw ()
Itdr awstheobj edi n AbsPos
vit ualdhar*Dessi be(Context)
Itr eturns a M ud cTeX dexx iption,he want s the of fEti n the entry to be imposd to the he gnt
aoor dingtothed efoft hemeaaure.
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12.2 Class Al telazi one

12.2.1 Descii ption

Thisisanabd radd asst hathast hepur poetorepresentd It hes mpleacd dentdsof

themudanot esand aoqui resnear lyd It hefundiond itiesoft he Alteraa oneEd esa

dasThi sd asonned s(bymeansofal RB dationshi pwiththe Arm auraChiave
dast he ALT modulewiththeBAT m odule.

12.2.2 Fathercl ass
Alteraz oneEd esa

12.2.3 Childen cl asses
Died sBemoad leBequadr o

12.2.4 Public m ethods
voidDraw ()
Itdr awstheobj edi n AbdPos

12.3 Class Doppi oDiesi s

12.3.1 Descii ption
Thisisagmbold asst hatr epresent sthe doubl e shar p aod dentasym bol(  thati noreasest henot€'s
hei ghtofat  one).

12.3.2 Fathercl ass
Alteraz oneEd esa

12.3.3 Public m ethod
DoppioDied §)
Condrudoroft hed asst hati nitialisest henum berl D thati dentifiest hetype ofgr aphi cobj edt.

VUnNitG & VU 2U pj
Itr turnsthe didance f rom AbdPosto the super iorpoi ntdi fferentiating the caeesi nwhich
theaoo dentasreferstoanoteort oagndinot e

VUNitG & VU 2D w nf
Itr eturnsthe didance f rom AbsPosto the inferiorpoi ntdi fferentiating the casesi n which
theaoo dentasreferstoanoteort oagndinot e

VUnNitG & VU2Rg()
Itr eturnsthedi gancef rom AbdPostothepoi ntont heext remetightdi fferentiating the cases
inwhichtheaod dentdsreferstoancteort oagndinot e

VUnNitG & VU2Lft()
Itr eturnsthedi gance f rom AbdPosto the poi ntont he ext rem e leftdi fferentiating the cases
inwhichtheaod dentdsreferstoancteort oagndinot e

void Draw ()
Itdr awsthe obj edti n AbsPos di fferentiating the casesi n whidh the aod dentasrefersto a
noteort oagndinat e.

char*Dexii beg(Context)

12.4 Class Doppi oBem ole

12.4.1 Descii ption
Thisisagmbold asst har epresent sthe doubl e flataod dentdg/mbol( thatdeor essest henot€'s
hel ghtofat  one).
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12.4.2 Fathercl ass
Alteraz oneEd esa

12.4.3 Public m ethod
D oppioBem olg()
Condruaoroft hed asst hati nitidisest henum berl D thati dentifiest hetypeofgr aphi cobj edt.

VUnitG & VU2U p)
Itr turnsthe di dance f rom AbdPosto the super iorpoi ntdi fferentiating the caesi n which
theaod dentdsreferstoancteort oagndinot e

VUnNitG & VU 2D w nj
Itr eturnsthe didance f rom AbsPosto the inferiorpoi ntdi fferentiating the casesi n which
theaod dentdsreferstoanoteort oagndinot e

VUNitG & VU 2R g)
Itr eturnsthedi gancef rom AbdPostothepoi ntont heext remetightdi fferentiating the cases
inwhicdhtheaod dentdsreferstoanoteort oasndinot e

VUnNitG & VU2Lft()
Itr eturnsthedi gance f rom AbdPosto the poi ntont he ext rem e leftdi fferentiating the cases
inwhicdhtheaod dentdsreferstoanoteort oasndinot e

void Draw ()
Itdr awsthe obj edti n AbsPos di fferentiating the casesi n whidch the aod dentasrefersto a
noteort oagndinot e.

char*Dexii beg(Context)

12.5 Class Diesis

12.5.1 Descii ption
Thisisagmbold asst har epresent stheshar paod dentasm bol(  thati noreasest he not € she ghtof
an hd f-tone) .

12.5.2 Fathercl ass
Alteraz one

12.5.3 Public m ethod
Died )
Condrudoroft hed asst hai nitidisest henum berl D thati dentifiest hetype ofgr gphicobj edt.

VUnitGea VU2Up|
Itr eurnsthe di gance f rom AbdPosto the super iorpoi ntdi fferentiating the casesi n which
theaod dentdsreferstoanoteort oagndinot e

VUnitG & VU2Dw nj
Itr eurnsthe di ¢ance f rom AbsPosto the inferiorpoi ntdi fferentiating the casesi n which
theaod dentdsreferstoanoteort oagndinot e

VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbdPostothepoi ntont heext remelightdi fferentiating the cases
inwhicdhtheaod dentdsreferstoanoteort oasndinot e

VUnitG e VU 2Lft()
Itr eturnsthedi gance f rom AbdPosto the poi ntont he ext rem e leftdi fferentiating the cases
inwhicdhtheaod dentdsreferstoanoteort oasndinot e

voidDraw ()
Itdr awsthe obj edi n AbsPos di fferentiating the caesi n which the aod dentdsrefersto a
noteort oagndinot e.

char*Dexii beg(Context)

12.6 Class Bem olle
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12.6.1 Descii ption
Thisisagmbold asst har epresant stheflaaod dentds/mbol( thatdeaxr easest he not € shei ghtof
an hd f-tone) .

12.6.2 Fathercl ass
Alteraz one

12.6.3 Public m ethod
Bem ol€)
Condrudoroft hed asst hati nitidisest henum berl D thati dentifiest hetypeofgr aphi cobj edt.

VUnNitG & VU 2U pj
Itr turnsthe di dance f rom AbdPosto the super iorpoi ntdi fferentiating the caesi n which
theaod dentadsreferstoanoteort oagndinot e

VUnNitG & VU 2D w njf
Itr eturnsthe didance f rom AbsPosto the inferiorpoi ntdi fferentiating the casesi n which
theaod dentadsreferstoanoteort oagndinot e

VUnNitG & VU2R g)
Itr eturnsthedi gancef rom AbdPostothepoi ntont heext remetightdi fferentiating the cases
inwhichtheaod dentdsreferstoancteort oasnmdinot e

VUnNitG & VU2Lft()
Itr eturnsthedi gance f rom AbdPosto the poi ntont he ext rem e leftdi fferentiating the cases
inwhichtheaod dentdsreferstoancteort oasmdinot e

void Draw ()
Itdr awsthe obj edti n AbsPos di fferentiating the casesi n whidch the aod dentasrefersto a
noteort oagndinat e.

char*Dexii beg(Context)

12.7 Class Bequadio

12.7.1 Descii ption
Thisisagmbold asthar epresent sthe naurdacd dentasmbol( thatdd etesthe ef fedoft he
smpeaxd dentdssa pandflatbr ingingthenot ebadkt oitsnat urdg atus .

12.7.2 Fathercl ass
Alteraz one

12.7.3 Public m ethod
Bequadro( )
Condruadoroft hed asst hai nitidisest henumberl D thati dentifiest hetype ofgr gphicobj edt.

VUnitG e VU2Up|
Itr eurnsthe di gance f rom AbdPosto the super iorpoi ntdi fferentiating the casesi n which
theaod dentdsreferstoanoteort oagndinot e

VUnitG & VU2Dw nj
Itr eurnsthe di gance f rom AbsPosto the inferiorpoi ntdi fferentiating the casesi n which
theaod dentdsreferstoanoteort oagndinot e

VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbdPostothepoi ntont heext remetightdi fferentiating the cases
inwhicdhtheaod dentdsreferstoanoteort oasndinot e

VUnitG e VU 2Lft()
Itr eturnsthedi gance f rom AbdPosto the poi ntont he ext rem e leftdi fferentiating the cases
inwhicdhtheaod dentdsreferstoanoteort oasndinot e

voidDraw ()
Itdr awsthe obj edi n AbsPos di fferentiating the caesi n which the aod dentdsrefersto a
noteort oagndinot e.

char*Dexii beg(Context)
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13 AUDD m oduk
Audiom oduleisthepartoft heprojedwhi chmanagesand pl aysaudi ofiles

13.1 Class Audi oThead

13.1.1 Desci ption
AudioThreadisad asyoucanuet oplaywaefileswithinanaopl icaionl ti sderived from wxThreed
whichi sthemanwx d asm adeto m anage threads
Since Audi oThread usssomeA. P.If undionsyoucan’ tuei tf orLi nuxgopl ications

13.1.2 Fathercl ass
w XT hread

13.1.3 Piot ected atti butes

W aveM utiR atePlayeO nThread *pl  ayer

Playerat tribute poi ntsatt hewavefilepl ayerand pr ooesor .

wxSti ng audi oFile

It'sthenam eoft hewavefiletobeprocesedand pl ayed.

intbegi nBlodk

Thethread 4 artspl ayi ng thefilefrom hisbl okEachf ileissubdi videdinto
fragm entsofsam pl es(blodks ,i fhegi NBlodki sOt heexeaut iong artsfrom he
begi nning oft hetrakSeed ...

13.1.4 Public m ethods

AudioT hread(w xSt 1 ng U audi oFilej ntUbegi nBlodck)
Classoong rudor.l tt akest wo param eierst hewavefilenameandthe
begi nni ng bl ock.
wXThreadEmorRun( )
Itd artstheexeaut ionoft hethreadhencei t4 artsthepl ayi ng.Cd It hism ethod f rom
them ain thread cont extaf tera eatingtheaudi othread byi tscond rud or.

vitt uavoi d*Ent y()
It sthebody oft hethreadY oudon' thavet ocd It hismehodRunca Isitatt omaicd ly.
voi d Stop()
Itd opspl ai ngthefilghencei tt erm natesthethread.
voi d Pausy()
Itpausest he playing.Dur ing the pause & ae oft he pl ayer .t he audi o threed 4 egpsand onl y the man
aoplicationisunderexeout ion.
voi d Play()
Ift heplayeri sinpaued aei tr etoresthepl ayi ngg aehencet hefileexeatt iond artsaga n.
int Set Rate(i ntrat e)
Setsthe pl ayi ng rate (the “gpeed” oft  he tradk exeaut ion).l ft he rate is 1 the PC exeaut ion goes 1%
doweathantheorigindonei stheraeis—L1itgoes1% f at et hantheorigindone
Itt hereturns TRUE ift he rate dhange hasbeen & fedivel y gopl ied, FALSE ot herwisi nfadt herésa
dretchi ng/com press onthreshol dfort hepeed d teration which cannotbe over  taken.
void DedickO FF()
It d sbles the exeaut ion of t he proces ng fundion which gopl ies some filtering to the
dretched/ com pressed audi od gnd .
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void DedidkO N()
Regorethefiltering.
int Get Cument Blodk()
Returns the progress ve num berwhi ch i dentifies the aur rentbl odk (‘audi o sam ples f ragm ent) under
exeaut ion.| ti s usf ult o putsome mar ksi nto the audi o filehence f ori tsgndr onization with the
externdappl icaion (themainthread).

13.2 W aveM utiR atePlayer

13.2.1 Desci ption
Thisd assi sthewaefileplayer The PLAY - PAUSESTOPJUM PTO dndionsa e im pem ented. The
m ain char ad eroft hispl ayeri sthe cgpabi lity to dhanget he pl aybadkr ateduring thetradk exeaut ion.The
audiofileisaubdi vided into 10000 sam pl eshl odkseach bl ok i sprocessed ( dretched oroompr esed i n
itstimeduration)and pl ayed 9 ngul arly.
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14 BAT m odule

Iti sthefundam entdm odul e oft heprgedandd It hed asesnecessr  y fort he m anagem entoft he m essure
indli tspartsand oft hefigurescont ained inthe messre are partofi t.I ti sconned ed with nearly d it he
othermodul eson one hand i ti s connedt ed with the SPA and LST m odules f ort he m anagem entoft he
Battutad ass( fundam entdd em entofhi ghlevdoft hemudcdsor €),ont heotherhandi ti sconned ed with
themodulesALT FI G,TXT,DRW fort he represnt ation oft he graphi cd em entsoft he m easure and oft he
g/mbolsthati toont ans

Inthemudcdt heoryiti sTem po thatr egul atestherationdsubdi vidon oft hegaffsin messresorBa tute
thatcom pr ehend each an equalum ofvd  uesshown byt hed phanum ericva uesofTem pojeach measr  eis
ddimted through abarl ine (ofdi fferentki nd)t hatar ossesver ticd lythed affand i ndicatesthett he um of
va ues oft he figuresfrom te lagbarl ine tillt hatpoi nthasr eached t he va ue im posed by the S gns of
Tempo.Thi sst tingthatoond dersthe m eaaure ast hefundam entde em entoft he m usc scanni ng butnotas
the cont ainerofan i <0l ated group off iguresr efledsthe nat urdway ofmanud |y written mudci ti snot,
how ever ,t he bestgppr oach f ora of tware im plem entation.W e ded ded i twoul d be m ore conveni ent( both
fort he organi stion and f ort he managem entand t hus t he qui dnesgand mor e in aooor d with a obj edt -
oriented pr ogram mig regar ding the m eesure asan i ndependentobj edoont ainingal idoff igures

14.1 Class Bat tuta

14.1.1 Descii ption
Thisisan dbd radd ass ot rdi n the managementofd It he mudcdgmbol sand iti sthe fird
m anagem entl evoft hemudcdsor el nfadt hemesareisthapa tofsoor ewherethemudcdf igures
aeinztedaswed last harr daed symbol st husiti sgraphica lycond gent( ahbi g reat angl €)butdepends
onwhati scont anedinitandont hes tings
Each mesare hasa | ntetad one Headi ng (placed at he begi nning and cons ging in the yym bal s of
Chiave Tempo and Ar maura)and t he Barrabarl ine (placed at he end) .The pr esence ornotoft  he
headi ng orofsom e ofi  tspartsdependsont he headi ng oft he m essure thacom esbef orein the muscd
gor et husm ethodsofcopy andt  hepasssgeofi  nform aion from am easureto anot herar e devel oped.
In the Batuta d ass t he m anagem entof Pal ifonia has been f oreseen (thati sto say t he cont em porary
devd opmentof mor e than one | ayer) t hrough separ aed lids of f igures (typicdly 2 managed i n a
ooor dinated and par dldway.Howevert he m anagem entoft  he pol yphony has been devel  oped r eferring
to the main layeroft he mudcdpi ece and by subor dinating the seoond | ayert o the behavi ouroft he
form er(seei nertionand dd etion).
The mesaures ar e num bered;t he meaaure numberi srepresent ed (overt he ¢ af)i n the mesaure tha
beg nsthe ¢ affwi th the exd udon ofnumber L. Ther e orethe NumBautad assi singanced onl yin
oor reppondence oft  hesem eaaur esThegr  gphi cobj edNum Battutacanbend thersd edednormodi fied,
nordd eted.

14.1.2 Fathercl ass
D rav O bed

14.1.3 Connect ed Types

enum tipoBattuta
Fourdi fferentt ypesofm easur eshave been necessr il i ntroduced because of
thardi fferentbehavi ouri ned ficg tuaionsped dlyregardingthe
m anagem entofl ntes aza oneand Bar ra
NZO BRANO M eaurewithaoom plete headi ng and uncer tainbarl ine.
NZO PENTAGRAM M A M essewithaoom plete heedi ng oraheadi ng
withoutTem po ( ifi i snotm odi fied byt he previ ousone)land uncer tain bar
line.
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GENERICA M easewith aheadi ng com pletdy dependentont  he previ ous

m eaaure and aunc tainbarl ine

enum tipoBanma
Thebal ineat heendoft hemessurecanbeofdi fferentki nds
SNGO LA Genacbal ine
DO PPA
FNALE Bal ineat heendofamus cdpi ece

NEORIT Bal inethasowst hebegi nningofapar tofd aff( Refran)t ha

canber e led by r eferring to the convent iondsymbol s
FNERIT Bal inethashowst heendoft herefran(Ritorndlo).

enum tipoAm at uraC hi ave

TheKey Signaturet hati sapar toft heheadi ng oft hem easurej ntroducest he

tond ity oft hemudcadpi eceand can havet hefollowing va ues
DO _m aggore
SO L_m aggore
R E_m aggore
LA _m aggiore

M | m aggiore
S| m aggi ore
FAd_m aggiore
DO d _m aggore
FA _m aggiore
Sb_m aggi oe

M b_m aggi ore
LAb _m aggiore
REb_m aggore
SO Lb_m aggore
DO b_m aggore

14.1.4 Pt ected atti butes

LigaFigurel idaFigl,ligaFig2
Figuresl idsoft hetwo layer soft he m eesurefort he m anagem entoft he
pal yphony.
htN um Progress
Progress ve num beroft hesor em esdure,
ht ex az oneinted
Heading oft hem esaure.
Bama*pt mBama
Bal ineoft hemeaaure
Num Batuta*pt Num Battuta

Pointert othe progress ve num beroft hem eaaure (intended asgr aphi cobj ed).

N um G rande *pt N um G rande

9
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Pointert o N um U guak orN um Pausa
Scand one*pt 1IScand one
Pointert o0 Scand one.
Lettea™pt Le tea
Pointert o Lettera
TSalto*pt TSal to
Pointert o TSdlto.
M ovim ento *pt ™M ovi m ento
Pointert o M ovim enio.
VU nitV U 2Fi gure
Didancef rom AbsPosoft hem eaauretothex- axi soft hefigureat heext rem eleft.
VUnitdi ganzaFi g
Didance bet weentwo suooess vefiguresinthetwo layer s
VUnNtBATTUTAZ2Lft BATTUTAZ2R gt
Didancesf rom AbdPosoft herightand | eftpoi ntsoft heredangl e cont aningthem eaaure.
tipoBattutatipoBat
Typeofmeaar e
intnum eoFi glhum eoFi g2
N um beroff iguresi nthetwo layer soft hem easure.
V U nitxB ama
Additionddi ganceoft hebarl inefrom theladf igureforevent udadj ud mensatt heend oft he
gaff.
VUnitvU2UpVU2Dwn
Digancesoft hesuper iorandi nferiorl imioft hemeasurefrom teinferiorl ineoft hed aff.
Num CodeNum etC ode
Num efcoode oft hem easure (N um Code def ined asshor t).

Num CodeNum PagDLIO O
Tdli fameaaur eoft heDLIOO sait hebeg nningoft hepage (vd ue!=0)ornot( nulhvd ue).l f
differentf rom zero return the page num ber .

Num CodeNum PagM ASAE
Tdli fameaaur eoft heM ASAE orM ASEsait hebegi nning oft he page ( vd ue!=0)ornot( null
va ue) | fdi fferentf rom zero return the page num ber .

Num CodeNum PagM ASE
Tdli fameaaur eoft heM ASAE orM ASEsait hebegi nning oft he page ( vd ue!=0)ornot( null
va ue) | fdi fferentf rom zero return the page num ber .

BooFi i Colonna
Tdli fameaaur e isat hebeg nningoft he aol um n ofm easur es

Bama*pt BamraPrec
Balineoft hepreviousmesar e

tipoBarat pBarma
Typeofbar lineoft heaur rentm essr e

intNum M ultiRes
R eturn the num berofm esar es‘oont aned’i nthem ultires .

BoolEM ul tiRed
IfTRUE them easurebd ongst oam ultires .

Battuta*pM ultiR e
Pointert othefirdpausemessr ecofamul tired Poi ntert o them ultiredm esar e
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Publicat tii butes

TipoG iudt ipogi ugt
Typeofj ugification (liner=G_LI N Jogarithmic=G_LIN mesar enevej udified=G_NONE)

doubl ekgi ug ificaz one
Tuning par an eeroft hejudificaion task

UL Di1Sp2Fi & Fig
Spaosst othefirdf igureoft hemeasureinthediredoriavi ew fort helayerl ( 1UL =100V U)

UL Di2Sp2Fi & Fig
Spacest othefirdf igureoft hemessureinthediredoriavi ew fort helayer2

UL OrclSp2Fig Fig
Spacest othefirdf igureoft hemessureinthemuddanvi ew fort helayerl

UL Or2Sp2Fig Fig
Spacest othefirdf igureoft hemessureinthemuddanvi ew fort helayer2

UL Di1Sp2Fi ¢ FigLine
Spacest othefirdf igureoft hemessureinthediredoriavi ew usedinautoline breski ng (notsaved)
fort helayerl

UL DiI2Sp2Fi & FigLine
Spacest othefirdf igureoft hemessureinthediredoriavi ew usedinautoline breski ng (notsaved)
fort helayer2

UL OrlSp2Fid FigLine
Spacest othefirdf igureoft hemessureinthemuddanvi ew usdinautoline bregki ng (notsaved)
fort helayerl

UL Or2Sp2Fid FigLine
Spacest othefirdf igureoft hemessureinthemuddanvi ew usedinautoline bregki ng (notsaved)
fort hel ayer2

UL DilSp2Fi & Figut
Spaoest othefirdf igureoft hemeasureinthediredoriavi ew manudlyintroduced byt heusri n
thelayerl

UL Di2Sp2Fi & Figut
Spaoest othefirdf igureoft hemeasureinthediredoriavi ew manualyintroduced byt heusri n
thel ayer2

UL O rlSp2Fig Figut
Spaoest othefirdf igureoft hemeasureinthemusdanvi ev manudlyintroduced byt heusri nthe

layerl
UL O rc2Sp2Fi g Figut

Spaoest othefirdf igureoft hemeasureinthediredoriavi ew manualyintroduced byt heusri n
the | ayer2

Pii vat e m ethods
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Num CodeNoe2G uppoN ot e(shortl  ayer,Ti pohsti m entotphsNum Codef igCodel,Num Code
figC ode2)
ltor estesabeam ontheindicaed layers artingfrom hefigurewith codef igCodel untilt hatwi th
oodef igCode2l tf oressesd 0theinsertion ofgpacesi nthebeam Pl eaepay & tention:t he m ethod
doesnotper form aprdim inary cont rolont hefeed bility oft he groupi ngbutgr  oupsunt ili tcan do
itl feveent hefirgf igurecannotbei nsertedinthebeam t he m ethod doesnot hing and r eturns
FALSE.

BoolG ruppoN ot e2N ote( G ruppoN ot €)
Itconver tt hebeam ed groupin g nglenotesand chor dsi nsertingthem againinthelid

Num CodehdNota(i ntAl tezaBooSegnoAl tezaCl asD f igD sotl  ayerTi pohssi m ento

G am boU pBooli nAcoidoNum Codef igCodeBodhshTes Q)
Them ethod i nsxr tsanot einthem eaaureaocor dingtothefollowing par an eers
Altezzait hehei ghtoft henote
figD:t ypeofnot e
layer( 1or2) i ndicatoroft helidoff iguresinwhichthenoteistobeinser ted.
G am boU piiti stobeputTRUE i nordert oinsr tnot eswithaupwardsdirededdem.
hAcomdoi ti stobeputFALSE t oinsrtamongd readyex dingfiguresSTRUE toaddthenoteto
dreadyexi gingchor ds
figCodel fi nAcoor doisFALSE t hem ethod i ner tsthenew note aftert hefigureoft helayerwi th
codef igCodel fi nAcmor doisTRU E them ethod sser chesf ort hefigurewith codef igCodel ft hisis
anoteorachor dt henew noteisaddediot herwisei fi ti sagacet henew notereplacesi t;f indlyif
it safigureofanot herki nd aner rormessagei sseentandt hereturnva ueisFALSE.
hahTed ai fi i STRUE henoteisplacedat hetopoft helid ot herwisithasnoef fedt.

W hennAoor doisFALSE andthenoteisinsrtedinal ayer apacei singrtedinthe
oor regpondi ng pod tion oft heotherl ayer ;t he pacesofl ayerla eplacedont hehighetl ineoft he
gaffwher essthoofl ayer2a eplacedi nthel owedone.
BoolhahAcmodo(  Nota*pNot aFi gua*pFi glLi daFigue*pLayerTi  pohsti m ento G am boU p,
dhotl  ayer)
IfpFi g pointstoadhor d (oras nglenote)andt he not e poi nted by pN ot aiscom patiblewith the
chor dt henote isinsxtedl fpFi gpointstoagacet henotewillubd itutethegacel ti s
indi pensabl eto ged fythepoi ntert othelayeri nwhich pFi gisto befound.
Num Code hdPausa( intAl tezaBooSegnoAl tezaCl asD f igD dotl  ayerTi pohsai m ento
AltVai abile, Booi nAcomdoNum Codef igCodeBoohshTed  a)
Them ethod i nsx tsaredi nthem eaaureaocor dingtothefollowing par am elers
Altezzait hehe ghtoft hered.
figD:1t ypeofr ed.
layer( 1or2) :i ndicatoroft helidoff iguresinwhichtheredi stobeinsr ted.
AltVai abilei ti stobepuTRUE i nordet oinsertar edat hessthe ght.l fi i SFALSEeachr et
(bothofl ayerland2)i splacedad andar d hei ght.
hAcomdoi ti stobeputFALSE t oinsrtamongd readyexi 2ingfiguresTRUE tom aketheret
abd ituting exi ging gaces
figCodel fi nAcoor doisFALSE t hemehod i nser tsthenew redaf tert hefigureoft helayerwi th
codef igCodel fi nAcmor doisTRU E them ethod sser chesf ort hefigurewith codef igCodel ft hisis
agaet henew redr eplacesi t;i fi i safigureofanot herki ndanerroom essagei ssntandt he
reurnva ueisFALSE.
hahTed ai fi i STRUE heredi splacedatt hetopoft helid ot herwiseithasnoef fedt.

W hennAaoor doisFALSE andtheredi sinsrtedinalayer agaei singrtedinthe
oor repondi ng pod tion oft heotherl ayer ;t he pacesofl ayerla eplacedont hehighedl ineoft he
daffwher essthoofl ayer2a eplacedi nthel owedone.

Num Code hsSpaz o(shotl ayerNum Codef igCodeBoolhahTex  ashotC odeC om m and)
Them ethod addsaacei ntheindicaedlayer ont herightoft hefigurewith codef igCodeorat
thebeg nningoft helidi fl "dnTesaisTRUE.A gacei sinsrtedintheoor repondi ng pod tionin
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theotherl ayeraccor dingtotherulel ayerl => gaceont hefifthlineoft hed af( height8) | ayer2
=> gaceont hefirdl ine(he ght0) .

Num Code hRipetizongClasD f igD Num Codef igCodeBodhahTes  ashotl  ayer)
Them ethod addsad gnofr epeatont herightoft hefigurewith codef igCodeorat  he begi nning of
thelidi fl ndnTetaisTRUE.Thetypeofr epedti sindicaedbyfiglD;thegmboli sinsrtedinthe
firdl ayer A acei sinsxtedinthecor regpondi ng pod tionintheotherl ayeraccor dingtotherule
layerl => gaceont hefifthlineoft heg af( height8) | ayer2=>gaccont hefirdl ine(heightO) .

BoolhadN um Pausa( uns gned chart g
Them ethod addsat exti nwhichthenum berassod ated tothe gener icredt hatcong itutest he
meaaureisrepresnt edl tr eturnsFALSE ifi tf als

BoolhdNum Ugua e(und gned chart 9
Them ehod addsat exi nwhichthenum berused f ort he scanni ng ofm essur esinasgtofd ke
m eaauresi srepresnt edl tr eeurnsFALSE ifi tf als

BoolhsScans  one( shoitn)

Them ethod addsascani nggymbal ,cond ding ofastofnver  ticdbarl inesonenexit heother.l t
returnsFALSE ifi tf als

BoolhsT Sal  to(uns gned char* 9
Them ethod addsagm bolofTSd  toat extt hashowsf rom whih poi ntt he exeaut ion oft he
mudcdpi ecewilled artaga nl tr e¢urnsFALSE ifi tf als

Boolhd et tera( und gned chart 9
Them ethod addsagm bolofLet  teraat exdofonechar ad et hatr epresent sas gnofr edartoft he
pieel tr eurnsFALSE ifi tf dls

Boolhavl ovi m ento(und gned char*p,Cl asD i dent Bodpunt i nt9
Them ethod addsaM ovi m ento ym bolt haishow st he cadenceandt heexeaut iontimesofamud cd
pieceTheM ovi menbisrepresnt edbyat ext( TM ovim eb)and ag/m bolofM et ronom 0.The
form erdhow st he cadencet obeimposdtothemuscandi sstt hrough p.Thel aterr egul aesthe
exeaut iontimesand isexpr esed byanot eanevent uaddotand anum ber( ident puntandn) It
returnsFALSE ifi tf als

Void Adjug Trem ol o (Figua*f igghotl aye) ;
prepar eto draw sym boloft rem oo

Void Adjus Glissat o (Figua*f igshotl aye) ;
preparetodraw s/mbolofgl isst o

14.1.5 Public m ethods

Battuta ()
Condruaort hai nitidisest he em pty m essure and VU 2Figue &0.
~Battuta ()
D edroyert hatr ecd Isthe Freem ehod.
voidFree()
Itdedl locat esd It he poi ntersconnedt edtothem easurel tr eca |sthe hom onym ousm ethod
oft hefigureligsofmeaaur e
LigaFigue*Get PlLayel ()
Itr eturnsthepoi ntert olayerloft hemeaaure
LigaFigue*Get PLaye2( )
Itr eturnsthepoi ntert olayer2 oft hemeaaure
voi d SetPNum Bauta(Num Batuta *p)
Itt sptNum Battuta atp.
voi d SetPScand ong( Scand one*p)
ltst sptiScans oneap.
voi d SetPLettera( Lettera™p)
Ittt sptiLet teaap.
voi d SetPT Salto( T Salto *p)
ltst sptiTSal to atp.
voi d SetN um Progresy intnum )
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Iteet SNum Piogesatn.
intG e N um Progrey voi d)

Itr eturnsNum Piogiess
voi d SetNum PagD LIO O intnum )

ltst sSNumPagnaDLIOO anum.
Num CodeGalum PagDLIO O Yoi d)

Itr eeurnsNum PaginaDLIOO.
voi d SetNum PagM A SA Erftnum )

ltst sSNumPagnaM ASAE anum.
Num Code G éldum PagM A SA BEvi d)

Itr eeurnsNum PaginaM ASAE.
voi d SetNum PagM A SEigtnum )

ltst sNumPagnaM A SE anum.
Num Code G @&l um PagM A SEVbi d)

Itr eturnsNum PaginaM A SE.

voi d Set C odeC ountefi g1(Num Codenc
It sainct henumericoodeoft helidl igaFigl.
Num Code G e€ odeC ountefi gl ()
Itr eturnsthenum ericaode oft helidl igaFigl.
voi d Set C odeC ountefi g2(N um C odenc
It sainct henumericoodeoft helidl igaFig2.
Num Code G &€ odeC ountefi g2 ()
Itr eturnsthenum ericaode oft helidl igaFig2.
VUnitG & VU 2U p)
Itr eturnsthedi gancef rom AbsPosto the super iorpoi nt.
VUnitG & VU 2D w nf
Itr eturnsthedi gancef rom AbsPostotheinferiorpoi nt.
VUnitG et VU 2Lft()
Itr eturnsthedi gancef rom AbsPostothel eftpoi nt.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
voi d SetN um eicC ode(N um C ode no)
It sainct henum eric code.
Num Code G @l um eicC ode ()
Itr eturnsthe num ericcode oft hem eaaure,
voi d Setup(V U nitvf VUni tM aXW dt=0)
Itcd aul atesthe num beroff iguresthatt he measure cont ansl tst sV U 2Figure aviand
performsSeiV U ).
void SetVU (VU nitM axXW dt=0)
Itcd aul ates the dimendons oft he meaaure Fordi g0s ng the firgf igure i toond ders
VU 2Figueor ,i fi i sOond dersthewidth oft he headi ng.
intG et N um eoFig()
Itr eturnsthe maxim anum beroff igurescont aned i n the m eaaure (thatcor repondst o the
num beroff iguresoft helayert hatoont ansm oreoft hem)
ht edazone*Ge ht et ()
Itr eturnsthe poi ntert o the headi ng.
tipoBattuta G etBattuta()
Itr eturnsthetypeofmesaur e
voi d SetC hiave( C hiave *dv)
ltt sthetypeofd ef.
voi d SetAm atura ( tipoAm at uraC hi aveam = D O _m aggiore)
Itr eturnsthekey s gnatureoft hem esaure.
Chiave*G et Chiave()
Itr eturnsthed efoft hemesare
tipoAm aturaC hi ave G eeAm atura( )
Itr eturnsthetypeofmesaur e
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voi d Set Tem po(cart m p[)
ltt sthetypeoft ime
wvoi d Copyht ed (ht es az one*i ntey
Itoopi est he headi hg endow ed on't he m eadur e headi ng.
Figua*G et Fig(intl ay/Num Codeng
Itr eturnsthe poi ntert othefigureinthelay ! ayerwi thncN um ericC ode.
void Draw ()
Itdr awsthem eadure,
void Sded ()
It ed stheobj edby st tingthe ool ourofsd  edion and r e-des gning the obj edt.
wvidDed et ()
ltdesd ed stheobj edby st ting thenor m dool ourofsdl  edtionand r e-des gningtheobj ed .
BoolH i t(congPoi nt& ,Sel O bj,Draw O bjedt *& ,Sym Pat h& )
Seethe gener ddoaum ent aioninsed ion 1.18.2.
Iti sthem ethod to be per form edin ordert o havet he pod tioninthefiguresl idwher enotes
redsorgacesar etobeinertedThemet hod can ber ecd led ift he m essure haspos tive 'y
ansveredtoBATTUTA _SEL ol eas t oOBATPART_SEL ssbdtion.
Ift he poi ntpod zisind dethe measuret he exi tpar am eerqued aBaasum esTRUE vd ue,
otherwisee FALSE.l n TRUE caxt he exi tpar aneer Al tezza r epresent s the he gntoft  he
note cor repondi ng to pos zy,whi leinthe FALSE caeiti smeaninglesAcor dingtothe
va ue =tf ori nAooor do (FALSE ifwewanti nsrtamongexi gingfiguresTRUE i fwewant
inerti nachor dorat hepl aeofagace) t hem ethod anst heindicated layer( 1 or2)and
st sFigCode
* Ifweinsrtanong exi ging figureski gCode represent sthe num eric code oft he figure
oft hemesaureaftert hati nwhidhwewantt o perform teingsrtionl ft hepoi ntpos zis
ontheleftwithrepedt odlt hefiguresoft helayer | nd nTedaasamesTRUE v ueas
ingertionindicationonthetop oft helayer.
e Ifweinsxti nachor dFi gCode repreent sthe num eric code oft he figure to which the
noteistobeinger ted.
Att hem ethod exi tFi gCode neverassum esanul  va ue(non-sd edtionindi cat or).

BoaDd eteHit(condPaoi nt& pod zNum Code& FigCodeNum Code& hahTetd a)
FigCodeisthe code oft hefigure ofl ayerl whi ch hasbeend® rud’f rom te poi ntpos z
Since the method is usef ult o ddete d<0 ool umns of f igurest he figure is cond dered
‘q ruk’'onl yifi i sgrukinthex-axis
BooH i t(condReat angle& rSd O bjsd O bjdotl  ayer,Sym Pat h& ,Sym Path& )
Seethe gener ddoaum ent aioninsed ion1.18.2.
Return aligofolj edstype Sd Obji ndde the = edion redang e Ret urn NULL ift he
ret angl e does notcont  an anyt hingort he obj ed sind dethe reat angl e ar e notof
SeOhit ype.
BoolSym bal icH it(Sym Pah& ,SeO bj,D raw O bjed *& )
Seethe gener ddocum ent aioninsed ion 1.18.2.
Usdtodemdeapa h.
BoolFi gPtr2Sym Pat h(Sym Pah& ,Figura®)
Itr econd rud sthepat hofaf iguregartingfrom tepoi nter.
Bara*Get Bama( )
Itr eturnsthe poi ntert othebarl ineoft hem eaaure.
Void Elim naG uppi ()
It oossd It hebeam soft hem eaaure by conver tingthem ind nglenotes
Cm dReutSym Com m andSym Cm d& Batuta*pb=NULL)
It per foroms the indicded command. Itr eeurns CM D_OK fit he command has been ucoessf ul,
CM D_FAL ift hecomm and hasnotbeen exeat edCM D_UNKNOW Nt he com m and doesn' tr egard
it. Thecommandsi mpemented in thisd assa e dldi redand concer ningertionsofnot esr etsand
gacesbeam sandt  hebal ine
BoolDd eteSym (D raw obj edt ¥)
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Itdd etesthe goed fied symbol( itr eeurns TRUE ffi thasbeen dd eted).l fi tded swith afigure,i t
repl acesi twi th the cor reppondi ng goaces
voi d EraseBat tuta()
ltoonver tsingacesd It hefiguresoft hem eaaure.
voi d AddFig(Figua*f ig;ii ntl ay)
ltaddsi nsequencet hefigurestothelid.

voi d Suona(M ooddM diW iite?)
Gengaesmidi ile

Draw O bjed *G & O bjed( Sym Cm d*M yCm d)
G et he poi ntert o an hi tobj edby agymbol iccom mandW orksf orcom m andsr egar ding the
mesdreasar maurechi avi & ¢

voi d SetNum M iR eg(intnb)
Sett he num berofm egaur esofpausesi  nam ultiretm eaar e

vodGeNum M uiRed()
G et he num berofm eaaur esofpausesi  nam ultiredm easur e

voi d SetPM utiR eg( Battuta *pb)
Sett he poi ntert othe m ultiredm eaar e

Battuta* GetPM utiRed( )
G et he poi ntert othem ultiredm essur e

voi d SetkM ul tiRet( Booli anrest =TRUE)
Sett heflagindicating thatt hem eesureisam ultiredm eaaur e

BoolG e BV ul tiRek()
Sett he poi ntert o the m ultiredm eaar e

voi d SetPNum G rande(N um G rande *p)
Regarding the gener icpausesstt  hepoi nter t o Num Gande

Num G rande*G eéPNum G rande()
G et he poi ntert othe N um Gande

Lettera*G et PLettera( )
RegardingtheLettera(labd ),r eturnthepoi ntert o Lettera

voi d SetPM ovim ento(M ovim ento *)
R egarding the com pod te obj edm ovi menio (dlegroetc), st hepoi ntert o M ovim enid

M ovim ento *G ¢ PM ovim ento()
Regarding the obj edM ovi menbgett he poi nter t o M ovim ento

floatG e M efonom oTi m eExeq))
Regarding the obj edM ovi menior eurn O ifpoi ntert oM ovimentb isNULL,ot herwise the
m eronom ictim e ofexeaut ion asaf loanum ber

floatG e Tem poTim eExex)
Regarding the objed M ovi meno, r eturn key time of exeaut ion as a f loat num ber :
num erator/denom inat or

void Draw Ball()
Drawing m ethodsused i nexeaut ion m odead ud |y depr ecat ed
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voi d SetV U 2L ft(V unitwu)
SetViadUni tusd t o stup paramees fort he drawing of t he mesaure t his &t's
BATTUTAZ2Lt

voi d SetV U 2R gi(V unitwu)
SetViadUni tusd t o stup paramees fort he drawing of t he mesaure t his &t s
BATTUTAZRgt

voi d SetV U 2U p{/ unitw)
SetVi wdUni tusedt o st up par aneersfort hedrawing oft hem easuret hisst sVU2Up

voi d SetV U 2D w n{/ unitwu)
SetVi wdUni tusedt o st up par am eersfort hedrawing oft hemeaauret hisset sVU2Dwn

voi d SetxBarma( V unitxpb=0)
Sett he addi tionddi fancef orxPoBar ra

voi d SetupN um eroFi g()
Setpar am eersnum eroFigl and num er oFi g2 with the num beroff iguresinlayerl and| ayer
2

void SeBattuta(tipoBattuta tpbat=GENERICA, ht etazone * ntd=NULLtipoSpat ito
t9=SPART_GENERLCO)
Sett hetype ofm eaaur e (GENERTA isthe def aul tt ype)

voi d SetPog Draw O bjedt *oondPoi  nt&)
Sett hepod tionoft hemessreand ofd i tsd em ents

Boohst Hit(congPoi nt& podzshotl ayerBooli nAocomdoBoo & qued aBat,Num Code&
AltezaBoo & SegnoAltezaNum Code& Fi gCodeNum Code& hahTet a)
Tobeusdf ot hemeaaresH ededwithBATPART_SEL.

voi d SetBanma( tipoBara=SNGOLA)
Setpar am elert pBarraand d locat esnew Barra

voi d SetptBarma( tipoBarat bar)
Depending on the type (SINGOLA, DOPRA, FINALE, INIZIORT, FI NERT,
INIZIOFINERT) d locat esnew Barra

voi d SetptBamaPreq tipoBarat barBooENul 1)
Depending on the type (SINGOLA, DOPRA, FINALE, INIZIORT, FI NERT,
INIZIOFNERT) d locat esnew Barraforpr ecedi ngmessreBarra

intSave( FLE*Cont ext)
Usdfort hesai ng

dar*Dexai be()
Usdfort hetranamiss ononthenetwork f oraooper ative edi ting

voi d SetFirlC ol onna( Boal)
Setpar am elerFi r¢ Colonna

BoolG e M ultivoi o()
Reurn TRUE fmorethanonel ayeri spreenti nthemeaaure
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intG & Voo Figura* pFi Q)
Return the num berofl ayerwher ethefigureisad udly1or2.

voi d SetupSim boli()
Runadjugont heligsoff iguresforl ayerl and 2

voi d SetupG am bi)
Setup the gemsup and down f ort he notes oft he meaaures aooor ding to the M ILLA
form ater

Num Code G éPogintl ayFi gua*pt
Return theNum Codefort hefigureinthelayergped fied

Figua* G et FigTotal(intl ay/Num Codeng
Return poi ntert o figure havi ng N um C ode=nc

Figura* G et FigAll(intl ayNum Codenc
Return poi ntert ofigure havi ng N um Code=ncsear chd i n chor ds( A coor do)

BodG e ChiaveFi g(Figura*pf ig)
Return TRUE fd If iguresin the ligshave an | D (d >= CL_CVIOLINO) & & (d <=
CL_CSOPRAN@) herwisereurn FALSE

voi d ChedkBat tuta()
D eprecat ed

BoolChedkBat t()
Chektimeoonsdencyoft hemesarej fi tr ightr eurn TRUE otherwise FALSE

voi d SetupD urat a()
Setup the dur aion fort he figures oft he meaaure ift he figure isa smibreve paue ( &
duraion=keyt em po oft hem eaaurreoranonr egul ardur aionfigure (terzna).

Tem po G €T em po(voi d)
Return tem po oft hem esare.

voi d Beam ingAut o)
W hentem eaaurein edi ting m ode becom estim econd gent t hism ethod try to beam figures
ingroupsdependi ngonthetim ekey oft hemesare

intCheckBat tPauss( Battuta *pbat )

voi d M akeBattM utiRed(Battuta*pbat 1Bat tuta*pbat 2ji ntnb)

Scanthem essureand ver ify thateach f igurethatbd ongst oiti sapauseandt hat hemesareistime
oond dent.
Return 1ift hem easureisoom posed ofpausssonl
return Oifi nthemesareal eadonenot eispresnt,
return 2 ift hem easureisoom posed ofpausesonl  ybutwi th atim e key differentf rom tefirdorwi th
adifferentbar line

voi d pii nt()
Printm et hod ofolyj edm esaur e

wvoi d Giud ificaBat tuta(TipoG iud ,doubl ekGiug)
Tdlt hegs em bjudify them essurewith the passed par am eers
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14.2 Class Li staFigue

14.2.1

14.2.2

14.2.3

14.2.4

Description

Thisd assi snecessar yinordet odlow otherm e hodst haineedt oreturnaFigurato usi nadirea
way mehodsa reedy pr eentf ort hem anagem entofl igs(inLigdadas .

Each figurethati sadded t o the lighasbeen endowed ofaunequi vocdnumer icaodeTot hisend
foreach i nrtion the count er CodeCount eri s updat ed,and i ti s notdeor essed when a dd eion
oar sThet ypeNum Codeisdef ined asshor t.

FatherCl ass

Liga

Piot ected Attii butes
N um C ode C odeC ouner
Countert oasd gnthenum ericoodet o each obj edoft helig.

Node* | a2 N ode
Lagnodevi stedwithm ehodsG etFirgFigorG & NextFig.

GuppoNat ¢ | ag G uppoNat e
Lagtgr oup Vi §tedwith m ethodsG e FirgFig orG et N extFig.

Public m ethods

LigaFigure( )

Congrud ort hatput sCodeCounter=1.
~LigaFigury )

D egroyer i tper form sFiee
void Freg( )

Dedlocat esthelig.

voi d Set C odeC ounter{ Num C ode nc)

It sthevd ueoft he CodeC ounteranc.

