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.rt,urr,

hietFtrtbuFetFea,baebeF,rFbpt,reaFhi Fte,riFrra,raut FhieriFrubFatbeFeaF,eauaet,erFrar, tetFraeFerraaba,r,eraFr F
,rabF,rauarubt FirebFrbbaFbarrebeFeaF,ibFILoForutrur,bFrA.FraeFeaFrauFILoFAaerrebForaraF ra,t FIbr,eraF F
rrebutF,ibFbpet,eauF,rabFaruieauFt t,batFeaFAaerreb FIbr,eraF0FtureeebtF,ibFur,erar,bF ruFreeeauFre,riFora,rauF
rirurr,butF,rF,ibFrA. FraeFrFeb,re,beFeetratteraFr FirhFtariFrirurr,butFirebFrbbaFbarrebeFraeFeat,baba,be 

1 Existing Systems in Unicode
AaerrebFr,ubre Ftattru,tFara Feeebuba,Ft t,batF ruFaruieauF,rab FhibtbFrubFeetrattbeFeaF,ibF r,,rheauF
tartbr,erat 

1.1 Superscript/Subscript numbers
Iatbutruet,FaaarbutFeaeerr,bFrFaaarbubeF,rababFNb u F F Frut,F,rab" FLaFoieabtbF,eauaet,ertF Fubtubtba,tF,rhF,rabF
raeF Fubtubtba,tFieuiF,rabFraeF.abuerraet,tFubtubtba,F FrtFieuiF,rabFraeF FrtF,rhF,rab FLaF. uerraF,eauaet,ertFrr,iF
ruebutFrubF raae 
.ttbaebeFaaarbutFueebF,rar,Frra,rautFeeubr,, FNb u F5 F FieuiFueteau"
USV:F U+00B9, U+00B2, U+00B3, U+2074, U+2075 

U+2081, U+2082, U+2083, U+2084, U+2085
Characters:F   F, F, F, F  F, F, F, F, F<
Sample Usage: ,ri,Fi²,ri,Frierá²ái ri,Fnaer,  
Sample Usage: r,nraa,Frr,u₃,ri²a,Fuabea,Fab<,
Issue:F rraar,FrbFatbeFeaFeeba,erbut

1.2 Tone Diacritics and Contour tone marks
ierrue,ertFr ,baFaruiF,rabFeaFru,iruurtiebtFrtFhb,,FrtFeaF,eauaet,erFhue,eaut Forhbebu F,ietFab,ireFerbtFar,Ftbuae,F
rabF,rFubtubtba,F,rabFtirab,err,, Faa,e,Fr ,buFrabFirtFerabFtirar,ruerr,Frar, tet 
USV:F U+0300, U+0301, U+0302, U+030C, U+0304, U+030D, 

U+1DC7, U+1DC5, U+1DC4, U+1DC6, U+1DC8, U+1DC9 
Characters: ,̀ F̀ , F̀ , F̀ , F̀ , F̀ , F̀ , F̀ , F̀ , F̀ , F̀ , F◌  ̀FN,rh Fieui F r,,eau Fueteau Faee Febu, Faee FieuiFaee F,rhFaee F

aeeRieui FaeeR,rh F,rhRieuiR,rh FieuiR,rhRieui"
Sample Usage: rr,, Far,t rF,a,ar Far,Fa᷆ , Frr,,r,aur ir,b, Fr ,̌a ,̌,r,arr,FF

