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data currently

Data declarations must conform to Luo’s syntactic test for
strict positivity

a:A f:Ba—-WuB

supaf : Wy B 5 Ol
[+ (X = Bool) — Bool .
T X Is not (Negative)

ts : List (RoseTree A)
node ts : Roselree a

Is also rejected. ..
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Containers have a set of Shapes. S : *...
and for each shape, some set of Positions where data goes

P:Vs: 5= %

For example:

Lists have a shape very similar to the natural numbers. ..
and given a shape the set of positions has exactly that many
elements

E ® ® O ®e o o

Closed under: u,+, x, K —...
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Indexed Containers

Are given by:
e A Type of Shapes
e For each shape an Output index. ..

e and a Type of Positions

S %
qg:S5—0
P:5—«%

LO : * where
ICIT O : % (q|S<P| ) :ICT O
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Are given by:

A Type of Shapes
For each shape an Output index. ..
and a Type of Positions

And for each position an Input index

S %
qg:S5—0
P .5 —x%
I1,O : * r:Vs: S=Ps—1

CT 0 » Where — e sy 1c T 0
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What we have done

e We have a Universe of Indexed Containers which
contains codes for all Strictly Positive Families.

e The codes and interpretation are both Epigram
datatypes.

e This gives us a semantic, compositional notion of SPFs
in Epigram

e Functions in this universe are generic programs.

e Conclusion? Defining what we really mean by

‘datatype’ can give us Generic programming for all
Epigram datatypes
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data where

: Vec x n O : %
SPF 1 O : *

_ T : SPFI 0O

. SPF (1:0) O ‘wk’T : SPF (I:1) O

f:Vt:Finn=SPFTO
‘Tag’'f : SPFI (O xFinn) ‘0,1 : SPFI O
f:0—=0 T:SPFIO f:0 =0 T :SPFIO
SO f T : SPFT O ‘NOf T :SPFTO
f:0—=0 T:SPFTO T :SPF(I:0)0
1TOo f T : SPFEI1 O w T : SPFI O
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data T F1 IO T:Tell 0:0 yhera
[T T o : *
v [T]T X o v: [T]T X o
top v : [Z](T=T) o popuv : [wWk T](T:T) o
v f ] 7_;_)0 _
tag v : [‘Tag'f] T (o;t) void : [V] T o
vwmfg vmmfg@
v [XfT]T (fo) dv: [ANfT]T o
v:Yo: O;p: (fo)—o’[[T]]Ta v [T](T=(% T)) o
7@ [I0f T] T o nv: [WT]T o
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