Num Code G eC odeC ountex( )

Itr eturnsthevad ueoft he CodeCounter.
void het End(Draw O bjedt*newobj )

Iti nertsand ementi nthebottom ofthelig,g vingtheoodet oit.
voi d het EndSim ple(D raw O bjed*new obj )

Iti nertsafigurewithoutchangi ngthe num eric code.
void het Top(Draw O bjed*newobj )

It nertsand ementont hetopoft helid gi vingtheoodet oit.
Figua*G et Fird F(voi d)

Itr eturnsthefirdf igureoft helid.
Figua*G et Lag F(voi d)

Itr eurnstheladf igureoft helid.
Figua*G et NextF(Figura*pf )

Itr eturnsthefiguresucoess vetothefigure poi nted by pf .
Figua*G et Previ-( Figura*pf )

Itr eturnsthefigurethatpr ecedest hefigure poi nted by pf .
voi d hsat  AfteF( Figua*pf 1,Figua*pf 2)

Iner tsthefiguraofpf 2 aftert hefigure ofpf 1and g vest heaodet otheinger ted figure.
voi d hsat  AfteFSi m ple(Figua*pf 1,Figua*pf 2)

Inger tsthe figur a as abovebutdoes notr eenum erate num eric codes
Figua*Dd Fird F(void)

Itdd etesthefirdf igureoft helid.
Figua*Dd Lad F(voi d)

ltdd etestheladf igureoft helid.
Figua*At Pod=(uns gned |l ongi)

Itr eturnstheif igureoft helid( i>=0& & i< num obj ect).
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Figua*C hangeF( Figua*plFi gua*p2)
Itchangest hefigureplwiththefigurep2by st ting the num eric code ofp2.
Figua*C hangeFSi m ple(Figura*plFi gua*p2)
ltchangest hefigurepl withthefigurep2.
Figua*G et Fig(Num C ode ng
Itr eturnsthefigurewith Num eicCodenc
Figua*G et FigTota (Num Codenc)
Itr eturnsthefigurewith NumeicCodencchedd ngd thegroupesofnot es
Figua*G et FigAll(Num Codenc
Itr eturnsthefigurewith NumeicCodencchedd ngd thecdhor ds
Figua*G et NextFigura( Figura*pf )
Itr eturnsthenextd ementt opf,seeki ngd inthegroupesofnot esandi nchor ds
BodFi gPtr2Sym Path(Sym Pah& Fi gura®)
Itr econd rud sthepat h ofaf iguredarting from the poi nter.
BodFi ndFig(Figura*pf )
Itr eurnsTRUE ifpfi sintheligdoff iguressseki ngd 0 inthegroupesofnot esandin
dor ds
void Suona(M ooddM diW iite*)
Thismethod isimpemented in the child dasesNot aFi guraPausa et cl tgener atesthe
M dif ileto be pl ayed.
int Save( FLE*Cont ext)
Save m ethod.
dhar*Dexni  beg(Contedoont ext)
Return dexr iption oft hed ass
Figua*G et Fird Fig(voi d)
Itr eturnsthefirdf igureoft helid ent eringd i nthegroupesofnot es
Figua*G et NexdtFig(voi d)
Itr eturnsthesuoces ved em entoft helid.
G uppoN ot e*G et Lag G uppoN ot gvoi d)
Itr eturns a poi ntert o the group ofnot esthatevent udly cont ainsthe lagf igure extracted
with GefFirdFigGeNextFigRet unsNULL issuchgr oupdoesnotexi 4.
voi d hsat AftefFi g(Figua*pf 1Fi gua*pf 2Bat tuta*pbat dotl  aye)
Iti nertsfigurepf2afterf igurepflinthemeaaureifi tdoesnoted dagr oup ofnot es
voi d DdPtiFi g(Figura*pf 1,Bat tuta*pbat <hotl aye)
Itdd etethefigureinthemeaaureori ntheladgr oup ofnot es
intG & Pod=ig(Draw O bjed * pf )
Findst he pod tion oft hefiguresinthelidoff iguresandi nthegroup ofnot es
Figua*At Podsig(intposg
Findst hefigurein pos tion posi nthelidoff iguresandi nthegroupesofnot es
floatG e Durat aT ez Figura*pf igl, Legat Q uada*pl egf loatden)
Returnst hedur ataofi rregul ardur aionfigure
UL GeSpTotalg)
Itr eturns the um oft he gpad ng atributes oft he ligoff igures and gr oupes of not e
dependi ngonthevi ew (diredorid ,mud dan).
UL GeSpTotaleling)
Itr eturnsthe aum oft he gpad ng attributes oft he line bredki ng oft he ligoff iguresand gr oupesofnot es
dependi ngonthevi ew (diredorid mud dan).

14.3 Class | ntest azi one

14.3.1 Descii ption
Inthisd asst hati sapar tofmesaur e(rdation IPO)t he headi ng oft hem easureisim plem ented and
managed in itsthree partst he mudcdd € ( rdaion IPO wih the Chiave d a9 ,key 9§ gnature
(rdaion PO wihthe ArmauraChiared a9 t hetimefdaion PO wihtheTempodas) .

14.3.2 FatherCl ass

110



DE41.1W EDEL TooKit

D raw O bt

14.3.3 Connect ed types

Enum ipoAm aturaChi ave

Thekey s gnaturet heti spartoft he m eaaure headi ng,det erm inesthetond ity tothe mudcdpi ece and

canasum et hefollowing va ues

DO _m aggoe
SO L_m aggore
R E_m aggore
LA_m aggiore
M | m aggiore
SI.m aggi oe
FAd_m aggioe
DO d_m aggore
FA_m aggore
Sb_m aggi ore
M b_m aggioe
LAb _m aggiore
R Eb_m aggore

SO Lb_m aggore

DO b_m aggore

14.3.4 Pt ected
Am aturaC hi avearm Chi avearm Chi aveAttua e

Keyd gna ureoft heheadi ng oft he presentmeasur e

Tem potem po

Tim eoft he headi ng oft he presentm esar e

Chiave*pt Chi ave
Pointert othed efoft  he headi ng oft he presntm eaaur e

Boodw Chi ave
Booleenthai ndicatesifdes gning(TRUE)ornott hed efoft he headi ng.
BoddwAm Chv
Booleenthai ndicatesifdes gning(TRUE)ornott hekeys gnatureoft he headi ng.
B ooldw Tem po
Booleanthai ndicatesifdes gning (TRUE)ornott hetim e oft he headi ng.

VUnit
NTESTAZONEZ2Lft NTESTAZONEZ2R gt

NTESTAZONE2Up, NTESTAZODNEZ2Dwn,

Didancesf rom AbgPos oft he super ior,i nferior,| eftand r ightpoi nts oft he redangl e cont aining the

headi ng.

14.3.5 Public M ethods
ht et az ong()

Iti nitidisest hepoi ntert othed efaNULL.

~ht et az one()

Dedroyert haided locat esthed ef.

VUnitG et VU 2U p)
Itr eturnsthedi 2ancef rom AbdPosto the super iorpoi nt.
VUnitG e VU 2D w nf
Itr eturnsthedi dancef rom AbsPostotheinferiorpoi nt.
VUnNitG et VU 2L1t()

Itr eturnsthedi dancef rom AbsPostothel eftpoi nt.

VUnitG e VU 2R g()

Itr eturnsthedi 2ancef rom AbsPostotherightpoi nt.
VUnitSet V U 2U p{/ unitwu)
Sett hedi gancef rom AbsPosto the super iorpoi nt.
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VUnitSet V U 2D w n§/ unitwu)
Sett hedi gancef rom AbsPostotheinferiorpoi nt.
V UnitSet VU 2Lt (V unitwu)
Serr eturnsthedi gancef rom AbdPostothel eftpoi nt.
VUnitSet VU 2R gV unitw)
Serr eturnsthedi gancef rom AbdPosto therightpoi nt.
voi d Set C hiave( C hiave *dw)
Iteet sthed efoft he headi ng.
C hiave*G et C hiave()
Itr eturnsthed efoft  he headi ng.
voi d SetAm atura( tipoAm at uraC hi aveam )
ltst sthekeys gnatureoft heheadi ng.
tipoAm aturaC hi ave G @ TipoAm at ura( )
Itr eturnsthetypecofkeys gnatureoft he headi ng.
Am aturaC hi ave G eeAm atura( )
Itr eturnsthekey s gnatureoft he headi ng.
Am aturaC hi ave*G e PtrAm at ura( )
Itr eturnsthe poi ntert othekeyd gnatureoft he headi ng.
voi d Set Tem po(chart m pl])
Itet stheTempoofd efoft heheadi ng.
Tem po G &l em po()
Itr eturnsthe Tem po oft he headi ng.
Tem po *G éPtTem po()
Itr eturnst he poi ntert othe Tem po oft he headi ng.

voi d Copy(ht ed az one®)
Itoopi esthe preentheadi Ng.

void Draw ()
Itdes gnstheheadi nginitsad ive par ts

BoolH i t(congPoi nt& ,Sel O bj,Draw O bj ed *& ,Sym Pat h& )
Seethe gener ddoaum ent aionoft hemehodinsed ion1.18.2.

Cm dReutSym Com m andSym Cm d& Batuta*pb=NULL)

Itper forms the indiceted command. | tr eturns CM D_OK fit he command hes been success  ul,
CM D_FAL ifi thesnotbeenper formedCM D_UNKNOW H e com m and doesnatconcer nit.The
ommandsoft hisd asar edldi redand concer ntheinsrtionoft hemudcad €fi nthemeaare

voi d Freg( )

Dedlocat esd It he poi ntersconnedt ed to the headi ng.

voi d SetV U fipoBattutaht ed az one®)

Sett he dim endonsofl nted ad one dependi ng on t he type ofad uam eaaur e and t he I nted ad one oft he
precedi ng m essure.

voi d SetPog Draw O bjed*d,condPoi nt& p)

Sett he pod tion oft he presentpar tsofl ntes az onedependi ngonthetypeofad udmessur e
intSave( FLE *# p,Cont ext)

Save m ethod.
char*Dexni  be(Contextoont ext)

Return desr iption oft hed as
void pri nt()

Printm et hod.

14.4 Class Am at uaC hi ave

14.4.1 Desci ption
Inthisd asst he partoft he measure headi ng ca led key § gnature isdevd oped and m anaged;f rom
themudcdpoi ntofvi ew thisd assdet eeminest hroughthe mudcdacd dentad sthatcom posei tt he
tonal ity oft hemudcdpi e;ceTheaod dentdsoft hekey s gnature arevd id fort he whole m easaure
and,i fnotdi fferently ged fied,f ort hefollowing mesauresaswd |1 ti sim potantt o highlightt he
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peaul iaritiesin the link am ong 9 gnat ures oft wo conseaut ive mesauresi fi namesasure thereisno
tond ity ver iation with regpedt o the previous mesaurret he key § gnature is notdes gned aga n;
wheressi ff orexampl et hereisapasagef rom asharpkeys gnauretoaflaonei ti snecesr yto
des gnbes desthemodifiedkeyd gnaureasd gnatureofnat urdsthacancd stheprevi oust ond ity.

14.4.2 FatherCl ass
D raw O bt
14.4.3 Connect ed types

Enum ipoAm aturaChi ave
Thekey 3 gnauret hati spartoft he mesaure headi ng,gi vest he tond ity to the mudcdpi ece and can
asm ethefollowing va ues

DO_maggore
SO L_m aggore
R E_m aggore
LA_m aggiore
M | m aggiore
SI.m aggi oe
FAd_m aggiore
DO d_m aggore
FA_m aggore
Sb_m aggi ore
M b_m aggioe
LAb_m aggiore
R Eb_m aggore
SO Lb_m aggore
DO b_m aggore

14.4.4 Pt ected Atti butes

VUNtARM ATURA2URARM ATURA2DWARM ATURA2LfARM ATURAZ2R gt
Didances f rom AbdPos of t he super ior,i nferior,| eftand r ightpoi nts oft he redang e
contaningthekeys gnature

Died sdy 7]

Sharp oft hekeys gnature.

Bem olebm II[7]

Flaioft hekeys gnature

Bequadiobqdf 7]

Naurdoft hekeys gnature

intnumer oDies s
N um berofshar poft hekeyd gnature

intnum er oBem dle
N um beroff latoft hekeys gnature

intnum er oB equadr oD
N um berofnat urdoft hekeys gnature.

intnum er oB equadr 0B
N um berofnat urdoft hekeys gnature.

TipoAm aturaC hi avet ipoAm
Typeofkeyd gnaure

14.4.5 Public Attii butes

intshi ftC hiave
Didanceoft hekeyd gnaturefrom ted & .
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intal tezzaC hi ave
Heghtoft hed ef.
Boolt ipoAlt
Kind ofkeys gnature (dharporf lat)t owhichi fexik gingt hekeyd gnatureofnat urdsm ud
refer.
tipoAm at uraC hi avet ipoAm Prec
Kindofkeys gnatureoft heprevi ousm esar e,

14.4.6 Public M ethods
Am aturaC hi ave()
Initidiser.
VUnitG & VU 2Up|
Itr eturnsthedi 2ancef rom AbdPosto the super iorpoi nt.
VUnitG e VU 2D w nf
Itr eturnsthedi gancef rom AbsPostotheinferiorpoi nt.
VUnitG et VU 2Lft()
Itr eturnsthedi dancef rom AbsPostothel eftpoi nt.
VUnitG e VU2Rg()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
VUnit Set VU 2U p{/ unitw)
Sett hedi gancef rom AbsPosto the super iorpoi nt.
VUnit Set VU 2D w n{/ unitwu)
Sett hedi gancef rom AbsPostotheinferiorpoi nt.
VUnit Set VU 2Lft(V unitw)
Sett hedi gancef rom AbsPostothel eftpoi nt.
VUnit Set VU 2R gi(V unitwu)
Sett hedi gancef rom AbsPostotherightpoi nt.
voi d SetAm atura( tipoAm at uraC hi avet pam )
ltt sthetypeofkeys gnaturecft he headi ng.
TipoAm aturaC hi aveG e Am atura( )
Itr eturnsthetypecofkeys gnatureoft he headi ng.
void Draw ()
Itdr awsthekeyd gnature
voi d SetV U (nt)
Ittt hedimendonsoft hekeys gnature
voi d SetPog Draw O bjed*dwobj ,0ondPoi nt& p)
ltst sthepod tion oft hekeyd gnaure
char 'Dexni beg(Context)
Return desr iption oft hed as
BodH asSam eD e Am aturaC hi ave?)
ReturnsTRUE ift he obj edhast hesam edesr iption oft haipassed aspar  am eter.
UL GeSp2NedtFig()
Reurnsgacei nlogicuni tf ort heaur rentvi ew untilnextf igure.

14.5 Class Chi ave

14.5.1 Descii ption

Iti sanabd radd asst hati susedt orepresntt hemusadd efs
14.5.2 FatherCl ass

D raw O biet
14.5.3 Pot ect ed M ethods

BoolC hi avi na

Itr geurnsTRUE ffi t'sachi avi ngFALSE i fi t'sachi ae

14.5.4 Public M ethods

C hiave()
Condrucor
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BodlG e chi avi na()
Return param eerchi avi na
voi d Setchi avi na(Bool)
Setpar am elerchi avi na
VUnitG ¢ VU 2U p)
Itr eturnsthedi gancef rom AbdPosto the super iorpoi nt.
VUnNitG & VU 2D w nf
Itr eturnsthedi gancef rom AbsPostotheinferiorpoi nt.
VUnitG e VU 2Lft()
Itr eturnsthedi gancef rom AbdPostothel eftpoi nt.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
vitt uali ntG et Shift()
Itr eturnsforeachd eft hedhi ftoft hekeyd gnaturewithregpedt othetrembled ef.
vitt uali ntG et Altezza( )
Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled .
void Draw ()
It snecessr yfort heVIRTUAL deiinition ofdr aw ()i nDravObged .
UL GeSp2NedtFig()
Reurnsgacesi nUL intheaur rentvi ew untilt henextf igureoft hevoi ce
vit ualchar*Dexsi be(Context)
Reurnsthedesx iption oft heobj edi nM udcTex
UL GeaSp2NextFig()
Reurnsgacesi nUL intheaur rentvi ew untilt henextf igureoft hevoi ce
B odlH asSam eD exc( C hiave?)
ReurnsTRUE ifobj edhast hesam edexr iption oft heonepassed aspar am e,
vitt ualvoi d Seed( )
Cdloor repondi ngfunaionofDr awObeddr aw.
vitt ualvoi d Ded ed( )
Cdloor repondi ngfunaionofDr avObea,dr aw withold ool or.
virt ualvoi dpi nt()
Printm et hod.

14.6 Class CBai tono

14.6.1 Descii ption
Thisisagmbold asst har epresent sthegm boloft heBaritoned €.

14.6.2 FatherCl ass
Chiave

14.6.3 Public M ethods

CBaiitono()
Initidisest heobj edt.
VUnitG e VU2Up|
Itr eturnsthedi gancef rom AhbgPosto the super iorpoi nt.
VUnitG & VU 2D w nj
Itr eturnsthedi gancef rom AbdPostotheinferiorpoi rt.
VUnitG e VU 2Lft()
Itr eturnsthedi gancef rom AbdPostotheleftpoi nt.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbgPostotherightpoi nt.
intG e Shift()
Itr eturnsforeachd eft hedhi ftoft hekeyd gnaturewithregpedt othetrembled ef.
intG & Altezza( )
Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled €.
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voi d SetPog Draw O bjed*d,condPoi nt& p)
Sett he pos tion oft he key.
void Draw ()
Draw m ehod.
char*Dexni beg(Context)
Return desr iption oft hed as
void pri nt()
Printing m ethod.

14.7 Class CBasso

14.7.1 Desci ption

Thisisagmbold asst har epresent sthegm boloft heBassd €.
14.7.2 FatherCl ass

Chiave
14.7.3 Public M ethods

CBasxx()

Initidisest heobj edt.
VUnitG & VU 2Up|

Itr eurnsthedi gancef rom AbdPosto the super iorpoi nt.
VUnitG & VU2Dw nj

Itr eturnsthedi gancef rom AbdPostotheinferiorpoi nt.
VUnitG e VU 2Lft()

Itr eturnsthedi gancef rom AbdPostothel eftpoi nt.
VUnitG e VU 2R g()

Itr eturnsthedi gancef rom AbdPostotherightpoi nt.
intG e Shift()

Itr eturnsforeachd eft hedhi ftoft hekeyd gnaurewithregpedt othetrembled ef.
intG & Altezza( )

Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled €.
voi d SetPog Draw O bjed*d,congPoi nt& p)

Sett he pod tion oft hekey.
voidDraw ()

Drav m ehod.
char*Dexii beg(Context)

Reurn desr iption oft hed ass
voi d pii nt()

Printing m ethod.

14.8 Class CContml to

14.8.1 Descii ption

Thisisagmbold asst hatr epresnt stheg/m boloft he Altod .
14.8.2 FatherCl ass

Chiave
14.8.3 Public M ethods

CContal to()

Initidisest heobj ed.
VUnitG e VU 2Up|

Itr eturnsthedi 2ancef rom AbdPosto the super iorpoi nt.
VUnitG e VU 2D w nf

Itr eturnsthedi gancef rom AbsPostotheinferiorpoi nt.
VUnitG et VU 2Lft()
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Itr eturnsthedi dancef rom AbsPostothel eftpoi nt.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
intG e Shift()
Itr eturnsforeachd eft hedhi ftoft hekeyd gnaturewithregpedt othetrembled ef.
intG et Altezza( )
Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled €.
voi d SetPog Draw O bjed*d,condPoi nt& p)
Sett he pos tion oft he key.
void Draw ()
Draw m ehod.
char*Dexii beg(Context)
Return desr iption oft hed as
void pri nt()
Printing m ethod.

14.9 Class CM ezzosopiano

14.9.1 Descii ption

Thisisagmbold asst har epresent sthesm boloft he M ezzoopr ano d «f .
14.9.2 FatherCl ass

Chiave
14.9.3 Public M ethods

CM ezosoprano( )

Initidisest heobj edt.
VUnitG e VU 2Up|

Itr eturnsthedi gancef rom AhbgPosto the super iorpoi nt.
VUnitG & VU2Dwnj

Itr eturnsthedi gancef rom AbdPostotheinferiorpoi nt.
VUnitG e VU 2Lft()

Itr eturnsthedi gancef rom AbdPostothel eftpoi nt.
VUnitG e VU 2R g()

Itr eturnsthedi gancef rom AbdPostotherightpoi nt.
intG e Shift()

Itr eturnsforeachd eft hedhi ftoft hekeyd gnaturewithregpedt othetrembled ef.
intG & Altezza( )

Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled €.
voi d SetPog Draw O bjed*d,congPoi nt& p)

Sett he pod tion oft hekey.
voidDraw ()

Drawv m ehod.
char*Dexii beg(Context)

Reurn desr iption oft hed ass
voi d pii nt()

Printing m ethod.

14.10 Class Sopmano

14.10.1 Desci ption

Thisisagmbold asst hatr epresent sthes/m boloft he Sopranod ef.
14.10.2 FatherCl ass

Chiave
14.10.3 Public M ethods

C Soprano( )

Initidisest heobj edt.
VUnitG & VU 2U pj
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Itr eturnsthedi gancef rom AbdPosto the super iorpoi nt.
VUnNitG & VU 2D w nf

Itr eturnsthedi gancef rom AbsPostotheinferiorpoi nt.
VUnitG e VU 2Lft()

Itr eturnsthedi gancef rom AbsPostothel eftpoi nt.
VUnitG e VU 2R g()

Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
intG e Shift()

Itr eturnsforeachd eft hedhi ftoft hekeyd gnaturewithregpedt othetrembled ef.

intG et Altezza( )

Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled €.

voi d SetPog Draw O bjed*d,condPoi nt& p)
Sett he pod tion oft hekey.
void Draw ()
Draw m ehod.
char*Dexii beg(Context)
Return desr iption oft hed as
voi d pii nt()
Printing m ethod.

14.11 Class CTenore

14.11.1 Desci ption

Thisisagmbold asst har epresent sthegmboloft heTenord  €f.
14.11.2 FatherCl ass

Chiave
14.11.3 Public M ethods

CTenor )
Initidisest he obj ect.
VUnitG & VU 2Up|
Itr eturnsthedi gancef rom AhbgPosto the super iorpoi nt.
VUnitG & VU 2D w nj
Itr eturnsthedi gancef rom AbdPostotheinferiorpoi nt.
VUnitG e VU 2Lft()
Itr eturnsthedi gancef rom AbdPostothel eftpoi nt.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbdPostotherightpoi nt.
intG e Shift()
Itr eturnsforeachd eft hedhi ftoft hekeyd gnaturewithregpedt othetrembled ef.
intG & Altezza( )

Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled €.

voi d SetPoq Draw O bjed*d,congPoi nt& p)

Sett he pos tion oft he key.

voidDraw ()
Drav m ehod.

char*Dexii beg(Context)

Reurn desr iptionoft hed ass
voi d pii nt()

Printing m ehod.

14.12 Class CViolino

14.12.1 Desci ption

Thisisagmbold asst hatr epresent stheg/mboloft he Trem bled «f.
14.12.2 FatherCl ass

Chiave
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14.12.3 Public M ethods

CViolino()
Initidisest heobj edt .
VUnitG ¢ VU 2U p)
Itr eturnsthedi gancef rom AbdPosto the super iorpoi nt.
VUnNitG & VU 2D w nf
Itr eturnsthedi gancef rom AbsPostotheinferiorpoi nt.
VUnitG e VU 2Lft()
Itr eturnsthedi dancef rom AbsPostothel eftpoi nt.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
intG e Shift()
Itr eturnsforeachd eft hedhi ftoft hekeyd gnaturewithregpedt othetrembled ef.
intG e Altezza( )
Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled .
voi d SetPog Draw O bjed*d,condPoi nt& p)
Sett he pos tion oft he key.
void Draw ()
Draw m ehod.
char*Dexii beg(Context)
Return desr iption oft hed as
void pri nt()
Printing m ethod.

14.13 Class Tem po

14.13.1 Desci ption

Thisisthedasthar eoresent sthe time in the mudcadmesar e Thet ime srepreented by a
fradioninwhich bot h at he num eraorand @t  he denom i natornum ber swith maxim um wo figures
can gopear . Fort he inertion of t hee figures we preferred an input pr ocedur e of t he kind
Num eatoe/ Denomiatoe by means oft he keyboar d.l nthisdastheeisa stofcont rolsfor
avoi ding the inertion ofmi daken char adersori ninoorredpos tionsW e haved 0 i m pem ented
the two exapt ionsi n the tim e iepresent ation:4/ 4 thati sequi vd entt o acgpi tdcand 2/ 2 thati s
equi v entt o adashed .

The Tempo dasoont anstwo TNumem d ases( rdaion IS PART _OFpy meansofwhi chthe

texud i nformaion inserted by the ueri s danged i n two whole num bers num er ator and
denom inator.

Tobenoticedt hetimeisnotnecesar  ilyd waysthesam eforawhol e col um n ofm esaur es
14.13.2 FatherCl ass
D raw O biet

14.13.3 Piot ected Attii butes
TNum eico Num eat oeDenom i nat ore
Numeicat extsthar epresentt he num eratorand denomi nator.
VUNItTEM PO 2R gt
Digancef rom AbsPosoft herightd deoft heredangl econt aningthetime.
BooLet teaC
ltesm esTRUE vd ueift hetimeistoberepresnt edwiththecl eter.
14.13.4 Public M ethods
Tem po()
Iti nitidisest heobj edt.
VUnitGe VU2Up|
Itr eturnsthedi gancef rom AhbgPostothe super iorpoi ntt hatcor regondst otheg afhe ght.
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VUnNitG & VU 2D w nf
Itr eturnsthedi dancef rom AbsPostotheinferiorpoi ntt hetal wayscoor reppondst o0 0.
VUnitG e VU 2Lft()
Itr eturnsthedi gancef rom AbdPostothel eftpoi ntt hatal waysoor regpondst o 0.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
BodlSet Tem po(chart m p[])
ltt sthetimeonthebad soft hed ring poi nted byt m p.Thef ollowing & ringsar e acoept ed:
e Ci t=t s4/4ded gnedwithletter.
o ‘Cl tst s2/2ded gnedwithletter.
*  ‘um/den"wher enum and den a etw o w hole num berswitham axim um oftwo figures
intoperat o =(Tem po tem po)
Redefinition oft he di ffeentoper aori n ordert o conf rontt he adt udt im e wth thatoft he
previ ousm eaaur e.
voi d operat or=( Tem po tem po)
A s§ gnm entoper &or.
voi d SetV U 2R gi(V unitw)
Sett hedi gancef rom AbdPostotherightpoi nt.vitt ualvoi d SetC olor( intcol )
Seit he ool or.
intG e Num eatore( )
Returnspar am eerNum eraore.
intG e D enom hat ore( )
Returnspar am eerD enominatore,
void SetVU )
Seit heobj edi nthem eaaure.
voi d SetPog Draw O bjed*d,condPoi nt& p)
Sett he pod tion oft he obj ect.
void Draw ()
Draw imeofthemesare
char*Dexii beg(Context)
Returnst hedexx iptionoft imein M uscTex.
B oolH asSam eD ey chart m p[])
ReturnsTRUE ift he obj edhast hesam edexr iption oft he passed par am efer.
BodH asSam eD e Tem po¥)
ReturnsTRUE ift he obj edhast hesam edesr iption oft he passed par am efer.
void pri nt()
Printing m ethod.

14.14 Class Bam

14.14.1 Desci ption
Iti san abg radd assthati sused f orr epreenting the five poss ble barl inesoft he mesarel ti s
connedt ed to Battuta by means ofa r dation of| RB.The | ength oft he bar| ine can be f ound
exeat ing G etVU 2Rgt(the m ethod G etVU 2Lftr eturnsOf oreacht ypeofbarl  ine).

14.14.2 FatherCl ass
D raw O biet

14.14.2.1 Protected Attributes

VunitProl Up,Prol Dwn
Thelengthsoft heext end onsoft hebarl inesoverand undert  he & &ff.
14.14.3 Public M ethods
Bara( )
It nitidisesaot heext end onsoft hebarl ines
VUnitG e VU 2Up|
Itr eturnsthedi 2ancef rom AbdPosto the super iorpoi ntt hetoor regpondst othed affhel ght.
VUnitG e VU 2D w nf



DE41.1W EDEL TooKit
Itr eturnsthedi dancef rom AbsPostotheinferiorpoi ntt hetal wayscoor reppondst o 0.
VUnitG e VU 2Lft()
It waysreturnsO.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
vitt ualt ipoBaraG et TipoBara( )
Itr eturnsthe ki nd ofbarl  inethathasbeen =t
voi d Setup (VunitpiU p,Vuni  tpDwn)
ltt sthelengthofBar ra
voi d SetPos(Draw O bjed *condPoi  nt& )
ltt sthepod tion ofBar ra
voidDraw ()
Neoessar yfort he'Vi rtua ”def initionofDr aw ()i nDravObed .
vitt ualcdhar*Desni be(Context)
Itr eturnsthe desx iption M uscTexoft heobj ed.
virt ualvoi dpi nt()
Printing m ethod.

14.15 Class BDoppi a

14.15.1 Descii ption
Thisisagmbold asst hatr epresent sthe s/m boloft  he doubl ebarl ine.
14.15.2 FatherCl ass
Bara
14.15.3 Public M ethods
B D oppia()
Iti nitidisest heobj edt.
VUnNitG & VU 2R g()
Itr eturnsthedi gancef rom AbdPostotherightpoi nt.
tipopBaraG e TipoBama( )
Itr eturnsthe ki nd ofbarl  inethathasbeen =t
void Draw ()
Drawv m ehod.
char*Dexii beg(Context)
Reurn desr iptionoft hed ass
voi d pii nt()
Printing m ethod.

14.16 Class BFinale

14.16.1 Desci ption
Thisisagmbold asst hatr epresent stheg/m boloft hefindbarl ine
14.16.2 FatherCl ass
Bara
14.16.3 Public M ethods
BFinal &)
Iti nitidisest heobj ed.
VUnitG e VU 2R g()
Itr eturnsthedi 2ancef rom AbsPostotherightpoi nt.
tipoBaraG et TipoBana( )
Itr eturnsthe ki nd ofbarl  inethathasbeen st
void Draw ()
Draw m ehod.
char*Dexii beg(Context)
Return desr iption oft hed as
voi d pii nt()
Printing m ethod.
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14.17 Class BFineRit

14.17.1 Desci ption
Thisisagmbold asthar ereentsthe gmboloft he barl ine thadet eeminesthe end oft he
refran.

14.17.2 FatherCl ass
Bara
14.17.3 Public M ethods
BFineRit()
Iti nitidisest heobj edt.
VUnNitG & VU 2R g()
Itr eturnsthedi gancef rom AhbdPostotherightpoi nt.
tipopBaraG e TipoBama( )
Itr eturnsthe ki nd ofbarl  inethathasbeen st
void Draw ()
Drav m ehod.
char*Dexii beg(Context)
Reurn desr iptionoft hed ass
voi d pii nt()
Printing m ethod.

14.18 Class Bl nizioRit

14.18.1 Desci ption
Thisisagmbold asst hatr epresent sthe yym boloft  hebarl inethadet erm nest he begi nning oft he
refran.
14.18.2 FatherCl ass
Bara
14.18.3 Public M ethods
Bhi Z20Rit()
Iti nitidisest heobj edt.
VUNitG & VU2Rg()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
tipopBaraG e TipoBama( )
Itr eturnsthe ki nd ofbarl  inethathasbeen st
void Draw ()
D raw m ehod.
char*Dexii beg(Context)
Return desr iption oft hed as
void pri nt()
Printing m ethod.

14.19 Class BSingola

14.19.1 Desci ption
Thisisagmbold asst hatr epresnt stheg/m boloft hed nglebarl ine

14.19.2 FatherCl ass
Bara
14.19.3 Public M ethods
B Singal a()
Iti nitidisest heobj edt.
VUnitG e VU2R gl)
Itr eturnsthedi gancef rom AbdPostotherightpoi nt.
tipopBataG e TipoBama( )
Itr eturnsthe ki nd ofbarl  ine thathasbeen st
voi d Draw ()
D raw m ehod.
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char*Dexi beg(Context)
Return desr iption oft hed as
voidpri nt()
Printing m ethod.

14.20 Class Bl nizioFine

14.20.1 Descii ption
Thisisagmbold asst har epresnt sthes/m boloft  he begi nning-findbarl ine.
14.20.2 FatherCl ass
Bara
14.20.3 Pot ected Attii butes
BfineRitbf
ClassBf ineRit.
Blniz oRithi
ClassBI niz oRit.
14.20.4 Public M ethods
Bhi z oFing()
Iti nitidisest heobj edt.
VUnNitG & VU2R g()
Itr eturnsthedi gancef rom AbdPostotherightpoi nt.
tipopBaraGa TipoBama( )
Itr eturnsthe ki nd ofbarl  inethathasbeen =t
voi d SetPos(Draw O bjed *congPoi  nt& )
ltt sthepod tionofBar ra
Vit ualvoi d SetColor( intool )
ltst stheool or.
voi d Draw ()
Drav m ehod.
char*Dexii beg(Context)
Reurn desr iptionoft hed ass
voi d pii nt()
Printing m ethod.

14.21 Class BlnizioRit

14.21.1 Desci ption
Thisisagmbold asst hatr epresent sthe sym boloft  he begi nni ng chor usbarl ine.
14.21.2 FatherCl ass
Bara
14.21.3 Public M ethods
Bhi Z20Rit()
Iti nitidisest heobj ed.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
tipoBaraG et TipoBana( )
Itr eturnsthe ki nd ofbarl  inethathasbeen st
void Draw ()
Draw m ehod.
char*Dexni beg(Context)
Return desr iption oft hed as
voi d pii nt()
Printing m ethod.

14.22 Class Cbasso8

14.22.1 Desci ption
Thisisagmbold asst hatr epresent sthegm boloft heBass 8d €.
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14.22.2 FatherCl ass
Chiave
14.22.3 Public M ethods
Chbasog()
Initidisest heobj edt .
VUnitG & VU 2U p)
Itr eturnsthedi gancef rom AbdPosto the super iorpoi nt.
VUnNitG & VU 2D w nf
Itr eturnsthedi gancef rom AbsPostotheinferiorpoi nt.
VUnitG e VU 2Lft()
Itr eturnsthedi dancef rom AbsPostothel eftpoi nt.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbsPostotherightpoi nt.
intG e Shift()
Itr eturnsforeachd eft hedhi ftoft hekeyd gnaurewithregpedt othetrebled €.
intG et Altezza( )
Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled .
voi d SetPog D raw O bjed*d,congPoi nt& p)
Sett he pod tion oft hekey.
void Draw ()
Draw m ehod.
char*Dexii beg(Context)
Return desr iption oft hed as

14.23 Class Cvi olino8

14.23.1 Desci ption
Thisisagmbold asst har epresent sthegmboloft heTreble-8d €.
14.23.2 FatherCl ass
Chiave
14.23.3 Public M ethods
Cvidinog()
Initidisest heobj edt .
VUnitG e VU 2Up|
Itr eturnsthedi gancef rom AhbgPosto the super iorpoi nt.
VUnitG & VU 2D w nj
Itr eturnsthedi gancef rom AbdPostotheinferiorpoi nt.
VUnitG e VU 2Lft()
Itr eturnsthedi gancef rom AbdPostothel eftpoi nt.
VUnitG e VU 2R g()
Itr eturnsthedi gancef rom AbdPostotherightpoi nt.
intG e Shift()
Itr eturnsforeachd eft hedhi ftoft hekeyd gnaurewithregpedt othetrembled ef.
intG & Altezza( )
Itr eturnsforeachd eft hehe ghtoft hekeys gnaturewithrepedt othetrembled €.
voi d SetPoq Draw O bjed*d,congPoi nt& p)
Sett he pos tion oft he key.
voidDraw ()
Drawv m ehod.
char*Dexii beg(Context)
Reurn desr iption oft hed ass

14.24 Class Giustificazi one
14.24.1 Desci ption
Thisisagmbold asthar epreentsthe methods and & rudures usd i n judification and | ine
breeki ng task.
14.24.2 FatherCl ass
N one
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14.24.3 Piot ect ed Attii butes
Gédemento®Si ms
M arix ofd em entsto representt hed m utane ties
Gdemenoisad rudded aedasf dlows
druaGd emento {
public
doubl e best ;
Figura‘fig;
UL sece;
doubl efraz
}
Battuta*Bat s
Array of poi nters to messures Each col umn of Sims repreeents a woi o2 The i ndex
oor repondi ng
pointerofBat sarray poi tstothebd onging m essure.
intnool onne
Coumnsofmatrix Sims
intni ghe
Rowsofmatrix Sim s
inthm axcol onne
M axim um num berofool um nsofm atrix Sim s
floatden
Denom natoroft im ekey.

14.24.4 Public M ethods

Giugificaz one()
Initidisest heobj edt .
~Giugificaz ong()
D edroyer .
voi d Cod i «( intnri - ntng
It locct esmemoyfort hemarixandi nitidisesi t.
voi d hsi m ento (Battuta®)
It nertsthefiguresofanew mesar eintheladol umnsoft hemarixonecol umnforvoi ce
voi d Sinaoni zza ( Battuta®)
ltgmchr  oni zest he g rud ureinger ting N 0O peration i nthe beat lines( ool um n oft hem atrix).
voi d dum p ()
Itpr intson f ilethem arix Sim sf ordebuggi ng s on.
voi d Giug ificaLog ( doubl ekG iug)
ltst sthegacef iddsoft hemarixforal ogarithmicjugification.
voi d G iug ificali nog (doubl e kG iug )
ltst sthe pacef iddsoft hematrixforal inearj ugification.
voi d SetU pSpG |
ltt sthepacef iddsoft hefiguresoft hemeasurefort hediredoriavi ew.
voi d SetU pSpOr()
ltt sthepacef iddsoft hefiguresoft hemeasurefort hemusd anvi ew.
voi d SetUpSpD Line()
ltt sthepacef iddsoft hefiguresoft hem easurefort heline br ek ng.

125



DE41.1W EDEL TooKit

15 BRA M oduk

15.1 Class PaG iaf fa

15.1.1 Desci ption
The presentd asspr ovi dest he represent ation ofabr ace br adetwi th free ha ghtand f ixed width.
Theded gnisobtanedthrough ¢ raightd idingand sd e dhangeoft hefundionx=y¥—y¥ -1/ 3 <y
< lwhi chisaompani ed fora cer tain while by af unaion proportiondt o iti n ordert o make
thidert helineoft hebracel nordernott o ca aul aethe bl ak pi xdby eachr edraw,eacht imehat
the ha ghtoft he brace br adketi schanged,abi  tm o desxription oft he super iorhd foft hebraeis
sved.
15.1.2 FatherCl ass
D raw O biet
15.1.3 Piot ected Atti butes
VUnitW idthH & ght
W dth and hel ghtoft he br ace br adket .
und gned char*Bi  tM ap
Pointert o an array ofbyt ethatr epresent sabi tm go desxription oft he super iorhd foft he bradet .The
arayislongashd fhe ghtoft hebradet ;each byt edesx ibesan hor izontdl inefrom leftt oright:bi t1
=pblakbi tO =white
15.1.4 Public M ethods
PaG raf fa()
Iti nitidisest hehel ghtatl0 andt  hewidth @t hefixed vd ue
PaG raf fa(V U nith)
Iti nitidisest hewidth at hefixed vd ue and t he ha ghtathoomput  ing the ar ray poi nted by
BitM ap.
~PaG raf fa()
Dedloca esthearray ofbyt e
voi d hi t(V Unith)
Ittt sthe he ghtath;i  ft hisisdifferentf rom the previoushe ght,i toom put est he array of
byt e poi nted by Bi tM ap.
VUnitG & VU 2U pj
Itr eturnsHe ght.
VUnitG & VU 2D w nj
Itr eturnsO.
VUnNitG & VU 2R g)
Itr eturnsW idth.
VUnitG & VU2Lft()
Itr eturnsO.
Draw ()
Itdr aw sthe brace br adket sont hebas soft hebi tm gp desription.
voi d pi nt();

intSave( FLE*, Context);

fort hesavi ng
char*Dexni  be();
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16 DRW M odw

In thismodule there are d asesf ort he low levdm anagem entoft

GUl

16. 1 Class Diaw O bj ect

16.1.1 Desci ption

Thisistherootd assf ord It hegm bol sthathavet obed gl ayedont hesr eenorpr inted onsheet s

16.1.2 Fathercl ass
NONE

16.1.3 Connect ed Types
16.1.4 Pot ected atti butes:

ClasD D
ID forgr aphi cobj edi dentification

shotCol or

Theool ort obeusedf ordr awingtheobj ed.

shotO| dColor,

Theold ool or,i susedf ort em porary hi ghlight.

PointAbsdPos

Absol ute pod tion oft he cent re oft he obj edt

16.1.5 Public m ethods

Draw O bjett ()
Condrucor

vit ua~Draw O bj ed ()
D edrud or

opeat orRedt angl &)
Convertt heDraw Obedi naredang e

ClasD Ge D()
Returnthed assi detifier

voi d SeD(ClasD i d)
Sett hed assi dentifier

vitt ualvoi d SetColor( intool )
Sett he col our

intG et Color );
Returnthe ool our

Vitt uavoi d SetO C o intcol )

Vitt uai ntG et O IdC olor( voi d)

he grgphic objedsand d asesf ort he
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vit ualVUuni tGeVU2Up(=0
Return the di $ance bet ween AbsPosandt heuppermar gin

vitt uaVUni tGet VU2Dwnf=0
Return the di ¢ ance bet ween AbsPosand t he bottom magin

vituaVUni tGet VU2L{t()=0
Return the di sance bet ween AbsPosandt heleftmargin

vit uaVUuni tGe VU2Rg()=0
Return the di gance bet ween AbsPosandt herightmar gin

VUnNItG & W dth()
Return the obj edwi dth

VU nitG e H eight ()
Returnthe obj eahe ght

vitt ualvoi d SetPogDraw O bjed*d, condPoi nt& p)
Sett heobj edpod  tionrdaiveadr avobjedd’ .| fd==NULL t hepos tionisstt op'

vit ualvoi d M ove(ndPoi nt& p)
Changethe obj edpod tiononthedi gl ay

PointG e AbsPog)
Returnthe obj edabsol  ute pos tion

Booli ClasD)
TRUE ft heobj edi saDraw O bt

vitt ualvoi d Draw ()= 0
Draw theobj edi n AbsPos

vit uaBooHi t(condPoi nt& apoy
Return TRUE ft heobj edi s eded

vitt uaBooHi t(condPol nt& .S O bjDraw O bj et *& ,Sym Pat h& )
Othewayt o edanohj e

vit uaBooHi t(condRed angl e& )
Reurn TRUE ft heobj edi sind detheredangl e

vit uaBooHi t(congdRed ang ek ,Sd O bj,Sym Path& ,Sym Path& )
Ohewayt o edanobj ed( udngaredangl €

vitt ualBoolSym bol icH it(Sym Pahé& ,Sd O bj,Draw O bj ed *& )
Demdeapat h

vitt ualvoi d Seledt ()
Sdedanob ed st hesd edionoo ourandr edraw it

vitt uavoi d Ded et ()
Dededanohj et st heool ourt othedef alltandr edraw it

vitt ualCm dR el tCom m and(Cm dD Cm dA V)
Exeait ethe Cm dD com m and with the ped fied ar gum ents

128



DE41.1W EDEL TookKit
ReturnCM D_OKIfi hecom m and wasauoessf ullyexeaut edCM D_FAIL ift he exeat ionfailand
CM D_UNKNOW fiNhe com m and wasnotr ecogni sed

vitt ualC m dR eaul tSym Com m andSym Cm d& Batuta*pBat tuta=NULL)
viit uaBooDd eteSym (D raw O bjed *)
Ddetethe ged fiedymbol .Ret urn TRUE ft he oper aionisper form ed corred ly.