1.3 Modifier letters
oreerbuF,b,,butFrubFtrab,eabtFatbeF,rFaruiF,rabFeaFru,iruurtiebt FhibtbFrubF,rrFaaaburatF,rFeetrattFr,,F,ibF
trttere,e,ebt Forhbebu F,hrFbprat,btFrubFtirha 
1.3.1 IPA Downstep/Upstep
Lr.Fear,aebtF,hrFt arr,tF,rFeaeerr,bF,rar,Ferhat,btFraeF,rar,Fatt,bt FhibFLr.Ft arr,tF ruFerhat,btFraeFatt,btF
rubFuretbe Fir, Ribeui,Fruurht FNLr.Fr,trFirtF a,,Ribeui,FruurhtFrtFeet,ear,Ft arr,t FatbeF,rFubtubtba,FeauubtteebF
ebutatFbuubtteebFreuorhFeaFeetruebubeFttbbri "FFF
USV:F U+F19D, U+F19C (Proposed codepoints are U+A71C, U+A71B.)
Characters: , F  (downstep, upstep)
Sample Usage:  r, ir, Fr,,whá,FF
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1.3.2 Africanist Downstep/Upstep
. uerraet,F,eauaet,tFirebF,uree,erar,, FireF,ibeuFrhaFtub buubeFrraeba,eratF ruFeaeerr,eauFerhat,btFraeFatt,bt F
hieriFrubFeeebuba,F uraF,ibFLr.RubrraabaebeFt arr,t Fhrar,Ferhat,btFhrtFeaeerr,beFr FateauFrFtatbutruet,F
bpr,rar,eraFarui FeruFatt,bt FraFeaebu,beFbpr,rar,eraFaruiFhrtFatbe FeaFtrabFtar,err,eratF,ietFetFtatbutruet,be F
hie,bFeaFr,ibutFe,FhrtFtartruet,be 
eaar,erar,,  F,ibFerhaFraeFatRruurhtFr F,ibFLr.FrubFbuaeer,ba,F,rF,ibFbpr,rar,eraFraeFeaebu,beFbpr,rar,eraF
aruit Fubttbr,eeb,  F
USV:F U+F19E, U+F19F, (Proposed codepoints are U+A71D, U+A71E and U+A71F (for subscripted upstep).)
Characters: , F, F(downstep, upstep)
Sample Usage: o,o Fo,o Fo

,
o Fb,,rb, F,ab,,ahb,, Frrr,᷆ ,,, r,F,i᷆ ,,ae b,FF

1.3.3 Marking tone in Lahu and Akha
hibtbFrubFru,iruurtierFrirurr,butFhieriFrubFatbeF ruF,ibForiaFraeF.iirF,rauarubtFr FIra,ibrt,F.ter 
USV:F U+02C9, U+02C7, U+02EC, U+02CD, U+02C6, U+F1E7 (proposed codepoint is U+A788)
Characters:F , F, F, F, F, Fc
Sample Usage: our,FRri,Firh,Far,FabicFa rFted
1.3.4 Marking tone in Chinantec 
hibtbFrubFru,iruurtierFrirurr,butFhieriFrubFatbeF ruF,ibFzuaarrnaFoieara,brF,rauarubFr Fobperr 
USV:F U+02C9, U+02CB, U+02C8, U+02CA, U+A717, U+A718, U+A719, U+A71A
Characters:F , F, F, F, F, F, F, Fn
Sample Usage:F na,Frrr,Far,iaráráa,F,ráráa,Frtst,r,Fi rárá,Fnbtaruet,rF,,Fi ri,Fet₃,Fier Forá,ṉái,F

i rárái,FIst,babF̱á̱ái,Fnab, 

1.4 Chao tone letters
1.4.1 Right-stem Tone Letters 
arriF,rabF,b,,buFub butF,rFrabFr FrebFeet,eauaetirr,bF,rabF,beb,t FhrFubtubtba,Frra,rauF,rabt F,ibF,rabF,b,,butFrubF
atbeFeaFrrarear,erat FThAIF. 0 FtF 5  FhietFab,ireFerbtFar,FirebFbarauiF,beb,tF,rFaruiF,ibFaaarbuFr F,beb,tF
ara F. uerraFt t,batFabbe 
USV:F U+02E5, U+02E6, U+02E7, U+02E8, U+02E9
Characters:F , F, F, F, F~
Features: he,iFraeFhe,ira,Ft,rebtFN,ietFr,ubre Fbpet,tFeaFira,rtFILo"F

