
Transform := [Aggregate | Bin | Density | Fold | 
              Calculate | Filter | ... ]
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A := B   A���������������B�
{A, B}   ����������A�����B�
A | B    A����B�

(A)[B=C]  A�����
����	��������B����C�
A<B>      ����������������A�
*<A>      �����������������A�

A<[B, C]> ����	��������A��������������	�������B�����C�
[A]       ���������������A�
[A: B]    ������������������������������A�����
������������B�

Spec := {Title, Description, 
         (Stream | Overlay | Sequence), 
         Dataset, Tick, Synth, Wave, Sampling, Config}
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Stream   := {Data, Transform, Tone, Encoding, Config}

Overlay  := [Stream]

Sequence := [Stream | Overlay]
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Data    := Name<String> | Url<UrlString> | Values<Array>

Dataset := [{Name<String>, (Url<UrlString> | Values<Array>)}]
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Tone     := {ToneType, 
             Continued<Boolean>, 
             Filter}

ToneType := ‘default’ | ‘sawtooth’ | ‘triangle’ | ‘square’
          | ‘piano’ | ‘pianoElec’ | ‘violin’| ‘guitar’ | ‘metal’
          | ‘hithat’ | ‘snare’ | ‘highKick’ | ‘lowKick’ | ‘clap’ 
          | ‘whiteNoise’ | ‘pinkNoise’ | ‘brownNoise’
          | *<String>
Filter  := [FilterName<String>]
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Encoding   := [Channel: ChannelDef]
Channel    := ‘time’ | ‘time2’ | ‘duration’ | ‘tapSpeed’ 
            | ‘tapCount’ | ‘pitch’ | ‘detune’ | ‘pan’ 
            | ‘loudness’ | ‘timbre’ | ‘postReverb’ 
            | ‘modulationIndex’ | ‘harmonicity’ | ‘speechBefore’ 
            | ‘speechAfter’ | ‘repeat’ | *<String>

ChannelDef := { ( {Field<string|[string][Channel=‘repeat’]>, 
                   EncType, Scale}
                | {Condition, Value<Any>} ),
               (Ramp)[Tone.Continued=True],
               Aggregate, Bin,  
               (TimeUnit, TimeLevel)[EncType=‘temporal’], 
               (Speech<Boolean>, By)[Channel=‘repeat’],
               (Tick<TickItem|String>)[Channel=‘time’]}

EncType    := ‘quantitative’ | ‘ordinal’ | ‘nominal’ | ‘temporal’
Condition  := [{Test<String>, Value<Any>}]
Ramp       := ‘linearl’ | ‘exponential’ | ‘abrupt’
Aggregate  := ‘mean’ | ‘median’ | ...
Bin        := <Boolean> | {maxbins, nice, step, exact}
By         := ‘sequence’ | ‘overlay’ | [‘sequence’ | ‘overlay’]

TimeUnit   := ‘year’ | ‘month’ | ‘day’ | ...
TimeLevel  := ‘year’ | ‘month’ | ‘day’ | ...
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Scale := {Description, Polarity, Domain, 

          (Range | MaxDistinct<Boolean> | Times<Number> 

           | (Length<Number>)[Channel=‘time’])

          (ScaleType, Zero<Boolean>)[EncType=‘quantitative’], 

          (Timing)[Channel=‘time’],

          (Band<Number>)[Channel=‘time’|‘tapSpeed’|‘tapCount’]}

Description := Boolean | DescriptionMarkUpString      

Domain      := [Any]      

Range       := [Any]

Polarity    := ‘positive’   |  ‘negative’

ScaleType   := ‘linear’ | ‘log’ | ‘pow’ | ‘sqrt’ | ‘symlog’

Timing      := ‘abolute’ | ‘relative’ | ‘simultaneous’
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Tick     := [TickItem]

TickItem := {Name<String>, Interval<Second>, OscType, 

             Pitch<Hz>, Loudness<Gain>,

             PlayAtTime0<Boolean>}

OscType  := ‘sine’ | ‘sawtooth’ | ‘triangle’ | ‘square’

Gain     := Number<[0,Infinity]>
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Synth     := [SynthItem]
SynthItem := {Name<String>, SynthType, 
  AttackTime<Second>, ReleaseTime<Second>, 
  CarrierType<OscType>, CarrierPitch<Hz>, CarrierDetune<Detune>, 
  ModulatorType<OscType>, ModulatorPitch<Hz>, 
  ModulatorVolume<Gain>,
  (ModulationIndex<Number>)[SynthType=‘fm’],
  (Harmonicity<Number>)[SynthType=‘am’]}
SynthType := ‘fm’ | ‘am’        Detune := Number<[-1200, 1200]>
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Wave     := [WaveItem]
WaveItem := {Name<String>, Real, Imag}
Real     := [Number]            Imag     := [Number]
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Sampling     := [SamplingItem]

SamplingItem := {Name<String>,  
                 Sample}

Sample       := Mono<UrlString> | Octave

Octave       := {C0<UrlString>, ..., C7<UrlString>}
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Config := [Key<String>: Value<Any>]
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