16.2 Class GDEVICE

16.2.1 Desci ption

Thisisandbd radd asscent rdi nthem anagem entoft he di 9ol ay.l tdef inessom et ool sneeded f ort he
graphi cam anipul aion oft he obj eat sl tpr esnt sthe gener icinterfacef ordr awingonsr eenandf or

printing.
16.2.2 Fathercl ass
NONE
16.2.3 Connect ed Types

enum C olorbon
Definethe ool orsfort he gr gphi csobj et sand canhavet hefollowing vd ues
BANCO (hite

NERO il a0<)
VERDE @reen)
BLU (lue

RO SSO red)
GRIGD (gray)
GRIGDS (dakgay)
GALLO (yel low)

enum DwM ode

D&M ode=3, / ISt andar d
XORM ode=4, I/ XOR tailoodi cecol oreequd loddpunt o
ANDM ode=1, /I Comesopramawn AND

ORMode=0 /ComespramawmnOR

dudCarat tee
A drud urethatdef ineany char at erf rom hefont

intcode Charcode

inthe ght Chaha ¢ghnt

intwi dth Charwi dth

inteal width Reddarwi dth
intnbyt es Bytesneeded f org orage
intasend C haragoent

und gned char®i m age Bi naryimm age ofthe charcoded f  rom op
intVU2UPVU2DW NVU2RG VU2LFDXDY;
definitionoft hesd edionredangl eandthedharpod  tioninging deit

16.2.4 Pot ected atti butes

LiooFontd ida font[4]
Availablefontf ort he st ted di l ay
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intad iveFont
ThelD oft head ivef ont
Pointaurent  Pos
Curentpos tion
Pointad ivehi tText Pos
Stringto be printed pod tion

16.2.5 Public m ethods

G Devi)
Condrucor

~G D evioy();
D estrudt or

vitt ualvoi d Clear( )
Cleart hedi 9l ay

vitt uali ntG e M axPixX ()
Returnthem axdim um num berofpi xdi nx-axi s

vitt uali ntG e M axPixY ()
Returnthem axdm um num berofpi i ny-axi s

vitt uali ntGet Num Caby )
Returnthem axim um num berofool ors

viit ualvoi d SetCalor( int)
Sett he ool or

vitt uali ntG et Color( )
Gt heaur rentool or

vitt ualvoi d SetDwM odeDwM ode)
Sett he Draw m ode

vitt ualvoi d PutPixd (congPoi nt& p) ;
Draw apixdi nthepoinppandr eturnthe poi ntool orbef oredrawing

voi d M oveT o(congPoi nt& p)
voi d M oveT o(V U nitx, V U nity)
Sett he aur rentpod  tionud ngapoi ntort he co- ordinates

PointCument Pog)
Returnthe aur rentpod  tion.

vitt ualvoi dLineTo(mndPoi nt& p)
vitt ualvoi d LineTo(VUnitx, VU nity)
Draw alinefrom teaur rentpos tiontothegi ven poi nt.
Usthelined yiedefined with SetLineStyl eand t he col ordef ined with SetColor.

vitt ualvoi dLing(oongPoi nt& ploondPoi nt& p2)
Draw aline bet ween two points

vitt ualvoi d BigLing(oondPoi nt& ploondPoi nt& p2VUnitwi dth)
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Draw aline bet weentwo pointsud ngtheg venwidth

vit ualvoi d Red(condRed angle& r, Bodli Silled=fal)
Draw aredang e(filled ornot )

vitt ualvoi d Shadow Red(condRed angl e r, Booli SO n)
Draw ared ang ewith shadow ef fedt
iON=TRUE heredangl eisra sd.
i9ON=FALSE hered ang eisem bosed.

vit ualvoi d Al condRedt angle& rshotAng  elshotAng e2Booli illed=falE)
Draw anarcfort hed lipei ngrtedintheread ang e'rf rom heang e Anglel untilAng €2 (in degr ey
Optiond lyisshoul dbefilled

vitt ualvoi d Ellipse(condRed angl e r, Booli silled=fal )
Draw anacfort hed lipeingrtedinthereadang e'r'
Optiond lyisshoul dbefilled

FontD Set Font(FontD)
Sett hefontt o Font1D

FontD G eAdiveFont ()
Reurnthe Font 1D oft head ivef ont

intG et Font Agoent ()
Reurnthe fontasoent .

intG et FontH eight ()
Reurnthefonthe ght

voi d Text To(congPoi  nt& p)
voi d Text To(V Unitx, V U nity)
Sett he aur rentt extpod  tioninordet ohavet hefontbasd ineinthegivenpod tion

vitt ualvoi d O utText (und gned char®)
Printag ring with the cur rentf ont

intG et Tex W dth(uns gned char?®)
Reurnthewidth ofag ring (pixd 9

intG et Text H eight (ung gned char®t  xt)
Returnthe g ring he ght( pixd 9.

long Im ageSi z2(congRed angl e& )
Return the byt esneeded t 0 2 oretheim agefrom teindi cat ed

vitt ualvoi d Putim age( congPoi nt& wvoi d *buf ,intw, inth, DiwM ode)
Redraw & artingfrom bepoint p't heimagegoredinthebuf fer' bufud ngthe DrwM ode

intG et VU 2U P{ntcarcode)
intGet_ VU2DW Niitcarcode)
intG et _VUZ2R G intcarcode)
intG et VU 2LF(intcarcode)
intG et VU 2D X (ntcarcode)
intGet_VU2DY (ntcarcode)
Returnthe6fiddsoft he'Car attere's rua | teeem st obeneccessr yonl yfort hemudcfont
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16.3 Class GSCREEN

16.3.1 Desci ption

Thisisani m pem entation oft he GD evicei nterface f ort he m anagem entoft hedi gl ayl tdef ines

oM etool sneeded f ort he grgohi car epresant aion oft heobj ed s

16.3.2 Fathercl ass
GDevie

16.3.3 Connect ed Types

enum C oorton
Definethe col orsfort he gr gphi csobj ed sand canhavet hefollowing vd ues
BANCO (vhite)
NERO il a0k)
VERDE @reen)
BLU ([lue
RO SSO red)
GRGD (ga)
GRIGDODS (dakgray)
GALLO (ydlow)

enum DwM ode

D&M ode= 3, / ISt ander d
XORM ode=4, I XOR
ANDM ode=1, I AND

ORMode=0 /OR

dudCarat tee
A drud urethatdef ineany char adt ef rom hefont

intcode Charcode

inthe ght Chaha gnt

intwi dth Charwi dth

inteal width Reddarwi dth
intnbyt es Bytesneeded f ors orage
intasend C haragent

und gned char®i m age Binaryim age oft he charcoded f  rom op
intVU2UPVU2DW NVU2RG VU2LFDXDY;
definitionoft hesd edionredangl eandthedharpod  tioninging deit

16.3.4 Pi vate atti butes:

M ous*m ouss
M ouse m anager

intad iveFont ;
FontID oft heat ivef ont.

Redang ead iveClipRegion;
Adived ipping region

BoolK eyPresd;
Trueifkey pr essed
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intt m pK ey,
tem p key codecommuni catedby Cdl_KPrex()

intl a2 K ey;
lagkey codeobt  anedwithW aKey()

Pointaurent Pos
Currentpog tion

Pointad ivehi tText Pos
Thepod tionoft hed ringtobeprinted

PointM ousePoi nt;
M ouspod tiongivenby Cd I_M M oved(

intM ousAd ion;
Laamousad ion

BoolAd ionD etedt ed;
ISTRUE it heladmousad ionwasread with M ousePog)

CuiTypesC urType,

LPixm ap *C opi &
LPixm ap *Disgno;
m em oy bi tm gpsused dur ing exeaut ion

16.3.5 Public m ethods

G Saeen();
Condrudor

~G Saeen()
Dedrudor

voi d G M 00d90 penM ahSoore( condchar*t  itlej ntreader)
Itopensanew f ramefor.

voi d G M 00d<0 penPart (condchar*t  itlej ntreade)

B 00lG O pen( intargcchar **amgv)
Openthegraphicdi gl ayandr egidert he s andar d font

void G Cbx()
Clothegrgphicd 9l ay

W dgetG NewW ndow (congchar*t  itle=NULL)
Openanew window andreturnthe W dget,i fer rorsreturnNULL

W dogetG NewDrawArea( intxi ntyVUni the ght,VUnitwidthW idgetwi dget,char*t itleeNULL)
Openanew draw aeaandr eurntheW dget i fer rorsreturnNULL

void G SetM anDraw A rea( )
Sett hem anwindow asatt ive

voi d G SetD raw Area( W dget)
Sett he ped fied draw aeaasad ive
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voi d G SetFoausW indow (W dget)
Sett hefoausont heed fied window

void G CbsW indow (W dget)
Clotheged fiedwindow andread ivet ethem ain one

void Clear )
Cleart hedi 9l ay

vitt uali ntG e M axPixX ()
Returnthem axdim um num berofpi xdi nX axi s

vitt uali ntG e M axPixY ()
Returnthem axdim um num berofpi xdi nY axis

vitt uali ntGet Num Caby )
Returnthem axim um num berofool ours

viit ualvoi d SetColor( int)
Sett he ool our

vitt uali ntG et Color( )
Gt heaur rentool  our

vitt ualvoi d SetDwM ode(DwM ode)
Sett he Draw m ode

Redang e SetClipRegion(condRedt angl ek )
Seit hedraw areathatcanbemodi fied byt he gr aphi cfund ionsRet urnthe previ ousad ivear ea

voi d PutPixd (congPoi nt& p) ;
Draw apixdi nthepointp'

voi d PutPixd OU p(congPoi nt& p) ;
Draw apixdi nthepointbtond  deringtheaxi sorigininthetop | eftcor ner
Nomaytheax soriginispl aced i nthe bot tom kftoor ner

intG et Pixd (congPoi nt& ) ;
Reurn the poi ntool our

voi d M oveT o(congPoi nt& p)
voi d M oveT o(V U nitx, V U nity)
Sett he aur rentpos  tion ud ngapoi ntort  he co- ordinates

PointCument Pog)
Reurnthe aur rentpod tion

vitt ualvoi dLineTo(ondPoi nt& p)
vitt ualvoi d LineTo(VUnitx, VU nity)
Draw alinefrom heaur rentpos tiontotheg ven poi nt.
U=thelineg yl edefined with SetLineStyl eand t he col ordef ined with SetColor.

vitt ualvoi dLing(oongPoi nt& ploondPoi nt& p2)
Draw aline bet weentwo points

vitt ualvoi d BigLing(oondPoi nt& ploondPoi nt& p2VUnitwi dth)
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Draw alinebet weentwo pointsud ngtheg venwidth

vitt ualvoi d Red(condRed angle& r, Bodli Silled=fal)
Draw areaang e(filled ornot )

vitt ualvoi d Shadow Red(condRed angl e r, Booli SO n)
Draw ared ang ewith shadow ef fed
iON=TRUE hered angl ehast o berai sed.
iDNn=FALSE tered angl e hast o be em bosed.

vit ualvoi d Al condRed angle& rshotAng  elshotAng e2Booli Silled=faE)
Draw anarcfort hed lipeingrtedintheredang e'rf rom heangl e Ang el untilAngl €2 (indegresy
Optiond lyisshoul dbefilled

vitt ualvoi d Ellipse(condRed angl e r, Booli silled=fal )
Draw anarcfort hed lipeinertedintheredang e'r'
Optiond lyisshoul dbefilled

FontD Set Font(FontD)
Sett hefontt o Font1D

FontD G eAdiveFont ()
Reurnthe Font 1D oft head ivef ont

intG et Font Agoent ()
Reurnthefontasoent .

intG et Font H eight ()
Reurnthefonthe ght

voi d Text To(congPoi nt& p)
voi d Text To(V Unitx, V U nity)
Sett he aur rentt extpod  tioninordet ohavet hefontbasd ineinthegivenpod tion

vitt ualvoi d O utText (und gned char®)
Printag ringwith the aur rentf ont

intG et Tex W dth(uns gned char?)
Reurnthewidth ofag ring (pixd 9

intG et Text H eight (uns gned char®t  xt)
Returnthe g ring hel ght( pixd 9.

intwW aitk ey()
W aakeyt obepresedandr eturnit'svd ue

voi d SeeTm pK ey(intkey) ;
Sett hetmpKeytokeyandt heKePressedt o TRUE

intkeyHi t()
Retuurn TRUE fwaspr esed akeyt haicanber eadwith W aKey m ehod.
D eprecat ed.

intLag Key();
Reurnthelaskeyr eadwithW aKey().
D eprecat ed.
long Im ageSi z2( congRed angl ek )
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Returnthe byt esnesdedt 0 2 oretheim agefrom teindi cat ed
D eprecat ed.

voi d G etm age( condR edt angl e& ,voi d *buf );
Fillt he buf ferwi ththe dat aaboutt heim agefrom hereadangl el
D eprecat ed.

vitt ualvoi d Putim age( congPoi nt& wvoi d *buf intw, inth, DiwM ode)

Draw g atingfrom tepoi nt' p't heimagedoredinthe buf fer' bufus ngthe DrwM ode

D eprecat ed.
voi d G SelCuror (| Cuimypesa i ntf gc=NERO ,intbgc=BANCO) ;
CuTypesGGea Curo );

voi d SetM ouse(M ouss*m )
Sett he m ouse m aneger

M ouse*G &M oux()
R eturn the m ouse m anager

voi d SetM ousPaint (condPoi nt& p)
Sett hemousepointt op'

voi d SetM ousAdion(intadt )
Sett hemousat iontoad’

intM ousePog Paint& pm)
Putt hem ousepos tioninpm andr eturnthe m ouse but tonsg aus
intG et VU 2U P{ntcarcode)
intGet_ VU2DW Niitcarcode)
intG et _VUZ2R G intcarcode)
intG et VU 2LF(intcarcode)
intG et _VU2D X ntcarode)

intGet_VU2DY (ntcarcode)
Reurnthe6fiddsoft he'Car atere's rud .| teem st obenecesssr yonl yfort hemuscfont

voi d CopyPixm ap (W dgetsog, intx, inty, intwi dth,inthe ght)
aopyt hesor gwi ndow intothe aur rentone

LPixm ap* G etLPixm apC opia();
gett he'Copi d'bi tm ap.

LPixm ap* G e LPixm apD issgno( );

voi d CopyPixm ap (LPixm ap *pi xm ap,intx, inty, intwi dth,inthe ght);
voi d SwapPixm ap();

voi d G RextPixm ap();

voi d G SetPixm ap (LPi xm ap # pixm ap);

voi d G New D C\/ dget)

voi d G DelteD C )
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16.4 Class GPRINT

16.4.1 Descii ption

Thisisad asder ivedfrom GDEMWIE hacont rolt he gener aionoft heprinted sheet .
I mpementstheinterfaceof GDevi ceforpog griptgener ation.

W aningby now onl ytheW iite m ehod hasbeeni m plem ented.
16.4.2 Fathercl ass
GDeviee
16.4.3 Connect ed Types
enum C olorbon

D efinethe ool oursfort he graphi csobj ed sand canhavet hefollowingvd ues
BANCO (v hite)

NERO I8l ack)
VERDE @reen)
BLU (blue)

RO SSO red)

GRIGD (orey)
GRIGDS (dakgey
GALLO (yel low)

enum DwM ode

D&M ode=3, / ISt andar d

XORM ode=4, I XOR tailoodi ceaol oreequd loddpunt o
ANDM ode=1, / Comesopramamn AND

ORM ode=0 IComespramawmnOR

dudCarat tere
A drud urethatdef ineany char at ef rom hefont

intcode Charcode

inthe ght Chaha ghnt

intwi dth Charwi dth

inteal width Reddarwi dth
intnbyt es Bytesneeded f org orage
intasend C harageent

und gned char®i m age Binaryi mm age ofthe charcoded f  rom op
intVU2UPVU2DW NVU2RG VU2LFDXDY;
definitionoft hesd edionredangl eandthedharpod  tioninging deit

16.4.4 Pi vate atti buttes

FLE *PSf ilefpf afile m usd ont
Twofilesneeded asPS out putand apf afilewiththemudcfontdef inition

doubl e P1i ntU nit
duringtheprintingthereareaconver §onbeween PodSaiptuni tandi nch

intPent No
definethe num berofe  avesi nthe page
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16.4.5 Pt ected attii butes

LiooFontd ida font[4]
Availablefontf ort he st ted di l ay

intad iveFont
ThelD oft heatt ivef ont

Pointaurent Pos
Currentpod tion

Pointad ivehi tText Pos
Stringto be printed pod tion

16.4.6 Public m ethods

G Piint()
Condrucor

~G Piint();
D edruct or

voi d PmO pen ( char*f nam €

openthem oodPS psfileinthe”"Ll OO_M DS R "diredoryand a estethe Pog Saiptheader
LIOO_ M DS R mudbestasanervi  ronm entvar idble

voi d PmClox()
d ot hem oodsPS psfile

void W iite(char*, ...)
inertag ringinthePS filewithaprintfd yleform at

voi d SetPri ntU nit(doubl €)
st heprintuni t

doubl e G etPi1i ntU nit()
Return the printuni t

voi d SetPentN ofint)
Seit hed avesnum beronad  ngl e page

intG e PentN o()
Returnthed avesnum beronad ngl e page

vitt ualvoi d Clear( )
Cleart hedi 9l ay

vitt uali ntG e M axPixX ()
Returnthem axdim um num berofpi xdi nX axi s

vitt uai ntG e M axPixY ()
Reurnthem axdim um num berofpi xdi nY axis

voi d M oveT o(congPoi nt& p)
void M oveT o(V U nitx, V U nity)
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Sett he aur rentpos  tionud ngapoi ntort  he co- ordinates

PointCument Pog)
Returnthe aur rentpog  tion.

vitt ualvoi dLineTo(mndPoi nt& p)
vitt ualvoi d LineTo(VUnitx, VU nity)
Draw alinefrom heaur rentpos tiontothe g ven poi nt.
Usthelined yiede ined with SetLineStyl eand t he col ourdef ined with SetCoalor.

vitt ualvoi dLing(congPoi nt& ploondPoi nt& p2)
Draw aline bet weentwo points

voi d BigLing(condPoi nt& ploongdPoi nt& p2VUnitwi dth)
Draw aline bet weentwo pointswith the gi venwidth

vit ualvoi d Red(congRed anglei r, Booli Silled=fal )
Draw aredang e(filled ornot )

vitt uavoi d Ar{ oondRed angl ek rshotAngl  eldotAngl e2Booli dilled=fal%)
Drav anarcfort hed lipeeingrtedintheredang eff rom teang eAng el untilAngl € (in

degr eeg
Optiond lyisshoul dbefilled

vitt ualvoi d Ellipse(congRed angl e& r, Booli gilled=fal %)
Drawv anarcfort hed lipeei nertedinthered ang et
Optiond lyisshoul dbefilled

vitt ualvoi d O utText (und gned char®)
Printag ring with the aur rentf ont

intG e TedxW dth(und gned char?®)
Reurnthewidth ofag ring (pixd 9

intG & Text H eight (und gned char*t xt)
Returnthe g ring he ght( pixd 9.

Vit ualvoi d Putim age( congPoi nt& voi d *buf intw, inth, DiwM ode)
Draw g atingfrom hepoi nt p't heimagedoredinthebuf fer' bufus ngthe DrwM ode
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17 FIG m oduk

The FIG moduk containsthe d asest hamanage t he muscdf iguresofnot e and red.Acocor ding to the
stting oft he LIOO andyd st hereisad asf oreach mud cdsgmbal ,t hereforein thismodule we have a
dasforeech ki nd ofnot e and one f oreach ki nd ofr eg.l n ordert o ool ledt he mehods and a tributes
commonbthed asesr daed tothe notest heabd radd asNotahasbeeni ntroduced,aswe last hed as
Pausaconoxr ningretsNot aand Pausaar eonsofFi guraanad radd assf rom whih d It heotherd ases
oft hem odule deriveAmongt hexet hereare Acor do and G ruppoN otet hatm anaget hese par ticul arki nd of
m ukiple figures(dor d and beam),Ri petiz onewi th the cor repondi ng sonsand Spaa ot hatoont  ributesto
thecor redpl acem entoft hefigureinthe d aff.

17.1 Class Fi guia

17.1.1 Descii ption

Theabd radd assFi guraoont ansthem ehodsandt hem odgener dat tributest o representnot esandr e son

thesr eenandt oredd It herepresent ation oft hegym bol sconnedt edtonotesandr eg s
Inthem udcavocabul  arythedef inition off igurei seachnot ations gncoregpondi  ng to di ffeent
duat ionval uesofnot esandiet sThef iguresoft hem odern notation areninebr evenot ewhol encte,
hd fnot equar ternot 8 M note16 M note32 ™ note64 " noteand 128 " noteForeach f  iguret wo dases
haebeena eatedionef orr epresantingthenote(egNCromaand onef orr epresent ingthe
oor repondi ngret( egPCromaTheexopt ionamongt heredd asesar ethed ases
PaussD ueB a tutePaussQ uat troB attute and PaussG ener icat hathaveno cor  respondenceamongt henotes
Allt hed asesoft hiski nd aredesended f rom figurebutnotdi  reatlyl neffedi nordet o managethe
dasesr daedtothenotesthed assNotahasbeeni ntroducedaubd  assofFi guraandt he sam e hasbeen
m adefort heret swiththed assPaussaibd assofFi guraTwod asssAooor  do and G ruppoN otehave
beeni ntroduced asf iguresEveni fi nthemudcdt heory chor dsand beam sdo notr  epresentf igurest hey
have beeni nger ted asdesoended f  rom Figurabecauset hey f ollow represent aion prind plesthatar ethe
smeoft hoeoft hed nglefiguresand becausei nthiswaytheligdoft heobj ed scom pod ngam esaure
oont ainsobj ed sofonet ypeFort hesam ereasonwef ound asf igurethed assRipetiz oneged disdin
Ripetiz oneTem po,Ri petiz oneM ezaB e tutaand Ripetid oneBatuta

BymeansofFi guradld asesofNot aPaussAcoor  do,Gr uppoN ote e Ripetia onebecom e Draw O biedt .
Obvioud ytheed asesdonotcovera |t herangeofmud cdsymbol sthatcanber epresent ed by our
ledernTheot hergmboal st hatar eDrawObedt coa eeach a eted bymeansoft heérownd assThe
dasoft hegmbol sreferredto auni quefigure (andthey ar ethem gority)i sconned edto FiguraorN ot a
by meansofar daionlS REFERRED BYla sthediredt rand aionoft helinkthat,i nthemudca
theoryexi dsbetweengmbolandf igurethat tr efersto.Thi simpiesthatFi guraandi tsdesoended m ug
organi £thedi god tion oft he 9ym bol saroundt hem sHves(iti sthetakofme hod Adjud):t heonly
exoept ionisrepresant ed byt hegmbolTr em olo whose di ood tioni sper form ed by the Batutad ass

Thesmbol sconned edtoFiguraare

Comna( Fem atad)l ti sreferredtoFigurabecausecanadhbot honanot eoronar eg.

PuntoValore ( Augm entation Dat)l ti sreferredtoFigurabecausecanaghbot honanot eoronar eg.
Oahidi( Glasegl ti sreferedtoFigurabecauecanbeassod  aedtobothanoteorar eg.

Stum ento(hg ument)l ti sreferredto Figurabecauecanbeassod  aedtobothanoteorar ed.
TGenai (Genai cText )l thasal agingeffed t husinthepratticeiti nfluencesmany f iguresl thasa
rdaion|S REFERRED BY whifigured noeithast obepl aced bd ow orabovet hefigurefrom whih
theef fedm udbegi  n.

Annctaz one (Annctation)l thasanef fedl agingintimethusi nthepraticeiti nfluencesmanyf igures
Ithesar dation|S REFERRED BY whifigured neeithast obepl aced bd ow orabovet hefigurefrom
whichtheef fedm ugbegi  n.

TDinam ico Ther dationwith Figurapermisthat f orexam pl eam ezzof orte (dynamicindicaion)i s
placedonar e2 . Thi sfesturecanbear prisngbuti ta lowsamore‘f lexi bl€’m anagem entoft  he
dynamicd gnsl neffed i fadynami cd gnisonaredi ti sintendedt hati twillbeanef feags arting from
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thenot esthatf ollow thereg | ft hesenot eshaved ready pl enty ofgymbal se. g.or nam entsand f ingering,
itr esul tsusef ult o m ove badaw ar d the dynam i cs gnwithoutchangi  ng i tsm eaning.

Them odusudpr ocedur econs €sindes gningtheegmbol sandt hoer eferredtoNotainapred

pod tionwithrepedt othefigurel ft heaugm entaiondotmudbepl acedi mm editdyontherightoft he
figureandtheaod dentds(setheNotad ai mmeditdyont hel eftf ort herem aning s/m bol sthe usid
habiti sfollowedweput f orexam pl et heornam entsandt hefingering (sse N otad aabovet henoteand
thedynamicd gnsand agogi c(generictext sand annot ationgbe ow thenot eFort he sskeofoom pl  eteness
wehaeded dedthaeachgmbolt hacanbedes gnedonanot ecanbedes gnedunderi tt co.Thi s

poss bilityisindi goenssbl ewhenwewiite pol yphoni cmusct hati stossywhenweuset helayer s(wodi n
mudcavocebul - ary)of feredby LI OO .Inthiscaset heusrwi liwr iteabovet heg affd It he 9/m bol sreferred
totheupperl ayerandbd ow theg affd It hoer eferredtotheinferiorl ayer Amongd it heg/mbol s
connedt edto Figuraand N otaonl ythe augm entation dotandt heaod dentdcanbewr ittenind dethe g &ff:
theothersmugbe pl aced aboveorbd ow.

Figurausest heattributesVU2U p (WhidhmeansVigiaUni tt oUpandismesared| iketheotherse arting
from AbsPogVU2DwnVU2LftandVU2Rgti nordet odesr ibetheredang e(thatasar ulewillnotbe
des gned)t hatar roundst hefigurewithitsg/mbol sSToor gani s2thegm bal saroundi tFi gurausesanot her
redang esnd let hanthefird t hatdd imisthe gpaceocoupi ed byt hefigurewithoutsmbol sThi ssecond
redangl eisdef ined byt heattributesV U 2U pF,VU2DwnFVU2LftFVU2RgtFd waysreferred to AbsPos
oft hefigurel fnogmboli soonned edtothefigureinques iontheea tributescoi nd detothose pr evioud y
introduced.

A pos bleexpl oitation oft hem ethodsoft hisd assi sdesx ibedinthe ssquenceoft hecd Isto m ehods( to
beremembeedisthaFi guraisandid radd asst hereforeitwillbeneveri ndancedit hefollowing exam ple
isusf ult ounder gandthed asesder ivedfrom figure):

1. new Fi gura(Initi fwedon tuet heoond rudor).

2. Se Altezza( sthel ght:t hedef aulthe ghti sO).

3. Se TDinam io.

4. Set PPuntoVdore

5. Set Pos(itwor ksaooor dingtothe he ght).

6. Draw.

7. dd eteSym.

8. Se Pos

9. Draw.
10.~ Fi gura(event udly).

Afterst tingafigureand modifyingit,i i smandatorytoca IAdj udbef oredes gningit.Theonl yexaept ion
iswhenthe st tingort hem odification arem ad wih SetPosbecause Set Posper foomsAdugd | ti stherefore
recom m ended to per form dlt he changesneeded and exeaut e SetPosim m editdy bef ore Draw .Thi slad
indicationisvd idford It hed assesoft hismoduleTheonl ydifferencewith Figuraisthat heotherd ases
aericheri nm ehods

17.1.2 Fathercl ass
D raw O bedt

17.1.3 Childen cl asses
NotaPausasGr uppoNoteRi petiz one

17.1.4 Pt ected atti butes

intAl tezza
M udcdhe ghtoft hefigurewithrepedt othenotethaiocoupi estheinferiorl ineofag af( M iin
thetrembled f).Forexampl einthetrembled eft he Soloft heseoond | inehasAl teza=2Fur ther
epl anaionontheuseoft hisattribute can bef oundi nthe doaum ent aion oft he N otaand Pausa
dases

VUnitvVU2UpVU2DwnFVU2Lf tFVU2RgtF
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Didancesf rom AbdPosoft he upper i nferiory ightand | eftpoi ntsoft heredtangl e cont ainingthe

figureand d It he /m bol sconnedt edtoit.
C oona *PC oona

Pointert othefermanasod aedtothefigure
O chiad PO achi ali

Pointert othed gnofOachi di( Gless9asod  atedtothefigure
PuntoVaore*Punt oVaore

Pointert otheaugm entation dotassod  atedtothefigure
TDinam ico*PTDi nam ico

Pointert othedynamics gnasod aedtothefigure
TGenai @*PTGenai @

Pointert othegener ictextassod  atedtothefigure
Annotaz one*Pannct az one

Pointert othed gnofannot ationasod atedtothefigure
Stum ent 0 *PSt um ent o

Pointert otheingrumentassod aedtothefigure
Num Code N um etC ode

Numefcoodeoft hefigure (thetype cor regpondst o shor t).
Legat Q uadra*t ez

Sym bolt o group toget herani rregul argr oup.
floatdurat a

U sfult 0 com putedur ation off iguresinirregul argr oups
intN um Spaces

D eprecat ed.
BoolFi gui na
ReturnsTRUE iff igureisagr acenot eorgr ace paue.

17.1.5 Pi vate attii butes

UL SpG ,SpOrSpDi Ut ,SpO rdJt

Spad ng atributesused f orj udification and f orm ating:
1) SpG —Spad ng AttributesDiredt orid

Theea ethegad ngattributesfort hevi ew oft hediredorbecd aul aedwith
logarithm ic

judificationaswd laswi thlinearj ugtification.
2) SpOr—Spad ngAttributesM usd an

Theea ethegad ngattributesfort hevi ew oft hed nggemuddanbecd aul aedwith
logarithmic

judificationaswd laswi thlinearj ugtification.
3) SpDirUtSpad ngAttributesm anud lyintroduced byt heussri nthevi ew oft hediredor.
4) SpOrdJtSpad ngAttributesm anud lyintroduced byt heuseri nthevi ew oft hediredor.
Thediredort hevi ud ises SpG+SpDirUtt hemugd anvi 2ud isess SpOr+SpO dJt.
Spad ng atributesar eexpr esed i nLogi cU nit( U L)def ined asf ollow:

1UL =1/600 ¢ affgpace= 1/ 100 pi xd

Represntt he gpacesunt it henextf igure
UL SpDLineSpO Li ne

Spad ng atributesused f orl inebreaki ngUsdonl yinruntimenotsr idised.
17.1.6 Pii vate m ethods

Cm drReuutCm dFiguraC oona (B oolA boveF)
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ltt sthefermaatothefigurel fi ti suoceessf uli tr gurnsCM D_OK oherwieCM D_FALI ti s
necessr yto ed fy AboveF=TRUE fort heferm aadbovet hefigure orFALSE f ort heferm aa
bd ow thefigure.
Cm dReuutCm dFiguraO cchi ali( B 0olA boveF)
ltt sthegl asest othefigurel fi i squoessf ulji tr eeurnsCM D_OK ,oherwise
CM D_FAILI ti snecessar yto ged fy AboveF=TRUE fort heg asesabovet hefigureorFALSE
fort hegl asesbd ow thefigure
Cm dReuutlCm dFiguaTDi nam ico (BoolAboveF, TDi nam icTypet d)
ltasd gnstothefigurethedynamicd gnged fiedbyt hetdparameer.Theava lable
dynam ictext sar epppp.ppp.ppPf ffff fff ff mpmf o o zf zf pl fi ti ssucoess ulji tr eturns
CM D_OK oherwieeCM D_FAL. ti snecessr yto gped fy AboveF=TRUE fordes gningthiss gn
abovet hefigureorFALSE fordes gningitbd ow thefigure
Cm drReuutlCm dFiguraT G enei o ( B oolA boveF char* 9
ltasd gnstothefigurethetextgi venasapar aneerl fi ti suoceess uli tr gurnsCM D_OK,
otherwieeCM D_FALL. ti snecessr ytoged fy AboveF=TRUE fordes gningthiss gnabovet he
figureorFALSE f ordes gningitbd ow thefigure
Cm drReuutlCm dFiguAnnot az one (B oolA bover char* g
ltasd gnstothefigurethetextgi venasapar aneerl fi ti ssuoceess uli tr gurnsCM D_OK,
otherwieeCM D_FALL. ti snecessr ytoged fy AboveF=TRUE fordes gningthiss gnabovet he
figureorFALSE fordes gningitbd ow thefigure
voi d Adjug Puntovalore( )
Itt stheaugm entationdotont herightoft hefigurel ft heaugm entation dotf dlsonal ineoft he
gaffor
additiondl inej i smovedinthegacej udaboveTheboundi  ngboxoft hefigureisenl arged
enought o
oont an thisgm bolt oo.
voi d Adjug Coona( VunitY | inealVuni tY| ineab)
Itt sthe cor onas/m bolabovet henoteorbd ow dependi ngonthevd ueoft hegmbol
AboveNota(TRUE =
aboveFALSE =bd ow).l nputpar ameiersYlineal and Y1 inesb ar etheef fedtikve hel ghts(in
Vunit),oft he
lowetand hi ghedl ineoft hegaf.Theboundi ngboxoft hefigureisenl arged enought o
oont an thisgm bolt oo.
voi d Adjug O achiali( VunitY |l ineal,Vuni tY | ineab)
Itt stheoochi digym boldbovet henoteorbd ow dependi ngontheva ueoft he s/m bol

AboveNota(TRUE

= doveFALSE =bd ow).l nputpar ameersYlineal and Y| inesb ar etheef fedikve ha ghts(in
Vunit),oft he

lowedand hi ghedl ineoft hegaff.Theboundi ngboxoft hefigureisenl arged enought o cont an
thissym bol

too.

voi d Adjug TDinam ico (VunitY | ineal,Vuni tY| ineab)
Itt sTDinamioo sym bolabovet henoteorbd ow dependi ngonthevd ueoft he s/m bol

AboveNota(TRUE

= doveFALSE =bd ow).l nputpar ameersYlineal and Y| inesb ar etheef fedikve ha ghts(in
Vunit),oft he

lowedand hi ghedl ineoft hegaff.Theboundi ngboxoft hefigureisenl arged enought o cont an
thissym bol

too.

void Adjug TG enei o (VunitY |l inealVuni tY| inead)
Itet sthe TG enerico ym bolabovet henot eorbe ow dependi ngontheva ueoft he s/m bol
AboveNota(TRUE = aoveFALSE =bd ow).l nputpar ameersYlineal and Y inegb ar ethe
effedikveha ghts(inVunit),oft he lowedand hi ghedl ineoft heg aff Theboundi ngbox oft he
figureisenl arged enought o cont anthiss/mbolt oo.

voi d Adjug Annotaz one (VunitY | inealVuni tY| ineab)
Itt sthe Annotaz one sym bolabovet henoteorbd ow dependi ngontheva ueoft he sym bol
AboveNota(TRUE = aoveFALSE =bd ow).l nputpar ameersYlineal and Y inesb ar ethe
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effedikveha ghts(inVunit),oft he lowedand hi ghetl ineoft heg aff. Theboundi ngbox oft he
figureisenl arged enought o cont ainthisgmbalt oo.

17.1.7 Public m ethods

Figua( )

Itcd [sthelnitm et hod.
~Figua ()

Itcd [sthe Free m ethod.
vitt uavoi d hi t()

Iti nitidisest hefigureby st ting Altezza=0 and N um Spaces=1 and by put ting NULL dlt he

pointersl ti nitidisesd theredangl esthatdd imit hefigure

voi d SetAltezza (intal t)

Ittt stodtt hemudahe ghtoft hefigure
intG e Altezza ()

Itr eturnsthemudcahe ghtoft hefigure
voi d SetV U 2U pF{ U nitwu)

ltst sVU2UpFothewuvd ue
voi d SetV U 2D w nF{ U nitw)

ltt sVU2DwnFbthewvd ue
voi d SetV U 2L ftF(V U nitw)

ltst sVU2LftFtothewuvd ue
voi d SetV U 2R gi=(V U nitwu)

ltt sVUZ2Rgtothewuvd ue
VUnitG etVU2U pF ()

Itr eturnsV U 2U pF.
VUnitG eV U 2DwnF ()

Itr eturnsV U2DwnF.
VUnitG eVU2LT tF ()

Itr eturnsV U 2LftF.
VUnitGeVU2Rgt F ()

Iltr eturnsV U 2RgiF.
voi d SetV U 2U p{/ U nitvu)

ltt sVU2Upiothewvd ue
voi d SetV U 2D w n{/ U nitwu)

ltst sVU2Dwnbthewvd ue
voi d SetV U 2L ft(V U nitwu)

ltst sSVU2Lftt othewvd ue
voi d SetV U 2R gi(V U nitwu)

ltt sVU2Rgttothewuvd ue
VUnitG e VU 2Up|

Itr eturnsVU2U p.
VUnitG e VU 2D w nf

Itr eurnsVU2Dwn.
VUnitG et VU 2Lft()

Itr eturnsV U 2Lft.
VUnitG e VU 2R g()

Itr eturnsVU2R gt
voi d SetN um eicC ode(N um C ode no)

ltst stoncthenum ericAloodeoft  hefigure
Num Code G @l um eicC ode ()

Itr eturnsthenum ericlloodeoft  hefigure
voi d SetPC oona ( C orona *po)

ltt stopcthepoi ntert otheferm aaoft hefigure.

Comna*Ge PComona()
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Itr eturnsthe poi ntert otheferm aa
voi d SetPO ahia i (O achiali*po)
ltst stopothepoi ntert otheg assesoft hefigure
O chiai*G et PO ahiali( )
Itr eturnsthe poi ntert othe gl ases
wvoi d SetPPuntoV alore( PuntoV al ore *ppv)
ltst stoppvt he poi ntert othe augm entation dot .
PuntoVaore*G e PPuntovVaog )
Itr eturnst he poi ntert othe augm entation dot .
voi d SetPTD nam ioo( TD inam ioco *pt d)
ltt stoptdthepoi ntert othedynamictedoft hefigure
TDinam io0 *G et PTD inam ico()
Itr eturnsthe poi ntert othedynamictextoft hefigure
voi d SetPT G enei ao( TG eneii co *pt g)
Itet stoptgthepoi ntert othegener ictextoft hefigure
TGenei *Get PTG enei ao()
Itr eturnsthe poi ntert othe gener ictextoft hefigure.
wvoi d SetPAnnotaz one (A nnotaz one *pa)
Itet stopathepoi ntert othe annot aion oft hefigure.
Annotaz one*G e PAnnotaz ong()
Itr eturnst he poi ntert o the annat aion oft hefigure.
voi d SetPStum ent o Strum ent 0 *pd )
Itet stopdt hepoi ntert otheingrum entoft hefigure.
Strum ent 0 *G et PStrum ent o)
Itr eturnsthe poi ntert otheing rum entoft hefigure
Cm dReutCm dFiguraPunt o(intN Punt i)
Itst s NPuntiaugm ent aion dots to the figurel fi ti s uocesd ul,i tr eeurns CM D_OK, oherwise
CM D _Fd.
BoaDd eteSym O raw O bjed*sym )
Itdd etesthe ed fied ymbali fi ti sone oft hose connedt ed to figurel tr gurnsTRUE ff
thegm bolhasbeendd  eted.
BoaDd eteStrum ent of D raw O bjed*sym )
Usd by Dd eteSym ,i tded swith the partioll arcasesoft  heindrumentsl ntheFigurad as
itmanagesonl yindrumentscommon © dlt he figureconor ning the otheri ndrumentsit
hast o ped disethemethod i nthedi fferentf igures
Vit ualvoi d Freg( )
Dedlocaesd Ismbal soonnedt ed to the figure by put ting NULL the rdaed poi ntersi t
initidisest hefigureby cd ling I nit.
BooH i t(condPoi nt& p,Sd ObjooDrawObj ed*& d.Sym Pat h& )
Itr eeurnsTRUE ift hefigurehasbeend rudkand as edionoft he FIGURA_SEL orofthe ANY _SEL
kind hasbeenst jorwhenoneoft hegmbol slinkedtothefigurehasbeend rukandasd edionoft he
ANY _SEL kind hasbeen st .
BooH i t(condRedt angl e& ,Sd O bj,Sym Path& ,Sym Path& )
Seethepar agraph 1. 18.2.
BoolSym bal icH it(Sym Pah& ,Se O bj,Draw O bj et *& )
D ecodest he pat h 9/m Path (seet he par agraph 1. 18.2).
vitt ualBoolFi  gPt2Sym Pat h(Sym Pah& [Fi gur@®)
Itr econd rud sthepat hofaf iguregartingfrom tepoi nter.
Cm dR eutSym C om m andSym Cm d)
Seethe gener ddoaum ent aion oft he m ethod Sym Com m andn the set ion 1. 19.
Cm dReuutSym Com m andSym Cm d& Batuta*pBat tuta=NULL)
Seethe gener ddoaum ent aion oft he m ethod Sym Com m andn the set ion 1. 19.

voi d SetSpG UL az )
Setspar am eerSpG .

voi d SetSpO r(UL az )
Setspar am eierSpOrr .
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void SetSpDilUt( UL gaz )
Setspar am erSpDi rUt
voi d SetSpO rJt( UL paz )
Setspar an eerSpOrdJt.
UL GeSpG UL saz)
ReturnsSpG.
UL GeSpOr(UL saz)
ReturnsSpOrr.
UL GeSpDilUt( UL gaz)
ReturnsSpDirUt
UL GeSpOmJt( UL saz )
ReturnsSpOrdJt.
UL GeSpDLine(UL gaz )
ReturnsSpD Line.
UL GeSpO Line(UL gaz )
ReturnsSpOLine.
voi d SetSpD Line (UL spaz )
Setspar am eerSpD Li ne.
void SetSpDilUt( UL gaz )
Setspar am eerSpO Li ne.
vit ualuL G et Sp2NextFig ()
Returnspacei nUL untilt henextf igureofvoi ce
Df ordi redorSpG +SpDirUt
2)f ormud dan SpO r+SpO IdJ t
voi d SetN otina (B oolb)
Setspa aneert odraw anaurddi mensonfigureoragr aefigure (TRUE = gace not e or
paue) .
BoolG et Noatina ()
Returnspar aneerN ot ina
Vit ualvoi d Suona (M ooddM diW tite)
M ehod to gener @eM idif ilefrom s/m bolic
voi d SetTerz na(Legat Q uada*pl eg)
Setspar an eiert erz=pl egifnotN U LL.
void DeleteTez na(Legat Q uadra*pl eg)
Setsparaneert ez=NULL ift erz=pl eg.
Legat Quada*G & Teaz na(void)
Returnsterz
viit ualBoolANot  e()
ReturnsFALSE.
vitt ualBoolARet( )
ReturnsFALSE.
virt ualf loatG e Durat a()
Returns the effedive duraion of t he note (take in aooount d < irregula gr oups
augm entation dot setc.).
floatG et D urat a (floatden)
Returns the effedive durdion of t he note (take in aooount d < irregular gr oups
augm entation dot s
voi d SetD urat a (floatdur)
Setpar am elerdur ata
voi d SetN um Spaces(intng
Setpar am eierN um Spaces
intG e Num Spaces()
Reurnspar am eerN um Spaoes
voi d SetPos(Draw O bjed*d,oongPoi nt& p)
Seit hepod tion oft hefigureand ca IsAdjug ().
vit uavoi d SePosV A Draw O bjed*d,condPoi  nt& p)
Sett hepod tion oft hefigureand withoutcd ling Adjug ()
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vit ualvoi d Adjug( Boolpri m alegBat tuta*pBat tutaj ntl aye)
Setsintherightpod tiond it heg/m bol srdaedtothefigure.
voidDraw ()
Drawsthefigure
Vit ualvoi dpi nt()
Printm & hod.
vit uaDraw O bj ed*G e Aggiunta (Sym Cm d*M yCm d)
Reated to m ouse com m andsr eturnspoi ntert o sym bol .
voi d SetupSim boli( )
depr ecat ed.
vitt ualharrDexii be(Context)
Returnsadesy iptioninM udcTexoft hefigure
darGi ugifDexai be()
Returnsadesy iptionoft hejugification.

17.2 Class Not a

17.2.1 Descii ption

Theabs radd assNotaol ledsthe atributesand t he mehodsva id fort he m anagem entofd  m ple
noteschor dsand beam s

The meaning ofnot eisgaphi cgmbolt hatief est oamudcasound andt othed ated duat ion
val ueThenot ewhi chisplaced ont he mudcall ine (gaff),pov  ded with d efand event  ual ly with
key 9 gnatueorout ddeit,aboveorbd ow,with the addi tion oft he © cal led legerl inesand,i n
caxewi ththeintegat ion ofacd dentals (hap,doubl e dhap,f lat,doubl eflatornat ual ),makes
dearaped <hd ght.

The he ghtofnot  esi sim plem ented with the Altezzaa tribute (oft heintki nd),i nherited by Fi guraTo
each pod tion oft he ¢ afand oft he legerl inesanumberi sas gned (Alteza)t hathas
vdueOfort henote placed ont hefirgl ine (theinferiorl ine oft he ¢ &f),1 f ort he note
placed ont he uaes  ve aceand 0 on.Forexam pl ei ft hegdfhasat rembled et he
Renotet hati splaced i mm editdy undert he ¢ efhas Al teza—1t hefolowing M ihes
AltezzaOt heSoont hesoond| inehesAl teza2Themodgr ead method fori ndicaing
thehd ghtofanot eisdi fferentf rom hasbovedesr ibedi tusest henam eoft he not e and
the num beroft heod arewhichthenotebd ongst o (egFasa p 3).Thi sm ethod pr esent
the problem bhai nordet o represtont he g afanot e 0 desr ibed iti snecesr y to
know thed &.0Ontheotherhand ouri  m plem entation per mtsidentifying im m editdy the
pos tion oft henot eonthed afwi thoutknowi ngthed €.

Fort he ornam entsca led appoggi aturaand acd  accat ura ( w e rem em berthatt he m udcdor nam ents
aenotr eprentedonl ybyt hed assesder ived from he Abbd limenbd agandf ort hesol orhythm
gndlnot esaretypicd ly usedAtt  he begi nning oft heprojedi thad beended ded to im pem entt he
gndlnot eswithad asoft hearownbutl ateri thasbeended ded to obtanthe amdinot esthrough
an atribute (BoolN ot ingoft he Notad assl nthisway,by ed fying NotineeETRUE,the noteis
des gned withagndlerdi mendon (thisisd 0 vd id fort he beam sbutnotf  ort he chor dgandi ti s
dopod bletodraw gnanot esanywher eonthe g &f.