,rabFaaarbutFN,ietFr,ubre Fbpet,tFeaFira,rtFILo"
,eur,beFraeFar,R,eur,be

Sample Usage:F ,F F~F F˩�
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1.4.2 Left-stem Tone Letters (tone sandhi)
LaFoieabtbF,eauaet,ert Fa,,burarbtFeaFhieriF,rabFtraeieFrrrautFrubFtrab,eabtF,uratruerbeFateauFtreubeF,rabF,b,,but
F
rabFueui,Rt,baabeF,rabF,b,,buFraF,ibF,b , Feaeerr,eauF,ibFaaebu, eauF,rab FraeFrF,b ,Rt,baabeF,rabF,b,,buFraF,ibFueui, F
eaeerr,eauF,ibFtau rrbFstraeie F,rab FTa04.4Coraaba,tzao0404 te Ft ] 
USV:F U+A712, U+A713, U+A714, U+A715, U+A716
Characters:F , F, F, F, F�
Features: he,iFraeFhe,ira,Ft,rebt

,eur,beFraeFar,R,eur,be
Sample Usage:F ,F F,F F,F F,꜓ F
1.4.3 Dotted tone letters
ir,F,rabF,b,,butFrubFatbeFeaFoieabtbF,eauaet,ertF,rFeaeerr,bF,rabtFeaFrbu,reaFhbri, Rt,ubttbeFt ,,rr,btFireeauFrF
,bttReet,ear,Fuar,e, t,ibubFetF,e,,,bFruFarFte,riFeruer,era FraeF,ibFeaur,eraFetFtiru, FhibtbFrubFr ,baFub buubeF,rFeaF
oieabtbF,eauaet,ertFrtFsaba,ur,F,rabt  FTa04.4Coraaba,tzao0404 te Ft  0 Fob ,Rt,baabeFraeFer,,beF,rabF,b,,butF
rubFatbeFrra,urt,eeb,  
USV:F U+A708, U+A709, U+A70A, U+A70B, U+A70C, U+A70D, U+A70E, U+A70F, U+A710, U+A711
Characters:F , F, F, F, F, F, F, F, F, F�
Features: he,iFraeFhe,ira,Ft,bat

1.5 Corner tone marks for Chinese
hibtbF,rabFt arr,tFrubFatbeFr FoieabtbF,eauaet,t ForuabuF,rabFaruitFrubFrFeet,ear,F,uratruet,eraF,uree,eraF uraF
t,baabeF,rabF,b,,but 
USV:F U+A700, U+A701, U+A702, U+A703, U+A704, U+A705, U+A706, U+A707
Characters:F , F, F, F, F, F, F, F 

1.6 Other
Iruet,tFtariFrtFa,ierter Forr Fhire FhreFob FobhFhreFoabFraeFoir Fr,,FirebFt t,batF ruFaruieauF,rab FhibubFrubFrF
 bhFr,ibuFrirurr,butFeaF,ibFAaerrebFI,raerueFhieriFirebF,ibFhrueF,rabFeaF,ibeuFarabFruF,ibeuFebrratrte,era F
1.6.1 CJK diacritic tone marks
USV: U+302A, U+302B, U+302C, U+302D, U+302E, U+302F 
Characters: ◌〪, ◌ 〫, ◌ 〬, ◌ 〭, ◌ 〮, ◌ 〯

1.6.2 Departing tone marks
USV: U+02EA, U+02EB 
Characters: ,˪ ˫
1.6.3 Ethiopic tonal marks
USV: U+1390..U+1399

Characters:F , ᎑, ᎑, ᎑, ᎑, ᎑, ᎑, ᎑, ᎑, ᎑�
,᎑᎑᎑,᎑᎑᎑᎑᎑ክ ᎑᎑᎑᎑᎑᎑᎑,,,,,,          ,᎑᎑᎑,᎑᎑᎑᎑᎑᎑᎑᎑᎑᎑᎑᎑,