Inordert o obtain an gppoggi aturaweneedto st henotewith SetNotina (TRUE)Anaocd aocat ura
com posed by onl y one not e hast he apetofal ittle 8" note with an obl ique dach,t hereforeiiti s
obtained by o eating a 8™ note (with new N Com &) and per form ing SetAad aocat ura (TRU E)For
theaod aocat uram adeofam d Igr oupsofnot esseet he dooum ent aion oft he G ruppoN oted ass

Thesmbol sconned edwith Notathroughar daionlS REFERRED _BY e
Alteraz oneC om poda (C om poda d teration)
Abbdlim ento (ornam ent)l i sag/m bolt hathast obeded gned aboveorbe ow thenote

Diteggi ato (fingering)l thowswhi chfingerhast o exeatt ethe notel thast o be ded gned above or
bd ow thenote
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Egreds one(expresd on)l thowst heexpr ess ontobegi ventothed nglenotel thast obeded gned
aboveorbd ow thenote
Sodi na(mug)Fort hedringingdrumentsi thowsat edni quecofexeaut ionoft henote
Suddivi s one (aubdi vi S on)l thow st hesubdi vigon oft hevd ueoft henot e

To thexe yymboal s the saven ( augm entation dot, f eemag, g ases dynami C text, gener ic text,
annot ation and i nd rum ent)t hatN ot ainheritsfrom Figuraareto be added.

17.2.2 FatherCl ass
Figura

17.2.3 Childen CI asses
NBrewe, NSenmibreee NMinima NSemimnima NCroma NSemicoma NBisroma
N Sembisxy om aN Fuss,Aocor  do.

17.2.4 Pot ected Attii butes

VU nitLG am bo
Lengt h oft hegem ofanot eSt em isthever ticdssgmentt had artsfrom ted lipd soft he
note and goesupw a dsordownwar dsOnl ythewholenotehasnod em:d It heotherki nd of
noteshave oneNever thdesi n dhor dswithgem onlyanotehasad em andtheothersare
deprived ofi t.1 fLGambo>0,t he em isdireded upwardsi fLGambo<O,t he gem is
dired ed downwardsl fLGambo=0t henotehasnod em.

BodTi e
A dded by Suonam et hod.

B oolC oda
Iti ndicaesift henotehastobeded gned with the codal ti STRUE fort he note forwhi ch
the codahast obeded gnedl ti sinitidised aFALSE.

Abbd lim ento *PAbbd lim ento
Pointert o the or nam entt othenot e

Diteggi ato *PDiteggi ato
Pointert othefingeringtothenote

EpresCom pos a*PEpresCom pot a
Pointert o the com pos teexpr esd on 9 gn (egpr ess one com pod a).

Sodi na*PSordi na
Pointert othem ute g gn.

Suddivi s one*PSuddi vi 9 one
Pointert othesubdi visons gn.

17.2.5 Pt ect ed M ethods

voi d Adjud EgressCom pog a(VunitY | ineal,Y | ineab,B oolongpace B oolond aff ,Poi ntpoi nt,
Egpres one*Pepres one=NULL)
Pogtionsthe egor ess one com pod a dbove orbd ow the note Yl ineal and Y1 inesb ar e the
effective ha ghts(in VUnit)oft helowedand hi ghedl ineoft he ¢ aff.Adgptt he boundi ng
box oft hefigureplusitss/mbol sastocont andlt hed terationsofeqr ess onecom pod a

void Adjug Am onid (VunitY |l inealY| inea5Poi ntpoi nt)
Podtions the amonidabove orbd  ow the note Yl ineal and Yl inesb a e the ef fedtive
heights(in V Unit)oft helowedand hi ghedl ineoft he g aff Adaptt heboundi ng box oft he
figureplusitsgymbol sast ocont andlt hed terationsofegpr ess one com pod a

voi d Adjug Pait eAroo( VunitY | ineal Y| inea5Poi ntpoi nt)
Pogtions the ParteArco above orbd ow the note Yl ineal and Y1 inegb a e the ef fedtive
heignts(in VUnit)oft helowedand hi ghedl ineoft hed aff Adaptt he boundi ng box oft he
figureplusitsgymbol sast ocont andlt hed terationsofegpr ess one com pod a

void Adjug PoszAro( VunitY |l inealY | inea5Poi ntpoi nt)
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Podtions the Pod zZAroo above orbd ow the note Yl ineal and Y1 inesb ar e the ef fedtive
heights(in VUnit)oft helowedand hi ghestl ineoft hed aff.Adgptt he boundi ng box oft he
figureplusitsgymbol sast ocont aindlt hed terationsofegpr ess one com pod a

void Adjug DirrzZAro( VunitY | inealY | inea5Poi ntpoi nt)
Podtionsthe DirezAroo aove orbd ow the note Yl ineal and Yl inesb ar e the ef fedtive
heights(inVUnit)oft helowetand hi ghedl ineoft he g aff. Adaptt heboundi ng box oft he
figureplusitsgymbol sast ocont aindlt hed terationsofegpr ess one com pod a

voi d Adjug Coda( VunitY |l inealY | inea5Poi ntpoi nt)
Podtionst he Cordaabove orbd ow thenoteY | ineal and Y inesb ar ethe ef fedive hel ghts
(inVUnit)oft helowedand hi ghedl ine oft he ¢ aff.Adaptt he boundi ng box oft hefigure
plusitsgm bol sast ocont aind It hed terationsofegor ess one com pod a

17.2.6 Pi vate m ethods

CmdReutCmdNoataDied §)
ltasds gns to the note the acd dentd dhar p. I fitis auooess uli treurns CMD_OK, chewise
CM D _FAIL.
Cm dReutCm dNotaDies s1Q ()
Iltass gnsto the note the aod dentd dhar plQ.I1fiti s woesd uli tr eéurns CM D_OK, cherwise
CM D _FALL.
Cm dReutCm dNotaDies $3Q ()
Iltass gnsto the note the aod dentd dhar p3Q.1fiti s woed uli tr eurns CM D_OK, cherwise
CM D _FAlL.
Cm dReutCm dN otaBem ol g()
Iltasd gnstothenotethe acd dentdf lat.l fi ti ssuoest uli tr eeurnsCM D_OK ,oherwise
CM D _FALL.
Cm dReutCm dNotaBem olelQ ()
ltasd gnstothenotetheaod dentdf l1a1Q .l fi ti suceesd uli tr gurnsCM D_OK ,oherwise
CM D _FALL.
Cm dReutCm dNotaBem olle€3Q ()
ltasd gnstothenotetheaod dentdf 1a3Q .1 fi ti suceesd uli tr gurnsCM D_OK ,oherwise
CM D _FALL.
Cm dR eutC m dN otaB equadro( )
lteasd gnstothenotetheaod dentdna urd.l fi ti succesd uli tr eeurnsCM D_OK ,oherwise
CM D _FALL.
CmdReutCmdNata2Died )
Iltasd gnsto the notethe aod dentddoubl e shar p.l fi ti sucoess uli tr gurnsCM D_OK,
otheewieCM D_FAL.
Cm dReuutCm dN ota2Bem ol g()
Iltasd gnsto the note the aod dentddoubl e flat.1 fi ti s qucoess uli tr eeurns CM D_OK,
otheewie CM D_FAL.
CmdReut CmdNotaTi llo(Tipohsi mento tphs Not a* pNota Bat tuta* pBat tuta, i nt
NO nde
Iltad gnsto the note the trillg gn.l fiti s ucoesd uli tr eurns CM D_OK, oherwise
CM D _FAL.I nordert o representt he edend on oft he trillef fed,a wave ofdi  fferent
lengthsf dllowsthetrg/mbol .Theent ry par an eerN O nde can havet hefollowing va uesO
(nowawe) 1, 2,34 (wavewiththegreaedl ength).
Cm dReutCm dN otaG mppet toSupl(Tipohsai m entoNot a* Bat tutar)
Iltad gnsto the note the turn dgn.l fiti s suooesst uli tr eurns CM D_OK, oherwise
CM D _FALL.
Cm dReutCm dNotaG mppet tohf 1(Tipohssi m entoNot a* Bat tuta®)
Iltasd gnstothenotethe turn badk s gn.l fi ti ssuceesst uli tr eeurnsCM D_OK ,oherwise
CM D _FALL.
Cm drReutCm dNataM odent eSup(Tipohssi m entoNot a* Bat tuta®)
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Iltass gnsto the note the wuper iormordents gn.l fi ti s success uli tr eeurns CM D_OK,
otherwieCM D_FAL.
Cm dReutCm dNoteM odent e2Sup(Tipohssi m entoN ot a* Bat tuta®)
Iltasd gns to the note the super ior doubl e mordentd gn. | fiti s uccesd uli tr eturns
CM D_OK,oherwize CM D_FAL.To be not iced:aupei  ormodenti sonly the nam e ofa
kind ofm or dentand i tdoesnotr  efert othepod tion oft hem ordentwi threpedt othenote.
Cm dReutCm dNoteM odent e2hf (Tipohssi m entoNot a* Bat tuta®)
Iltad gnsto the note the inferior doubl e mordents gn. | fitis suoess uli treturns
CM D_OK,ohewiee CM D_FAL.To be not iced:i nfei ormodenti sonly the name ofa
kind ofm or dentand i tdoesnotr  efert othepod tion oft hem ordentwi thregpedt othenote.
CmdReutCm dNoataTenut o(Tipohsi mentoNot a* Bat tuta?)
Iltad gnsto the note tenuto sgn. | fitis sucess uli tr egurns CM D_OK, oherwise
CM D_FAI.

Cm dReutCm dNataPuntoAll(Tipohsi m entoNot a* Bat tuta®)
Iltasd gnsto the note the punto dlungato dgn.l fi ti sauccess uli tr eéurns CM D_OK,
otherwieeCM D_FAL.

Cm dReutCm dNateM omdent enf (Tipohsi mentoNot a* Bat tuta?)
Iltasd gnsto the note the inferiormordents gn.l fiti swoeesd uli tr eerns CM D_OK,
otherwie CM D_FAL.I ti snecessr y to ged fy AboveN=TRUE forded gning thiss gn
abovet hefigureorFALSE f ordes gningitbed ow.To benot icedii nfei ormodenti sonly
the name ofaki nd ofmor dentand i tdoes notr efert o the pog tion oft he m ordentwi th
repedt othencte

CmdrReutlCm dNoaotaDito(Tipohssi mentoNat a¥ Bat tuta*i ntNDito)
ltasd gnsthefingeringtothenotel fi i ssucoess ulj tr gurnsCM D_OK oherwiseCM D_FAL.
CmdReutCmdNotaCoda( SynCmd SCmd Ppohssi m ento tphsNot a* pNot a,Bat tuta*
pBattuta)
Itr ecal Isthe Sym Com m and ofthe indrum entassod  aed to the notel ft he poi ntert o the
ingrumenti SNULL anew Aroo (Bow)isass gnedtoit.
CmdReutCmdNotaStrAmo( SymnCmd SCmd pohsi m ento tphsNot a* pNot a,Bat tuta*
pBattuta)
Iltasd gnsto the notethe bow dgn.l tent rugsto bow the exeaut ion oft he command thatcond gsin
viad isngthe’Ar 0’e ring dboveorbed ow thenot e
CmdReutCm dNoataPizd cat o Tipohsi mentotphsNot a*pNot aBat tuta*pBat tuta)
Iltasd gnstothenotethepizd cao dgnl fiti suoceed uli tr eeurnsCM D_OK dterwise
CM D _FALL.
CmdReutCm dNoataSforzat o(Tipohssi mentotphsNot a*pNot aBat tuta* pBat tuta)
Iltasd gnsto the notethe Sorzato dson.l fi ti swcoessE uli tr urnsCM D_OK dterwise
CM D _FALL.
CmdReutCm dNataAcoent o( Tipohssi m entotphsNot a*pNot aBat tuta* pBat tuta)
Iltasd gnsto the note the accentd gn.l fi ti sucoess uli tr eurns CM D_OK dterwise
CM D _FALL.
CmdReutCmdNotaM atdlato(Tipohsi mentotphsNot a*pNot aBat tuta*
pBattuta)
Iltasd gnsto the note the matdlao dgn.l fi ti ssucoess uli tr aurnsCM D_OK dterwise
CM D _FALL.
CmdReutCmdNataM atDoloy Tipohsi mentotphsNot a*pNot aBat tuta* pBat tuta)
Iltasd gnsto the note the matdlato dolce g gn.l fiti ssuoesd uli tr eurns CM D_OK
otherwise
CM D_FALL.
Cm dReutCm dNotaStaccat o(Tipohsi m entotphsNot a*pNot aBat tuta* pBat tuta)
Iltasd gnsto the note the 9 gn of por tato daocat 0 (loure). | fiti s quocoess uli tr eturns
CM D _OK terwieCM D_FAL.
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CmdReutCm dNotaEG eneli ca(intdg/m , Ti pohsi m ento tphsNot a* pNot a,Bat tuta*
pBattuta)
ltasd gnstothenotethed gnofegr e onegener ical fi ti suoccesd uli tr gurnsCM D_OK
otherwise
CM D_FAIL.
CmdReut Cm dNotaViaSodi naO ttoni (Tipohssi mento tphs Not a* pNota Bat tuta*
pBattuta)
Iltasd gnsto the note the 9gn of wi thoutmut e for Ottoni.| fi ti s suooess uli tr eturns
CM D_OK terwieCM D_FAL.
CmdReut CmdNotaViaSodi naArmhi (Tipohsi mento tphs Not a* pNota, Bat tuta*
pBattuta)
Iltasd gnsto the note the S gn ofwi thoutmut e for Archi.l fiti s qucoess uli tr eturns
CM D_OK berwieCM D_FAL.
CmdReut CmdNotaViaSodi naTes of Tipohsi mento tphs Not a* pNota Bat tuta*
pBattuta)
ltasd gnstothenotethed gnofwi thoutmut etextud .l fi ti succesd uli tr gurnsCM D_OK
otherwieeCM D_FAL.
CmdReut Cm dNotaConSodi naO ttoni(Tipohssi mento tphs Not a* pNota, Bat tuta*
pBattuta)
ltasd gnstothenotethed gnofwi thmueforOttoni.l fi ti succesd uli tr gurnsCM D_OK
otherwieeCM D_FAL.
CmdReut CmdNotaConSodi naArhi (Tipohsi mento tphs Not a pNota, Bat tuta*
pBattuta)
Iltasd gnstothenotethed gnofwi thmuteforAr chi.l fi ti ssucoessf uli tr eurnsCM D_OK
otherwieeCM D_FAL.
CmdReut CmdNotaConSodi naTed o(Tipohsi mento tphs Not a* pNota, Bat tuta*
pBattuta)
Itasd gnsto the note the 9 gn ofwi th mute textud .l fi ti ssuoess uli tr eurnsCM D_OK
otherwieeCM D_FAL.

CmdReut CmdNotaAm onidOtoni(Tipohssi mento tphs Not a¢ pNota, Bat tuta*
pBattuta)
Itasd gnsto the note the 9 gn Armonidf orOttoni.l fi ti sucoessf uli tr gurnsCM D_OK
otheewieCM D_FAL.
CmdReutCm dNaotaAm onid Archi (Tipohsi mentotphsNot a*pNot aBat tuta*pBat tuta)
Iltad gnsto the note the 9 gn Armonidf orAr chi.l fi ti suceessf uli tr gurnsCM D_OK
otheewieCM D_FAL.
Cm dR euitC m dN otaSuddi vi § oneg( shortnt )
Iltasd gnsto the notethe wubdi vison 9 gn with anumberofbarl inesequdt ont.l fitis
auoess uli tr eeurnsCM D_OK dterwisee CM D_FAL.Neocessy y to ed fy the num berof
linesdi vidingthenot e
Cm dR eitC m dN otaT rem ol o(shoitnb)
ltasd gnsto the not e the trem olo s gn with anum berofbarl  inesequat onb.Thet remodo
invol vest henotein qued ionandt heuocess vefigurel ft hislateri snotanot e the m ethod
falsl fi ti squooess uli tr éurnsCM D_OK dterwise CM D_FAL. Necesy y to ged fy
num berofbar scom pos ngtheobj ed.
Cm dReutCm dNataG lissat o)
Iltasd gnsto the note the glisst o 9gn Ifi ti swuoess uli tr éurns CM D_OK ' dterwise
CM D _FALL.

voi d Adjug AlterazC om pog &)
Setsthe d terationsofd teraa one com pog aon the | eftoft he note Adaptt  he boundi ng box
oft hefigureplusitss/mbol sast ocont andlt hed terationsofd teraa one com pod a

voi d Adjug Abbd lim ento(V unitY | ineal,Y | inea5Poi nt)
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Podtionst he abbd lim ento above orbd ow the note Yl ineal and Y| ineeb & e the ef fedtive
heights(in VUnit)oft helowedand hi ghestl ineoft he g aff. Adgptt he boundi ng box oft he
figureplusitsgmbol sast ocont andlt hed terationsofd teraz one com pog a

voi d Adjug Diteggi ato(V unitY | ineal,Y | inea5Poi nt)
Podtions t he diteggi ao above orbd ow the note Yl ineal and Yl inesb a e the ef fedtive
heights(in V Unit)oft helowetand hi ghedl ineoft he g aff. Adaptt heboundi ng box oft he
figureplusitsgmbol sast ocont andlt hed terationsofd teraz one com pog a

voi d Adjug Sodi na(VunitY | inealY| inea5Poi nt)
Podtionst he sor dinaabove orbe  ow thenoteY |l ineal and Y| inesb ar ethe ef fedtive hel ghts
(inVUnit)oft helowedand hi ghedl ineoft he ¢ aff. Adaptt he boundi ng box oft hefigure
plusitsgm bol sast ocont aindlt hed terationsofd teraz one com pod a

voi d Adjug Stum ent oV unitY | ineal,Y | inea5Poi nt)
Podtions the drumento above orbd ow the note Yl ineal and Yl inesb a e the ef fedtive
heights(in VUnit)oft helowetand hi ghestl ineoft he g aff.Adgptt he boundi ng box oft he
figureplusitsgmbol sast ocont aindlt hed terationsofd teraz one com pog a

voi d Adjug Suddivi s ong()
Postionst hesuddi visoneont henote.

17.2.7 Public m ethods

N ota()
ltcal Isthe I nitm et hod.

N ota(doubl €)
Itca Isthe I nitm et hod.

~Nota()
Itcd [sthe Free m ethod.
BookANot €)
ReurnsTRUE.

floatG et Durat &()
ReurnsOi fgr acenot eotherwise c Isthe m ethod ofFi gura

voi d Adjug Stum ent o(Boolpii m aleg,Bat tuta*pBat tutai ntl ayer)
Podtions at he rightpl ace d It he shol soft he notet.Set sVU2Up,VU2Dwn,V U 2Lft,
VUZ2Rgiont hebaseoft hedi mendon oft henoteandt hatoft he s/m bol srdaedtothe note.
Ifac omaorasemi aomaeichasCoda=FALSE, tmeanst hati tbd ongstoador dort oa
group.Thechor dshavet heirown Adj usm et hodwhi le groupsr efert o thisoneThust othe
notesoft hiskindisrased (withINCRYNOTESENZACOD A9t ed angl e boundi ng them
to adequat eto thebar soft he gr oups
voi d SetPog Draw O bjedt *oondPoi  nt&)
Setsthe pod tion oft heobj ed.
void Draw ()
Draw thenoteandthegmbol srdaedtoit.
void pii nt()
Printing m ethod.
vitt ualvoi d D raw ForA coordo( )
DrawvsthenoteAr ound the note drawsonly the d teration,t he augm entation dotand t he di teggi etura
Usdtodraw thenot esinthe chor ds
vitt ualvoi d pri ntForA coodo( )
Drawsthenot eand d terations
Cm dR eutC m dN otaN ota2N otina()
Tranformsanotein anctinastting NotineeETRUE and givesbadk CM D _OK.M akesthe g em little,

withthesamediredionl fanot eisd readyagr acenot eorbel ongst o agroup ofnot est he m ethod does
nothingand gi vesbadk CM D _FAIL.
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CmdReutCmdNotaNatina2Nota(Tipohssi m ento tphsNaot a *pNot a, Bat tuta* pBat tuta,

intl ayer)

Tranformsanctinain anote stting NotineeFALSE and givesbadk CM D _OK.M &kest he dem big,
withthesamediredion. fanot eisdr abi gnoteorbd toagroup ofnot est he m ethod does
nothingand gi vesbadk CM D_FAIL.
vit uaDraw O bj ed *G e Aggiunta(Sym Cm d*M yCm d)
Returnsthetypeofsmbor daedtothenote s ed ed,

vitt ualvoi d Adjug F()
Impementedinthedi [dd asses

viit uavoi d Adjug ()
D eprecat ed.

Draw O bjeat *UItim oD w Prioii ty( B oolspra)
Returnsl asdr awnsmbal.

void hi tRedF()
Iti nitidisest heredangl e thasur roundst he notefort he not € sdef aultvd ues(orf ort heamdlnot eif
Notine=TRUE)
void hi t()
Iti nitidisest henote by st ting Altezza=ON um Spaces=1,Not  ina=FA LSE,Coda=FA LSE,LG am bo=0,
andputtingNULL dlt hepoi ntersl ti nitidisesd otheredang esthatdd imit henote
vitt ualvoi d SetLG am bo ¢/ Unitl g)
ltt sthedem ofthenctedt helglength (pod tivenegat iveornul ).
Vit ualvoi d SetG am boUp J
Itet sthe 2 em above the not e with def aultl ength (hd fdef aultl engthift henoteisasndl

voi d SetN oG am bo |
Itet sthenotewithouts em LG am bo=0.
vitt ualvoi d SetG am boDwn)
Itst sthedem bdow the not e with def aultl ength (had fdef aultl engthift henoteisagnadl

VUnitGeLGambo|
Itr eturnsthelengthoft hedem ofthenote
viit ualvoi d SetC oda(B oolooda)
ltst sCoda=cndaSi noesome ki nd ofnot erefusest he codat hismethod isstvi rtudand
redef ined i nthenot ed asest hatdo notadmi  tCoda=TRUE.
BoolG et Coda ()
Itr eurnsCoda
voi d SetPAlteraz oneC om poda (Alteaz oneC om poda*pal t)
ltt sPAlteraz oneCom podaapd t.
Alteraz oneCom poda*G et PAlteraz oneC om poga()
Itr eturnsPA lteraz oneCom poda

voi d SetPAbbelim ento( A bbe lim ento *pabb)
ltst sPA bbd lim ento atpabb.
Abbdlim ento *G et PA bbdlim ento()
Itr eturnsPAbbd lim ento.
voi d SetPDiteggi ato (Diteggi ato *pd)
ltst sPDiteggi ao atpd.
Diteggi ato*G et PDiteggi ato()
Itr eturnsPDiteggi ato.
voi d SetPE 9ressC om pod a (EgressC om pod a*pe)
Ittt sSPEgresCom podadpe
EgresCom pod a*G e PEgressCom pog a()
Itr eeurnsPEgresCom poda
voi d SetPSordi na (Sodi na *pg
ltt sPSordinaaps
Sodi na*G et PSordi na()
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Itr eturnsPSordina

voi d Set P Suddivi 9 one ( Suddi vi § one *pg
ltst sPSuddivi § one aps

Suddivi § one*G et PSuddivi § ong()
Itr eturnsPSuddi vi  one,

voi d M oveX (V U nitdx)
Itm ovest he not ewith an hor izont dm ovem entofdx VUi t.

BoaDd eteSym O raw O bjed*sym )
Itdd etesthegoed fied ymboli fi ti sam ongthose connedt edto notel tr eeurnsTRUE ift he
gmboli sdd eted.

BoaDd eteStrum ent oD raw O bjed*Sym )
UsdbyDd eteSym i tded swiththeperticul arcasesoft  heingrum ents

voi d Freg( )

Dedloca esd It he ymbol sconned ed to noteput ting NULL dlt he rdated poi ntersl ti nitidisest he
notebycd ling Init.

BoolH i t(congPoi nt& p,Se Objsd obj DrawO bj ed *& dw O bj Se,Sym Path& s/m Path)
Seethe gener ddoaum ent aionoft heHitmethodinsd ion1.18.2.

BoolSym bal icH it(Sym Pah& ,Se O bj,Draw O bj et *& )
Seeparagraph 1.18.2.

Cm dR euitSym C om m andSym Cm d)
See gener ddoaum ent aionoft he SymCommand mbbdinsed ion 1. 19.

Char*Dexii beg(Context)
Seesdion... .

17.3 Class Accodo

17.3.1 Descii ption
Thed ass Acor do par misrepresnt ing the § mutaneous combi nation ofssveals oundsFr om he
graphi cpoi ntofvi ew adhord cond dsofsever dnot esoft he sam e dur ation di sposed ver ticd ly and
atached att hesame dem (Enly thewhole noteschor dshave no s em)Acamor dingto ourand yd s
we intend for'not es oft he same duraion” i ndances ofad nge dass on of Not a (with the
exoept ion of Acoor do),asf orexam pl e NCiom a Since a chor d has an agppear ance and a m eani ng
dmiart othoe oft hedngle notei thasbeended ded to make thisd assder ivefrom No&l nthis
way modoft heattributesand methodsar einherited evenii fi snecessr v to redef ine som e m ehods
Atthe smetime Aocordo cont ainssever dnot esand t herefore ithasbeen necessr y lett hisd ass
derived o from LigaFigure.
W e hae d= ded ded thett he 9 gnsofexpr ess on,or namentvi dlin,f ingering,f e'magdynami cs
and agogi care uni quefort he chor d.Thi sim piesthateach not ethai singertedinthe chor d looss
dlt hee smbol sObvi oudy itdoes notl oose the acd dentadst he augmentation dotand t he
fingering thatar e peaul iaroft hed nglencteandthusar eto berepresant ed eveni fi ti sinertedinto
achor d.
Sincethe use oft hisd assi sver y di fferentf rom hatoft he otherd asesoft he modulewe pr esnt
anexampleofued miat othdi ntroducedf ort heFigurad ass

Aaor do
AddNot a
AddNot a
AddNot a
Set LGambo
AddNot a
Set Coda
AddNot a

. AddNot a
10.Set PuntiVdore
11.Set Pos
12.Dr aw

13.Set PVidlino
14.Set PCormna

©Coo~NoO~WNE
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15.Set Pos
16.Dr aw
17.~ Acor do

Afterm aki ng m odificationsonacdhor diti smandatoryto perform Adudaga nbeforeded gningitandi ti s
poss bletoexeat eitd throughthem ehod SetPosthar ecd IsAdjud.

Aaoor do inheritsamong ot herst he attributes of Al tezza and AbsPosFr om te muscdpoi ntofvi ew
tadking aboutt he he ghtofa chor d istataly wrong 9 noe the chor d is com posed by not eswith different
heightsThi sattribute and AbsPosi susf ult o uniform be managem entoft hisd assand t hatoft he ot her
mudcdf iguresThusasAl teza ofAcoor doistobecons dered the he ghtoft he uppernot e ft hedem s
direded upwardsandt hatoft heinferiornot eji ft hedem isdireded downwardsThi soonvent ionisusf ul
inordert oletGruppoN otetreat hechor dlikeas m penoteFr om thehe ghtoft hecdor dd 0itsAbsPosi s
fixed (iti satakoft he SetPosm ethod) .

Aoordoinheritsfrom Figurathe NumeicCode atributef urtheemorasali daFigurei thast oas gnthe
oodest othepossesed not es

17.3.2 FatherCl ass
NotalLi gaFigure
17.3.3 Pot ect ed Atti butes

ClasD Not eD
Identifieroft hetypeofnot ethaf orm sthe chor d.
BodDi teggiatoUp
Ii STRUE it hefingeringsoft hes nglenotesar eto beded gned dovet hedior dFALSE i f
they ar etobedes gned be ow.
Amegg 0*PAP
Pointert othear peggi 0 asod ated to the chor d.

17.3.4 Pi vat e M ethods

CmdReutCm dAcodoAmpegg o)
ltasd gnsthearpegg osgntothedhor dl fi ti suoccesd ul,i tr gurnsCM D_OK oherwiseCM D_FAL.
Cm dReutCm dAcoordoN ot ina2N ota()
ltt sthe par am elxf ort hegracenot es
Cm dReuutCm dA aoodoN ot a2N otina()
ltt sthe par am elxf ort hegracenot es
Cm dReutCm dAcoordoN ot a?A ad accat ura( )
ltt sthe par am elxf ort hegracenot es

voi d PlaceN ot eG am boU p {/ unitY | ineal)
Postionsthe notesoft he chor dinthe caet hatt hedsem supward. The chor disexamined from he
bottom © the top and t he notes ar e pod tioned at he leftoft he em. Ift wo notes ar e pardidly
over lapped,t hehigheti smowved ontherightoft hesem.Ylineal i sthe ef fedive ha ghtoft helowed
lineoft hed &ff.

voi d PlaceN ot eG am boD ow n Y/ unitY | ineal)
Pogtionst henot esoft hedhor dinthecaet hat hed em sisdownward. Thedhor disexamined from te
top to the bottom and the notes ar e pog tioned &t he leftoft he gem. Ift wo notes are partidly
over lappedt helowedi smovedontheleftoit hedem.Ylinealistheef fediveha ghtoft helowedl ine
oft he g &ff.

void Adjug AlterazPVa ore ()
Setsthe d terationsand t he augm entation dot soft he not escom pos ng the chor d.

voi d Adjug EgpressCom pog a(VunitYlinealVuni tYlinea5Boopi m aFas)
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Setsthetheegor ess onecompog aY | ineal and Y| ineeb ar ethe ef fedtive hel ghtsoft helowedl ineand
thehighetl ineoft hed &ff.

voi d Adjug Abbdlim ento (VunitY | ineal,Vuni tY| ineab)
Sets the the dbd liment. Y| ineal and Y| inesb ar e the ef fetive ha ghts oft he lowest| ine and t he
highedl ineoft hed &f.

voi d Adjug Stum ent o (V unitY | ineal,V uni tY | ineab)
Setsthethedrumento.Y | ineal and Y| inesb a e the ef fedtive hai ghtsoft helowedl ine and t he hi ghest
lineoft hed &ff.

voi d Adjug Diteggi ato (VunitY | inealVuni tY | ineab)
Setsthethediteggi ao.Y | ineal and Y| inesb ar e the ef fedtive hel ghtsoft helowedl ineand t he hi ghet
lineoft hed &ff.

voi d Adjug Coona ( VunitY | inealVuni tY | inea5)
Setsthethecor onaY | ineal and Y | inesb ar ethe ef fedtive hei ghtsoft helowedl ineandt he highedl ine
oft hed &ff.

voi d Adjug O ahiali( VunitY | inealVuni tY| ineab)
Setsthe the oochi di.Y | ineal and Y| inesb ar e the ef fedive he ghts oft he lowedl ine and t he hi ghet
lineoft hed &ff.

voi d Adjug TDinam ioo (VunitY | ineal,Vuni tY | ineab)
Setsthethe TDinamic.Y | ineal and Y | ineeb ar ethe ef fedtive hel ghtsoft helowedl ineand t he hi ghet
lineoft hed &ff.

voi d Adjug TG eneli co (V unitY |l ineal,Vuni tY | ineab)
Setsthethe TGenericn.Y | ineal and Y| inesb ar ethe ef fetive hel ghtsoft helowedl ineandt he hi ghet
lineoft hed &ff.

voi d Adjug Sodi na (VunitY | ineal,V uni tY | ineab)
Sets the the dbd limen. Y| ineal and Y| inesb ar e the ef fetive he ghts oft he lowes| ine and t he
highedl ineoft hed &f.

voi d Adjug Annotaz one (VunitY | inealVuni tY | inegb)
Sets the the annot ad one. Y1 ineal and Y ineeb ar e the ef fedtive hei ghts oft he loweg| ine and t he
highedl ineoft hed &f.

voi d Adjug Ampeggi o (VunitY | inealVuni tY| ineab)
Sets the the dbd limen.Y | ineal and Y| inesb ar e the ef fetive he ghts oft he lowes| ine and t he
highedl ineoft hed &f.

17.3.5 Public M ethods

Acooodo( )
Itper formsinit.
~Aaoodo ()
Itper form sFree.
hi t()
Iti nitidisest he dhor d asempty lid.l tst sAltezza=0,Num Spaoces=1,N ot ine=FALSE,Coda=FALSE,
LGambo=0Diteggi aotUp=TRUE and pusNULL dlt he poi ntersl ti nitidisesd 0 theredang esthat
ddimit henote
ClasD Get NoteD ()
Itr eurnstheidentifieroft hetypeofnot ethaf orm sthe chor d.
voi d SetDiteggi at oU p(B ooldup)
Itet sDiteggi atoU p adup.
BoolG et Diteggi atoU p()
Itr eturnsDiteggi aotU p.
voi d SetPApeggi o(Apeggi 0 *pa)
Itet SArpeggi o apa
Ampegg 0 G ePArmpegg of)
Itr eturnsPATrpeggi o.
BoolAddN ot a(N ota *pn)
Itdhedkst he note pointed by pn.I fi tpasst he cont rol,i ti sadded t o dhor d and t he m ethod returns
TRUE,otherwiseiti snotadded andt he method returns FALSE.The casssi nwhichthenote*pni s
rqededae
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e Thenotehasnott hesamevd ueoft hosepr esenti nthechor d.
e Inthechor dex ¢sanot ewiththesam ehei ghtoft hawewantt oingert.
e Thenoteisagndlinot e

The firgnat e thai sinserted in the chor d fixesitsNotelD.Iti snothecessr  y to presntt he notes
dignedAdi uswi lloor redly dignthem onthe bas sofAbsPos xThi smethod insrtsthe notes as
tomantanthelidor dered accor ding to the hei ghtofnot esSi ncethelidi sadoubl eoneji ti seas/t o
gant he dhor d from hetop tothe bot tom and from the bottom b thetop.Thenat esaddedt o the chor d
aredeprived ofd It hes/m bol shutt heaugm entation dot t heaod dentdsandt hefingering.
voi d SetL G am bo{ U nitl g)
ltt sthelengthoft hes em I ft he chor discom posed by whol enotesitdoesnotadt .| ti smandatoryto
asd gnanonul Il engthtothed em oft he chor d.
voi d SetG am boU pj
ltt sthedem overt he not e with def aultl ength.l ft he chor d iscom posed by whol e notesi tdoes not
aa.
voi d SetG am boDw n(
Itet sthed em undert he not e with defaultl ength.l ft he chor d iscom posed by whal e not esi tdoes not
a.
voi d SetC oda(B 00lC oda)
ltet sthecodaoft he chor dlI ft he chor discom posed by whol enoteshd fnot esorquar ternot esCoda
isdwaysFALSE.
voi d SetPuntiV aloe( intnp)
Itet snpaugment aiondotstodlt he not est hatcom poset he chor dNp mudbei nd uded among 1 and
3,0t herwisethe metod hasno ef fed.l fwewantt o add not esto the chor d,i ti snecessr y to exeat e
thism ethod anot hert im e aftert he addi tion.
voi d Freg( )
Ddeesd It he gymbol sand t he reaed poi ntersi tdd etestheligand ded locat esthe notesFi ndlyit
initidisest he chor d.
BooH i t(congPoi nt& p,Se O bjee Obj,DrawO bj ed *& dw O bj Se,.Sym Path& s/m Path)
Seethe gener ddoaum ent aionoft heHitmethodinsd ion1.18.2.
BoolSym bal icH it(Sym Pah& ,Se O bj,Draw O bj et *& )
Seethe gener ddoaum ent aionoft heHitmethodinsd ion1.18.2.
BoaDd eteSym O raw O bjed*sym )
Itdd etesthe ped fied symboli fi ti samong those | inked t o the dhor d.I tr eeurns TRUE ift he s/m bol
hasbeen dd eted.
BodFi gPtr2Sym Path (Sym Pah& JFi gua*Booli  nG uppo=FALSE)
Itr ebui ldsthe PATH ofaf iguregartingfrom the poi nter.
voi d Sded ()
Itdes gnson t he sxr een the redangl e thataur rounds t he chor d provi ded with ym bol swi th ool our
XOR_SELECTED_COLOR.
voidDed et ()
Itdd etesfrom hesr eentheredangl eded gned by Sel edt.
voi d SetPog Draw O bjed*d,condPoi nt& p)
Itt sthe pog tion oft he dhor d,notdependi  ng from Atezzaand cad  IsAdjug().Lgam bo
mudbed ready st ted .Setd D theAltezaoft hedor dwhi chisthehe ghtoft he super ior
noteift hed em isup ort hehe ghtoft heinferiornot eift hed em isdown [thisconvent ionis
used 0t he GruppoNote treatsthe chor d asas mpe note].Fr om te he ghtoft he dhor dis
determined d 0 itsAbdPos (the dignmentwillbe based ont hig.l fi ti snecessr y to add
notesto the dhor daf teraddi ngisamudt oc ft hism ethod agal n.

voi d SetPosV ADraw O bjed*doongPoi  nt& p)
Equat o SetPosbutdoesnotcd 1A d) ugt ().

void Adjug F()
Itadj udt he horizont dpod tion oft he not esoft he chor d dependi ng on the diretion oft he
dem and stup fort he drawing oft he < em.Thismethod hast 0 be cd led af terset ting the
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dem and the event udloodaoft  he dhor dI fLG am bo=0 t hism ethod adt sasi fLgam bo was>
0.

voi d Adjug( Boolpri m alegBat tuta*pBat tutaj ntl aye)
Setup the notes and stt he boundi ng box a ound the chor d.Set up d 0 d It he ymbol s
rdaedtothechor d.

void Draw ()
Cdldr aw ford It hegymbol srdaedtothe chor d.

void pri nt()
Printing m ethod.

intG et DiffU ppelLowe( )
Returns a di fferentva ue dependi ng on t he di fference bet ween the di dance oft he hi ghet
note ofa chor d from te third line oft he ¢ affand t he di gance oft he lowetnot e oft he
cdhordfrom sameine

intG e DiffNUpN D ow n(
Returns a di fferentvd ue dependi ng on t he di fference bet ween the num berof not es ofa
chor d up thethird line oft he ¢ affand t he num berofnot  esoft he sam e chor d ayi ng bel ow
thethirdline

intG e Num U py
Returnst he num berofnot  eswhich hel ghti sm gort han 4.

intG e Num D ow n(
Returnst he num berofnot eswhich hei ghti sminort han 4.

Nota* G et Lag N ote(voi d)
Returnsthelagnot eoft he dor d.

Nota* G et Firg N ote(voi d)
Returnsthefirgnot eoft hedor d.

vit uaDraw O bj ed*G e Aggiunta (Sym Cm d*M yCm d)
G etsthe poi ntert 0 an added sym bal .

Cm dR eutSynC om m and(Sym Cm d SCm d)
Seethe gener ddoaum ent aionoft he SymCommand mbbdinsed ion 1. 19.

intG e AltezzaM edi &)
Returnst he m edium heightbet ween the hi ghetand | owednot e oft he chor d.

N ote
Iti sabxl utdy notdi fficul tt 0 extend the chor dsd 0 to the andlnot esi ti sonly necessar y to
change omem ethodsasd readymadeforNot a

17.4 Class G uppoNot e

17.4.1 Desci ption
Theword beam refersto asequence ofnot  esthathave no coda butar e connedt ed through par dld
barl inesThe num berofbarl  inescor repondst o the num berofcodat  hatt he not eshed had i ft hey
would notbe gr ouped (eg.a16 " note hast wo codat husagr oup of16 " noteshast wo barl ines .
Thisim piesthat he not est hatcan com poee beamsar €8 M notes16 ™ notes32nd not es64 ™ notes
and 128" notes

Sinceabeam cont ainssever dnot esi ti spradicd ly mandaory m aking thed ass G ruppoN ote derive
from LigaFigurethahast hetakt o representgr oupsl nadditiond nethe Batutadasisda
ligoff igureswet houghtofmaki ng GruppoNaote derivefrom Figural nthisway the beem can be
placed and des gned with the ssme commands used f ort he 9 ngle figuresFur theemomet hisd as
inherits from Figura the fundamentd at tributes and r edefines its mehods Si noe beams ae
sguencesofnot  esi tooul d ssem betterm ake G ruppoN ote derive from N oarathert han Fi gurabut
itwoul d haveover loadedt hisd asswith us essa tributes
Thereared 20 mixed beam scom posed by not - eswith differentvd uesl nthiscaset he num berofbar
lineschangesi nd dethebeam f rom notetonotel ti sratherunuaudt o find them inthe sor esand,
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m oreover |t here are om e beam swhere gopearnot esandr e sl OO doesnotper mii nertingreds
inabeam .

Since i n the com pos tion of m easur es can gppear paces (- usf uli n particul art 0 avoi d over lgppi ng
among gm bolg ,i thasbeen cond  dered usef ult ointroduce  acesd ind dethebeam s

Iti sposs bletoobtain beamsofand Inot es(iti senought o group not esthathave Not ineeETRUE)
thisisenough i nordert o obtain aod aocat ure with saver dnot esl nabeam can gopearatt hesame
time dngle notes and chor ds (asd ready sai d chor dsofamd Inot esare notposs  ble),bes desof

oour epaesThet  otanum beroff  iguresinabeam (noteschor dsand pacei  soont ained i nthe
atribute N um Spacesi nherited from Figurat hatshowshow many uni tsofpace & e oocoupi ed by
the beam .

Fort he beam managem enti ti snecessr ytofind outt he hi ghednot e oft he beam i ft hed em sover
thenoteort helowedi ft hegem isunderi t.Thi snoteiscd led the mogm eani ngfulnot e oft he
beam | tooul dbed vadhor dji tcannotbeobvi oud yagace.

As dready done f ort he d ass Acoor do,we pr esnta br ifexampl e oft he ue of met hods of
GmppoN ote

GruppoNote
AddFi gura
AddFi gura
AddFi gura
AddFi gura
Set GanboDwn
AddFi gura
AddFi gura

. Set Pos

10.Dr aw

11.Ext rad Figura
12.Ext rad Figura
13.AddFi gura
14.Set Pos

15.Dr aw

16.5d ea
17.0ed ed

18.~ Gr uppoN ote

©CoOoNoOO~WNE

To be noticed SetNotina has notbeen used,i n effedt he dimendon oft he beam depend on t he
dimendon oft henot esthatar einserted Al otobenoticedi sthaSet G am boD w n has been inser ted
only & terhavi nginger ted Som e nat es( thism ethod worksacoor ding to the di m enson oft hebeam).

Theoper @ionofnot esi nger tionisper form ed from kEftt orightandi ti sposs bletodatandendt he
inertion with agaceAmyway i ti sbhetternott o insertpacesat he ext rem ities ofbeam s because
they ar enotdi gingui shabl efrom te gacespr esnti nthem easure.

GuppoNote inheritsfrom Figurathe atribute Num eicCodem or eover ,asa Li daFigurei thast o
asd gntheoodest othenot esthati tposseses

17.4.2 FatherCl ass
FiguraLi gaFigure
17.4.3 Pot ected Attii butes
intNum N ote
Iti sthenum berofnot esand dhor dsthatcom poset he beam .Thi snum berdoesnott  akei nto acoountt  he
Yacest hatar einthe group.
Nota*Fi 4 NotaLad Nota
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Paointert othefirdandt othelagnot e(orchor d)oft hebeam.
BodNot ina
Iti STRUE ft he beam iscomposd by and Inot esot herwise FALSE.I ti sinitidised a
FALSE.
VU nitSpaceW idth
Thewidth oft hegaceuni toft hed &ff.
V U nitLG am bo
Iti sthelengthoft hed em oft hem ogm eani ngfulnot e oft hebeam i ti scd aul @ed from e
phys cdhel ghtoft henoteto the hel ghtoft hefirgbarl ineThef igbarl ineisthelowet
oneift he beam hasthe g em direded upwardsort he highetonei ft he beam hasthe g em
dired ed downw ards
ClasD Not eD
Identifieroft heki nd ofnot ethatoom posest hebeam .
hotN Barre
N um berofbarl inesoft hebeam .
PointBPaoi nt1,BPaint2
The ext rem e pointsoft hefirgbarl ine oft he beem .l fBPoi nt1=(0,0),t he barl inesa e not
des gned.
floatB S| ope
Slope oft hebarl inesoft hebeam eqr esed asangul arcoef fid ent.
TipoTrat to Trat to] 3]
Array thaoont ains par dldpar ts ofbar ( the mogext erndpar tdoes not gopear because t he m og
ederndbari  snotbr oken) .

17.4.4 Public M ethods
G uppoN ot )
Itper form sinit.
~G uppoN ot )
D edroyer .
UL GeSp2NexdtFig()
Reurnstotdgpad ng.
void hi t()
Iti nitidisest hebeam asemptylid .l tt urnstheattributest o zer o and st sNotine=FALSE.
voi d SetN um N og(intnn)
Iteet SN um Noe=nn.
intG e Num Noi)
Itr eeurnsNum N ok
voi d SetFirg N ota(N ota *pn)
ltst sFird N ota=pn.
Nota*G et Fird N ota()
Itr eturnsFirgNota
voi d SetLag N ota(N ota *pn)
Itt sLag N ota=pn.
Nota*G et Lag N ota()
Itr eturnsLag Nota
voi d SetN otina( B oolb)
Ittt sNotina=b.l tcannotbe per  form ed when in the beam there are me notesFur theemoe isthe
dimendon oft henot esthatar einsertedthaided dest hedi m endon oft hebeam.
BooG et N atina()
Itr eturnsNotina
voi d SetSpacsW idth(V U nitsw)
ltt sSpacaW idth=sw.
V U nitG e SpaceW idth()
Itr eturnsSpacaW idth.
voi d SetL G am bol{V U nitl g)
ltt sal gthedem oft he m odm eani ngfulnot el f| Igl< LGAM BOMMN LG am bo takest he
vd ue LGAMBOM =1g=0o-LGAMBOMN ifl g <0 (ift hebeam dimensonisanadl
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the com parisonsar e m ade with LGAM BOMN2).I tcan be per form ed afteri nserting in the
beam anoteal esd .t hatt hebeam knows(through Noting)i fi i scom posed by nor m dor
gndinot es

voi d SetG am boU pj
ltet sthedem abovethe beam with def aultl ength (ha fdef aultl engthift henoteisagnadl
one) lhast o be per form ed afteri nertinginthebeam ancteatl eat 2t hatt hebeam knows
(through Notina)i fi i scomposedbynor maoramd Inot es

voi d SetG am boDw n(
ltet sthedem bdow the beam with def aultl ength (ha fdef aultl engthift henoteisagnadl
one) lhast 0 be per form ed afteri nertinginthebeam ancteatl eat 2t hatt hebeam knows
(through Notina)i fi i scomposedbynor maoramd Inot es

VUnitG & LG am bo]
Returnst helength ofLG am bo.

void SetNoteD (ClasD i d)
Itet sNotelD i d.

ClasD Get NoteD ()
Itr eurnsNotelD.

BooAddFi gura( Figua*pf )
Itaddsonef iguretothebeam andina easesi tofl Num SpacesOnl  ythe not es(and chor dg
with val ue lowerorequat o the 8" note and the acesar e admiitted to form e beam sl f
wewantt oingrti nthebeam afigurethatdoesnotbd ongtotheet ypest hem ehod returns
FALSE.Thef igureshavet obeinsrtedinthebeam orderedinhorizont dpos tionf rom kft
toright. The pacescanbei nserted d 0 at he begi nning oratt he end oft he beam buti ti s
betternott o insertt hem inthee pod tionsin ordernott o a eate conf ud on with the gaces
outs de the beam . The f irgnot e inserted in the beam ded desthe diredtion oft he beam’s
dem theva ue and t he di m enson oft he not esoft he beam .| fwewantt o add anot ewith a
differentval ue ora di fferentdi mengon,such not e isnotadded and t he metod returns
FALSE.In the othercassst he method returns TRUE.Iti snotnecessr 'y thatt he notes
inerted haved It hegem inthesamediredtion.

BooAddAf tefFi gua( Figura*pf 1Fi gua*pf 2)
Addsthe figure pf2 to the group af tert he figure pf L Acogpt sthe pacesand t he pauses
norma.

BooDd Figura( Figura*pf )
Ddeesafigurefrom tegroup. voi dAdjug (Boopi m aegBat tuta*pBat tutaj ntl ayer)

Setupt hefiguresbd ongi ngto the group.

void Draw ()
D rawing m ethod f ort he gr oup ofnot es

void pri nt()
Printing m ethod fort he gr oup ofnat es

void Draw Trat to(N ota*pN ot aghotnBama,dotD i rezVuni tBt hidkVuni tdXG am bo)
Drawing m ethod f ort heline gr oupi ng the not es

void pi ntTrat to(N ota*pN ot ashotnBarashotD i rezVuni tBt hidkVuni tdXG am bo)
Printal ineoft hegroupi ngtrattothatgr oupst henot es

void Draw Bare( )
D rawing m ethod f ort he bar sgr oupi ng the not es

voidpri ntBame( )
Printm et hod f ort he bar sgr oupi ng the not es

BoolDd eteSym (D raw O bjedt*sm )
Dedetesthegmbolgped fiedifi i sfrom theonesconned edtothegroupl tr eurnsTRUE
thegm bolhasbeen cancd  ed.

intG e M edia()
Returnsthe par aneermedi aofagr oup ofnot esM edi &= aum heightsofnot esnum ber of
notes

intG & Beam D)
Returnsapar an et odetermnethediredionoft hedem inthebeams

intG e Ddta()
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Returnst he par am eerdd tausedt o determ inethe d opeoft hebeam .

intG e M eanH ghLow ()
Returnst he par am eerm edi a=H ighes +Low ed /2.

intGe M ean()
Returnst he par am eerm edi &= um hel ght9 num berofnot  es

Bodli 0 ne(voi d)
ReturnsTRUE ift hereisonl yonenot eori fi ti sem pty.

Figua* Ext rad Figura( )
Itext radsfrom he beam the figure (note orgpacg)ont he extreme left.l tdeor eases of 1
Num Spaces | ft he beam is empty,i tr eiurns NULL. Af ter exeaut ing this method,i ti s
necessr y to perform Adugbot h onthe ext radted not e (in case ofa gpace we do notneed
it)andont hebeam remaning.Thi sisnotnecessr yift he note and t he beam are stwi th
SetPosbecause Set Posdd IsAdjud.

voi d SetPog Draw O bjedt *d, congPoi nt& p)
Iteet sthepod tionoft hebeam and cd ISAdjud.

BooH i t(congPoi nt& p,Se O bje O bj,DrawO bj ed *& dw O bj Sd,.Sym Path& s/m Path)
See gener ddoaum ent aionoft heHitmethodinsed ion1.18.2.

BooH i t(condRedt angl e ,Sd O bj,Sym Path& Sym Pah& )
See gener ddoaum ent aionoft heHitmethodinsd ion1.18.2.

BoolSym bal icH it(Sym Pah& ,Se O bjsd O bjDrawO bj ed *& )
See gener ddoaum ent aionoft hemethodinsed ion1.18.2.

BodFi gPtr2Sym Path(Sym Pah& Fi gura®)
Itr econd rud sthepathinafiguregartingfrom tepoi nter.

void Seed ()
Itdes gnsont he s een theredangl e thatsur roundst he beam com plete with sym bol swi th
ol ourXOR_SELECTED_COLOR.

voidDeded ()
ltded edsfrom hesr eentheredang eded gned by Sel edt.

Cm dReutSym Com m andSym Cm d C Sm d)
See the gener ddoaum ent ation oft he m ethod Sym Com m andi sedt ion 1. 19.

char*Dexii beg(Context)
Seeinsd ion... .

17.5 Class Pausa

17.5.1 Descii ption
The Pausad assi sabd radand cont ainsthe atributesthatuni fy the gener df undionsfort he ret
figresResmeansamomentofd  lenceinapieceofmud cintended asan exeat ion pexad  ption.
Therefore to the figures whose dur aion has been f ixed by t he notes cor repond as many
hom onym ousfiguresofr et Atd assl ed f oreachd assonofnot e (Aooordo exd uded)t hereisa
oor repondi ng on of Pausa ( eg.NM inimaand PM himaOtherd aseshave beeni ntroduced i n
addi tion: PD ueBa tute (ocorregpondi ng to a duraion of é ghtquar ters equi vd entt o the d ass
N breve) ,PQ uat troB atute (cor regpondi ng to a dur ation ofd xteen quar terg and PG ener ica (w here
the dur ationisexpr essed by anum ber ).
The m anagem entofr et sisead erwi th repedt othatofnot esForexampl e there are notbeam s of
rets or chor ds of r exs | n addition, with reped t o Figura Pausa has not a r dation
IS REFERRED BY whiotherd asest husthe ym bol sthatcen ar round ar etar e only those of
Figuraaugm ent ation dot ,f eemai ngrument,gl asesdynami ctext,gener ic textand annct  aion.
Concerning the ingrumentai ndications onl y the timpanican be assod a@edto aretand f ort he
mom entithasbeended dedto permtionl ytheretstoreferat im panis/m bal .
Thisd assi nheritsfrom Figurathe Alteza a tribute Fr om he mudcdpoi ntofvi ew arethasno
hei gntbutt  hisattribute isusf ult o des gnretson each he ghtoft he 2 &f.Thi sisindi gensbl e
wiiting pol yphoni c mudci ft he rexsofal ayercannotbe movedt hey are likdy to over lgp the
figuresoft he otherl ayer . The pod tioning ofar exont he bas sofAl tezzai sruled by t he m ethod
SetPosofFi gurat haPausai nheritst heredi splacedont helineorpaceped  fied by Al tezza
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17.5.2 FatherCl ass
Figura
17.5.3 Child Classes
PGendia PQua trobattute, PDueBa tute PSemibrere, PMinima PSemmnima PCroma
PSem orom aPBisxr om aPSem ibi sy om aPFus

17.5.4 Pi vat e M ethods

Cm dReutCm dPausaTi m pano(Bod Bodl ,und gned char*)
Ittt s the indrument (timpan) to the rex. 1 fitis suced ul,itreuns CMD_OK, chewise
CM D _FAIL.l ti snecessr y to ed fy AboveF=TRUE fort heindgrum entabove t he figure or FALSE
fort heind rum entbel ow thefigure.

Cm dR euutC m dPausaN ot a2N otina()
Onmoueents sthenotinapar am eer.

Cm dReutCm dPausaN otina2N ata()
Onmoueents sthenotinapar am eer.

voi d Adjug Stum ent o (VunitY | ineal,V uni tY | ineab)
Adjugm et hod f ort he ¢ rum ento s/ym bol( tim pano &c.).

17.5.5 Public M ethods
Pausa()
Itper form sinit.
Pausa( doubl €
Itper form sinitst ting dur ata

Void Suona(M ooddM diW iite¥)
Preparethefiletobeexeaut edviaM Difile
BookARex ()
ReurnsTRUE.
Void Adjud( Boolpi m alegBat tuta*pBat tutaji ntl ayer)
Prepar esthe sym bolf ort he drawing.
Void Draw ()
Drawing m ethod f ort he pausa
Void pii nt()
Printing m ethod.

void hi t()
Iti nitidisesthe res,by st ting Altezza=0 and Num Spaces=1 and put ting NULL dlIt he
pointersl ta initidiest heredangl esthatdd imisthered.
BoolDd eteSym (D raw O bjedt*sm )
Itded etestheged fiedymboli fi i samongthoselinkedtothered.l tr eurnsTRUE ift he 9/ym bolhas
been sucoef  ully dd eted.
Cm dR eitSym C om m andSym Cm d)
Seethe gener ddoaum ent a@ionontheSym Command mbbdinsd ion 1. 19.
char*Dexii beg(Context)
Degriptionoft hegm bal .

17.6 Class NBisciom a

17.6.1 Descii ption

TheNBisr omadassi m pem entsthe sym bolofl/ 32 dur @ionnot e
17.6.2 FatherCl ass

N ota
17.6.3 Public M ethods

N Bisyom a( )

Condrudor.
void hi t()
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Itper form sinitofN ot a st ting the gppr opriateID.
voidAdjugF ()
Prepar esthe sym bolf ort he drawing.
void Draw ()
Drawing m ethod f ort he sym bal .
voidpri nt()
Printing m ethod.
char*Dexi beg(Context)
Degriptionoft hegm bal .
voi d D raw ForA coordo( );
Drawing m ethod f ort hegmboli nacdhor dt ai nginaoountt he st ting oft heflags
voi d pii ntForA coordo( );
Printing m ethod.

17.7 Class NB eve

17.7.1 Desci ption
TheNBreved assi m plem entsthe ym bolofbr  evenot e
17.7.2 FatherCl ass
N ota
17.7.3 Public M ethods
NBreve()
Condrudor.
void hi t()
Itper form sinitofN ot a st ting the gppr opriateID.
voidAdjug F ()
Prepar esthe sym bolf ort he drawing.
void Draw ()
Drawing m ethod f ort hesym bal .
void pri nt()
Printing m ethod.
char*Dexii beg(Context)
Degriptionoft hegm bal .
voi d D raw ForA coordo( );
Drawing m ethod f ort hegm boli nadhor dt ai nginaoountt he st ting oft heflags
voi d pii ntForA coordo( );
Printing m ethod.
voi d SetL G am bo {/ unitl g)
DoesnothingThi snotedoesnothaes em.
voi d SetC oda (B 0olC oda)
DoesnothingThi snot edoesnothaef lag.

17.8 Class NCiom a

17.8.1 Descii ption

TheN Crom adassi m pem entsthe sym bolofr  om ancte.
17.8.2 FatherCl ass

N ota
17.8.3 Pot ected Attii butes

BooAad accat ura
TRUEft henoteisagraenat eoft heki nd‘acd aocat urd’
17.8.4 Public M ethods
N Crom a()
Condrudor.
void hi t()
Itper form sinitofN ot a st ting the gppr opriateID.
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voidAdjug F ()
Prepar esthe sym bolf ort he drawing.
void Draw ()
Drawing m ethod f ort he sym bal .
voidpri nt()
Printing m ethod.
char*Dexni beg(Context)
Degriptionoft hesm bal .
voi d D raw ForA coordo( );
Drawing m ethod f ort hegmboli nadhor dt ai nginaoountt he st ting oft heflags
voi d pii ntForA coordo( );
Printing m ethod.
voi d SetAad accat ura( Boolb) ;
Sett he Aad accat urapar am eer.
BoolG e Aad accat ura( )
Returnstheva ueofAcd aocat ura
Cm dReutSym Com m andSym Cm d& Batuta*pBat tuta)
Returnsacom m and rd ated to the conver sonfrom grace not eto notaand vi cever s

17.9 Class NFusa

17.9.1 Descii ption
TheNFusad assi m pem entsthe ym boloff usanot e

17.9.2 FatherCl ass
N ota
17.9.3 Public M ethods
N Fusa()
Condrudor.
void hi t()
Itper form sinitofN ot a st ting the gppr opriateID.
voidAdjug F ()
Prepar esthe sym bolf ort he drawing.
void Draw ()
Drawing m ethod f ort he sym bal .
voidpri nt()
Printing m ethod.
char*Dexii beg(Context)
Degriptionoft hegm bal .
voi d D raw ForA coordo( );
Drawing m ethod f ort hegm boli nadhor dt ai nginaoountt he st ting oft heflags
voi d pii ntForA coordo( );
Printing m ethod.

17.10 ClassNM inim a

17.10.1 Desci ption
TheNM him adassi m pem entsthe sym bolofm i nim anote.

17.10.2 FatherCl ass
N ota
17.10.3 Public M ethods
NM nim al)
Condrucor.
void hi t()
Itper form sinitofN ot a st ting the gppr opriateID.
void Adjug F ()

Prepar esthe sym bolf ort he drawing.
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void Draw ()
Drawing m ethod f ort he sym bal .
void pri nt()
Printing m ethod.
char*Dexi beg(Context)
Degriptionoft hesm bal .
voi d D raw ForA coordo( );
Drawing m ethod f ort hegmboli nadhor dt ai nginaoountt he st ting oft heflags
voi d pii ntForA coordo( );
Printing m ethod.
voi d SetC oda (B oolC oda)
DoesnothingThi snot edoesnothaef lag.

17.11 Class NSem ibiscom a

17.11.1 Desci ption
TheN Sem bisr om adassi m plem entsthe gym bolofsemi  bi sr om anote.

17.11.2 FatherCl ass
N ota
17.11.3 Public M ethods
N Sem bisoom a( )
Condrudor.
void hi t()
Itper form sinitofN ot a st ting the gppr opriateID.
void Adjug F ()
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
Drawing m ethod f ort he sym bal .
voi d pii nt()
Printing m ethod.

char*Dexii beg(Context)

Degriptionoft hegm bal .
voi d D raw ForA coordo( );

Drawing m ethod f ort hegm boli nacdhor dt ai nginaoountt he st ting oft heflags
voi d pii ntForA coordo( );

Printing m ethod.

17.12 Class NSem ibeve

17.12.1 Desci ption
TheN Sembreved assi m pem entsthe yym bolofemi  brevenot e
17.12.2 FatherCl ass
N ota
17.12.3 Public M ethods
N Sem breve( )
Condrudor.
void hi t()
Itper form sinitofN ot a st ting the gppr opriateID.
voidAdjug F ()
Prepar esthe sym bolf ort he drawing.
void Draw ()
Drawing m ethod f ort he sym bal .
voi d pii nt()
Printing m ethod.
char*Dexii  beg(Context)
Degriptionoft hegm bal .
voi d D raw ForA coordo( );
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Drawing m ethod f ort heg/m boli nadhor dt ai nginaoountt he st ting oft heflags
voi d pii ntForA coordo( );
Printing m ethod.
voi d SetL G am bo {/ unitl g)
Doesnothing.Thi snotedoesnothaed em.
voi d SetC oda (B 0olC oda)
Doesnothing.Thi snot edoesnothavef lag.

17.13 Class NSem iciom a

17.13.1 Descii ption
TheN Sem &rom adassi m pem entsthe ym bolofssmi  aom anote.
17.13.2 FatherCl ass
N ota
17.13.3 Public M ethods
N Semim nim a(
Condrudor.
void hi t()
Itper formsinitofN ot asstting the gopr opriatelD.
void Adjug F ()
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
D rawing m ethod f ort he ym boal .
voi d pii nt()
Printing m ethod.

char*Dexii beg(Context)

Desriptionoft hes/m bl .
voi d D raw ForA coordo( );

Drawing m ethod f ort heg/m boli nadhor dt ai nginaoountt he st ting oft heflags
voi d pii ntForA coordo( );

Printing m ethod.

17.14 Class NSem im nim a

17.14.1 Desci ption
TheN Sem im him adassi m pem entsthe ym bolofssmi  m him anote.
17.14.2 FatherCl ass
N ota
17.14.3 Public M ethods
N Sem @om a( )
Condrudor.
void hi t()
Itper form sinitofN ot asstting the gopr opriateD.
void Adjug F ()
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
D rawing m ethod f ort he ym boal .
voi d pii nt()
Printing m ehod.

char*Dexii beg(Context)
Desriptionoft hes/m bl .
voi d D raw ForA aoordo( );
Drawing m ethod f ort hesym boli nadhor dit akinginacoountt he st ting oft heflags
voi d pi ntForA coodo( );
Printing m ethod.
voi d SetC oda (B 0olC oda)
Doesnothing.Thi snot edoesnothavef lag.
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17.15 Class PBisciom a
17.15.1 Descii ption

ThePBigr om adassi m pem entsthe s/m bolofbi s om a pause.

17.15.2 FatherCl ass
Pause
17.15.3 Public M ethods
PBisaom a( )
Condrudor.
void hi t()
Itper form sinitofPausaset  ting the gopr opriatelD.
wvoi d Adjug( Boolpi m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
D rawing m ethod f ort he yym boal .
voi d pii nt()
Printing m ethod.
char*Dexii beg(Context)
Desriptionoft hes/m bal .

17.16 Class PCiom a

17.16.1 Descii ption
ThePCrom adassi m pem entsthe sym bolofe  om apause.
17.16.2 FatherCl ass
Pause
17.16.3 Public M ethods
PCrom a)
Condrudor.
void hi t()
Itper form sinitofPausaset  ting the gopr opriatelD.
wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
D rawing m ethod f ort he ym boal .
voi d pii nt()
Printing m ethod.
char*Dexii beg(Context)
Desriptionoft hes/m bl .

17.17 Class PFusa

17.17.1 Desci ption

ThePFusad assi m plem entsthe sm boloff  usa pause.
17.17.2 FatherCl ass

Pause

17.17.3 Public M ethods

PFus()
Condrudor.

void hi t()
Itper form sinitofPausaset  ting the gopr opriaelD.

wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.

voi d Draw ()
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Drawing m ethod f ort he sym bal .
voidpri nt()
Printing m ethod.
char*Dexni beg(Context)
Degriptionoft hesm bal .

17.18 Class PG enei ca

17.18.1 Desci ption

ThePG engricad assi m plem entsthe ym bolofgener  icapaue.
17.18.2 FatherCl ass

Pause

17.18.3 Public M ethods
PG enei ca()
Condrudor.
void hi t()
Itper form sinitofPausaset  tingthe gppr opriatelD.
wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
Drawing m ethod f ort he sym bal .
void pri nt()
Printing m ethod.
char*Dexii beg(Context)
Degriptionoft hegm bal .

17.19 Class PDueBattute

17.19.1 Desci ption

ThePueBatutte d assi m plem entsthe gym boloft w0 m essurespause.
17.19.2 FatherCl ass

Pause

17.19.3 Public M ethods
PDueBattute()
Condrudor.
void hi t()
Itper form sinitofPausaset  tingthe gppr opriatelD.
wvoi d Adjug( Boolpri m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
Drawing m ethod f ort he sym bal .
void pri nt()
Printing m ethod.
char*Dexii beg(Context)
Degriptionoft hegm bal .

17.20 Class PMinim a
17.20.1 Desci ption

The PM nim adassi m pem entsthe ym bolofmi  nim apause.
17.20.2 FatherCl ass

Pause

17.20.3 Public M ethods
PM him a
Condrucor.
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void hi t()
Itper form sinitofPausaset  tingthe gppr opriatelD.
wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe ym bolf ort he drawing.
void Draw ()
Drawing m ethod f ort hesym bal .
void pri nt()
Printing m ethod.
char*Dexii beg(Context)
Degriptionoft hegm bal .

17.21 Class PQuattioBat tute

17.21.1 Desci ption

The PQ udatroBattute d assi m plem entsthe sym boloff  ourm easur espause.
17.21.2 FatherCl ass

Pause

17.21.3 Public M ethods
PQ uattioBat tute()
Condrudor.
void hi t()
Itper form sinitofPausaset  tingthe gppr opriatelD.
wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
Drawing m ethod f ort he sym bal .
void pri nt()
Printing m ethod.
char*Dexii beg(Context)
Degriptionoft hegm bal .

17.22 Class PSem ibisciom a

17.22.1 Desci ption

ThePSem bisy om adassi m pem entsthe sym bolofssmi bi sr om apause.
17.22.2 FatherCl ass

Pause

17.22.3 Public M ethods
P Sem bisoom a( )
Condrudor.
void hi t()
Itper form sinitofPausaset  ting the gppr opriatelD.
wvoi d Adjug( Boolpri m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
Drawing m ethod f ort he sym bal .
void pri nt()
Printing m ethod.
char*Dexii  beg(Context)
Degriptionoft hegm bal .

17.23 Class PSem ibeve

17.23.1 Desci ption
ThePSem breved assi m plem entsthe ym bolofeem i breve pause.
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17.23.2 FatherCl ass
Pause

17.23.3 Public M ethods

PSem breve( )
Condrucor.

void hi t()
Itper form sinitofPausaset  ting the gppr opriatelD.
wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
void Draw ()
Drawing m ethod f ort he sym bal .
voi d pii nt()
Printing m ethod.
char*Dexni beg(Context)
Degriptionoft hegm bal .

17.24 Class PSem iciom a
17.24.1 Desci ption

ThePSem irom adassi m pem entsthe sym bolofemi  aomapause.

17.24.2 FatherCl ass
Pause

17.24.3 Public M ethods
PSem oom &( )
Condrudor.
void hi t()
Itper form sinitofPausaset  tingthe gppr opriatelD.
wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
Drawing m ethod f ort he sym bal .
void pri nt()
Printing m ethod.
char*Dexii beg(Context)
Degriptionoft hegm bal .

17.25 Class PSem im nim a
17.25.1 Desci ption

The PSem m him adassi m plem entsthe 9/m bolofssmi m nim apause.

17.25.2 FatherCl ass
Pause

17.25.3 Public M ethods
PSem m nim a)
Condrucor.
void hi t()

Itper form sinitofPausaset  tingthe gppr opriatelD.
wvoi d Adjug( Boolpri m alegBat tuta*pBat tutai ntl aye)

Prepar esthe sym bolf ort he drawing.
void Draw ()

Drawing m ethod f ort he sym bal .
voi d pii nt()

Printing m ethod.
char*Dexii  beg(Context)

Degriptionoft hegm bal .
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17.26 Class RipBattuta

17.26.1 Descii ption

TheRipBatutad assi m pem entsthe ym bolofr  epetition m easure.
17.26.2 FatherCl ass

Ripetiz one

17.26.3 Public M ethods
RipBattuta()
Condrudor.
void hi t()
Itper form sinitset ting the appr opriaelD.
wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
D rawing m ethod f ort he yym boal .
voi d pii nt()
Printing m ethod.
char*Dexii beg(Context)
Desriptionoft hes/m bl .

17.27 Class Ripetizione

17.27.1 Descii ption
TheRipetiz oned assi m pem entsthe yym bolofr  epetition m eaare.
17.27.2 FatherCl ass
Figura
17.27.3 Public M ethods
Ripetid ong)
Condrudor.
voi d SetPoddassDraw O bj ed *oondd  assPoi nt& )
Seit he pod tion fort he g/m bol stobedravn
void hi t()
Itper form sinitset ting the appr opriaelD.
wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
voi d Draw ()
D rawing m ethod f ort he ym boal .
voi d pii nt()
Printing m ethod.
Cm dReutSym Com m andSym Cm d& Batuta*pb=NULL)
Returns CM D_FAL

17.28 Class RipM ezzaB attuta

17.28.1 Desci ption
TheRipM ezaBatutad assi m pem entsthe sym bolofr  epetition hd fm esar e
17.28.2 FatherCl ass
Ripetiz one
17.28.3 Public M ethods
RipM ezaBattuta()
Condrudor.
void hi t()
Itper form sinitst ting the gppr opriatelD.
voi d Adjug( Boolpri m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
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void Draw ()
Drawing m ethod f ort he sym bal .
void pri nt()
Printing m ethod.
char*Dexi beg(Context)
Degriptionoft hesm bal .

17.29 Class RipTem po

17.29.1 Desci ption

TheRipTem podassi m plem entsthe s/m boloft  im e iepetition.
17.29.2 FatherCl ass

Ripetiz one
17.29.3 Public M ethods

RipTem po()

Condrudor.
void hi t()

Itper form sinitst tingthe gppr opriatelD.
wvoi d Adjug( Boolpii m alegBat tuta*pBat tutai ntl aye)
Prepar esthe sym bolf ort he drawing.
void Draw ()
Drawing m ethod f ort he sym bal .
void pri nt()
Printing m ethod.
char*Dexii beg(Context)
Degriptionoft hegm bal .
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18 Fet boad & Not e Headtypes

18.1 Diagiam oft he cl asses

Strum ento s/

DitaCorde

wxD id og

Legend:

—» pelation1SA..."
------------------------ » el ation'"!S REFERRED BY... "

=P €l ation "USE... "
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ClassDegr iption

18.2 Class DitaCode

18.2.1 Desci ption

Thisd assoont ansthefretboar dsi nform aion and pr ovi destodraw itont he sr eenl tsattributesgetd |
im potantdat a to desx ibe a frethoard symboal .Li ke Strum ento can be putup ordownt henotel ti s
referred by Fi guraanditcanbepl aced awwher einamesaure(onanocteonar et,onabl ank pace) | f
youwantt oaesteanew frethoardonlyus ngthisd assyouhaet ocoodeyouri nformdioninthism ode
to presst he 2™ fretwhi tt he 3" fingeron t he 6™ ring you haet o st he firs( because t he or der of
dgring numberi srever sed)char adteroff mt sdringas’ 2and off ingesg ringas’ 3.Theot herr ules
and Ime example are expl aned in the atributes st ion.W e auggett o ue thisd ass a eaing by
DitaFileobj edt hatget sinformaion by af retboar dsar chi ve (sandar d pod tion).

18.2.2 FatherCl ass
Strum ento

18.2.3 Pt ected atti butes

char* nam e

oont ainst he nom end ature oft he chor d pod tion (eg.:F,Cmg 7Dmb5h);
intng 1i ngs

oount sthe num berofg  ringsofi ng rum ent( e.g.:G ui tarhas6) ;
dharf s

isadringofng 1i ngschar adersthaged fiesforeach s ringthefrett opres(eg.:.C ont he gui tar
produces’x320l0"wher  e‘o'meanst oplaythed ringwithoutpr ess ngany f retswher ess‘ Xm eans
tomuethegring);

charf inges
asfresisadring ofcdhar atersthagiowswhi chfingermudpr essthedring (eg.:C ont he qui tar
gives'732717"wher e'7meanst hanof reti spresed and r ady compares’ 9t ham eanst o play
with thum b);

inthead
indict esthe ¢ artf retoft he chor d pod tion ifi ti sdifferentf rom hefirg( eg.:ont heguitaEbi s
paedat he6");

char* bare
indictestheg artingandt heendi ngg ring ofposs  blebarré (e.g.;ont he gui tarF hasbar réthas arts
from tel® gringandf inishesat he6™dring;i ti swrittenas16) :t hefreti snoti ndicat ed because
isobtaned byt hefretpr esedondg ating g ring.

18.2.3.1 Public M ethod

Ditacorde( )
isthedef aultoond rud ort haiar estesaO- gring fretboard (iti snoti ntereting);
Ditacode( intng 1i ngscharnam f ]car f et ], nthead,charf  inged |charbard  3])
isthecond rua ort heif illstheatributesofDi tacor ded asst o o esteanew fretboar d,
Ditacorde( D itacorde & hC hord)
isthecopy cong rud or;
~Ditacorde( )
istheded royert hatded |ocat esm em ow;
charrGet Nam €]
returnsthe charg  ring with the chor d nom end ature;
dharGet Note)
getsthetonicnoteandr eturnsitasadchad  ring(eg..C7r gurns'C) ;
intGet NSti ngy)
getsthenum beroft hed ringsoft hefretboar d;
void Draw ()
draw sthefretboard onthe s een;
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voi d Pii nt()
printsthefretboar d on aPog Saiptf ile
charDexi be()
ged fiesthepropertiesasadhad  ringusedf ort he save pr ocedur e

18.3 Class DitaFile

18.3.1 Desci ption
Thisd aswasa eaedto uet hetext ypea chive us ngitspubl ic mehodsDi taFile an mowein the
file dways poi nting to frethoard pod tion,i tcan sear ¢ch the usy 's requedt ed fretboards The ot her
m ehodsar eim portantbecauset hey cancountand | igd If retboar dsf ounded f orachosennomend  aure,
dlnomend aures (with unlessone f rethoar d)f ora chosnt onicnotet he aval lable tonic notesfora
chosn num berofg  ringsAf teryouhad poi ntedinthefileaterassar chyoucanr eadinformaonand
buildaDitaComdeobj edus ngthe G eChord( ... )m ehod.

18.3.2 Piot ected Atti butes
FLE*f p
isthefile poi ntert othe pod tion f retboar dsar chi ve;

18.3.3 Public M ethods
Ditafile(charf ilenam €
isthecond rud ort hatopenst hefilenam earchi ve
~Ditafilg()
isthedes royert hatd osest hear chi ve
intO pen( char*f ilenam €
openst hefilenam earchi ve
void Closx)
dosst hear chive
intkO pen( )
reaurnsTRUE ifana chi vei sopen;
iNtEONEO F( )
reurnsTRUE ifi sthepoi nteri sat heendoft hefile
intG oToPog intpog
m ovesthefilepoi nteratt hefretboar dinthe pod tion pos
intSearch(  congchar* ChNam €)
lookst hrougt hthefile and f indst he f retboar d with chor d nom end aure ChNam €
intSearch( congchar* ChNam eji  ntvar)
s chest hevarvar iantf retboar d with chor d nomend aureChNam €
Ditacoder Get Chod( int*out va=NULL charcomment =NULL)
reedsat heaur rentpod tioninthefileand o eatesaDitacor deobj ed r eturnshi spoi nterand f illsthe
outputvar igbl eswith num berofr ead var iantandi tsposs blecomm ent
intN ot eCount (intnd i ngy
oount sthe num beroft oni cnot eswith nd 1i ngs4 rings
intNot edlidg(intng i ngschar*myLi )
fillsmyLida rayofchar aterg ringswiththetonicnotesand ng 1i ngsd ringsr eturnst he count ;
intNam eCount (inthg 1i ngschar*Nat €
oount sthe num berofava  1abl e nom end aureswiththetonicNotechosenand ngd i ngs< rings
intNam edli g (intng 1i ngscha*Not ecda*myLi 9)
astheNotelidf illsthearraym yLigwi ththeava lable nom end aures
intVasCount (intng 1i ngschar* Nam €)
ocount sthe num berofdi  fferentf retboar dsf ort he sam e dhor d nom end ature:
intVad.i 4 (intng i ngschar* N am e, char** com m ent j nt*vasDi  taC ode™ C hordg
makesalidofdi fferentf retboar dswith the sam e chor d nom end ature and f illsthe out putvar iabl es
asan a ray ofvar ianti dentifiersana ray ofcommentd ringsand Chodsasanar  ray ofDi tacor de

ref erences
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18.3.4 Pot ected M ethods
char Sym Trad( char ToT rad)
aprivate fundtion thatt rand aesar chivetexdused by Get Chord method (#b and °a e differently

@oded) .

18.4 Class Nota

18.4.1 M odification Descii ption
ClassNotawasm odifiedtorepresentnot eswith differentheadt ypesThi snew inform aionisoont ained
in HeadType a tribute and there are mehods t o reed and write this atribute. Otheri nformaion is
contained i n the DxG am bo and DyG am bo dributest hese ped fy the var iabl e pos tion oft he 2 em
garting poi ntwi th repedt othe note heed cent re and they d <0 can ber ead and write us ng m ethods
Thereaetwo mehods G e X gam bo(),G &Y gam bo()t o cd aul ete abol ute pod tion oft he ¢ em darting
poi ntused by many dr awv m ehods
Theprevioud y liged atributes ar e filled by Adj ug (...)t hataskst o M ila the cont extr ulesto appl y;
there are two types of r ulesthai nform aoutt he heed codet o printand t he <hiftoft he gem
atachm ent.
The Draw mehod isexposed i nthe draw fundionst hey show t he note head,t he addi tiondaut st he
gem andtheposs ble hooks ..

18.4.2 New Potected Atti butes

NoteH ead D HeadType
gead fiestheheadt ypeoft henote

und gned charH eadCodd 3]
aontainsthe ASClidhar aderstoprintasnot eheadi fheadt ypei sd phanum ericd sethe ASClicode
toprintwi ththemudcfont;:i nthiscaset hiscodei sdet ermined by Aj dusm & hod,

intD xG am bo,D yG am bo
oont ainsthe shi ftsofs em darting poi ntf rom thenot e heed cent re (theyar enorm dised ast othed &
ofnot ehead codet heirvd uescanbe-1, 0,1).

18.4.3 New Public M ethods
voidDraw Tet a()
drawsthe head oft henot e
voidDrwTag i()
draw sthe addi tiondaut  s(ifi ti snecessar y);
voi d Draw C ode()
draw sthe hooks
void Pii ntTet a()
printsthehead oft henot e
voi d Pii ntTagli()
printsthe addi tionalaut s(ifi ti snecessar y);
voi d Pii ntC ode( )
printsthe hooks
voi d SetH eadType( N oteH ead_D headt ype)
st sthenoteheadt ypeasheadt ype
NoteH ead D G e HeadType()
returnst he not e head t ype;
voi d SetH eadC ode(und gned char* codes
<t sthehead A SClloodesascodes
voi d SetD xG am bo{ntdx) voi d SetDyG am bo{ntdy)
s sthehorizont d/verticashi ftoft hedem edremity from thenotehead cat re
intG et DxG am boj,i ntG et DyG am boj
returnsthe horizont d/verticashi ftoft hes em exdtremity from henot e head cent re
intG et Xgam bo(),i ntG et Y gam bo()
returnst he hor izont d/ver ticdlabsol  ute pod tion oft heg em darting poi ntf rom thenot e head ot re.
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18.5 Saving and | oading

The sai ng and | oadi ng oper aionsi n M oods are based on't he def inition ofar eoogni tion gram m ardefined
fort hispur poe

Thesai ngoft hed asDitaCordeim possstoaddtothesmbolt ipod rum ento” ( thatcont ainsd

‘ar chi’es rumentiafiao” )t heindrumentt ablaure’t hatdevd opsi nasequenceofs  ringst hacont ainadl

<tipod umento>:= ...
|<t ablature>

<tablatue>: =TABLATURE DTA_NUM CORDE NTEGER DTA_NOM E STRNG
DTA_TASTISTRNG DITA_DITA STRNG DTA_BARRE STRNG
DTA_TASTO NTEGER <updown>

the necessr y informaion for r econd ruding the objed. | n order t o diginguish each i nfformdion a
recogni § ng & ring pr ecedes

Exampleofasai nggring::
TABL NSTR 6 CHNAM "E7" FRETS "020l00" FINGS "727177" BARRE "00" HEAD 0 UP

Fort he d ass Notahasbeen necesr yto extend the previ ous recogni tion grudurein ordert o end o the

<tiponot acom pleta>: = <tiponot a> <headnot a> <gpad ng>
<headnot a>:=|HEADNO TA <ipoheadnot a>

<tipoheadnot a>:= CLASSIC
[ALPHANUM
|[ALPHANUM SQUARE
|[ALPHANUM REVERSE
|[CRCLEX

l...
ISQUARE

inform aion concer ning the type of not ehead. W e added t o the symbol‘t iponot acom pletd’ t he i dentifier
‘heednot d't hati nd udest hetype ofnot  ehead pr eceded f rom apasswvord.

Exampleofsai ng g ringsobt anedfrom hed asNota

BF 8 NW HEADNOTA DDIESIS HN 2 EF
BF 97 N4 HEADNOTA CLASSIC S UP HN 2 EF

In the case ofnot e with notehead ofan d phanum ericat ypeisim potantt o ssed 0 the 4ring of ASCI |
oodesi nd deit.l ti simpotantt o cond dert hisinformaiontypi cdoft henoteeveni fi ti sinacdhor d wheress
isnotnecessr  yto gped fythetypeofnot ehead (iti sd readyi ndicat edinthe chor d).
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<dmud nota>:=...
| <headoode>

<headoode>: =|HEADCODE STRNG

Anand ogued gindion hasbeenmadef ort heatributesdur aion and hei ght.l nfadt hesavi ngoft hegring

ofoodescan bef oundintheoong ruat ruanotd (wheewe canfind d < the hei ght)t hati sged fiedin
each not eofachor d.

BAC 1
N4 HEADNOTA ALPHANUMREVERSE S DWN FING UP
NA 137 HN -3 HEADCODE "5"
NA 1 HN S5 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
i Wedel Music Editor [ [O] ]
File Edit Mizc Sumbols Format Analpsis Ewecution Help
Select Symbeol = Erec| a <0<« | < | > >0 w ||| 11| J| @ |Color| —| down|»e| e | edit | <2
- 25- j
I -
f E 25% ﬁ: ; H
2|5 L |H r r
@:259_ e S e T S
ﬁ?b Bhrrei7? % LS i} o
wE Gbrﬂaj?
air ® —
i1 &ir
1333
43111 LI
A
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InteradionwithM ila

M ilaconsent stounder gand and gppl yintheedi tingphased [t henecessr yrulesf ort he cor redf orm ating
ofamud cdt ext;i ti sbased onr ulesdivided into two groupsi ntroduct ion and pos tioning,t hati ntervene
when particl arcondi tionsoft hegd em verify.

Inordert o make M ilasuppor tourr equirementsiti snecessr ytointroducei nagrammardmiart o thatof
thesavi nghew cong rua sforr ulesand condi tions

Therulesto bei ntroduced concer ntheproblem oft he pod tioningintwo differents tuations
1. t heaoqui rem entoft he ASCllaode oft  he not ehead,
2. t hedhi ftsoft hebegi nning oft hed em from hecent re.

The condi tion thatet imaesthe type ofnot ehead i sadded t o the ‘oondi tion"g/mboli ntheform <paola
diaepel ateza>followed by <tipo dit exa>;t hisconsent sto movethisocondi tionwith othersofdi fferent
ki nd ast he dur ation.

<oondi tion>: =...
|HEAD <H eadType>

<H eadType>: = CLASSC
|ALPHANUM
|ALPHANUM SQUARE
|ALPHANUM REVERSE
|CRCLEX

...
ISQUARE

Ouroondi tionsf oracgui ring the code r el tf rom he com bination oft hetetont hetypeofnot ehead and on
itsdur aion;t he condi tionsm anage d 0 t hereduced not eheads

posiF HEAD DDIESIS AND NOTE NOTINA THEN CodeDDiesisS;
poslF HEAD RHYTHMIC AND NOTE SEMIMINIMA THEN CodeRhythmicB;
poslF HEAD RHYTHMIC AND NOTE MINIMA THEN CodeRhythmicW;

Fort he pod tioning oft heg em ,ont heotherhandt he condi tionsf ort he appl ication oft herule com binethe
oondi tiononthetypeofnot ehead withthaont hediredionoft hegem.

poslF 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 areation ofnew r ulest hefirdt ypeisinsrtedin M ilathrough t he addi tion oft he HEAD
smboli nthe cong rud'Rul €'t hatf indsthe rulesconoxr ning the not ehead.l n addi tion w e have per mited
the rule to ged fy a code addi ng to the ‘g af” cong rudt he variant<par ola chi ave peri loodi o> =
<oodi 02>

RULEPOS CodeDDiesis HEAD RELNOTA CODE=154;
RULEPOS CodeDDiesisS HEAD RELNOTA CODE=93;
RULEPOS CodeRhythmicT HEAD RELNOTA CODE=170;

Theki nd ofr ulesthatoonoxr nthedidance oft hedem isim plem ented addi ng the STEM START gmboal t
reussst heoond rudooor d’pr evioud y ged 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;
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Let’sformaisouraddi tionstoM ilagranmar

<Sym bol>:= ...
|[HEAD
|STEM START

<gaff>=...
| <code>

<ode>: =CODE EQUAL NTEGER

The addi tionst o theinterpreterl anguage ofM i llahad asar eadl tt herevi 9on oft he m odulestham anegei t
astherulemanagerandt helexi cdpar taswe last he o eation oft hemethod foradd ngto M ilatherulesto

be appl ied.

Desription of t he usr’s i nterface
i Wedel Music Editor =] B3
File Edit Mizc Symbolz Format  Analyziz Execution Help
Editing Exec| & || < | 2| D|0=| w2l L1]| J | @ |Color| —| aute |+&| | edit | o=

f| Home s one | , ﬁ . | -
I rFi T 1 Il o o Lo ) 1 % 1 || En 1 |l ] I I =1 1 A
=L iy | T T | T || | T T =] LI | [er Y | T T T 1]
=S F A | I I u, 1| I} T | A =T I | I I | I H
L \;'i:r g T Ll Ca BN — == I 1 Cul oSl I 1 I T 1]
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18.5.1 Inset ion off et boad i nside M oods

The com m and fort heinger tionisinthem enu Sym bolsundert hew ord Fret boads... .

Aftersd etting such wor d the gopl icative asks f ort he chai ae oft he pod tion (noter exorempt y gace)
wherewewouldliketoasod aethefretboar d.

Aftersdl edingthepos tion gopear sadi dog-box f ort he choi ce oft hedes red fretboar d.

18.5.2 Descii ption oft he dialog-box

Thedi d og-box cont rolsare3 combo- boxonel ig-boxonepr evi ew-window ,abut tonfort he conf irm aon.

T ablature Dialog |
— Tahlature
Eh13 1 Guitar — Preview
=h13 2 Guitar
3 Guitar Ghrt2
Eh13 4 Guitar
=hb13 g Guitar i
131241
(8]
string  Tonic Mote  Chord
R N EE - Cancel

18.6 Com bobox

Theusrean ant helidoft he ava labl e dhor dsthrough 3 cont rolsoft he com bo-box t ype t hatped fy the
following featuresoft he soughtf retboar d.
1 Numberofg rings(# Stringd :i sthe combo-box t hathast he priority;i tpr ovi desupdat ing the next
onesacoor dingtotheava lability oft helidofchor ds
2. Toni cNotesd edsthe fundam entdoft he dhor d (eg...Cm 7 hast onic C);t hiscom bo-box aswd |
hasef fedsonthelidoft heaval lablenom end atures
3. Nomend aurevi aud issd It heposs blenomend atures

18.7 List-box

Allt he variantsava lablein the lidt hatst iy the ped fications oft he three com bo-box ar eliged in the
lig-box w her ethey ar e acoom pani ed byt herdated com mentl ti sposs bleto dhoset he preferred one

18.8 Prvi ew
Thepreview window dlowsapreview oft hefretboard s ededinthelig-box and avi sudoonf irmaion of
the chosen dhor  d.

18.9 Button
TheOkbuttond lowspod tioningthe sdl et ed chor dinthesor € td osest hedi d og-box.
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18.9.1 Desci ption oft he editoroft he ChodED f et boad

Theedi tord lowsvisual i9 ngm odi fying,aeat ing new fretboar dsinthelidf ile d encot hatcan be used by
M oodsfort heinser tionsi nd dethe sor es

Theinterface pr esent sf ort he scanni ng oft hefretboar dsi nthe aur rentf ilet hefollowing cont rolst wo gin-
edit( edit-box with arrowsfort heina em enf)f ort he choi ce oft he num berofd  ringsand oft he var iantand
twolig-box cont aningthelidoft onicsand nomend atures

A big cent rawi ndow dlowsviaud isng the = edted fretboard and edi ting it;i n additioniti sprovi ded ofa
edit-box f ori tsownoommentthati spl aced underi t.