Sample Usage:F ሐፅብ፡በወደ�
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Application Implementation: s.tFrFrr,,euurtierFt t,baFr Fraar,r,eraFatF,rF,ietFtrea, F,ibubFetFarFiarhaF
tubrbebarbF ruF,ibFubaebueauFr F,ibFt arr,tFeaF, tbtb,,eauFtr ,hrub FL,FetF
ra,eretr,beFirhbebuF,ir,Ftr ,hrubFrrtrr,bFr Firae,eauForaraaFaruit Foar FraeF
teae,ruFt t,batFr Fea,bu,eabruFraar,r,era Fhe,,FrbFubree, Frert,rr,bF,rF,ibF
ubuaeubaba,tFr Fa,ierterF,rar,Far,r,era  FTa0�.�r te  FIr ,hrubFhe,,FirebF,rFiarhF
,ir,Fraar,r,eratFrubF,rFrbFtiuaaibaFerhaF,rF,ibF 4.Ftrr,bFraeFhe,,FtiueaiF
bebu ,ieau FhietFtira,eFr,trFaribFe,FbrtebuF,rFerF,r ra,FeaF5FurhtFrrrebFrF,eabFr F
,bp,FetF,ibFrrareaeauFaruiFrtturrri F

1.6.4 Lao
USV: U+0EC8..U+0ECB
Characters:F ່�, ່�, ່
, ່�

1.6.5 New Tai Lue
USV: U+19C8..U+19C9
Characters:F ◌◌

1.6.6 Nko
USV: U+07EB..U+07F1, U+07F4..U+07F5
Characters:F ߫,߬ ,߭ , ߮,߯ ,߰ , ߱, ߴ, ߵ

1.6.7 Spacing clones of diacritics 
USV: U+02C7, U+02C9, U+02CA, U+02CB, U+02D9
Characters: ,̌ ̄ , ,́ ,̀  ̇
1.6.8 Tai Le
USV: U+1970..U+1974
Characters:F ᥰ, ᥱ, ᥲ, ᥳ, ᥴ

1.6.9 Thai
USV: U+0E48..U+0E4B
Characters:F ່�, ່�, ່�, ່�

1.6.10 Uralicist tone markers
USV:F U+02F9, U+02FA, U+02FB, U+02FC, U+A720, U+A721
Characters:F , F, F, F, F, F F
1.6.11 Vietnamese tone marks (deprecated)
USV: U+0340, U+0341
Characters: ◌ , F◌ , 
1.6.12 Zhuang orthographic tones
USV: U+0184, U+0185, U+01A7, U+01A8, U+01BC, U+01BD
Characters: , F, F, F, F, F­
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2 9-level pitch contours
apet,eauF,rabFt t,batFeaFAaerrebFeet,eauaetiFatF,rF F,beb,tFr F,rab Forhbebu F,ibubFetFrF]R,beb,Ft t,ba FatbeF
area, Fr F. uerraet,t FhibFaeabF,beb,Ft t,baFear,aebtFrra,rauFte,riFaruitFraeFetFatbeF ruFtirab,erF,uratruet,eratFr F
,rabF,rauarubt FeruF,ietFubrtraF,ibtbFrirurr,butFrubFub buubeF,rFrtFte,riFur,ibuF,iraF,rabFrra,raut FhietFt t,baFetF
heeb, FatbeFr F. uerraet,t Far,Fra, F ruF,uratruereauFurhFtirab,erFer,rFtueruF,rF,rabFrar, tet Fra,F ruFrurieeeauFraeF
tureareauF,eauaet,erFerraaba,t FIaru,R ra,F,rr,btFhe,ieaFrFrurtie,bFruFztbah tbF ra,Fhra,eFtart,e,a,bFu, titF ruF
rau,beFrrutFeaeerr,eauFte,riFrra,rautFrrtbeFraFhir,FtbuabarbFr Fte,riR,beb,Frirurr,butFrrrauF,rub,ibu FLae,er,, FhbF
irebFbarrebeF,ibFaeabFte,ribtFeaFrauFrueer,bFAtbF.ubrFNrA." F.,FtrabFtrea,FrFAaerrebFturtrtr,Fhra,eFabbeF,rFrbF
areb FaebaFr ,buFrirurr,butFrubFrtturebeF ruFreee,eraF,rFAaerrebFe,FrraF,ribFatF,rF,hrF brutF,rFrcrer,, Fub,Fea,rF
,ibFAaerrebFt,raerueFraeF,ibaFrF bruFruF,hrF,r,buFrb rubFoerurtr ,Fhra,eFeat,baba,Fe,FeaFAaetruerb Fhiat F
eat,baba,r,eratFeaF,ibFabruF a,aubFabbetF,rFatbFrA.Frirurr,butFraeFrbFeat,baba,beFeaFrurtie,bF ra,tF ruFatbFeaF
tr ,hrubF,ir,Ftattru,tFrurtie,bFubaebueau 