Fourbut tonsd low aeating and i nerting in the lidnew chor dschoos ng the a chive to be sanned and
exitingfrom heprogram.

o]
# Strings Tonic Mote Homenclature WVariant
ER 4 :
Db Dm
Mew _ De7 Flig
Insert Eb hd| Dm7b5 =] Exit

Guitar

18.10 Spin-edit# St i ngs

Thiscont roli sa waysbusyandd lowssttingthe num berofg  ringsi nthe fretboar d.

Am ong te cont rolsfort he scanni ng oft helidi thast hepriority becausei fmodi fieditaf fedsdlt heothers
Thenum berofg  ringscanvar yfrom 21009.
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18.11 List-box Toni c Note

It] igs dIt he ava lable tonics with the aurrent number of € rings and d lows s edting the ded red
fundam enta Thef undam entanot esar edwaysexpr esedi nflaf ort heuni form ity oft hear chive

18.12 List-box Nom enclatuie
It idsd It heava labl e nom end atureswith thefundam entdandt he num berofsdl et ed 4 rings

18.13 Spin-editVai ant

Each nom end ature can havem or e ver iants(pod tionsont he fretboar dyandt hesear efound by i naread ngthe
oont entoft  hisoont rol.

18.14 PanelPevi ew -Edit

The window visud isst he fretboard chosen by t he othercont rols and consent sthe edi ti n the following
m oddities
e Clidkingonnam eofchodi ti sposs bletom odifyit.
e Cliking on the fretboard the pos tions oft he fingasont he gringsand t he evert udbaré ar e
m odified;i fweuset heleftbut tonwecani nertaf ingeronag ringmowei ti fi ti sd ready ava lable
ordd eteitbyd idingonit.Ther ightbut tononthe otherhand i susdt o stt he darting and t he
endi ng g ring oft he bar rét hefirgd idkwiththerightbut ton det erm inest he begi nning w heresst he
sondd ikt stheendt hebarrécanbedd eedbyd idd ngonit.
e Thedringsthaa enotpr esed canbepl ayed ‘awiot o’orcanr emanslent. Ther daed ymbol s
ae'v’andXd idd ngonthem teyd ternate
e Thedringsthaa epresed ar erdferredtotheintereded fingers(1,2,3,4,T)shown down.Cl idd ng
onthem they canbem odi fied thankt o the gopr opriatelig-box t haigppear s
e Theindicaors oft he darting button are two:t he capot ag o (bladk bar -line on the top oft he
fretboard thatdd imisthe end oft he hand e oft heingrum enf)and t he ged fic button on one 9 de
(‘n°t agofr) .Thet woindicatorsexd udeeach ot her.Clidd ngontheaur renti ndicatort hearrows
fort heina em ent/dear em entoft  he g arting but ton appeear .

18.14.1.1 Edit-box Com m ent
Thecommentr daedto apartioul af retboardisvi sud ised ont hisoont rolt haper m tsthe m odification.

18.14.1.2 Button New

Itpr epar esanew f retboar d with em pty € ringsand changest  he com m enti n I nsetby U SER.
Thebuttonisad iveonl yaf terl cadingafile

18.14.1.3 Button Insert

Iti nertsthe vi wd ised fretboard in the aur rentf ile The but ton ad ivates & tera modi fication oft he
fretboard or af tert he ommand New and deattivates in the conall ting phase To be not iced:t he
command Insatcont  rolsift he nam e repedt sthe ged ficaionsr equired from he archive and t hust he
m esssgesNomenonval ido (nova id nam e)orl Inomeég ato fozat o (the nam e hasbeen f orced)can be
viud isedbot h m essgesdon’ tper form heinser tion.

18.14.1.4 Button File

ltopensa O pen- didoginordert odar gethelidt obeaoonal tedand modified Thepr edefined ext end on
oft hefilesis" DAT ’andthed arting dired oryisthe aur rentone.

18.14.1.5 Button Exit
Itendst hegopl icative
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19 IND m odué

TheIND modukeiscomposed f rom astofd aseseachonei mpementsamudcdgmbolofi  ndication.
Thelndicationsoons dered e

*+ Fingering;

* Expres onindicaions

e Indicaionsrdaedtothem ute

The Express onindicationsconoxr ningenerdd It heindrumentsand t husar e typi cdl ly d reedy pr esnti n
the sor esin ordert 0 auggedt othe musdan apred e interpretaion oft he mudcdpi eceBd ong to this
kind ofi ndications

e Portao;

« Sforzato;

e AoEto;
Aot oForte
e PodStax;

e Stax o

e Punto Sopra

Theindicationsr efert o notesand dhor dst hereforei nthed asest hati mpementuch f igureswewillr efer
to them. Allt he indicaions are children d ases of a gener ic d ass | ndicad one that desoends f rom
DrawObjed .| nfadd It heindicationsar eobj e sthatcan bedr awn and thust hey i nheritf rom D ew O bedt,
through | ndicaz oned It he necessr y methodsr edefining each time he Draw mehod. The d asest hat
bdongtothismoduleare

* Indicaz one

» Ditegg a@o;

» Egred one

* Portéao;

+ Sforzo;

» StaoA 0;

* Aaato,

*  Aooent oForte;

» PortStacg,

*  PuntoSopra;

* Sording

» ConSord;

* ViaSord;

19.1 Class | ndicaz one

19.1.1 Desci ption
Thisisandbd radd ast hathast he pur pose ofr epresenting d It heindi cat ionst hatcan appearon a
mudcasor e

19.1.2 Fathercl ass
D raw O biet

19.1.3 Childen cl asses
Diteggi atoEgr ed oneSor dina

19.1.4 Piot ected atti butes
aboveN ot a
Booleanthadef inesift heindicationwillbbedr avnaboveorbd ow thefigurethat tr efers
to.
19.1.5 Public m ethods
hdi caz ong()
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Condrucdoroft hed as
BoolG et AboveN ota()

Itr eturnstheatributethahowsi ft hesmboli stobedravnaboveorbd ow the

figureitr efersto.
voi d Set AboveN ot a( B oolabove)
ltst sthe Bool ean at tribute aboveN ot a TRUE ft he indication goes aove or FALSE i fi t
goeshe ow thefigureitr efersto.
void Draw ()
ltdr aw stheindication.

19.2 Class Diteggiato

19.2.1

19.2.2

19.2.3

19.2.4

19.2.5

Desci ption

Thisd assd lowsdes gningthe Diteggi auraThi sisexpr esed t hrough num bersthatoor regpondt o
thefinger sacoor dingtothefollowingtabl e

Thumb

For efinger

M iddl efinger

Ri ng finger

Li ttlefinger

agrhowdPE

Oterd gnsindicatingthefingerscaned dbuthaven’  theeni m plem ented.

Fathercl ass
Indi cation

Childen cl asses
NONE.

Pii vat e atti butes
dito
Chaat et hatr epresnt sthefingeringwithwhichthefigureitr eferstohast o bepl ayed.

Public m ethods
Diteggi ato()
Initidiser:i tet sthedef aultf ingering (1)abovet hefigurewhichitr efersto and def inest he
d assi dertifier.
voi d SetDito(chardi t)
ltt sthenum berr datedtothefingerwi thwhichthefigureitr efersto hast o bepl ayed.
VUnitG e VU 2Up|
Itr eturnsthe di dance f rom the cent re oft he fingering sym bolt o the ext rem e superiorpoi nt
oft hegmboli tsd f.
VUNitG & VU 2D w nf
Itr eturnsthe di gance f rom te cent re oft he fingering s/ym bolt o the ext rem e inferiorpoi nt
oft hegmboli tsd f.
VUnNitG e VU2Rg()
Itr eturnsthe di gance f rom the cent re oft he fingering yym bolt o the ext rem e rightpoi  ntof
thegmboli ts f.
VUnitG & VU2Lft()
Itr eturnsthedi gancef rom teoent reoft hefingering gymbolt o the ext rem eleftpol ntoft he
g/mboli tH f.
void Draw ()
Itdr aw sthefingering.
char*Dexii beg(Context)

186



DE41.1W EDEL TooKit

19.3 Class Espessi one

19.3.1 Desci ption
Thisisan abs radd asthahast he purpose ofdr awing the Eqresd one gyymbol sNotd It he
expr ed on /m bal shave beeni m pem ented,never thdesst hemodused f ord It heing rum entshave
been chosn.
Theexpr ed ongmbol sshow apar tiaul am ethod t o giveoutasound oragr  oup ofsounds

19.3.2 Fathercl ass
Indi caa one

19.3.3 Childen cl asses
A coent oFortePor tatoPor tStaoc,Sf orzat 0,St aocat o

19.3.4 Public m ethods

voidDraw ()
Itdr aw sthe Egor ess onesmbal .
char*Dexii beg(Context)

19.4 Class Accent oFot e

19.4.1 Descii ption
Thisd assd lowsdrawing theacoent oforteg/mbal.

19.4.2 Fathercl ass
Egresd one

19.4.3 Childen cl asses
NONE.

19.4.4 Public M ethods

Aooent oFort )
Initidiser:i tst sthe Acoent oforte yym bolabove orbd  ow thefigureitr efersto and def ines
thed assi dentifier.

VUnitG e VU 2Up|
Itr eturnsthe didance f rom the cent re oft he A coent of orte ym bolt o the ext rem e superior
pointoft hesmboli tsd f.

VUnitG e VU 2D w nf
Itr eturnsthe didance f rom the cent re oft he Acoent oforte yym balt o the ext rem e inferior
pointoft hesmboli tsd f.

VUnitG e VU 2R g()
Itr eturnsthedigance f rom the cent re oft he A coent of orte sym bolt o the ext rem e rightpoi nt
oft hegmboli tsd f.

VUnitG et VU 2Lft()
Itr eturnsthedi dancef rom the cent reoft he A coent of orte sym bolt o the ext rem e leftpoi ntof
thegmboli tsl f.

void Draw ()
Itdr aw sthe A acent of orte.

19.5 Class Pott ato

19.5.1 Desci ption
Thisd ass d lows ded gning the Portato symbolt haton t he sor e gopear s as an hor izontdl ing
mudcd ly itmeanst hat hefigureitr efersto hast o be pl ayed with aparticul arexpr esd ve i ntend ty
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19.5.2

19.5.3

ford li tsduraionst hat hefollowing figureisspar aed by ani m peoptible caeaur aasi fad ur
washetweenthetwo figures

Fatherd ass
Egresd one

Childen cl asses
NONE.

Public m ethods

Pot atof)
Initidiser:i tt sthe Portato above t he figure itr efersto and def inest he identifieroft he
das

VUnitG & VU 2Up|
Itr eurnsthedidancef rom he cent re oft he Portato sym bolt o the ext rem e superiorpoi ntof
thegmboli ts f.

VUnNitG & VU 2D w nj
Itr eturnsthe di gance f rom the cent re oft he Portato ym balt o the ext rem einferiorpoi ntof
thegmboli tsl f.

VUnNitG & VU2R g)
Itr eurnsthe di dancef rom te cent re oft he Portato sym bolt o the et rem elightpoi ntoft he
smboli tH f.

VUnNitG & VU2Lft()
Itr eturnsthe di 2ance f rom the cent re oft he Portato sym bolt o the ext rem e leftpoi ntoft he
gmboli tH f.

void Draw ()
Itdr aw sthe Portato.

char*Dexii beg(Context)
DESCRBE TXT

19.6 Class Pot Stacc

19.6.1

19.6.2

19.6.3

Descii ption
Thisd assi susedt orepresntt he portdaccat 0 9 gnit hatf oreseest wo graphi c obj edt sobt aned with
bitm gp.Suchd assd lowsthe pos tioni ng oft he above m ent ioned obj ed saboveorbd ow thenot e

Fatherd ass
Egresd one

Childen cl asses
NONE.

Public m ethods

Pot Staod )
Initidiser:i tst sthegymbolabove orbd  ow thefigureitr efersto and def inest heidentifier
oft hed as

VUnitG & VU 2U p|
Itr eturnsthedi gance f rom the oant re oft he PortStacc sym bolt 0 the ext rem e superiorpoi nt
oft hegmboli ts f.

VUnitG & VU2Dw nj
Itr eturnsthe di gance f rom the cent re oft he PortStacc ym bolt o the ext rem e inferiorpoi nt
oft hegmboli tsd f.

VUnitG e VU 2R g()
Itr eturnsthe digance f rom e cent re oft he PortStacc sym bolt o the ext rem e rightpoi  ntof
thegmboli tsl f.

VUnitG e VU 2Lft()

188



DE41.1W EDEL TookKit
Itr gurnsthe didance f rom the cent re oft he PortStaoc yym bolt o the ext rem e leftpoi ntof
thegmboli ts f.
void Draw ()
Itdr aw sthe PortStacc
char*Dexni beg(Context)

19.7 Class Sforat o

19.7.1 Descii ption
Thisd assd lowsdes gningthe Sforzato sym bolt hatont he sor e gopear sasa>mud cd lyitmeans
thett hesound mugbepoi ntedoutby ¢ ress ngitsemisd on.

Fatherd as
Egres one

19.7.2 Childen cl asses
NONE.

19.7.3 Public m ethods

Sfozat o)
Initidiser:i tst sthe Sforzato yymbolabove t he figure itr efersto and def inesthe d ass
identifier.

VUnitG e VU 2Up|
Itr eurnsthe di gance f rom the cent re oft he Sforzat o yym bolt o the ext rem e auperiorpoi nt
oft hegmboli ts f.

VUnitG & VU 2D w nj
Itr eturnsthe di gancef rom the cent re oft he Sforzat o yym bolt othe ext rem einferiorpoi ntof
thegmboli tsl f.

VUnitG e VU 2R g()
Itr eturnsthe di gance f rom the ot re oft he Sforzato symbolt o the et rem e rightpoi  ntof
thegmboli tsl f.

VUnitG e VU 2Lft()
Itr eurnsthedidancef rom he cent re oft he Sforzato sym bolt o the ext rem eleftpoi ntoft he
gmboli tsd f.

voidDraw ()
Itdr aw sthe Sforzato symbal .

char*Dexii beg(Context)

19.8 Class St accat o

19.8.1 Descii ption
Thisisan ad radd asst hathast he pur pose ofdes  gning the Staocat 0 sym bol sAccent 0 and Punt o
SopraThe St accat 0 ym bol sm ean thait he dur aion oft hefigurestheyr efert o m usbe deaxr eased of
anhd foomor enthat heuooes veoundsgppearsepar aed by ceear asmoreorl essevi dent.

Fatherd as
Egresd one

19.8.2 Childen cl asses
A aeent o,Punt oSopra

19.8.3 Public m ethods

void Draw ()
Itdr aw sthe Staocat o.
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19.9 Class Accent o

19.9.1 Desci ption
Thisd assd lowsded gning the Acoent o symbolt hatont he sor e gppear sasa and If ullt riang e
upd dedownmud cd lyitmeanst hat hevd ueofdur aionoft hefigureisdea eased ofmor ethanan
ha f.

Fatherd ass
Staocat 0

19.9.2 Childen cl asses
NONE.

19.9.3 Public m ethods

Aooent of)
Initidiser:i tst sthe Acoent o ymbolabove t he figure itr efersto and def inesthe d ass
identifier.

VUnitG e VU 2Up|
Itr eurnsthe di gance f rom the cent re oft he Acoent 0 ym bolt o the ext rem e superiorpoi nt
oft hegmboli ts f.

VUnitG & VU2Dw nj
Itr eurnsthedi gancef rom the cent reoft he Acoent o symbolt othe ext rem einferiorpoi ntof
thegmboli tsl f.

VUnitG e VU 2R g()
Itr eurnsthe didance f rom the cent re oft he Aaent o smbolt o the et rem e rightpoi ntof
thegmboli tsl f.

VUnitG e VU 2Lft()
Itr eurnsthedigancef rom he cent re oft he Accent 0 ymbolt o the ext rem eleftpoi ntoft he
gmboli tsd f.

voidDraw ()
Itdr awsthe Acoent oym bal .

char*Dexsi beg(Context)

19.10 Class Punt oSopma

19.10.1 Desci ption
Thisd assd lowsded gning the PuntoSopra sym bolt hatont he soor e gppear sasadot ;mud cly it
m eansthatt hevd ueofdur aionoft hefigureisdex eesed ofanhd .

Fatherd as
Staocet 0

19.10.2 Childen cl asses
NONE.

19.10.3 Public m ethods

Aooent of)
Initidiser:i tset sthe Punto Sopras/mbolabovet hefigureitr fersto and def inesthe d ass
identifier.

VUnitG e VU 2Up|
Itr eturnsthe di gance f rom the oent re oft he Punto Sopra sym bolt o the ext rem e auperior
pointoft hesmboli tdl f.

VUnNitG & VU 2D w nf
Itr eturnsthe di gance f rom te cent re oft he Punto Sopra ymbolt o the ext rem e inferior
pointoft hesmboli tsdl f.
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VUnNitG & VU 2R g)
Itr eturnsthe digance f rom e cent re oft he Punto Sopra s/m bolt o the ext rem e rightpoi nt
oft hegmboli tsd f.

VUnitG e VU 2Lft()
Itr eurnsthe di 2ancef rom te cent re oft he Punto Sopras/m bolt o the ext rem eleftpoi ntof
thegmboli tl f.

void Draw ()
Itdr aw sthe Punto Soprasym bal .

char*Dexii beg(Context)

19.11 Class Sodi na

19.11.1 Descii ption
Thisd assm anagest he gr gphi crepresent ation oft hetwo m bolsrd atedto them ute

Fatherd ass
Indi caz one

19.11.2 Childen cl asses
ConSordVi aSord

19.11.3 Public m ethods

voidDraw ()
Itdr awsthetwo s/m bols

19.12 Class ConSod

19.12.1 Desci ption
Thisd assi susdt odraw the* withmugs gnt haf oresesagr aphi cobj edobt a ned with bitm ap.

Fatherd as
Sordina

19.12.2 Childen cl asses
NONE.

19.12.3 Public m ethods

ConSord()
Initidiser:i tet sthe gmbol dbove or bd ow the figure dependent |y on the atribute
AboveN otaoft hes/mbol .| tdef inest hed assi dentifier.

VUnitG & VU 2Up|
Itr eturnsthedi gancef rom the cent re oft hewith m ute sym bolt o the ext rem e uperiorpoi nt
oft heg/mboli tsd f.

VUnNitG & VU 2D w nf
Itr eturnsthe di gance f rom e cent re oft hewith m uie ymbolt o the ext rem e inferiorpoi nt
oft heg/mboli tsd f.

VUnNitG e VU2Rg()
Itr eturnsthedi gance f rom te cent re oft he with m ute s/m bolt o the ext rem erightpoi ntof
thegmboli ts f.

VUnNitG & VU2Lft()
Itr eturnsthe di gance f rom te cent re oft he with m ute sym bolt o the ext rem e leftpoi ntof
thegmboli ts f.

void Draw ()
Itdr aw sthewith m ute s/m bol .
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char*Dexi beg(Context)

19.13 Class Vi aSod

19.13.1 Descii ption

Thisd assd low sdes gning thewithoutm ut e s/m bal .

Fatherd ass
Sordina

19.13.2 Childen cl asses

NONE.

19.13.3 Public m ethods

ViaSord( )
Initidiser:i tt sthe withoutm ut e sym bolabove orbed ow the figure and def inesthe d ass
identifier.

VUnitG e VU 2Up|
Itr eurnsthe di gance f rom te cent re oft he withoutm ut e /m bolt o the ext rem e superior
pointoft hesmboli tsdl f.

VUnitG & VU 2D w nj
Itr eturnsthe digance f rom he cent re oft he withoutm ut e yym bolt o the ext rem e inferior
pointoft hesgmboli tsdl f.

VUnitG e VU 2R g()
Itr eurnsthedi gance f rom the ot re oft he withoutm ut e sym bolt o the ext rem elightpoi nt
oft hegmboli ts f.

VUnitG e VU 2Lft()
Itr eturnsthe di gance f rom the cent re oft he withoutm ut e sym bolt o the ext rem e leftpoi nt
oft hegmboli ts f.

voidDraw ()
Itdr aw sthew ithoutm ut e /m bal .

char*Dexii beg(Context)

192



DE41.1W EDEL TooKit

20 INT m oduk

The d ass=s bd onging to the INT modue moddt he mudcdgmbol sthaar e ext ended on sequences of
notes Thee ymbal scd led by means of t he neol ogian intenal ymbal s cor regpond t 0 exeadt ive
prexr iptionsofdi fferentki nds(egt he aexendoand di m nuendo /ym bol sare dynamicss gnsw her east he
phrae makisanindicaion ofeqr es on);never thdessd It he cor repondi ng d ases desoend f rom the
unique d ass| ntEden (dbrevi ation of'f ntervd lo et exn’ext ended i ntervd ).The st ting oft hishi erarchy
hast aken i nto acoountm uch m or ethe gr aphi cbehavi ouroft  he sym bol sthan t hel rm eani ng.

Thed asest hatbd ongtothismoduleare

* ht eval [oEgenthaped dissin
1 Food latowhichtwo g/m baolscoor reppond:Cresoendoand Di m inuendo,
2. Fread a,
3. Cam bioRitomd Io,
4. O nda,
5. Legat uraQ uadra.
e ht eval lothaged dissin:
1. Legat um,
2. Legat uadiva oe
3. M odi fia O ttava.

20.1 Class | ntEsteso

20.1.1 Desci ption
Themanfestureofani ntervasmboli sthati t4 artsonafigureanditendsonanot heroneTher efore
thelntEden d asshasasf undam entdat tributestw o pointersto genericfiguresThename‘et ended
interval "hasbeeni ntroducedt o differentiate the ym bol sthatbegi nsand endson gener  icfiguresfrom
thoset hatadm i tasext rem esonly not esorchor dst hahavebeennamedi ntervdsmbol S| nsd edion
phaseweper miasext remethefigureofabeam butnotanot eofachor dThesd edionofnot esis
typi ca ly per foromed by s edingtw o objed st heexogpt ionisthe Legat uradivVd oreforwhi chthe
dedionofas nglefigureisenoughThed asmanagesal idof'Segment idil ntervd li”(intervd s
sgm entg) .each onewi thitsown graphi cattributesf ort he pod tioningonthesr eenhel ghtand wi dth,
theta lowsbread nganintervd wheni ti stoolongtobeext endedonauni qued afandded gningiti n
differentssgm ent s(iti sapr oblem hatconcer nsDLIOO)

20.1.2 Fathercl ass
D raw O bt

20.1.3 Childen cl asses
Interval loFor od laO ndafFr eod aCam bioRitLegat Q uadra

20.1.4 Connect ed Types
typedefd  rudSegm ent{
PointA bP;
VUnitW dtHgt ;
SegmentpNext ;
intnG am boU p;
intnG am boDwn;
intnFi gure
}H ntE<Segm et
ht E4Segm ent:
Iti mpem entsal igofssgment sofl nterva loEgenl ti scom posed byt hefollowing attributes
PointAbsP Pod tionoft heintervasgment .
VUnitW dtW idth oft heintervadssgment .
VUnitHgtHe ghtoft heintervassgment .
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Segm ent*pNextPoi ntet othesuocress veintervassgment .
intnG am boU p;
intnG am boDwn;
intnFi gure
20.1.5 Pot ected attii butes

Figuma*PFi gStat *PFi gend
Pointerstothefigureonwhichthegmbolg artsandt o thefigureonwhichitends
B oolSopra
Iti STRUE ft hegymbomudbepl aced overt hed &f.
BooRem ove
Iti susedt omanagethe Started ligsofLi gantEdeswi thpriority det e'mined byt he or der.
ht E4Segm entFi i Segm
It dentifiesthetopoft helidofssgment soft heext endedi nterva .
ht E4Segm ent* PFid Segm

Iti sinitialised aNULL ( iti ndi cat esnon- pos tioning) suocess  vel yiti ndi catesthetop oft heligt.

ht E4Segm ent* PAd Segm

[thow st hessgm enit hatwear e aur rently pod tioning.
Num Code N um ecC ode

NumeicCodeoft heinterva .
Battuta*pbat 1pbat 2

Pointersto m esaures
Boohi zo

Tdlsift heintervad artsinthe aur rentpage.
BoodFi ne

Tdlsift heintervaendsi nthe aur rentpage.
intvoi @

Layerwher etheintervai s
BoolM ul tiv

Tdlsift hemeasureispol yphoni ¢
BoolSt em ht
BoolAut o

Tdlsift hemeasureispol yphoni ¢
intSt em Fid

1=up0=downf ort hefirgnot eofi nterva .
intSt em Lad

1=up0=downf ort helagnot ecfi ntervd .
Boolht em

20.1.6 Public m ethods

ht Edexn()
Classoong rudor.

~ht Edex()
Classdes royer.
voi d Set Sopra( B oalb)
Itt sSopa= b.
voi d G eSopra( )
Itr eturns Sopia.
voi d SetR em ove(B oolb)
Ittt sRemowe=h.
voi d G &R em ove()
Itr eurnsRemoe
voi d SetN um eicC ode(N um C odenc)
Ittt sSNumeicCode= nc
Num Code G e\ um eicC ode()
Itr gurnsNumei cCode
voi d SetPFigStat (Figura*pF)
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Itt sthedartingfigureoft hegmbal .
voi d Set PFigE nd(Figura *pF)
Itt stheendi ngfigureoft hegmbal .
Figua*G et PFigStat ()
Itr e¢urnsPFigStat .
Figua*G et PfigEnd()
Itr ecurnsPFigENd.
voi d AddSegm ()
Itaddsassgmentatt heend oft helidoft heintervdssgment s
voi d D eallocaSegm ()
Itded locat esthewholeligofssgment s
ht E4Segm *G ePFird Segm ()
Itr eurnsPFig Segm.
voi d R et PosSegm ()
Itpl acesPAd Segm athetop oft helid.
voi d G oN extAdiveSegm ()
Itm ovesf orwad ofapod tion PAdSegm .
virtuaBooTes AndSet(Figura*pFSt artFi gura*pFEndBoolopr  a)
Itcont rolsift he ki nd off igure cor repondi ng to the poi ntersisoor redwi th repedt o the ki nd of
intervdsgmbal :i ft hetwo pointerscoi nd de orone oft  he two pointsto abeam ,t he m ethod r eturns
FALSE;i ntheoppos tecaet hem ehod st sthe poi nterat tributesatSopaandr eturnsTRUE.
PaointG e AbsPog)
Itr eurnsthe absol ute pod tion oft heintervadssgm entaur  rently ad ive,
voi d SetAbsPosX (V U nitx)
Itt sthe com ponentx oft  heabsol ute pod tion oft heintervassgm entaur  rently adt ive.
voi d SetAbsPosy (V U nity)
Itt sthe com ponenty oft  heabsol utepos tion oft heintervdssgm entaur  rently adt ive.
voi d SetW dth (V U nitw)
It sthewidth oft heintervdssgm entaur  rently ad ive.
voi d SetH eght (V U nith)
Itt sthehe ghtoft heintervdssgmentaur rentlyad ive
vitt uavoi d SetDim {/ U nitw)
Itt sthedi mendons(heightandwi dth)oft heintervdsgmentaur rently adtive
VUnitG e VU 2U p|)
Itr eurnsthe hel ghtoft heintervadssgm entaur  rently adt ive
VUnitG & VU 2Dw nj
Itr eturnsa waysO.
VUnitG e VU 2Lft()
Itr eturnsa waysO.
VUnitG & VU 2R g()
Itr eurnsthewidth oft heintervassgm entaur  rently adt ive.
void Draw ()
Itr ecd Isthe D raw Segm breach ssgmentt  hatcom poset heinterva .
vitt ualvoi d Draw Segm (ht e Segm ent*)
Itdr aw sthe ssgm entpassed aspar am ey,
BooH i t(congPoi nt& ,.Se O bj,Draw O bj et *& ,Sym Pat h& )
Seethe gener ddoaum ent aion oft hem ethodinsedt ion 1.18.2.
BoolSym bal icH it(Sym Pah& ,Se O bjDraw O bj edt *& )
Itdecodest  he pat h gym Path (see par agraph 1. 18.2)
voi d SetNum Bat(shott ,Num C ode)
D eprecat ed.
Num Code G @l um Bat(shott )
D eprecat ed.
voi d SetBattuta (hatnBat  tuta*pb)
Seit o param eierpbat 1 orpbat 2 dependi ng on par am eern.
Battuta*G et Battuta (shoitn)

Returnspbat 1 orpbat 2 dependi ng on par am eern.
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BoolG e hi zo()
Returnspar am eerl niz o.
voi d Sethi z2 o (Bool)
Setpar am eierl nizo.
BoolG et Fine()
Returnspar am eerFi ne.
voi d SetFine (Bool)
Setpar am erFi ne.
voi d SetV oice (inta)
Setpar am elervoi ce.
intGet Voice()
Returnspar am eenvoi e
voi d SetM uktiV oice (B oola)
Setpar am elerM ul tiv.
BoolG & M uttiVoice ()
Returnspar am eerM ul tiv.
voi d SetStem ht( inta)
Setpar am eir'St em Int.
BoolG e Stem ht( )
Reurnspar am eerSt em Int.
voi d SetA uto (inta)
Setpar am eerAt o.
BoolG & Auto
Returnspar am eerAt o.
voi d SetStem Fid( inta)
Setpar an elerSt em Fird.
intG et Stem Fig( )
Returnspar am eerSt em Frg.
voi d Set Stem Lad( inta)
Setpar am erSt em Lad.
intG et Stem Lag()
ReurnsStem Lad.
voi d Setht em ed (inta)
Setpar am el nterm.
BoolG e ht em ed ()
Returnspar am eerl nterm .
void pii nt( )
Printing m ethod
vitt uavoi d Adjug VUFig()
Adjudt hegmboal .
vit ualdhar*Dessi be(Context)
Returnsdesy iptionofgymboi nM DS.
vit ualdhar*Desri beNe( Contedt Num Code)
Returnsdesr iption oft hes/m bol .
vitt ualvoi dVautalegat ure( )
Implementedind assLegat uraevd uaedurs
voi d U pdateG am bht emi(  Figura *pF)
Updatedem upordownf ort hefigureind dethed urs
voi d voi d pti ntSegm (t E<Segm ent*)
Printt he ssgm entpassed aspar am e

20.2 Class Forel la

20.2.1 Desci ption
Thisd assper mistherepresnt aionoft heforad lagmboli nitstwoposs bleforms
< show saesendo
> show sdi m nuendo
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20.2.2 FatherCl ass
IntEden
20.2.3 Pot ect ed Atti butes
B 00IC rescendo
Ifi i STRUEforad laindicatesaesoendoji  fFALSE,di m nhuendo.
20.2.4 Public m ethods
Forod la()
Condrudoroft hed as
voi d SetC resoendo( B oola)
Itput sCreendo = @
BooG et Cresoendo( )
Itr eturnsCesoendo.
voi d SetDim {/ U nitw )
ltst sthewidthandthehe ghtoft hesgmboal .
voi d D raw Segm (ht Ed Segm ent*)
Itdr awsthe gym bolssgm entfpassed aspar ™ am et
da*Dexsi be(Context)
Returnsdesy iptionofgymboi nM DS.
dar*Dexsi  be(Context Num Code)
Returnsdesy iptionofgymboi nM DS.

20.3 Class Cam bhioRit

20.3.1 Desci ption
Thisd assi susedt o0 des gnthe yymbolt hatchangest herefrain,cong ituted by a num ber ,a dotand
anhorizontdl ine

20.3.2 FatherCl ass
IntEden

20.3.3 Pii vat e Attii butes
TextTed o
Attributeoft heTexki nd.
20.3.4 Public m ethods

Cam bbRit()
Condrudoroft hed ass
voi d Set Text (uns gned char ch)
ltst sthe Textat tributeat hechvd ue
und gned charG & Text ()
Itr eturnstheva uecont anedinTet o (1 char ad er).
voi d SetDim {/ U nitw))
Itet sthewidthandthehe ghtoft hesm bol .
voi d Draw Segm (ht E4 Segm ent?)
Itdr awsthe sm bolssgm entpassed aspar am e,
voi d pii ntSegm ht EgSegm ent*)
Itpr intsthe s/m bolssgm entpassed aspar am e,
viit ualvoi d SetColor( intool )
Setsthe ool orpassed aspar  am e,
dar*Dexni  be(Context)
Returnsdesr iptionofgymboli nM DS.
char*Dexni  be(Context Num Code)
Returnsdesr iptionofgymboli nM DS.

20.4 Class Fecci a

20.4.1 Desci ption
Thisd assi susdt orepresentt hearrow graphi cobj edt .Such ym bolhasdi  fferentdi m endons
aooor ding tothenum berofnot ewhichitr efersto.
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20.4.2

20.4.3

FatherCl ass
IntEden
Public m ethods

Freod a()

Condrudoroft hed as
voi d SetDim {/ U nitw )

ltst sthewidthandthehe ghtoft hegmboal .
voi d Draw Segm (ht EgSegm ent*)

Itdr awsthe gym bolssgm enfpassed aspar ™ am et

voi d pii ntSegm ht E4Segm ent*)

Itpr intsthe s/m bolsegm entpassed aspar am ey,
da*Dexsi be(Context)

Returnsdesy iptionofgymboi nM DS.
da*Dexsi  be(Context Num Code)

Reurnsdesr iptionofgmboli nM DS

20.5 Class Legat Quadia

20.5.1

20.5.2

20.5.3

20.5.4

Desci ption

Thisd assi susdt orepresntt hequar ed d urt hati nd udesd s anum ber.
FatherCl ass

IntEden

Pi vat e Atti butes
TNum g0 TNum
AttributeofaTNum ericotypeduet otherdaion|S PART_OFwhthe TNumiomd as
BoolSenzali nea
Attributeto gped fyifl inedoesnothavet obedrawvn.
Public m ethods

Legat Q uadra( )

Condrudoroft hed as
~Legat Q uadra( )

Dedroyeroft hed as
BoolSet N um eo(intn)

It sthenum beroft heattribute TN um an.
intG e N um e()

Itr eturnsthenum berssi nthe TNum atribute.
voi d SetDim {/ U nitw)

Itet sthewidth andt he hel ghtoft he s/m bol .
voi d Draw Segm (ht EgSegm ent*)

Itdr aw sthe ssgm entofsym bolpassed as par amegr.
BoolG & Senzali nea ()

Reurnspar am eerSenzali nea
voi d SetSenzal i nea (Bool)

Setpar aneerSenzali nea
voi d pii ntSegm ht E4Segm ent*)

Itpr intsthe ssgm entofs/m bolpassed aspar am efer.
vitt ualvoi d SetColor( intool )

Setsthe ool orpassed aspar  am e,
dhar*Dexni be(Context)

Returnsdesy iptionofgymboi nM DS.
dhar*Dexni be(Context Num Code)

Returnsdesy iptionofgymboi nM DS.
voi d Valutal egat ure ()

Evduaed urs
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floatG & Durat aTez na(floatt ezf loatden)
Returnsdur aion ofi rregul argr oup.

20.6 Class Onda

20.6.1 Desci ption
Thisd assisusedt orepresentt he wave smbolt hatcan be pl aced dbove orbd ow a sequence of
notesAcoor dingtothenum berofnot esitwi llbel ongerorshor  ter.

20.6.2 FatherCl ass
IntEden

20.6.3 Public m ethods

O nda()

Condrudoroft hed ass
voi d SetDim {/ U nitw))

Itsst sthewidth and t he he ghtoft heg/m bal .
voi d Draw Segm (ht E4 Segm ent*)

Itdr aw sthe ssgm entofgym bolpassed as par ameer.
voi d pii ntSegm ht EgSegm ent®)

Itpr intsthe ssgm entofsym bolpassed aspar am e,
char*Dexni be(Context)

Returnsdesr iptionofgymboli nM DS.
char*Dexni  be(Context Num Code)

Returnsdesr iptionofgymboli nM DS.

20.7 lass | nteval lo

20.7.1 Desci ption
Thisd assr goresnt san i mm edite ed distion ofl ntEgen.The onl y difference cond gsin the
fadt hat he obj edl ntemval 1o admitsasext remesonly notes and chor ds (and notnot esind de the
dhord):t heonl y exoept ionisLegat uradiVd orethatadmi tsasext rem esnotchor dshbutnot esind de
ador d.

20.7.2 FatherCl ass
IntEden
20.7.3 Childen cl asses
Legat uraM odi fO tava
20.7.4 Public m ethods
BodTed AndSet(Figua*pFSt art Fi gura*pFEnd,Boolsopra)
Itoont rolsift he proposed poi ntersoor reppond t 0 notesorchor dsl n the aser tive caei t
ststhe poi ntersand Sopra @t heindicaed vad uesand r eeurns TRU E.Otherwisori ft he
poi nterscoi nd dedoesnotadtandr  eturnsFALSE.

20.8 Class Legat uma

20.8.1 Desci ption
Thisd assper misthe represent aion oft he d urt hatoond gsinamid-dlips sor iented upwards or
downwards W e ded ded to link the orientaion oft he d urt o the Sopla a tribute that he d ass
inherits from ItEdew:i ft he duri sdrawn dove the mudcd! ineisdways repreented as a
apeiormid-dlipgsi fi i sundert helinei sdwaysrepresent edasani nferiormid-dlips s
20.8.2 FatherCl ass
Intervd lo
20.8.3 Childen cl asses
legatVdore
20.8.4 Pii vat e Atti butes
Boall nitSlur( Slur& dur,| ntE<Segm ent'pl)
Initidisest hed urf ort heintervasegm entpassed aspar am et
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20.8.5 Public M ethods
Legat ur&()
Condrud oroft hed ass
voi d SetDim {/ U nitw )
Itet sthewidthandthehe ghtoft hes/m bol .
voi d D raw Segm (ht Ed Segm ent*)
Itdr aw sthe ssgm entofsym bolpassed as par ameg.
voi d pii ntSegm ht E4Segm ent*)
Itpr intsthe ssgm entofs/m bolpassed aspar am et
dar*Dexsi  be(Context)
Returnsdesy iptionofgymboi nM DS.
dar*Dexsi  be(Context Num Code)
Returnsdesy iptionofgymboi nM DS.
void Adjus VUFig()
Prepar essym bol sto bedr avn.
voi d Valutal egat ure ()
Evduaed urs
BooH i t( congPoi nt& p,Sd O bjsd O bjedt Draw O bj edt *& diw O bj ,Sym Path& s/m Path)
Handlehitwi ththemouseon sy eenr eturnsTRU E ifsuaces

20.9 Class M odifO tava

20.9.1 Desci ption

Thisd assi susdt orepresantt hemuscdsmboloft  he ot ave up.
20.9.2 FatherCl ass

Interva lo

20.9.3 Public m ethods

M odifO tava()
Condrudoroft hed ass
voi d SetDim {/ U nitw)
Itet sthewidthandthehe ghtoft hesmbol .
voi d Draw Segm (ht E4 Segm ent*)
Itdr aw sthe ssgm entofsm bolpassed as par amegr.
BooTed AndSet(Figua*pFSt art Fi gura*pFEnd,B oolsopra)
Itoont rolsift he proposed poi ntersoor repondt o notesorchor dsl ntheassr tivecawei t
st sthepoi ntersand Sopa at heindicated vd uesandr eéurnsTRUE.Otherwiseori ft he
poi ntersooi nd dedoesnotadandr  eturnsFALSE.
voi d pii ntSegm ht EgSegm ent*)
Itpr intsthe ssgm entofs/m bolpassed aspar am e,
cdhar*Dexni  be(Context)
Returnsdesr iptionofgymboli nM DS.
dar*Dexni  be(Context Num Code)
Returnsdesr iptionofgmboli nM DS.

20.10 Class Legat uaVal oe

20.10.1 Desci ption
Thisd assi susdt orepresntt hemuscasgmboloft e
20.10.2 FatherCl ass

Legat ura
20.10.3 Public m ethods

Legat uaval o )
Condrud oroft hed as
~Legat uaV al o )
Dedroyeroft hed as
dhar*Dexni be(Context)
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Returnsdesy iptionofgymboi nM DS.
BooTed AndSet(Figua*pFSt art Fi gura*pFEnd,Boolsopra)
Itocont rolsift he proposed poi ntersoor repondt o notesorchor dsl ntheassr tivecaei t
st sthepoi ntersand Sopa at heindicated vd uesandr eurnsTRUE . Otherwiseori  ft he
poi nterscoi nd dedoesnotadtandr  eturnsFALSE.
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21 INTREF M odud

21.1 The Piobl em

Uptonow wasquiteacomplex tak to know the horizontdsgmbol sthaa e garting,endi ng orovera
figure

Fort hisreason i nthe Figuraobj edthasbeeni ntroduced an ar ray ofpoi ntersto the hor izant dsym bal s(sons
ofl ntEdexn)d artingendi ngorovert hefigure

21.2 Changes
Thefollowing arethed assesm odi fed oraddedt 0 aooom plishthistask

Stuaht Ref
INtRefTypet ype
thetypeofr eferencei fcan be
INT_START hehorizgymboli sgartingfrom hefigure
INT_ OVER Hhehorizgmboli s'over "t hefigure
INT_END e horizg/mboli sendi ngtothefigure
IntEden * ntRef
the poi ntert o the hor izgym bol

ClasFi gura

voi d AddIntRef(IntRefType, INtEgen*)
Addsareferenceofahor izgymbolt othefigure
voi d DdIntRey)
Removesdlt hereferencest otheHorizont ds/mbol spresenti nthefigure
intG et NIntRefy)
Itr eturnsthe num berofr eferencespr esent .
IntRef* G etIntR ef(intn)
Itr eurnsthe poi ntert othen-thIntRefd em entoft hefigure.

ClasBat tuta
voi d Ret INtRe&fY)
Itdd etesd It heintervar eferencesf ord It hefiguresinthemesare

ClasLi gaht aval li
voi d Setupl ntRefg Battutar, Litg 2])
Interndm et hod i thoul dnotbecd led.

Class Spai to
voi d Setupl ntRefy);
Ittt sinthefiguresoft he sor e the referencest o the horizg/m bol s g arting/ endi ng/ over each
figure

ClasLi gaSpat iti
voi d Setupl ntRefy);
Itt sford It hefiguresofd It he soor esthereferencest othe horizg/mbal sd arting/ endi ng/ over
thefigure

ClasPat ituma

voi d Setupl ntRefy);
$eli daSpartiti::SetintRefs
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21.3 How to use

Tousethereferencespr ovi dedi nthefiguresyou haet o:

1 bear ethad It hehorizgmbal sreferenced a egill'd ivet hiscanbedonecd ling
Partitura:Setupl tRef)t hatexpl ored It he sor eshui Idingthereferencesar ray oft hefiguresoft he
gor esW hent hesor eisloadedt hismethod i scd ledbunoocons dencyi smatteinedi fhor izgmbal s
aeaddedordd etedSocd ISe uplntRefstorebui ldthereferencest ooptimizzi nfuture willbe added a
flagm eaningthatahor izg/mbolhasbeenaddedorr em oved and t heref erenceswi llber ebuiltonl yin
thiscaze

2 cd It heFigura:GeNIntRgq)and Fi gura:GeintRef(inn)t osand It hehorizont ds/mbol s
'‘oonned ed'wi ththefigureForexampl e
Figure *pFig;

1.‘c-)lr(i=0; i<pFig->GetNIntRefs();i++)
{

IntRef *ref=pFig->GetintRef(i);
switch(ref->intRef->GetlD())

case CL_LEGATURA: // a slur
case CL_LEGQUADRA: /[ a tuple
switch(ref->type)
{

case INT_START:
/Il a slur or a tuple is starting from pFig

b-rleak;
case INT_OVER:
/Il a slur or a tuple is "over" pFig

IE)-rleak;
case INT_END:
/Il a slur or a tuple is ending from pFig

k.)-rleak;
}

break;

} }

3. Todebugbynowt heeditbut tonoft hetool bari ntheM udcEditor,i susedt oreportt he hor izs/m bol
referencespr eenti nacertanfigureCl ikonaf igureand al idoft hehorizgmbol sconned edtothe
figureisreportedt he num beri sthel D oft heobj edt.

21.4 Notes

1 | ntherderencesofaf igure aereported onlythe horizg/mbol sthatar e g ating/endi ng on f igures of
thesamelayer.

2. Thet erm 'over "doesnotmeant hatt hehorizg/mboli  sgraphi ca ly drawn overt hefigurei tm eanst hat
apreccedi ngfigwreinthesamelayerhase arted ahorizgmbolt hai sended onaf ollowing figurein
thesamelayer.