2.1 Encoding and Properties
hibFte,riFrra,rautFrubFareerbuF,b,,but F,ib FrubFar,FrrareaeauFaruit FLaF,ibFbeba,F,ir,F,ibtbFrirurr,butFerFub,F
rrrbt,beFea,rFAaerreb FatbutFtira,eFar,Fbptbr,F,ir,F,ibFAIstFhe,,FrbruFra Fub,r,eraF,rF,ibFte,riFaaarbutFNrtF,ib F
erFarh" 
USV:F U+F1F1, U+F1F2, U+F1F3, U+F1F4, U+F1F5, U+F1F6, U+F1F7, U+F1F8, U+F1F9
Characters:F , , , , , , , ,   
Sample Usage:F FFF FFFFF FFF FF FFFFF 

T,rriFurFu FbrrF,ai Fcrr,,bruabFetF,rrieauFr,Fratirrr ·
Sample Usage:F T F  FF	  	  F 

a	 a	a	 ,əderədutr,əderə nst
Sample Usage:F         

a	 a	a	 ,əderədutr,əderə nst
Sample Usage (inline):F FFo ,d,,̌,w T F F F  br,ibuF
Properties:

F1F1;MODIFIER LETTER PITCH ONE;Sk;0;ON;;;;;N;;;;;
F1F2;MODIFIER LETTER PITCH TWO;Sk;0;ON;;;;;N;;;;;
F1F3;MODIFIER LETTER PITCH THREE;Sk;0;ON;;;;;N;;;;;
F1F4;MODIFIER LETTER PITCH FOUR;Sk;0;ON;;;;;N;;;;;
F1F5;MODIFIER LETTER PITCH FIVE;Sk;0;ON;;;;;N;;;;;
F1F6;MODIFIER LETTER PITCH SIX;Sk;0;ON;;;;;N;;;;;
F1F7;MODIFIER LETTER PITCH SEVEN;Sk;0;ON;;;;;N;;;;;
F1F8;MODIFIER LETTER PITCH EIGHT;Sk;0;ON;;;;;N;;;;;
F1F9;MODIFIER LETTER PITCH NINE;Sk;0;ON;;;;;N;;;;;
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2.2 Implementation
2.2.1 Position
hibF,rhbt,Fte,riFetFrb,rhF,ibFrrtb,eab Fe,FetFr,F,ibF,beb,Fr F,ibF,rhbt,FruaFr FrFtuarubFrurrib, 
hibFieuibt,Fte,riFetFt,eui,, FrrrebFrrtFibeui, Fe,FetFr,F,ibF,beb,Fr F,ibF,rtFruaFr FrFtuarubFrurrib, F
T F F F F F F F F FT  F FF F F F F F  FT F  F F F F F F F] FT F F  F F F FF F FTF F F  F F F F F] 
T F F F F  F F F F] FT F F F F F  F F F] FT F F F F F F  F F] FT	F F F F F F F  F] FT	F F F F F F F F F
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2.2.2 Smart fonts
hibF ra,Ftira,eFrra,reaFrurtie,bFua,btF ruFrraebu,eauFrFtbuabarbFr F,ibFaeabRte,ribtF,rF,ibFrra,raut FeruFbprat,bF
A e e FA e e]FA e e.FA e e�Fhra,eFrbFubaebubeFrt
F     Following Chao notation, ,hrFr F,ibFtrabFte,riF
rrut FtariFrtFUA e e FA e e , FubaebuFrtFrFerar,bR,bau,iFrru 

1 2 3 4 5 6 7 8 9

1           

Encoding U+F1F1 
U+F1F1

U+F1F1 
U+F1F2

U+F1F1 
U+F1F3

U+F1F1 
U+F1F4

U+F1F1 
U+F1F5

U+F1F1 
U+F1F6

U+F1F1 
U+F1F7

U+F1F1 
U+F1F8

U+F1F1 
U+F1F9

2          ]

Encoding U+F1F2 
U+F1F1

U+F1F2 
U+F1F2

U+F1F2 
U+F1F3

U+F1F2 
U+F1F4

U+F1F2 
U+F1F5

U+F1F2 
U+F1F6

U+F1F2 
U+F1F7

U+F1F2 
U+F1F8

U+F1F2 
U+F1F9

3          

Encoding U+F1F3 
U+F1F1

U+F1F3 
U+F1F2

U+F1F3 
U+F1F3

U+F1F3 
U+F1F4

U+F1F3 
U+F1F5

U+F1F3 
U+F1F6

U+F1F3 
U+F1F7

U+F1F3 
U+F1F8

U+F1F3 
U+F1F9

4          ]

Encoding U+F1F4 
U+F1F1

U+F1F4 
U+F1F2

U+F1F4 
U+F1F3

U+F1F4 
U+F1F4

U+F1F4 
U+F1F5

U+F1F4 
U+F1F6

U+F1F4 
U+F1F7

U+F1F4 
U+F1F8

U+F1F4 
U+F1F9

5          ]

Encoding U+F1F5 
U+F1F1

U+F1F5 
U+F1F2

U+F1F5 
U+F1F3

U+F1F5 
U+F1F4

U+F1F5 
U+F1F5

U+F1F5 
U+F1F6

U+F1F5 
U+F1F7

U+F1F5 
U+F1F8

U+F1F5 
U+F1F9

6          ]

Encoding U+F1F6 
U+F1F1

U+F1F6 
U+F1F2

U+F1F6 
U+F1F3

U+F1F6 
U+F1F4

U+F1F6 
U+F1F5

U+F1F6 
U+F1F6

U+F1F6 
U+F1F7

U+F1F6 
U+F1F8

U+F1F6 
U+F1F9

7          ]

Encoding U+F1F7 
U+F1F1

U+F1F7 
U+F1F2

U+F1F7 
U+F1F3

U+F1F7 
U+F1F4

U+F1F7 
U+F1F5

U+F1F7 
U+F1F6

U+F1F7 
U+F1F7

U+F1F7 
U+F1F8

U+F1F7 
U+F1F9

8 	         ]