3. Theor deroft hereferencesoft hesametypei nthefigurei stheorderi nwhich hor izg/m bol shave been
added.
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22 PAR m oduk
ThePAR m oduk cont ainsthed asesr dated to them anagem entofacom pl  ete m ain sor e

22.1 Class Li staSpat iti

22.1.1 Desci ption

Thisd asshast hetak oft he m anagem entoft he soor esind deamain sor el tsmain funaiond ities
ae

e Alignmentoft hem eaauresand &t ting oft hebarl inest hatoong itutethem an sor e

e M anagem entoft he brace br acket s

Each sor einertedinthelidi sendowed with aunequi vocanum er ic code ( the type Num Codeis
defined asshor t).

22.1.2 FatherCl ass
Liga

22.1.3 Pt ected Atti butes
N um C ode C odeC ounter
Counterf orasd gning num ericaodest othed em entsoft helid.
RedangleM usdR edt
Theredangl ethai detifiesthepaceont hesr eenresrvedtotheman sor e

22.1.4 Public M ethods
LigaSpar iti()
Itper form sinit.
~LigaSpart iti()
Itper form sFiee.
void hi t()
Iti nitidisest helig( and CodeCounte)wi thonesor e
voi d Freg( )
Itded locat esthelid.
voi d SetM uddR et (oondRedt angl e& 1)
ltt stheredang eM uscRedequat or.
Redangl e G &M udcR ed ()
Itr eturnsM us cRed.
Spatt ito*G et Spart (Num Codenc)
Itr eturnsthe poi ntert othe soor ein pod tionnc.
voi d PlaceSpart iti(intLef tM amgini ntTopM amgi nVuni t& width)
Itpl acest he sor es oft he man sor e nd uded ¢ affs and br ace br acket s| tdoes notper forms the
dignm entofm esar esThesor esar epod tioned f rom hetoptothebottom intheorderoft helid.
voi d AlignBattut&()
Itpl acest hem easurest hateppeari nthe aur rentpagel  nordet owork cor redt lyeach par  tm udpr esnt
the sam e num berof messr es and t he meaaures bd onging to the ssme col umn mughae t he sme
num beroff iguresin each | ayer . The met hod det ee'm inest he num berofm eaaur esthacan ent eri nthe
arrentpagei  tdoesnotd ignontherightt hem essures
voi d Placeht eval li(Boolonl yLegat ue=TRUE)
Itdi gposest heintervdsmbaol sinthesor elid.
voi d G oBatt(N um C ode nb)
ltcar riesd It he sor estothe m easure#nb.
B oolG oFow ard( )
Itm ovesf orward ofam esaur e
B oolG oBackw ard( )
Itm ovesbadwar dofamesar e
BoolG oNext Pagg()
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ltmoves f orward ofa page| tr eturns FALSE ifi ti sthe lagpage ot herwise itr eurns
TRUE.
B 0olG oPrevPage( )
ltmovesbadawar d ofa pagel tr eurns FALSE ifi ti sthe firgpageot herwiitr eurns
TRUE.
voi d D raw Page()
Itdr aw sthe aur rentpage.
voi d R edraw Page( )
Itr ecdl aul atesand r edraw sthe page.
voi d Draw Tagl i(congPoi nt& )
Itdr awsthelegerl inesneededt oarrivetotheindicated poi nt.
BodH i t(condPoi nt& p)
See gener ddoaum ent a@ioninsed ion 1.18.2.
BoolH i t(congPoi nt& ,SeO bj,Draw O bjed *& , Sym Pah& )
See gener ddoaum ent a@ioninsed ion 1.18.2.
BoaoH i t(condRedt angl e& ,SdO bj,shotl  ayer, Sym Pah& ,Sym Pah& )
See gener ddoaum ent a@ioninsed ion 1.18.2.
BoolSym bal icH it(Sym Pah& ,SeO bj,D raw O bjed *& )
Seesdion1.18.2.
voi d Add(Spatt ito *pSp)
ltaddsasor edt hebottom ofthelig.l tr eorgani st hetype ofsor esont hebad soft he pos tion that
eachoneaur rently asum esi ntheman sor e.
voi d AddAfte( Spatt ito *pSp,Spat  ito*pSpR€f )
ltaddsanew sor e dtert hatpased asr  eferencel tr eorgani st he type ofsor esont he
bas soft hepod tionthateach oneaur  rently asum esi nthemain sor e
voi d De(Spat ito *pSp)
Itdd etesthe sor efrom helid.l tr eorgani st he type ofsor esont he bad soft he pod tion that
eachoneaur rently asum esi ntheman sor e.
BoolDd eteSym D raw O bjet ¥
Itdd etestheass gned ymbol( thaicanbed s abr acebr adet ).
intSave( FLE *
ltsvest hesor esont hefile passed aspar am eter.
voi d Suona (M ooddM diW iite*)
ltgener atesthepl ayabl efileviaM idi nterface.
voi d pii ntPage()
Itpr intsthe page
void GiugificaBat tute (Battuta*Ti poG iug doubl ekGiug)
ltcd Isjudification m ethod ont hem eaaureoft hepart.
void GiugifiaDaA (intdaBat | ntaBat ,Ti poG iug doubl ekGiug)
Itcd Isjudification m ethod onar angeof messur esoft hepart.
intG e Num eoBattute()
Itr eturnsnum berofm esar e
intAl ignBattutelineBreak( )
Thismethod i sused f orl inebreski ng.
voi d Stret chBattute (Battuta* vbat UL gacecdl )
Thismethod g retchthemessrestoreachaged fictargei npad ng.
UL Jug Vei fy (Battuta® vbat doubl ekGiug)
Chedkthefindgad ngofmeasur ewith agivent uning par am eer.
BoolH.as Page()

TRUE il agpage

22.2 Class Pat itula

22.2.1 Desci ption
Thisd assr epresnt sthe mudcdma n sor gand cont ainsthe ligofsor  es(inthiscaet he mog

gopropriate nam eisnotsor e butpat ).
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22.2.2

22.2.3

22.2.4

Beddesthe LiooW n d o thisd asi s used as connedt ion bet ween the gener ic partoft he user

interfaceandt hemudcald ases

Itsmanam Btoamui retheext erndevent sandt otrand atethem incd Isto m ehodsoft hemusd

d ases( Hitand Sym Com m and m ehods) .

Beddest hisitpr ovi dest hefundiond itiesfor:

e Sdting the interndd ausin ordert o interpretcor redly the ext endevent s and per foom te
om m ands

» Dedgningthepageoft hesor e

*  Changing page.

* Changingthenum berofd affsonwhichthem esauresar etobedr avn.

* Inabling/disbl ingtheded gnoft helegerl inestothem ouse

The exeaut ing com m ands conoer nshot hthe M ASEM ASAE andbe DLIOOskdernsasamat ter
of f adt he exeat ion of t he command foreses i ts represnt ation in yymbolic form trough a
drud ure com prehendi ng the codi ng of t he type of ommand,t he type of obj edsinvol ved,t he
agumentsand t he addr eses ( in yymbolicform)oft he obj ed s (e st ion 1.18) ,uch & rudureis
ava lableforat rangmissi onvi aweb and f ori tsexeaut ionbyt heremoeled ern.

Att head udd aefourt ypesofst tingsf ort hecomm andsexi g.

* Immedite Exeat ion oft he command (D oCom m andin m edite):t he exeat ion oft hiski nd of
com m andsdoesnotr equi resthesd edtion ofobj edsintheman sor e
 Exeaution through the = edtion ofan obj ed( DoCommand)i ti sused f ort he insertion of
figuresor namentset c The exeat ion oft he command is per formed by press ng on the | eft
button oft hem ouse
* Exeaution through the & edtion oft wo objeds (DoCommand)i ti sused f ort he insertion of
interva s(durschangeofr  efranet ¢).Theexeaut ionoft hecom mandisper form ed by press ng
onthel eftbut ton oft hem ouse
* Exeaution through the s edion with Redangl e (DoCom mandRe®d):t he exeaut ion oft he
comm and isper form ed by releas ngthel eftout ton oft he m ouse
Fathercl ass
N one
Connect ed types
enum Statein pag
Ithowst heaur rentd ausoft hepagi ngl tcanasumet hefollowing va ues
BEGN_M P Thepag ng hasbeen att ivat ed.
END_BATT Theddwering oft hemeasuresfrom M ASAEaDLIOO.
END_M P The paging hasbeen ended.
Piot ect ed Attii butes

LigaSpart itil igaSpa
Lidoont aning the par tsoft heman sor e
SynCmduUsSymCmd
Commandngmbolicform sthyt heusr . Thet ypeSynCmdsdefinedinsd ion
1.19.4.
SynCmdN&ymCmd
Commandmn g/m bolicform tanganitted (orr ecd ved)vi aw eb.
charf ileNam FLE_NAM E_LEN]
Nameofthefileofl oadi ng/sav ng.
LigaligaSd
Lidofd ededgmbols
Booldhow Tagl i
IfTRUE it 2ud issst helegerl inesoft henotes
Statem pag Im pagi naz one
Ithowst heaur rentd ausoft hepagi ng execut ionoft hemudcapi ece
SaveT ype SaveM et hod
LigaPaent edl igaPar
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Ligoont aning the par enthed sofpar titura
charf ileLoadNam §FLE_NAM E_LEN}
charf ileLoadPat h([FLE_NAM E_LEN]
charf ileSaveNam eFLE_NAM E_LEN}
charf ileSavePat h[FLE_NAM E_LEN]

floatLef tM amgin,TopM amgi nBot tom M agin;

Rightm ar ginand | eftm argin ofm a n window prind pd e
floatDi m SpazoDi m Fi;

def aul tdi m endon ofgpaceand f igur e (depr ecat ed)
floatScal &

BooFi ¢ Sd;
used t 0 m anage com m andsin Tw oSd

long*ETT;
Num Code ETTLenght

LigaEtichet te* idaEti;

StateE xeaut ion StatoOE secuz one;
dae varidble to ocontrol i n whidh exeaut ion 4ep we ae pagi ng
(im paginaz one) i nitexecexeaut  ion
22.2.5 Pot ected m ethods

void Ded et All()
Itded edsdlt heobj et sthatharebeensd et ed.

void Sded All()
It edsdlt heobj edtsthatharebeenga  hered.

voi d Rest Path(Sym Cm d& <)
Itt urnstozer odldat aofPat hland Path2,cont anedin<

Boohst Sd(congPoi nt& p)
Throught he scanni ng oft he soor esi tper form sthesd edtion vi ainer tion:
1. | taoqui resanobj edt hroughtheHitm ethod.
2. | tput sonthefirdd ementoft hearrayar eferencet othep poi nt.
3. | tper form sthecom mand adivated onthe & edt ed obj edt.

voi d Suona (M ooddM diW iite*)
CregtesfileM idi.

22.2.6 Pii vate m ethods

BoolSi ngleSd(condPoi nt& p)
The m ethod per form sthe sd edionofas ngleob) ed:
1 | taoqui resanobj edt hroughtheHitm et hod.
2. | td edstheobj edand addsi tt othelidl igaSd.
3. | fanot herobj edi sdreadypr eenti nthelidi tded edsand dd etesitf rom e
lig.
Atthe end of t he = edion itpr ovides recd ling the gopr opriste methods f or
performingthecommand sfont hesd eded obj ed.
4.
Boollm m edi ateSe (condPoi nt& p)
Ift he command invol ves d It he soor esi tr ecd Is the appr opriate mehod fori ts
exeaut ion,ot herwise itper foomsthe sl edion fort he imm edite exeaut ion oft he
oom m and:
1. | taoqui resanobj edt hroughtheHitm et hod.
2. | tper form stheadt ivat ed com m and on the &2l edt ed obj edt.
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BooTwaoSd (Poi ntp)
Doublesd edionfort heintervai nsertion.
BoolD oC om m andBarma( condPoi nt& p)
Ittt sthebal ineofamessur eford It hesor es
BoolD oC om m andD eéBat(congPoi nt& p)
Itdd etesthem essureindivi duat ed by p.
vi it ualB oolD oC om m andG uppo( )
Itm anagest he exeaut ion oft hecom m andsred atedtothebeam sl ti susdi nordert o
passf rom beamsbdngenctesandvi cever |1
BoolD oC om m andD dC olFig(congPoi nt& p)

22.2.7 Public M ethods

Part itura( )

Itper form snothing.
vitt ua~Part itura( )

Itper form snothing.
floatG et LeftM agi n();
floatG et TopM ami n();
floatG et Bottom M amgin();
voi d SetLeftM agi n(float) ;
voi d SetTopM ami n(float) ;
voi d SetBottom M amin(float) ;
voi d SetDim Spazo(float) ;
voi d SetDim Fi(float) ;
voi d Set Scal a(float) ;

floatG e Dim Spazo();
floatG et Dim Fiy();
floatG et Scal a();

vitt uavoi d KillLioo();

voi d Setim pagi naz one( Stat eim pag)

Ittt sthed atusoft heattribute ofpagi ng.
BoolG et Im pagi naz ong()

Itr ¢urnsFALSE ift he I m paginaz oneat tributeisEND _IM P.
B oolG et Beginim pag( )

Itr gurnsTRUE ift hel m gpginaz oneat tributeisBEGIN_IM P.
BoolG & Fird EndBattim p()

Itr gurnsthed ateofpagi ngendba t mpthefirdt ime
BoolG e Eseuz ong();
BooG et BeginEs();
B oolD oC om m andA ddBattuta(congPoi nt& p);

StateExeaut ion G etStat oE sscuz one();
voi d Set Stat oE secuz one( Stat eExeaut ion );

voi d BeginPaint()

IffhowTag i sadtivej tdd etesthelegerl inestothemousearrow.
voi d EndPaint()

IffhowTag i sadtivei tput sthelegerl inestothemousearrow.
voi d Show Tagli()

Iti nabl esthedes gnoft helegerl inesoft hemousearrow.
BoolH i deTagl i()

Itdi sabl esthedes gnoft helegerl inesoft hemousearrow.
BoolG e Show Tagli()

Itr eurnsTRUE it helegerl ineswereadive
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vitt ualvoi d Draw Tagl i(condPoi nt& )
Itdr awsthenecessr vl egerl inest o arriveto theindi cat ed poi nt.
vitt ualvoi d New ()
Iti nitidisest helidofwor esandt heotherat tributes
vitt uahvoi d Freg( );
vitt ualvoi d hi t();

voi d SetM uddR et (oondRedt angl e& 1)
Itet sart heredang eofsy eendedi catedtothem ain sor e(itad sontheattribute
M uscRedofLi  daSpertiti)
vitt uavoi d G oFow ard( )
[tm ovesf orwadsofam easur e
vitt ualvoi d G oBackw ard( )
[tm ovesbadw ar dsofamesar e
viit uaBoolG oNext Page()
Itdr awsthe nextpageont heaux liary pi xm ap (orwi ndow).l tr eeurnsFALSE ifwe
aeontheladpageot herwieitr eurnsTRUE.
vitt uavoi d Draw ()
Itdr aw sthe aur rentpage oft  hemain sor e
vitt uavoi d Redraw ()
Itr edraws the aur rent page r ecd aul aing the pod tions of t he sor es and t he
dignm ents
vitt ualvoi d G oTop()
Iti splaced at he begi nning oft hemain soor eand i tdes gnst he second pagei nthe
aearexrvedtothesr dling (window orpi xm &p).
vitt ualvoi d AddSpart ito(Spatt ito *pSp)
ltaddsasor eonthebottom ofthelid( i.edowni ntheman sor €).
voi d AddN ew Spatt ito(Spart ito *pSpR &f B oolsopra)
It estesand addsasor e com patible with those d ready pr esent t hati sto sy with
the sam e num berofm esar esand f oreach measur e the same num beroff iguresl t
placest he new sor eaboveorbd  ow the sor epased f orr eference.
Spartt ito*G e Fird Spa()
Itr eturnsthe poi ntert othefirdsoor eoft helid.
Spart ito*G e N extSpa(Spatt ito *pg)
Itr eurnsthesoor eoft helidt haf ollowsthatpoi nted from pp.
Spart ito*G et PrevSpa( Spart ito *p)
Itr eturnsthe soor eoft helidt hatpr eoedest hatpoi nted from pp.
Spatt ito*G e Spat Num (ntn)
Itr eurnsthesor eoft helidt hathaspod tionn.
Spartt ito*G et Spart (Num C ode nc)
Itr eurnsthe soor eoft helidt hathasNum er icCode equat onc
void SeeCom m andCm dD an di,Se Typed ype=N O _SEL SO bjobj =ANY _SEL)
AgT ype ag0=0A T ype agl=0A gT ype ag2=0A igT ype ag3=0,
AT ype agd=0,char*t xt=NULL AT ype ag5=0,A QT ype arg6=0,
AT ypeag7/=0
Itst sthecommand I3 SymCmdbetypeofohj edsto d ed .t hetype ofsd edion
tobeusdandt hea gum entsoft he com m and.
voi d Rest Com m and)
Itr et sUgSym Cmdordernott o perform hecom m ands
Sym Cm d*G eym Cm o
Itr eturnsthe poi ntert oUSSym Cmd.
void SegUsSym CmdSym Cmd )
Ittt sUgSymCmda
BooH i t(condPoi nt& p)
See gener ddoacum ent aioninsed ion1.18.2.
BooH i t(ondRea angl e& ,SdO bj,shotl  aye, Sym Pah& ,Sym Pah& )
See gener ddoacum ent aioninsed ion1.18.2.
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BoolSym bal icH it(Sym Pah& ,SeO bj,D raw O bjed *& )
Seesxtion1.18.2.

voi d DoCom m andim m edit &)
Itexeaut esthe com m andsthatdo notneedt hesd edtion ofobj ed soft hem ain sor e

vitt ualBoolD oCom m andRed Se(congPoi nt& p)
Iti srecd led from te method Lef tButtonRedease of Li 0oW ndow.1 ft he poi nti s
interndand i sin @ edion RECT_SEL tr equires to the mouse the redangle
indicted by the usr and per forms the & edion through the Hitmethod with
redang el ft hesd edionissucoess uli tper form sthe sstoom m and.

BoolD oC om m andht ev{( SynCm d g
Iti nertsanintervd .

vitt ualB oolD oC om m and( congPoi nt& p)
The mehod Lef tButtonPress of Li ooW indow isrecd led. Acoor ding to the ki nd of
Hedion s wi th SeCommand ir e Is the apr opricie mehod. | tred s
aoor ding to the kind of  edion st,t he gopr opriate mehod to manage the
dtuation.] nparticul arf ort he ki nd ofsd edtion RECT_SEL tad ivatesthe mouse
fort hesd edionthroughtheredang eand dedl et sthe obj ed sevent ud ly & et ed.

vitt ualBoolDoNe Sym Cm d(
Itexeaut esNaSym Cmdhai sto syt hecom mand trangmiitted through t he w eb.

vit ualC m dR eaul tSym Com m andSym Cm d& Batuta*pb=NULL)
It per forms the commands that concer n the whole man sor e See gener d
dooum entation oft he m ethod Sym Com m andm st ion 1. 19.

BoolDd eeSym O raw O bjed*y
Itdd etesthesmbolpoi nted by s

vitt ualvoi d Nethvi oC om ando(Sym Cm d )
Itper formsnothing.l ti sredefined and used byt he chi Idrend assesM ASAE redd Is
itever ytimetaaoommand hasbeen wiccesd  ully exeaut edDLI OO eachtim e hat
the userr equi rest he exeaut ion ofacom m and.

viit ualvoi d ReadFrom Netw ok( )
Themehodisusdt otedper iodicd lythebuf feroft heweb (sseNET m odule).

vitt ualvoi d LoadPindex()
It oadst he‘Tabd ladd leParti”( ONCM Taa)( seNET m odule).

vitt uavoi d hi tPart &)
W henaman sor eisloaded f rom afileby meansoft hism ethod the rd ated par ts
aesent otheDLIOOsE&eNET module).

vitt ualBoolG oPrePage(  );
go badkonemesaur e
vitt ualvoi d G oBatt(Num C ode np)
voi d G oBattF O ut(Num C ode nb)
intG & Num Spagoi d){ret um| igaSpa. G etNum O bi);}
voi d SetSaveM ethod( SaveT ype N ew SaveM ethod) ;
SaveT ype G e SaveM ethod(voi d);
void Ret ACL{oi d);

BoolCopi aFileM DS2H D thar * SourcePat  h,char *SourceNam e, char *Det  Path,char
*Ded Nam g

voi d S&NeSym Cm deym Cm d
gsUgSynmCmd
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BoodCm dAddLet tea( SynCmd & SG)

vitt uali ntG e DI eade( charpat  e);

vitt ualvoi d SetAbilCom prey char*pat  eBoolabi 1);
vitt ualvoi d SetAbilCom pressAl [(Boodlabi 1);

vit ualBoolG e Abil_Com prey( inti );

22.2.8 Reading and savi ng FILE

voi d SetFileLoadN am g(char*f Nam €)
charG et FileLoadNam €);
voi d SetFileSaveN am g(char'f Nam €
dharGe FileSaveNam €);
voi d SetPathSaveN am e(charrf Nam €
charr G & PathSaveN am €);
voi d SetPathLoadN am g(char*f Nam €)
char G et PathLoadN am €);

BoolLoad( char*f Nam €
load from file

BoolLoadS( dhar) ;
load from dring passedvi anetwork

voi d Save();
saveonf ile

voi d Pii nt();

printonf ile

Bodm pot M di(char®f Nam gntt 10 ;
load f rom mdif ile

BodExpot M ii(char*f Nam gntt 10 ;
gener atesmiidif ile

BoaDd Spart ito(Sym Cm d SCm d)

voi d Set Tim eExeqBattuta *pht );
pasest hepos tionoft hem essureinger tsitsdur ationinexeot ion
idisl..NumeroBattute

voi d SetTim eExeq(intposl ongtim ey

long G e@Tim eExeq(intnc) ;
pasest hepos tionoft hem esaurereturnsi tsdur ationinexeaut ion
ncisl..NumeroBatute

voi d ReadETT (char*f ilenam e);
readsfile .ETT (withextens on)andi nsrtsdataintheETT array o tera edtingit.
de etesany pr ecedi NgETT aray

voi d SaveETT (charf ilenam €);

voi d BUildETT (N um C odenum _bat);

bui ldETT array ofdi m engon num _batt
vit ualvoi d SinaBat t(Num Code)
vitt ualvoi d Esegui D ebug(voi d*, voi d*, voi d¥) ;

vitt ualvoi d hi tEseouz ong( dhar) ;

vit ualvoi d Jum pToBatt(Num CodeX )§
vitt uavoi d hi tim pagi naz ong();

vitt uavoi d RichPageFow ad( )§
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voi d AddEtichet ta(char, Num C ode)
charG & Etidchet ta(intn) ;

returnsthel abdof#npos  tion
BoolFi ndEtichet ta(char) ;

Num Code G eBattEtichet ta(dhar) ;
returns the progress ve number of t he mesaure rdaed to the labd passed as
par am ey

intG & Num Eidet te();

intG e Num eoBattute();

intCal d.ivel lo(Spatt ito*pslSpat  ito*p) ;

Vit ualvoi d EditingG oBattom ();

vitt ualvoi d EditingJum pBatt(intnbat );
virit ualvoi d EditingG oT op();

vitt ualvoi d Reques Jum p();

vitt ualvoi d G eglLabd ();

vitt ualvoi d NetPiu5();
vitt ualvoi d NetM enob();

Vit ualvoi d G oBottom ();
pod tionsatt heend ofpar titura
BoolO khi tEsq);
BooO kEseouz oneg();
B odlO kdum p( );
B 0odO kC om pila();

voi d AddParent e3 G raf fa(N um C odensN um C odeneNum Codenc);
voi d AddParent e Q uada( Num C odensNum CodeneNum Codeno);
voi d Cald.ive li();

voi d CadPol Bare( );

voi d Scoredug ify();

BoolLas Page();

22.3 Class Pat e

22.3.1 Desci ption
Thisd assr epresant sthe muscdpar tof DLI OO and containsthe soor e with one ormor e muscd
lines(fort he m om entthe i m plem entation cond ¢sofauni que sor e with one ¢ aft hatf oreseest he
cariagereturn).l twillhavet obeabl etorepresntt hepartsontheledernsd lowing the di goos tion
ofmor ethan onel ineofma nsor eforeach or chedt rd( eg.,t he pi ano needst wo gaff9i nauni que
pagedi fferently from theaur rentM ASAE thatcanVvi sud issonl yonepersor e

22.3.2 Fathercl ass
Partitura

22.3.3 Childen cl asses
LoM as
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22.3.4 Public m ethods

Pat &)
Iti sthe cond rudoroft he Partel tusest he ‘new ()" method of Spar tito through a poi nter
from LigaSpartiti nordert oinitidieethefirgd ementoft helid( fort hemomentthelidi s
oond ituted from auniqued em en).

void New )
Iti nitidisest helidofaor esandt heothera tributes

voi d SetN Pentagam m i(intn5)
ltt sthenum berofg  affsforpagel tneedst ohaveM ud dRedst .

voi d G oFomw ard( )
Itm ovesf orward ofam eaaur e

voi d G oBadkw ard( )
Itm ovesbadwa dofameaar e

BodG oNext Page()
Itdr awsthe sucoesd ve page on't he auxi liary pi xm ap (orwi ndow).l tr eturns FALSE ifwe
aeonthelagpageot herwieitr eurnsTRUE.

B 0olG oPrePage( )
Itdr awsthepreviouspageont heaud liary pixm ap (orwi ndow).l tr eurnsFALSE ifwear e
onthefirdpageot herwieitr gaurnsTRUE.

Vit ualvoi d AddSpatt ito(Spatt ito *pSp)
ltaddsasoor eonthebottom oft hesor esl idofPar  te

voi d Draw Tagl i(congPoi nt&)
ltdr aw sthe addi tiondl inetoreacht heindicated poi nt.

void Draw ()
ltdr awsthe soor e

voi d Redraw ()
Itr edi posesPar te ssym bal sand r edraw sthe page.

void hi tPat &)
W henwebad aman sor efrom afilet hankst o thismehod we send t he rdaed partsto
theDLIOOs&eNET module).

Bodim m edi ateSd(congPoi nt& p)
Ift he command invol vesd It he sor esi tr ecd Isthe gopr opriate method f ori ts exeaut ion,
otherwieitper form sthesd edionfort heim m ediie exeaut ion oft he com m and:
1 | taogui resanobj edby meansoft heHitm et hod.
2. | tper form stheadt ivat ed com m and on the sdl et ed ohj et

B oadlD oC om m andG ruppo()
ltmanagest he exeaut ion oft he comm ands related to the beam sl ti sused t o passf rom
beamstod nglenotesandvi cever |1

Cm dR euitSym C om m andSym Cm d)
Itper form scom m andstiatooncer N the whole m an soor eSee gener ddocum ent ation oft he
Sym Com m andi sedt ion 1. 19.

BoodDoNe& Sym Cm d(
Itper form sN eSym Cm dusper form sacom m and arived f rom thew eb.
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23 SCA m oduk

The SCA modue cont ainsthe d asest hati m pem entg/m bol sreferred to Battuta thathave t o be written
outsdethemeaaureitsd f;modoft hem areindicationsooncer ningthebesting oft ime

23.1 Class Num B attuta

23.1.1 Desci ption
NumBdutaisas mpeged disstionof TNumericothataut omaicd ly st sthenecessr yfontf ori ts
represent ation.

23.1.2 Fathercl ass
TNumeam

23.1.3 Childen cl asses
NONE.

23.1.4 Public m ethods
Num Batuta()
Congrudort hatr ecd Isthe TN um eiico cong ruct or( and thust hatofText ).
Num Batuta(intn)
Congruaort hatr ecd Isthe TNum eico cong rud or( and thust hatof Text ).t husst sthetext
oor regpondi ng to the num bern.
char*Dexii beg(Context)

23.2 Class Num G ande

23.2.1 Desci ption
Thisisthe d assusd f ort he represnt ation ofa numberabovet he g &ffi nordert o indicae the
quant ity ofem pt y measuresand t he progress ve num berofa sstofequalm eaaur esThed fference
betw een the tw o represent aionscond dsinthedimendonsoft he char adterf ort hisreaon f rom e
Num Gande d asst wo aub-d ases have been der  ived:Num Pausa and NumUgud e The yymbali s
m anaged by t hem essurethusNum G ended assi sinrdaioni pIS_ REFERRED _BY wh Battuta
23.2.2 Fathercl ass
TNum e

23.2.3 Childen cl asses
N um PausasN um U gude

23.2.4 Public m ethods

Num G randg()
Classoong rud ort hatr ecd Isthecond rud oroft hed ass TN um erico.

BoolSet Txt (und gned char*g
Itet sthetextat tribute (ita locat esthe necessr y mem oy and r ecd Isthe hom onym m ehod
ofText )| fever ythingisdrighti tr gurnsTRUE.

23.3 Class Num Uguale

23.3.1 Desci ption
Iti sthefirgdd assder ived from Num Gande and i tdr awvsthe num berson the equamessr esThe
smboli scent redinthegpaceooupi ed byt hem esaure.
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23.3.2 Fathercl ass
Num Gande

23.3.3 Childen cl asses
NONE.

23.3.4 Public M ethods
Num U guak)
Class cong rudort hatr ecd Isthe cong rudoroft he NumGande d assad gnsthe d as
identifierand st sthefontoft hetext.

23.4 Class Num Pausa

23.4.1 Desci ption
Iti stheseoondd assder ived from Num Gandeand i tdr aw sthe quant ity ofem pt y m eaauresdef ined
by the cor reppondi ng reg .| tr epresent sthe num bert hati s pod tioned above t he goace oooupi  ed by
them esaure.

23.4.2 Fathercl ass
Num Gande
23.4.3 Childen cl asses

NONE.

23.4.4 Public M ethods
Num Pausa()
Class cong rudort hatr ecd Isthe cong rudoroft he NumGande d asad gnsthe d as
identifirand st sthefontoft hetextofbi g dim endon (NBigText Fon).

23.5 Class Let tema

23.5.1 Desci ption
Theingancesoft hed asLet teraareusedf ori dentifyi ng par ticul arpoi ntsoft heman sor ei nordert o
gwvetotheordet rdamor epred referenceThi sd assder ived from Textd lowstherepreent aion
ofbot hd phabetical ettersand num ber sr epresent ing them wih abi g font( nBigText Fon).The sym bol
isplaced abovet he measure and the rdaiondi p between the d assBat tutaand the d assLet teraisof
thelS REFERRED _BY Rd.

23.5.2 Fathercl ass
Text

23.5.3 Childen cl asses
NONE

23.5.4 Public m ethods

Lettera( )
Classoond rudort hatr ecd Isthe cond rudtoroft he Textd assasd gnsthe d assi dentifier
and st sthefontoft hetext.

BoolSet Txt (und gned char*g
Itet sthetextat tribute (itd locat esthe necessr y mem oy and r ecd Isthe hom onym m ehod
ofText )| fever ythingisdrighti tr gurnsTRUE.

char*Dexii beg(Context)

23.6 Class TSal to
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23.6.1 Desci ption
ThedasTSd toisderived from hedas Textand hasal S REFERRED_BYdationdi p with the
Batutad assl tr epreent sthetextudi ndicationsofr epetition and makesava labl e to the usert extud
dhaatders and the two convent ionds gnsofj ump.The i ndications thati toont ains ar e written in
oor repondence ofabarl  inethats gnd stherepetition ofent irem essures

23.6.2 Fathercl ass
Text

23.6.3 Childen cl asses
NONE

23.6.4 Public m ethods

TSalto()
Classoond rudort hetr ecd Isthe cond rudtoroft he Textd assasd gnsthe d assi dentifier
and =t sthefontoft hetext.

BodlSet Txt (und gned char*g
ltet sthetextat tribute (ita locat esthe necessr y mem oy and r ecd Isthe hom onym m ehod
ofText ). fever ythingisdright tr ¢urnsTRUE.

char*Dexii beg(Context)

23.7 Class M ovim ento

23.7.1 Desci ption
Iti sthed asst ham anagest he agogi cindicaionst hatar e written abovet he ¢ affand st sthe gener d
m ovem entoft hemudcadpi ecet herdated ym bol sgppeari nthefirdm esar ethati tm anagesand can
indicae the titles of t he movement (‘Allegro’, * Andante’). Thi s d ass manages t wo ab-d ases
TM ovim ento to m anage thetextand M et ronom o fort heassod aed m eronom ici ndi cationsM ovi m eno
foresees a poi ntert o the M eronomo dass (whose presnce i snotmandat ory)and al S PART _OF
rdaionshi pwith TM ovim enio;i ti sbed desinalS REFERRED B Yeraionshi p with Batuta

23.7.2 Fathercl ass
D raw O biet

23.7.3 Childen cl asses
NONE

23.7.4 Pot ected atti butes
VUnitvVU2U p()
Currentdi mendontowadthetopwi threpedt othepoi ntAbsPosoft  hetextof
M ovim eno with orwi thoutt he presenceoft he sym bol soft hed assM etronom o.
V U nitvV U 2Dw n()
Currentdi m endon tow ard thebottom withregpedt othe poi ntAbsPosoft  hetextof
M ovim eno with orwi thoutt he presenceoft he sym bol soft hed assM etronom o.
VUnNitVU2R gt ()
Currentdi mendontoward theright wi thregpedt othe poi ntAbsPosoft  hetextof
M ovim eno with orwi thoutt he presenceoft he sym bol soft hed assM etronom o.
TM ovimento TM ov
Objedoft he TM ovim ento d asst hatpr ovi dest otherepresent aion oft hegm bol sofauchd  as
M etonom o*pt M etr
Iti sapoi ntert otheM eronomodass
Publicm ethods
M ovim ento()
Iti sthea eatoroft hed ast hatasd gnsthed assi dentifier,i nitidisest hepoi nterpt rmeraNULL andst s
thetexf ont.
M ovim ento()
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D edlocat est he event uadm & ronom e connedt edtothed ass
SetM etronom o )
It estesapoi ntert othe M eronom o.
DeM eronom o )
Itdes royst he poi ntert othe M eronom o.
SetPog Draw O bjed*d, congPoi nt& p)
Itpl acest heobj edr daedto TM ovim ento g arting from the pod tion AbdPosupdat  estheat tributes
VUZRgVU2UpVU2Dwnve ifiesthepresenceofanobj edoft heM eronomokind and event udlyit
pod tionsi tupdat ingji fnecessr yt heabovedesr ibed par an eers
Draw ()
Itdr awsthe TM ovim ento ym bal ver ifiesthe preence ofagm boloft  heM eronomokindandi fi tf indsi t,
itr epresent sitbyr ecd lingthem ethod ofauchd  ass
GeVU2Rg()
Itr eturnsthedimendonoft he TM ovim enio ym bolont herightwi thregpedt othepos tion
ofAbsPos
G etV U 2L1t()
It waysreturnszer o.
GetvU2Up|
Itr eturnsthedi mendon oft he TM ovim enio sym bolupwar d with repedt o the pog tion of
AbsPos
GevU2Dwnf
Itr eturnsthedi mendon oft he TM ovim enio sym boldow nwar d with repedt o thepos tion
ofAbsPos
M ovSeTxt (und gned char*p,Cl  asD i dent Bodpunt i ntg
ltst sthedringpoi ntedbypoft heTmovimentbo ymbolandi ft heM eronomogmboli spreenti tet sthe
typeofsmd Inot e(ident)t heevent udassod  aed augm entation dot( punt)andt he num ber.

23.8 Class TM ovim ento

23.8.1 Desci ption
Thisd assr epresent sthetextt hagped fiesthem ovem entoft hepieceandi sinalS_A rdationsi pwith
Text.

23.8.2 Fathercl ass
Text

23.8.3 Childen cl asses
NONE

23.8.4 Public m ethods
TM ovim ento()
Classoong rudort hatr ecd Isthe cond rudoroft he Texd assasd gnsthe d assi dentifier
and st sthefontoft hetext( nText Font).
BoolSet Txt (und gned char*9
Itet sthetextat tribute (itd locat esthe necessr y mem oy and r ecd Isthe hom onym m ehod
ofText ). fever ythingisdright tr ¢urnsTRUE.

23.9 Class M etonom o

23.9.1 Desci ption
Thisd asspr ovi desam etronomic expr e on cond ginginagandinot eevent udly poi nted,and an
integernumberasd gned toit.Thi sdli sinduded in an eqr es on contaning a equad gn and
oontained in abradket .Fort hisreaont he M eronomo dassf oreses| S PART_OF dationdhi ps
with Text TNumericoand Notaand presnt san | S REFERRED _B Yerationshi p with M ovim enio
andanl S_A withDrawObgea .
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23.9.2 Fathercl ass
D raw O biedt

23.9.3 Childen cl asses
NONE

23.9.4 Pot ected atti butes

VUnitvVU 2R gt ()
Currentdi m endon oft heM etronom o s/m bolt ow ard theright wi th repedt o the poi nt
AbsPos

VUnitVU2Lf t()
Currentdi m endon oft heM eronom o sym bolt oward thel eftwi th repedt o the poi nt
AbsPos

VUnitVU2U p()
Currentdi m endon oft heM eronom o s/m bolt oward thetopwi th repedt o thepoi nt
AbsPos

VUnitvVU2Dwn()
Currentdi m endon oft heM eronom o s/m bolt ow ard the bot tom with regpedt o the poi nt
AbsPos

TedTPaApet a
Itr epresent sthe open br adket .

TedXTPaChi usa
Itr epresent sthed osed br acket .

TexdtTUgual e
Itr epresent sthed gn ofequa .

Nota*pt Nota

Iti sapoi ntert o anobj edoft heNotatypet hatwi llbeusedi ntherepresent aion oft hesm bol .

TNum eico M erTNum

Itr epresent sthe num ber.

23.9.5 Public m ethods
M etronom o )
Iti sacond rudoroft hed asst hast sthed assi dentifierandt hefontofd It he partsoft hetext i ti nitidises
apoi ntert othezer onoteandi tst sthevd uesofopenandd  osed br acketand oft  heequad  gn.
SetTN Num en(inty
Itr ecdl Isthe SetNum en(intnym et hod i nherited bythe TNumeico d ass
SetNota(ClasD i dent Boolpunt )
ltt sthetypeofsnd Inot eonthebas soft heidentpasedt ogetherwi ththe event udaddi  tionddot .
SetPogDraw O bjed*dwobj ,condPoi nt& pos Z one)
Itpl acest he M eronom o stting the pos tion oft he di fferentcom ponent swith repedt o AbsPosl t
updet es the horizontadi mendons taking into aoountt he dimendon of t he different
g/m bolsand oft he paceam ongt hem .| toom par esthever ticdldl m ensonsoft hedi fferent
dem entsofM et ronom o by st ting the bi ggerones
GetvU2Up|
Itr eturnsthe di m endon oft he M eronom o sym bolupwa d with regpedt o the pog tion of
AbsPos
G etVU2Dwnj
Itr eturnsthe dim endon oft he M etronom o /m boldow nw ar d with regpedt o the pog tion of
AbsPos
GetVU2Rg()
Itr eturnsthe di mendon oft he M eronomo symbolont herightwi th repedt o the pog tion
ofAbsPos
G etV U 2L1t()
Itr eturnsthe dimendon oft he M eronom o gymbolont heleftwi th repedt o the pog tion of
AbsPos
Draw ()
Itdr awsdlt he par tsoft he M etronom o by recd ling the gppr opriate m ehodsoft hed ass
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23.10 Class Scansi one

23.10.1 Descii ption
Thisd assd lowsstting the beat ing oft im e chosen by t he di redt ort hrough ver ticabarl  ineswhose
numbercanbesd ededbytheusr | thasal S-REFERRED _BYeraionsi pwith Batuta

23.10.2 Fathercl ass
D raw O biet

23.10.3 Childen cl asses
NONE

23.10.4 Piot ected atti butes
intnum San
Itr epresent sthenum berofbarl  inespert im e beting.

23.10.5 Public atti butes

Scand ong()
Iti sthea eatoroft hed asst hatst stheidentifierand put snum san atzer  o.

GetVU2Rg()
Itr eturnsthe di mendon oft he Scand oneyymbolont herightwi thregpedt o the pos tion of
AbdPos

G etVU2L1t()

Itd waysreturnsze o.

GetvU2Up|
Itr eturns the dimendon oft he Scand one yymbolupwar d with regpedt o the pod tion of
AbsPos

GetvU2Dwnf
Itr eturnsthe di mendon oft he Scans one sym boldownwar d with reedt o the pod tion of
AbsPos

Draw ()
Itdr awsthebarl ines

SetN um Scanntnsang
It sthe num scan & tribut e aingcans

intG e Num Scan()
Itr eturnstheva ueoft henum san a tribute.

char*Dexii beg(Context)
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24 SPA m oduk

Thism odule cont ainsthed assesr dated to the m anagem entoft hesor e

e ThePentagam m adassi susedt odraw theg affsonthesr een.

e ThelLidaBattuted assded swith the m anagem entoft he m easureswi th theiror gani sstion on
thesr een and per form sthe s olling oft he pages

e TheLidaht Edd assded swiththem anagem entoft heext endedi nterva s

e The Spart ito d assm anagest hem eesuresby meansoft he Li gaBatute d assand shoul d provi de
theirgmdr onistionwiththeintervdsmbal s

e ThePaGraf fadasper misoonned ingtwo adjacentd affsind deaman sor e

24.1 Class Pent agam m a

24.1.1 Desci ption
Thisisaver ys mped asst hatpr ovi desto draw theg affonwhi chthenoteswillbepl acedBed des
theareaooupi ed from hegafanempty gacei sadded above and bd  ow it,i nwhich ot hernot es
canbepl acedand ar edilloons deredrdaedtothe ¢ &ff.

24.1.2 FatherCl ass
D raw O biet

24.1.3 Pt ected Atti butes

V U nitwi dth
Truewidth oft he g &ff.
VUnitM axW idth
M adimum wdth oft he ¢ &f.| ti sstaooor ding to the width oft he graphi c sr een;wi dth<
M axWith mugbed waysvd id.
V U nitgpaceU pDwn
Itm esar esan em pty paccaboveand b ow the & & f.

24.1.4 Public M ethods
Pentagam m a()
Iti nitidisest hed affwi thnul iva ues
Pentagam m a(V U nitw )
Iti nitidisest hed affwi thw width.
voi d SetW dth(V U nitw)
ltst sthed affwi dth aw.
voi d SetM axW dith(V U nitw )
ltst sthemaximum sffwi dth aw.
VUNitG e M axXW dth()
Itr eturnsthem axim um sffwi dth.
voi d Set SpacelU pD w n(V U nitgac)
ltt sthegacet obereervedaboveandbd ow the & &ff.
V U nitG & SpaceU pDw n()
Itr eturnsthe pacet oberexrvedaboveandbd ow the & &ff.
VUNitG & VU2R g()
Itr eturnswidth.
VUnitGea VU2Up|
Itr eurnsthehe ghtoft heg affaswd last he quant ity ofem pt y ace abovet he g & f( paceU pDwn).
VUnitG e VU2Lft()
Itr eturnsO.
VUnitG & VU 2D w nj
Itr eturnsthe em pty pace bd ow the g aff ( itt aes gpaceUpDwn— 1t o avoi d over lappi ng with other
0or €9 .
voi d Draw ()
Itdr awsthe g2 affby & arting from teline O thathast he co- ordinate ofAbsPosandt  hen augm enting
theytillt he5linesar edrawn.
voi d Draw Tagl i(congPoi nt& p)
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Itdr awsthelegerl inesout Sdethe d afft hatar e necessr ytoreacht hepoi ntp.Thesamed gorithm for
com puting the hel ghtoft  he not e on the bas saoft he co- ordinate oft he poi nt,adopt ed from the Battuta
fori nertingnotesi sfollowed.
Theded gnisperfoomed by XOR méodin ordert o permit he dd etion through redrawingl nfadt he
mehodisusdf ordr awingthelegerl inesout Sdethe g affunt ilt he pos tion oft he m ouse.

voi d pii nt()

Printing m ethod.

24.2 Class Li staB attute

24.2.1

24.2.2

24.2.3

24.2.4

Descii ption
Thisd asshast hetak oft he m anagem entofm eaaur esl ti nheritsfrom helLidad asst he features
thatar etypi cdofal ig.Theged ficfundionditiesthati tof fersconoer nmainly:
* Theinsrtion/dd etion oft hem eesures
e Theplacementandt heded gnoft hemesauresont heg afsoft he page
e Themanagem entoft he num bersoft hem eaaures
e Thepagesr allingoft hem esaures
e Thed edionofmusd cdobj edsinthepage
e« Thedd etionofmud cdobj easind dethe page.
Each meaaure thati sadded t o the ligi sendowed with a num eric unequi vocdocode Tot  hisend,
aftereach new | nsrtion,t he count er CodeCount eri s updet ed and i s notder easd i h cae of
ddeionsForDLI OO besamevd ueof CodeCount erasM ASAE isused ( e m ehod AddAfte) .
FatherCl ass
Liga
Piot ected Attii butes
N um C ode C odeC ounter
Countert o endow each m essur ew ith anum eric code.
N um C ode PagC oungr
Countert o num berpr ogress vel y eech pageoft hemuscdpi ece
Node*f it BatPage
Pointert othenode cont ainingthereferencet othefirdm eaaur eoft he page
Node*f it BatNexPage
Pointert o the node cont aining thereferencet o the firdm eaaur e oft he following pagel fit
hasNULL vd ueitm eanst hatt he aur rentpagei  sthel adone.
N ode* Cument Node
Paintert o thenode cor regpondi ngto the m easurethatPar tituraispod tioni ng.
ht et az one*Prevht et
Pointert otheheadi ngoft helagm easur ethaPa titurahaspod tioned.
Piot ected M ethods

N oder Ca cRigo(N ode* n, Pentagiam m a* pnt ,inti  go)

Itcd aul aesthe pod tionsoft he mesaurese arting from hennodeont heline oft he & &f

thetf indsite font helineti go.l tr eturnsthe poi ntert o the node oft he firdm eaaur e oft he

suoess ve linel fthere are no otheemeaaur esitr eeurns NULL. The d gorithm thai s

followedis

1 The meaaur esthahae been st e sanned | n ordert o oooupy t he less ae as
pos blet ai ngintoamountt hewidth oft he ¢ afft hatdet erm inest hatt he m essure that
ardydoesnotent eri nthed afi stobepl acedi nthequooeds veline

2. Thed fferencebet weentheava lable paceont heg affandt he pace ocoupi ed from he
T edrided” measur esisdivided bet ween the messuresin ordert o stt he cor redvd ue
ofdi gance bet weenthefiguresto oaoupyt hewhol e g & f.