Encoding U+F1F8 
U+F1F1

U+F1F8 
U+F1F2

U+F1F8 
U+F1F3

U+F1F8 
U+F1F4

U+F1F8 
U+F1F5

U+F1F8 
U+F1F6

U+F1F8 
U+F1F7

U+F1F8 
U+F1F8

U+F1F8 
U+F1F9

9 	        

Encoding U+F1F9 
U+F1F1

U+F1F9 
U+F1F2

U+F1F9 
U+F1F3

U+F1F9 
U+F1F4

U+F1F9 
U+F1F5

U+F1F9 
U+F1F6

U+F1F9 
U+F1F7

U+F1F9 
U+F1F8

U+F1F9 
U+F1F9
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2.2.3 Preventing ligation of adjacent characters
.FttrrbFrraFrbFatbeF,rFtubeba,F,eur,eraFr Frenrrba,Frirurr,but FL FarFttrrbFetFhra,beFrb,hbbaFrirurr,butFA 000oF
WNonFrra,eFrbFatbe F.Fturr,baFhe,,FirttbaFe FrFturuuraFerbtFar,Fturtbu, Fea,butub,tFWNonFraeFatbutF,u Fr,ibuF
hr tF,rFub,F,ibFrttbrurarbF,ib Fhra, F.aFrtbaeauFruFr,rteauFrurrib,Ftira,eFabebuFrbFta,FraFrFtbtrur,bF,eab F ruF
bprat,b FL FrFebu,err,FrruFA 00�0FruFerar,bFrruFA 00 4FrubFatbeF,rFtbtrur,bFea,rar,eraFuuratt F,eabFrubrieauF
tira,eFhruiFturtbu, FNturrrr, F,rFrubriFr ,buF,ibFrru" FLaF,ietFrrtbFA 0040FNzoiFnzLoaoFar FrbFrtturtuer,bF
raeFabrbttru Frb rubF,ibFrru 
2.2.4 Font features
hibF br,aubtFhbFirebFeat,baba,beFeaFILo·tFAaerrebForaraF ra,tFrubF

→he,ira,FNeb ra,,"FraeFhe,iF,ura,eabtFNe Frurrib,tFrubFebteube F,ibFatbuFhra,eF, tbF,ibaFea" F.FttrrbF
NA 0000"FetF,ibFra, Fr,ibuFrirurr,buFhbFirebFeat,baba,beF,ura,eabtF ru 

→,eur,beFNeb ra,,"FraeFaraR,eur,be
oraebu,eauFer,rFrb,hbbaF,rabRrruFruFte,riRrra,rauFar,r,eraFraeFtatbutruet,Raaabur,Far,r,eraFtira,eFrbFrrateebubeF
rtFrFriraubF,rF,ibFaaebu, eauF,bp, Far,FrFu, tiFr,,buar,bF ruFtrabFsrrt,urr, Fte,riFrirurr,bu FL,Fhra,eFrbFteae,ruF,rF
rraebu,eauFrb,hbbaFLr.FraeFs.abuerraet, Ftirab,erFar,r,era FruFrb,hbbaFor,eaFraeFo ue,,erFru,iruurtiebtF ruFrF
oba,ur,F.teraF,rauarub Fb,r Fhiat FhbFrb,ebebF,ir,Fhaoie,FartteauFr,btFtira,eFrbFrubr,beFN,ibtbFirebFar,F b,FrbbaF
rubr,be"F,rFrraebu,Frb,hbbaF,ibFeeebuba,Ft t,batFraeF ra,F br,aubtFtira,eFar,FrbFatbe FhietFetFeetrattbeFeaFIbr,eraF
5 
2.2.5 Font issues
LaFruebuF,rFr,,rhF ruF,ibF,ruubt,FteubFtrtter,bF ruF,ibFte,riFrra,rautFhbFirebFt,rrbeF,ibaFrtF ruFerhaFrtFetF
ubrtrarr,bFNr,F,ibFrr,,raFruaFr F,ibFtuarubFrurrib,"FraeFrtFieuiFrtFtrtter,bFNr,F,ibF,rtFruaFr F,ibFtuarubFrurrib," F
hietFeat,baba,r,eraFtira,eFar,Fea,bu bubFhe,iFr,ibuFatbtF ruF,ibF ra, FL F,ruubuFte,riFrra,rautFrubFebteube F,ibFtrea,F
teubFrraFrbFriraubeFeaFrFerraaba, F
hibF,rabtFraeFte,riFrra,rautFrubFr,,F,ibFtrabFhee,i Forhbebu FrbrratbF,ib FrubFeaFturtru,erar,F ra,tF,ibubFhe,,F
r,hr tFrbF,ibFturr,baFr Firueura,r,Fr,euaaba,Fr F,ibFte,riFrra,rautFhe,iFtbuaba,r,Ft arr,tFraFrF,eabFrrrebFruF
rb,rh FIr ,hrubFtr,a,eratF,rF,ietFr,euaaba,FettabtFrra,eFear,aebF,ubr,eauF,ibaFrtFea,bu,eabruF,bp, 
Application Implementation: hibFrtt,err,eraFtira,eF,ribFrrubFr Fra Feetar,Frenat,aba,tFtariFrtFrurrib,

ibeui,FraeFteub Fea,bu,eabrueur,era Fba,ruueauF,ibFte,ribt FIbbFr,trFtauubt,eratFaaebuF
a,ierterFhrar,ForuitFrrarbuaeauFoar Far,r,era 

2.2.6 Keyboarding
za, F,ibFaeabF,beb,tFr Fte,riFabbeFib t,uribt FhibFsrra,raut Fhe,,FubaebuFra,rar,err,, FeaFrurtie,bRbarr,beF
rtt,err,eratFrbrratbFr F,ibFtaru,R ra,F,rr,bt FNbFirebFeat,baba,beFib rrrueeauF ruF,ibtbFte,ribtFeaF,ibFsLr.F
AaerrebF   Fob araFob rrrue FNi,,t
44truet,t te, ruu4AaeLr.ob rrrue"F
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2.3 Publications which use the bar notation
.aebutra FI,btibaFo F ]�5 FhrabF br,aubt FLaFser,ruerF. FeuraieaFNbe " Fhrab
F.Foeauaet,erFIaueb  FobhForui
F

.rrebaerFrubtt Ftt F 55R �  F
o,rui Foru  F ]]5 Fobtubtba,r,eraFr Ferhat,btFeaFitrirauFarae,bib FLaForuu FsraFebuFoa,t,FraeFobe,iFIaeebuF

Nbet " FhibFrirar,ru Fr Fhrab
FhibFobtubtba,r,eraFr Fhrar,Fobuet,bu Fabu,ea
Fora,raFebFrua ,bu Ftt F5  F5] F
o ara Foruu Fo F ]�] F.Fubrar, tetFr F,rar,Ferhat,bt Fnrauar,Fr F. uerraForauarubtFraeFoeauaet,ertF   
]R0] F
orauiuba Foru  F ]5. FhrabFeaFWa,aFaraat FLaF.a,rtbuaba,r,FI,aeebtFeaFara,aFhrabFbee,beFr Fr o Fo,baba,tF F

nriaFrr,etae,i Firueubri,
FeruetFrar,err,erat Ftt F005R00  F
ra,,b r,rai Firau,rt F ]54 FhrabFeaFobperr,Frirar,ru  Firueubri,
Fi Fobeeb,Frar,etieauFor  Ftt F0� F05 F50 F5  F

,rFarabFrF bhFt,rrbt F
Iaeebu Fobe,i F ]]0 Fhrar,Fatt,btFeaFourrie
FbeeebarbF ruFrFubuet,buF,ebu ForauarubF44 5
F. 5R.�. 
Iaeebu Fobe,i F ]]5 Frirab,erFubr,etr,eraFr Ferhat,btFeaFaearrr Frirar,ru F    
F��R 0  
oet Foreur F0000 Fhrab Forarueeub
ForarueeubFAaeebute, Frubtt FsrueratFt,rrbtF,iurauira,FhibaFabbebe Fb u  F

tt F .] F  0 F044 F

3 Data conversion
NbFtira,eFrbFrr,bF,rFrubr,bFhaoie,FartteautF,ir,Fhra,eFrbFrr,bF,rF,urat ruaFer,rFrb,hbbaFeeebuba,F, tbtFr F
,uratruet,eraFab,iret Fear,aeeauF,rabFrrut FhietFirtFar,F b,FrbbaFerab 

→tatbutruet,4tartruet,FaaarbutF F,rabFrrut
→tatbutruet,4tartruet,FaaarbutF Fte,riFrra,raut
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