3. Themeaaur esar epod tionedont he & &f.

Thefirdt imethat hemeasaresa estd thetypeofheadi ngisst becauet hefirg

measreofeach| inemughaet hed efandkeys gnaureandthefirdm eaaur eoft he page

dothetimelnadditionad o thedangesofheadi ngbetweenamessreandthe sucoes ve

areoons dered.

A patioll arcazocor  swhenam esaureiswidet hantheg aff elenwheni ti s'r edriced”

Inthiscaeet hemeasureisdd pped becauseaf undam entahypot hed sq aest hata m easue
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cannotbe biokenTooopewi  ththisproblem i ntheinser tion off iguresthrough gr gphic
interfaceamaxd mum im it o the num beroff iguresperm essur e hasbeeni ntroduced.

24.2.5 Public m ethods

LigaBattute()
Iti nitidisest hepoi ntersait hebegi nning oft hepageaNULL andcad Isthelnitm ethod.
~LigaBattute)
Dedlocat esthelidt oget herwi th the m easurest hrough t he Free m ethod.
voi d PageSet U p(Pentagram m a pent [],intnPent )
ltst sthepod tion oft hem eaauresf ort hewholepaged artingfrom firda BatPage and det erm nest he
firdm eaaur eoft hefollowing pageThear rayoft he Pentagram mifort hepageandt he num berofg  &ffs
ussbl e areendow ed.
voi d SetPagC ounte{ Num C ode)
Itt sPagCounterat hevd uepased aspar am eer.
Num Code G éPagC ounter( )
Itr eurnstheva ue PagCounter.
voi d SetBattPage(Battuta®)
It sthem eaaurepassed aspar am eierofbegi  nning oft he page wi th the gppr opriate page num ber .
Battuta*G et firt BatPage()
Itr eurnsthevd uefigd BatPage.
Battuta*G et fird BatN extPage()
Itr e¢urnsthevd uefid BatNexPage
voi d hi t()
Iti nitidisest heligofmesaur eswithameasrewithtrembled e i ndomaggiore (O#)andt im e 4/4.
ltasd gnscodelt ouch messur eand put sCodeCounter= 2.
voi d Freg( )
Itdedl locat esthew holelidofm easur esm easur esi nd uded.
voi d SetC odeC ounte{ Num C ode)
It sthe CodeCountervd ueanc
Num Code G &€ odeC ountex( )
Itr eturnstheva ue ofCodeCount er.
voi d G oT op(Pentagiam m a pent [],intnPent )
Itpos tionsitsd font hefirdpageandr ecd IsPageSet U p.
BoolG oFow ard( )
Itm ovesf orwardsofonem easur e (itr eturnsFALSE ift hisisnotposs  ble).
B 0olG oBackw ad( )
Itm ovesbadw ar dsofonemessur e (itr eurnsFALSE ift hisisnotposs  ble).
BoolG oNext Page()
[tmovesf orwards ofone page.l  tr eiurns FALSE ifwe ar e on the lagdpage ot herwise itr eturns
TRUE.
B 0olG oPrevPage( )
Itmovesbadwa dsofone pagel tr eeurnsFALSE ifwea eonthe firdpage of herwisitr eturns
TRUE.
BoolPageDwn()
Itmovesf orwards ofone page.l  tr eiurns FALSE ifwe ar e on the ladpage ot herwise itr eturns
TRUE.
void SetupCurent (Pentagam ma *pent agr, VUni t PosX, Vuni tht W di VUnit Bat t2Up, VUnit
Batt2Dwnt ipoSpat itot)
Itdi poest he aurrentmeadr e on the g aff poi nted by pent agrwi th digance PosX from the
begi nning oft heg aff.l tst s
e VUZFigueoft hemeaaureal ntW df
e VU2UpandVU2Dwn ofthem eaauredt heva uespasedi nthea gum ents
* Theextend onsoft hebarl ineoft hem easure (dependi ngonthetypeofsor ets).
Itm akes'sy adllingforwards'Curent Nodeand Peed nted.
void Cument hNext Page()
Itput sthe aur rentnode asf irdnodeoft hefollowing page.
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voi d Draw Page()
Itdr aw sthe aur rentpage.
voi d R edraw Page( Pentagiam m a pent [],intnPent )
Itr edi posest hem essuresoft hepageandr edraw sthe page.
BooH i t(congPoi nt& p,Sd O bj,Draw O bj et *& ,Sym Pat h& )
It edsintheaur rentpaget he obj edoft he ki nd indicated from SeO bjt hatoont a@nsthe p poi nt.
See st ion 1.18.2 foram or e com plete desx iption.
BooHi t(ondRea angle& rSd O bj,dhotm ai nLaye, Sym Pah& SP1Sym Path& SP2)
Itr eportsinthe aur rentpaget he gymbol soft he SE Objki nd thatar eind detheredanglert hefirg
objedt hai sfound in the redang e isidetified by SP1,t he lagone by SP2.1 nthiscet he
dHediontakepl azintheged fied layert hrought he par am eerm a nLayer .Seesedt ion 1.18.2 fora
m ore com plete desx iption.
BoolSym bal icH it(Sym Pah& ,Se O bjDraw O bj et *& )
Itdecodesapat  h (e par agraph 1. 18.2)
BodFi gPt2Sym Pat h(Sym Pah& Fi gura®)
Itr econd rud sthepat h ofaf iguregartingfrom tepoi nter.
BooCm dAddBattuta(Battuta®, Booli nsAftervVUni tpaccUD)
Itadds a new meaar e afterorbef ore the messure indicated aooor ding to the va ue ofi nsAfter
(TRUE= Dopo).The headi ng oft henew meaaureisinitidisdinaway thati ti sequat o thatof
thepreviousmeaaureThepar aneergpaccUD i suedt o st o the new m easure the pace t hathas
toremanem pty aboveand be ow thed aff.l tr eorgani sest he num bersofm eaaur es
BoolC m dAddBattuta(Battuta*, Booli nsAfterV Uni tpcAmQType& ncArgType& np)
On the cont rary oft he previous ommand ift he ledern isa M ASAE, itr eurns the vd ues of
N um efcCode (ndand N um Progress( np)i nthe new measurect herwisei ft heledernisaDLIOO
onet heparaneersareusadt o st heattributesN um eicC ode and N um Progressoft hem eaaure,
BoolCm dD dBattuta(Battuta?)
Itddl etesam esar eoft helidofmeasur esandr eor gani st he num berofm esar es
Battuta*G e Batt(Num Codenc
Itr eturnsthe poi ntert o the m easurewith N um eicC ode nc.
Battuta G eBattW thFig(Figuraf ig)
Itr eurnsthe Battutathatcont ainsthefigurel ft hefigureisnoti nthismeasureitr eurnsNULL.
voi d Add(Battuta* bat )
Itaddst hem eaarepased aspar am et othebottom oft helid.
voi d AddAfte( Battuta* bat )
Itaddst he meadure passed aspar am eteri n the pod tion gped fied by t he attribute Num Piogess of
themeaaure
BooDd eeSym @O raw O bjedt *g/m)
Itdd etesfrom te aur rentpaget he ymbolgm r edd ling the DdeteSym m ehods oft he m easures
untiloneoft heefindsitanddd eesitl tr eurnsTRUE ift he g/m bolhasbeendd  eted.
voi d Suona (M ooddM diW iite?)
It estesthefiletobepl ayedvi aM idii nterface
voi d Setfird BatPage (Battuta*)
Itet sthevd ueoff ireBatPage.
voi d G oBatt( Num C odenb)
Setsthe pod tion on m easur enb.
BoolPageU p ( Pentagam m apent[],i ntnPent Boodl )
ltgoesbadk onepager  eturnsFALSE ifi t'snotposs ble.
void Rest Curmrent( )
Takesi fpod bletheinted ad one (headi ng)oft he previ ousm esar e
Battuta* G et Cunent Bat()
Itr eturnspoi ntert othe aur rentm eadur e
BoolM oveCument BatFow ()
Genexdnodeoft helid.
BoolChekCument ( tipoSpat itotsVuni t& ht W diVuni t& W diBoolf ird Colonna)
Chedkst helidofm essur esfort hevi aud istion.
voi d SetupC ument  Sim bali( )
CdlsSetupSim baliofbet  tuta
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voi d SetupSim bali( )

CdlsSetupSim baliofbet  tuta

intSave( FLE*Cont ext)

Regdet helidoft hemesaresonfileinM DSérma

voi d Com piim Battute (Boolabi 1_com pres

Usdformul tiredm essur es

voi d Com presBat t( Battuta*pbat 1Bat tuta*pbat 2 ntnb)

Usdformul tiredm essur es

intG et Num eoBatutteVee ()

B oolpri

Countsthe num berofm easur esoount ing onl yonetimem uiresm essur es
ntPage (Pentagam m g[],i nt)
Printing m ethod f ort he adt udpage.

voi d pii ntPage ()

Printing m ethod f ort he adt udpage.

24.3 Class Li stalntEst
24.3.1 Desci ption

24.3.2

24.3.3

Thisd assr epresant sal igofexdt ended i nterva sAl It hegmbol sofi ntervar daedto any f igure of
thesor eareal lededinthisuni quelig.Theor deroft hegmbol sind detheligi smeaningl es
Sinckemoarethanoneext endedi ntervdcang artandendont hesam e coupl e off igurest he coupl e of
atributes PfigStat ,PFi gEnd ofa sym boldoes notoongt itwteakey f ort heresear hinthelid.Thi s
impiesthati fa arting from afigure orf rom aoouple off igureswe wantt o find the intervd sthat
datorendoni t/them wehaet oxant hewholelid.

Thedashasast akthe pod tioning and t he ded gning oft he intervdsThe i ntervd sae dravn
aboveorbd ow thesd eded figuresaomor dingtothevd ue sti nthe Sopa at tribute oft heintervd .
To make eas ert he readabi lity oft he mudcapi eceithasbeen ded ded to representt he interva s
outdde the g af:Legat uradivVa oreisan exogot ion when two notes oft wo adjacentchor dsare
o eded.| n addition the intervd s are drawn following an or derdue t o the type oft he intervd,
acor dingtothefolowinglig:

Legat uredivVd ore

Legat ureQuadrate

Legat ure

For od le (Dim nuendo e Cr esendo)

M odi fiaO ttava

CambiodRi torndlo

Onda

8 Frexa

Inthecaedfanusxi nterfaccoft he DLIOOPDLOO kid,i tcan happent hat heintervadext ens on
foresees t he poss bility ofbr eski ng the intervdi n more ssgments havi ng thus t he pos hility to
perform acariagereturn.

NoabkowdE

FatherCl ass

Liga

Piot ect ed Attii butes

N um C ode C odeC ountr
Numeicoodeoft heintervd s

LigalLStat edSopralL St at edSotto

Thee |l igsa e employed onl y during the scani ng oft he meaauresfort he pod tioning oft he figures
be ongi ngtothisligd.Theycont aintheintervasmbol s(placedr epedt ive yaboveand bd ow the & &ff)
thatar e aur rently begun butnotyetended. The ¢ arting x-axisva ue hasd ready been a8 gned to the
smbolsoft heeligsbutnotyett  hewidth and nort he g arting y- axi svd ue (thisl atercan depend on
theintervagm bol sthatar efoundont hesuoress vefigures) .

BoodRev sonY

W henti sSTRUE,the sani ng oft he meaauresproducesonl y arevi ew oft he ver ticdpos  tioni ng of
the intervdgmbol swi thoutm odi fying the width and the x- axi sl ti sto be putFALSE f ort he fird
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gami ng oft he mesaresand TRUE fort he ssoond onei n ordert o leti toor redonl y event ud
over lgppi ngsbet ween sym bal sthathave notbeen cond . dered by t hefirdscanni  ng.
Boolonl ylLegat ure

24.3.4 Pt ect ed M ethods

Node* G et ht Stat F(Figua*pF,N ode*pN ,B 00lA coordo)
ltxanst heligby & arting from he pN nodein ordert o determ ine the nextnode cor  regpondi ng to an
intervat hatd artsonthe*pN figureThei ntervd sLegat uradiVd oreinsertedinador da ediredly
pos tionedand i pped. fi tr eeurnsNULL,i thesf ound not hing.
N ode* G et ht EndF(Figura *pF,N ode*pN)
ltanst heligby ¢ arting from tepN nodet o determ inethe nextnode cor  repondi ngto an
intervat hatendsont he*pF f igurel fi tr eeurnsNULL, thasf ound not hing.
24.3.5 Public M ethods

Ligaht E()
Condruaort hati nitidisest heemptylid.
OLigaht Eg()
Dedroyert har ecd Isthe Freem ethod().
void hi t()
Iti nitidisest helidofi ntervd saswvoi dlig.
void Freg( )
Dedlocat esd It he poi ntersconnedt edtothelid.
voi d Set C odeC ounter{ Num C ode ng
Ittt sthe Code Countervd uednc
Num Code G eC odeC ountex( )
Itr eturnsthe CodeCounterva ue
ht E4e*G e Num Codeht(Num Code)
Itr eturnsthe poi ntert o the ext ended i ntervawi th num eric code equat o the passed par am eer .| faudh
intervadoesnotexdi  gsitr eeurnsNULL.
voi d SetR evig onY (B ooly)
ltst sRevigonY equdt oW.
Bool AddLegva ( CmdD and, Figua *pF1, Fi guma *pF2 Bat tuta *pbl, Bat tuta *pb2,
Tipohsi m ento, AgType Arg, AlgType& ng,i ntvoi cg BoolM ul tiv, i ntSt emFid ,i nt
Stem Lag,)
Aaooording to acommand code and,an i ntervdgmboli sdlocted fortieadded t o theligand i ts
atributes are as gned.| ft he pointers ad gned ar e notcom pat ible with the kind of i nterva ( se
Tet AndSetm ethod oft he d ases| ntEde and | nterva 10),t he m ethod per form s nothing and r eturns
TRUE.
Boo Add(CmdD aond, Figua *pFl, Fi gua *pF2, Bat tuta *pbl, Bat tuta *pb2,
Tipohsi m ento, AgType Alg, AgType& ng i ntvoi ;e BoolM ul tiv,Bod St emht,i nt
Stem Fig i ntSt em Lag,Booht em BooDrawht )
Aoordingtoammmand codeand,ani ntervadsmboli sdlocat edaddedt othelidandi tsattributes
ae ad gned.l ft he poi nters asd gned a e notcom pat ible with the ki nd ofi nterva ( e Ted AndSet
m ehod oft hed asesl ntEden and | ntervd 10) t he m ethod per form snothingand r eeurnsTRUE.
void Add(ht Eden*pht )
ltaddsagmbolofl  nterva IoEdesn.
void Add(ht Eden*pht ,AmgType& no
ltaddsagmbolofl  nterva IoEdesn.
voi d AddStart edSopra( ht Eden*pht )
Itaddst heg/mbolpoi nted by pl ntt othelidLSt at edSopia.l tma ntainsthelidor dered to permit he
pod tioning following the or deracoor  dingtothetypeofi ntervd .
voi d AddStart edSotto(ht Eden *pht )
Itaddst he symbolpoi nted by pl ntt o the li4LSt at edSotto.l tma ntainsthe lidor dered to
perm it hepod tioning following the or deraccor dingtothetypeofi ntervd .
voi d AddStart ed(ht Eden*pht )
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Itaddst he symbolpoi nted by pl ntt o the ligLSt at edSopa orLSt at edSotto dependi ng on
itsat tribute Sope.
voi d U pdateStart edSopra( condPoi nt& PlvoongPoi nt& P,V UnitY Pent)
Itpr olongst he's arted above’ gymbol  stillP. xorPl v.xi nordert o over hang P andt he g affofwhi ch
we as gn YPent( co-ordinate oft heinferiorl ing).l tupdat esthe ver ticdpod tion ofsuch gymbal sin
ordert 0 avoi d over lgoping among them:the symbol s are placed f rom e bottom tward the top
followingtheorderoft helidLSt at edSopaW econd derPl vorP acoor ding ast heand yedi ntervdi s
Lega uradivVd oreornot .
voi d U pdateStart edSopra( Figura*pF,VUni tY pent Booli nAoccomdoBoolf ine=ETRUE)
Itpr olongst he ‘e arted above’ yymbal stillt he figure poi nted by pF,i n ordert o over hang auch f igure
andtheg afofwhi chweas gn YPent( co-ordinateoft heinferiorl ine).l tupdat esthever ticapod tion
ofsuch yymbal sin ordert o avoi d over Igppi ng am ong them :the yymbol sare placed f rom e bot tom
towadthetopfalowingtheorderoft helidlSt at edSope.
voi d U pdat eStart edSopra( condPoi nt& Plv,congPoi  nt& P,VunitYpent ,Boolf ineeTRUE,
Figua*pF,Booli  nAocomdo=FALSE)
Itpr olongst he ‘s arted above’ yym bal stillt he figure poi nted by pF,i n ordert o over hang uch f igure
andtheg affofwhi chweas gn YPent( co-ordinate oft heinferiorl ing).l tupdat esthe ver ticaApod tion
ofauch yymbal sin ordert o avoi d over Igppi ng am ong them :the yymbol sare placed f rom e bot tom
towadthetopfalowingtheorderoft helidlSt at edSope.
voi d UpdateStat edSotto(condPoi nt& PloongPoi nt& P,VUnitY pent ,Boolf ineeETRUE,
Figua* pF=NULL Booi nAcomdo=FALSE)
Itor olongst he‘s arted bd ow”g/m bal stillP. xorPl v.xi nordet ounder lieP andtheg affofwhi chwe
asd gn YPent( co-ordinate oft heinferiorl ing).l tupdat esthe ver ticapos tion ofauch yymbal  sin order
to avoi d over lappi ng am ong them :t he ym bal sar e placed f rom thetop tow ard the bot tom following the
orderoft heligLSt at edSotto.W e cons derPl vorP aooor ding ast he and ysed i ntervai sLegat uradi
Vdoreornot .
voi d U pdateStart edSotto(Figura *pF,VUni tYPent ,Boof inesTRUE, Figur* pF=NULL,
Booli nA acoodo=FALSE)
Itpr dlongst he ‘s arted bd ow” sym bal stillt he figure poi nted by pF,i n ordert o under lie such f igure
andtheg affofwhi chweas gn YPent( co-ordinate oft heinferiorl ing).l tupdat esthe ver ticaApod tion
ofsuch yymbol sinordert o avoi d over [gppi ng am ong them :t he ym bol sar e pl aced f rom tetop toward
thebottom following the or deroft heliglSt at edSotto.
voi d U pdateStat ed(Figua*pF,VUni tYpent Booli nAcodoBoolf ines=TRUE)
Itupdat esthe width (and consequent ly the he ght)and t he ver ticalpod  tion oft he g arted gymbal sin
ordert o over hang orunder lie the figure poi nted by pF ( dwaysout ddethe ¢ &ff).l1 tavoi dsover 1appi ng
among sym bols
voi d Rem oveStait ed(ht Eden *pht )
Itdd etespl ntf rom he'd arted.Thedd etionisperformed cond dering the lidoft he'd ated’asa
dak (inthatonl ytheladi ntervdi nerted canbedd eted).l fwewantt o dd ete an intervdt hati snot
the lagi nerted thishast o be marked through t he atribute Remowe of | nterva loEdes and wi llbe
phys cd ly dd eted onl ywhenthe abovel yingintervai sdd eted.
void ClearSt art ed()
Itvoi dsthe'd arted’l igs(obvi oud yitdoesnotded locat esthegmbol g.
voi d Cancht ed Fig(Figura *pF)
Itf indst heevent uds/mbal sofl nterva loEdenthad artandendont hefigureand dd etesthem .
voi d Candht es Bat(Battuta *pbat )
Itf indst heevent udsym bal sofl nterva loEdesn and dd etesthem .
void Rest Pog)
D edlocat est he Segm entiofd It heintervd soft helid.
voi d FindPrevSt art edFig(Figura *pF)
Itput sinthe'd arted’t heg/m bol sq arted i nthe pr ecedi ng pagest hatend ont hefigure poi nted by pF.
voi d FindPrevSt at edBat (Battuta *pB)
Itput sinthed arted’t he symbol s4 arted in the precedi ng pagest hatend ont he m easure poi nted by
pB.
voi d Exam ineFig(Figua*pF,Vuni  tY pent ,BoolA acordo,B ooli nA aoordo)
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ltchedsi fgmbol sgatorend ont hefigure poi nted by pF i ntervd .1 nthe assr tive caei ti nsertsor
dd eesfrom he's arted’t hefoundgmbol sl nany caei tupdat esthedimendonsand pod tionsoft he
darted.
voi d Exam inehi Z oPentagr( Battuta *pB)
Ift heasd gned messredatsonad &f,i tst sthepod tion ofeach ¢ arted ymbolait  he begi nni ng of
themeaaure
voi d Exam ineBat (Battuta *pB)
ltchedksi fg/mbol sgartorendont hemeaaurepointed by pB i nterva .| nthe assr tivecaei ti nertsor
dd eesfrom he's arted’t hefoundgmbol sl nany caei tupdat esthedimendonsand pod tionsoft he
datedoneachf igureoft hemeaaure
voi d EndPage( Battuta*pB)
ltendst hedes gnoft hed arted ym bol satt heend oft heass gned m easr eand voi dsthetwoligs
voi d EndR ow Battuta*pB)
Itendst he ded gn oft he 4 arted ym bol satt he end oft he asd gned m easur e and addsa ssgm entt o the
interva soft he's arted’.
void Draw ()
It dr aws the intervd yymbol s that begi n and end on t he page (thoe out Sde the page hae
PFird Segm =N ULL)
BooH i t(condPoi nt& p,Sd O bjobj Draw O bj ed *& obj o ,Sym Path& ,sm Pat h)
Seestion1.18.2.
BoolSym bal icH it(Sym Pah& ,Se O bj,Draw O bj et *& )
Itdecodest  he pat h sym Path (see par agraph 1. 18.2)
voi d Valutal egat urg( )
CdlsVdutaLegat ureofd asLega uraforeachobj ed

voi d SetO niyLegat ure( Boolonl yLeg=TRUE)
Setsonl yLegat ureto TRUE.
voi d pri nt()
Itpr intstheintervdsmbaol s
void Adjug VUFig()
Itcd Isthe st uponsy eenfort he sm bol
BoolDd eeSym (Draw O bjed*pD)
Itdd etesfrom thelidt hegm bolpassed aspar  am eer( Vi apoi nter)eded loc eit.
intSave( FLE *Cont ext)
Itr egiget helidofi ntervd sonfile
dar*Dexsi  be(Context Num Code)
Itr eurnsthedesr iptionofymboli NnM DS érm a

24.4 Class Spat ito

24.4.1 Desci ption
Thed assr epresent sasor ethaocond  €sin an uni que & &f,i notherwor dsan orches  rlpat .| ts
derivationfrom DewObjedi snecessar ysneethisd ascanbei ndanced asapar tofama nsor e
and,i nuch caei ti snott he only graphi c obj edt hacompar esin the man window.Thed ass
contans the ssquence of t he mesares and the intervd smbol s | ts man am B the
‘ynchr onisation’oft heetwoligs
Incaet hesor eispartofama nsor i tusssonl ythefirdoft hedlocat ed g affs(pentagl]i e
*pent agh ;i nthiscaet hemain sor ereferstothisg affooncer ningitsdi m ensons

24.4.2 FatherCl ass
D raw O biet

24.4.3 Connect ed Types
enum tipoSpatt ito

SPART _UNICOtmaksthesor ewheniti suniqueinamansor e
SPART_SUPERI REmM ar kst he uppersocor eofama nsor e
SPART_GENERICOtrharksoneoft hesor esind detheman sor e
SPART _NFERORE tmarkstheinferiorsor eofama nsor e
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24.4.4 Pt ected Attii butes

tipoSpatt itotipoSpart

Typeofsor e
intnRi ghi

N um berofg &ffl ines
Pentagam m apentagi M AXRIGH |

Evidents affsoft hesor e
LigaBattutelidaBat

Ligoont ainingd It hem esauresoft hesor e
Ligaht Edl igaht

Ligofd It heintervdsymbol s
Num CodeN um eC ode

Num efcaode oft hesoor e (Num Code 8def ined asshor t).
chard wum e STRUM NAM E_LEN]

Nameoftheind rum ent
intSpacehi t

BoolProl BaraUp,Prol BarDown

24.4.5 Pt ect ed M ethods
voi d D raw Pent agram m i( )
Draw thed affs

24.4.6 Pii vate M ethods

Figua*G et NexdtFigura( Draw O bjed*pobj )
Itr eturnsthe suoccess ve figure (ifi ti snota pacd)r esar chingitd 0 in the woced wve
m essure.
BoodO i na(Figua*&f 1Fi gua*&f 2)
ltchedkst hatf 1 precedesf 2,0t herwiseitchangest he poi ntersl tr eturns FALSE ift he figuresdo not
b ongtothesamelayer .

24.4.7 Public M ethods

Spatt ito()
It nitidisest hedat aoft hesor e
OSpart ito()
Itr ecd IsFre().
voi d Freg( )
It Isthe homonym mehod of Li daBatute and of Li dalntEd;i tded locat es the event ud br ace
bradket .
void New )
Itd artsanew sor edd eesthelidgofmessur es
voi d SetTipo(tipoSpart itot9
ltt sthetypeofsor e
tipoSpartt ito G eTipo()
Itr eurnsthetypeofsor e
voi d SetW dth(V U nitw)
Itst sthe width oft he soor e (itper form sthe homonym mehod on t he firds affassod aed with the
S0 €).
voi d SetM axW dith(V U nitw )
ltst sthemaxdmum wdth oft he sor e (itper form sthe homonym mehod onthefirdd affasod aed
withthe sor €).
voi d Set SpaceU pD w n(V U nits)
Itst sthe gace above orbd  ow the sor e (itper forms the homonym mehod on the firdg aff
asod atedwiththesor €).
voi d SetC odeC ounteBat (Num Codenc
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Itset stheva ueofCodeCount eranc
Num Code G e€C odeC ounteBat ()
Itr eturnsthevd ue of CodeCount er.
voi d SetC odeC ountei nt(Num C ode)
ltet stheva ueoft heCodeCounteroft helidofl ntervd liEgdedl igal ntanc
Num Code G eC odeC ounteht ()
Itr eturnsthevd ueofCodeCount eroft helidl ntervd liEdesl igant.

Num Code G éPagC ountex( )
Itr eturnsthevd ueoft heatribute PagCounterofLi daBattute.
voi d SetBattPage(Battuta®)
ltst sthe meaaure pased aspar am eeras meadur e oft he begi nning oft he page wi th the gppr opriate
num ber.

Battuta*G etfirt BatPage()
Itr eturnsthevd ueoft heatributefid BatPageofLi daBattute
Battuta*G et fird BatN extPage()
Itr eturnsthevd ueoft heatributefit BatNetPageofLi daBattute.
VUnitG e VU 2Up|
Itper form sthehom onym mehodont hefirdd affasod aedtothesor e
VUnitG e VU 2D w nj
Itper form sthehom onym mehodont hefirds affasod aedtothesor e
VUnitG et VU 2Lft()
Itper form sthehom onym mehodont hefirds affasod aedtothesor e
VUnitG e VU2Rg()
Itper form sthehom onym mehodonthefirds affasod aedtothesor e
VUnitG e M axW dith()
Itper form sthehom onym mehodonthefirds affasod aedtothesor e
ht E4e0*G e Num Codeht(Num Code)
Itr eturnsthe poi ntert o the ext ended i ntervawi th num eric code equat o the passed par ameer.l ft his
intervaldoesnotexi  di tr eeurnsNULL.
voi d SetN um eicC ode( N um C ode nc)
It sthenum ericcode oft hesoor e
Num Code G élum eicC ode()
Itr eturnst he num eric aode.
intSave( FLE ¥
ltsvest hesor eonafile
void DeeteBat(Battuta*hat )
ltdd etesthesd eded mesare
BoolDd eteSym D raw O bjed*y
Itdd etesthesd eded gymboal .
voi d ErassB at tuta(Battuta *bat )
ltaubg itutesthe sl edted measure with acesi n addition itdd etes event udgmbol s ofext ended
intervd .
BoaDd eteFigure( Battuta*bat ,Num C ode FgC ode)
Itdd etesthefigureoft hebatm eaaur ewith N um eicC ode Fi gC ode.
voi d SetN Pentagam m i(int,oondRed  angl ek )
Itsst sthe num berofg affsand pl acest hem intheindicated redangleThe pos tioning oft he g affsin
thered angl eisper formedin ordert o provi deeach 4 affwi th the sam eem ply pacedboveand b ow it.
intG & N Pentagram m i()
Itr eturnsthe num berofd  &f fst hethas been st
voi d G oBatt( Num C odenb)
Iti susedf orpos tioning onthem easurenb.
BoolG oFow ad( )
Itm ovesf orward ofam easur ew ithoutr edr aw ing.
B 0olG oBadckw ad( )
Itm ovesbadw ar d ofam essur ewithoutr edrawing.
BoolG oNext Pagg()
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ltmoves f orward ofa page.l tr eturns FALSE ifi ti sthe |agpage ot
TRUE.
BoolG oPrevPage( )
ltmoves badawar d ofa pagel tr eiurns FALSE ifi ti sthe firgpage ot

TRUE.
BoolPageU p( )
ltmoves badawar d ofa pagel tr eiurns FALSE ifi ti sthe firgpage ot
TRUE.
BooPageDwn()
ltmoves f orward ofa page.| tr eturns FALSE ifi ti sthe |agpage ot
TRUE.

Battuta* G et BattN um (ntn)

Itr eturnsthe poi ntert othenm eaaureoft helig.
Battuta* G e Batt(N um Codeng

Itr eturnsthe poi ntert o the m eaaur ethathasnum er ic code nc.
Battuta* G et NextBat(Battuta* pbt )

Itr eturnsthe poi ntert o them easurefollowing pht .
Battuta* G et PrevBat (Battuta* pbt )

Itr eturnsthe poi ntert o the m easure precedi ng pbt .
Battuta* G et Lag Bat()

Itr eturnsthe poi ntert otheladm esar eoft helid.
voi d Set Stum Eseq chart)

ltt sq rumestothevd uepassed aspar am eer.
char*G e Stum Eseq()

Itr eturnsg rum es
voi d SetPog Draw O bjed*d, congPoi nt& p)

herwi itr eurns

herwi i tr eturns

herwie i tr eturns

herwi itr eurns

Iteet sthe pod tion oft he sor e and oft heasod aed g aff.Suchmet hod i snecessar yonly ift hesoor e

gopear sind deaman sor e
voi d Rest Curmrent ()
ReferringtoligaBat, ti nitiaisest hescanni ng oft he aur rentpage.
BoolChekCument (VUnit& ht W diVUnit& W dj

Itpr ovi des the width oft he headi ng and t he width oft he measure of | idaBataur rently

exam ined.
voi d SetupCumrent (VUnitPosX,VUni tht W d)

ltet sthe‘our rent”meaaur eofl idaBatby pl ad ngiti nthe pod tion PosX with repedt othefirgg aff
and put ting VU 2Figueoft hemeassureequat o IntW dil tsr olIsforwad ofam esaur einthelid.

voi d Cument hNext Page()
Iti ndicat esthatt he‘tur rent”m eaaur eisthefirdoft hesuooess ve page
voi d Placeht eval i()

Itdi goest heintervdgmbol sPay a tention:i tper form streesuooess ve scanni ngsoft  he por tion of

m eaaures| idpr esnti nthe page.
void Draw ()
Itdr awsthe aur rentpage oft hesor e
voi d Redraw ()
Itr edraw sthe aur rentpage oft  he soor erepodg tioni ng the m eaaures
voi d Draw Tagl i(congpoi nt& )

Itdr awsthelegerl inest hatar enecessr ytoarivetotheindicated poi nt.l tar ollsthearray oft hed affs
inordert o i nwhich 4 aft he poi nti stobefoundandt henitr ecal Isthe m ethod Draw Taglioft he

gafff ound.

BoolH i t(congPoi nt& ,Sel O bj,Draw O bjedt *& ,Sym Pat h& )
Itf indsanobj edf rom hem esares| igd.

BooH i t(condReat angl e& ,SdO bj, hotl  ayer,Sym Pat h& ,Sym Pahé& )
Itper formsam utiplesd ediononthemesaures| ig.

BoolSym bal icH it(Sym Pah& ,SeO bj,D raw O bjed *& )
ltdecodest  he pat h.

BodFi gPtr2Sym Pat h(Sym path& |Fi gura®)
Itdet erm nest hepat h g artingfrom apointer.
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voi d AddBattuta(Battuta *bat )
ltaddsam esar eat heendoft hesor e
voi d AddBattutaD opo(Battuta *bat )
ltaddsam eaar eatt heendoft hesor e
voi d Addht Edeso( ht Ed4e0* nted ex0)
ltaddsanext endedi ntervdi nthelidofext endedi nterva soft hesor e
Cm dReutSym Com m andSym Cm d& Batuta*pb=NULL)
See the gener ddoaum ent ation oft he Sym Command mbbd insed ion 1. 191 nthisd asst he par am eer
oft hemethod i spassed f orr eferencei nfadbyt heingertion ofanew meaaur M ASAE m udm odify
ome aguments oft he command in ordert o passt he NumeicCode and t he progress ve numbert o
DLIOO ¢eli daBattute).
voi d Suona (M ooddM diW iite?)
ltgener aesthefiletobepl ayed Vi aM idi nterface
void hi t()
Iti nitidisest heobj edt.
voi d SetProl BaraU p ( Bool)
Setsthe par am eerPr ol Barral p.
voi d SetProl BaraD own ( Boal)
Setsthe par am etierPr ol BarraD own.
BodG e Prol BaraUp ( )
Reurnst he par am eerPr ol Barral p.
BodG e Prol BaraDown ()
Reurnst he par am eerPr ol BarraD own.
voi d SetSpacehi t( int)
Setsthe par am elerSpacel nit.
intG e Spacehi t( )
Returnst he par am eerSpaocdl nit.
ung gned | ong G eeNum eoBattute ()
Returnst he num berofm esar es
ung gned | ong G eeNum eoBattuteVee( )
R eturnst he num berofm easaur escount ing onl y onet he m ultiredm eaaur es
void hi tim pagi na()
Setsthe page num bert 00.
voi d SetPageC ounter ( Num C ode)
Setsthevd ueoft heattribute PageCounterofLi daBattute
voi d Setfird BatPage (Battuta®)
Setsthevd ueoft heattributefiraBaPageofLi daBattute.
Battuta* G e BattCom pNum i(tnBoolf oward, nt& nb)
Returnst he poi ntert o#nmeaaureoft helidi ncom press on m ultiredm ode.
voi d Com prim Battute (Boolabi |_com pres
Com pesm ultiredm esar e
Battuta* G e BattN um Prog (N um C ode np)
Returnst he poi ntert o the m easure with progress ve num ber=np.
Battuta* G et Curent Bat()
Returnst he cur rentm esaur e
BooM oveCument BatFow ()
M ovethe car etoft heligdonem easur eahead.
voi d SetupCument (- VunitPosX Vuni tht W diVuni tM axXW dt)
Setup m eaduresforvi aud isation.
void Addht Eden (ht Eden* ntet e, AlgType& no)
Addsanext endedi nterval( interva lo et exn)i nthelidofext endedi ntervd sofgpar tito.
voi d SetupC umrent  Sim boli( )
Cadlsthe SetupCurrent Sim boliofLi gaBattute.
BodG et Stem (Num CodenblFi gua*pF1Num Codenb2Fi gua*pF2BooFoAl I=TRUE)
ReturnsTRUE if4 em upwad, FALSE i fdownwar d.
Bodht em ed (Num CodenblFigua*pF1Num Codenb2Fi gura*pF2)
Usdtodaeemnethebow oft hed ur.
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char*Dexni  be(Battuta®

ReurnstheM D S brm aidesx iption.

Draw O bjed*G & O bjed( Sym Cm d*M yCm d)

Reurnsapoi ntert otheobj edi nthe m odef rom acom m and wih the m ouse.

char*G & Nom e {oi d)

Returnsg rum es

voi d pii nt( )

Printing m ethod.

void pii ntdir()

N otes

Printing m ethod.

The addi tion ofLi dantEdi srecent .Duet othishew ent ry’ ome commandsdi reded to

Batuta mugnow be di reded to Spartito,t hathast o im pementnew methodsi n ordert o

m anagethem I nfadwehaved illt o copewiththefollowing g tuations

* W henwededteafigureLi gantEdmugbei nformedinordert odd eedlt hegymbol s
thas atandendont hefigure

* W henasngenote pasest oador dLi gantEgmugknow t he poi ntersofbot h note
and chor din ordert o updat ethe sym bol sto thisdhange

e W henawhoe meaareisdd etedLi dantEsdmudknow d It he figurest hathave been
del eted.
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25 Aclonym s

ACL:Addi tiondcommand| idi nd udedintotheCW Files

ALM ,Adion Log M anagerf org oring in proteded manngert he informaion relaed to the ad ions
performed ontheW DF obpdt saooor dingtotheW DFGPC1H nd udedi ntotheUCM .

AM Adion M aneger:apar toft heLocDi dributor.

CM N:CommonM wiN otationagener icwaytodesr ibeacer tantypeofmus cnotaion

ETT:exeaut iontimetrendind udeintotheEW Ffles

FINALE:aprogram form us cnot ation qui te di ffuseam ong publ isher sl thasaf ormaEnigma

KC KeyCathef orcahi ngkeyont helLocdDi dributor

LDID:LocdDi dributorl D

M LLA:M ug cintdligentLanguagef ordesxr ibingtheformatingrulesofmus cnot aion.

M usD a@aA f orm atused by CCRAH

NIFFA pr eended i nterchangef ormaformus ¢

NonVIP:nonvi aud lyim paired peopl e

SCORE:aform aand pr ogram form us cnot aionver y used by publ isher sinthe pag

SM DL:Stendard M udc Degr iption Language An obsdl  eteand neverused € andar d formus ¢ codi ng
derivedf rom HyTme

UCM U= ConraM anager ‘M angeri nd udingtheKey Cacheand Ad ionLog M anager

VIPM aud lyim paired Peopl e

W DF CLEAR HEADER: nmafile of t he W DF obpd cont aining dl det als of d asd fication,
identification and pr otedtion,and d It he whole dexx iption oft he W DF gud urewi thoutpr otedion
detalsand dhedam | ti susedonl yford asd fication pur poei ntotheLocDi dributor.

W DF Edor,see W EDEL Editor.

W DF HEADER:mrafile oft heW DF obpdoont aning dldet alsofd asd fication,i dentification and
protedionand d It he whole desx iption oft he W DF gud urel toont ainsd o the key f oropeni ng the
M ago Com ponentsoft heW EDEL olgdt .

W DFALM :W DF Aidn Log M anager ,t he demon ool ledting and negot iating the regidration oft he
dlowed opera@ionand adt ivitiesoft heLocaDi dributorClients

W DF@:W DF Com ponentidentification num ber.l ti scom prised oft hree partsThe W DFID oft he
cont anerobj ed( ifany) ,acodeoft  he com ponentt ypeagener ated num ber.

W DFCR:W DF &4 fication Record.The ool ledion off iddsdesy ibingthed ass fication inform aion
ofaW D F objedorcom ponent

W DFCW P:Aeor d ool ledingtheinformaionrdaed towaterm aking audi o and i m agefiles

W DFGPC:W DF GeaPer midon Code The | igofd lowed operations with the cor repondi ng
param eersfort he acoount ing

W DHAD:W DF dentification num ber comprised oft wo numbest he Publider] D and a gener aed
num ber.

W DHR:W DF detification record. The ool lettion off idds desx ibing the identifications dat a oft he
W D F obpdorcom ponent

W DHem:an d enentofa W DF st ion,a com ponentofa W DF.l  tpr eentsa W DFD,at edud
desr iptionand ar eferred file aooor dingtoitstype

W DHem CH:andementofaW DF s ion,acom ponentofaW DF asment ionedintheW DF CLEAR
HEADER pr eentsaW DFD at eduddesy iptionandar eferredfileaooor dingtoitstype.

W DFOOM :W DF @ijOr iented M odd,t he OO modd for W DF das fication, i dentification,
permis onpr otedionagped s

W DFHAR:W DF Pmtl nform aion Recor dTheool ledion oft heobj ed sthaicanbepr inted diredly from
theW DF qudurewiththeirst tingsand | idoff iles

W DFPR:W DF Bredion Record. The ool ledion off iddsdesx ibing the protedtion informaion ofa
W D F obpdorcom ponent

W DFPRCH:W DF dedion Retord Clear heeder ver son. The col ledtion of f idds desr ibing the
protedion informaion ofa W DF objed or componentwi  thoutt he esent id par ts which are only
cont anedi ntheena ypted heeader'W DF HEADER andn partiaul ai nitsW DFPR.

W EDELEdor:Edi torand Navi gatoroft heW DF obpa s
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W EDELM ED:W EDEL MaHEditor.
W EDELOOM M W EDEL é@fr iented M udcM odd.
W NFW EDEL NondFor m
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26 File Extensi ons

A aonym Dexai ption

AAC Audbfile

AVI Videofilegd andardform at

AW F Hie desr ibing the cont entand t hed asd fication ofeach audi  ofileind udedEachaudi ofile
hast o preenta AW Ffileford lowingthesar chandt heidentification.

BM P im agefiles andardform &

BW F ifle desr ibing the cont entand t he d asd fication ofeach i magesind uded.Each i mage file
hast o preentaBW Ffileford lowingthe ssar chandt heidentification.

CWF addiiondoommand | idf ile

DOC fleM SW od

DW F ile dexxr ibing the cont entand t hed asd fication ofeach dooum enti nd uded.Each doocum ent
hasto preentaDW Ffileford lowingthesar chandt heidentification.

EDF Exeattion file cont aning the smdhr onisation among an audi o file and a yymboal ic oran
audioandani magesoreasor toft heETT ofM OODS.

EPS Encapaul ated Pog Saript

KC Key Catheor

ETT Exeattion timetend ofM OOD S,afile cont aning how the meaasresofagmbol icmusc
or eare conaum ed dur ing theexeaut ionl ti sused f ort he pagi ng m echani am ofexeaut ion;

FON flescont aningfontsforvi sud istion ofsmbol sand usri nterface

GIF Imagefiles andardform a

HTM L flehtm If ord andar d brow s

HTM SuhasHTM L

IW F flecontaining the ligofi magesbdonging to aman sor e orapar tf orand i mage sore
m usc et

PG Im agefiled andar dformat

LW F flecontaningitsd as fication,i dentification and t extoor regpondi ngtoalyricforamud ¢
pat.Thef ilecontansd v thereferencei ntermsofW DFCD tothemudcpartt owhichis
asd gnedandanyr eferencest othed nglesnot es

M D M dif ile

M P3 AudofileinM P3form at

M PEG \Weofilej ngandardforma

MW F Mlafilesf orm us cedi tor

PCX im agefiles andardform at

PDA flecont aning fontsforpr inting mudcsor es

PDF Adobe Aaobaf orm a

PIC Im agefiled andar d form at

PS PodSaiptf ile

SND Soundfileg andar dfile

SW F s/mbdcmuscfile

TBL tableforvi sud isngand pr inting mudcsor es

TGA Tagaform af ori mages

TIF Imagefiles andardforma

TIFF Suchast he TIF

TTY Truetypef ontour ces

TXT fileingandar d ASCI

VW F ifle desxr ibing the cont entandt hed &= fication ofeachvi deofileind udedEachvi deofile
hast o prentaVW Ffileford lowingthesear chandt heidentificaion.

W AV W avdfein PCM dandar dform at

W DF W EDELM WCSbhjedatwhol e

W MF Whdow M eafileformaved oriddr awingform at

W NF W EDEL NordFor m

W TK W EDEL Toolii
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[XM L | A XM Lifeingandardforma
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