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The Bird-Meertens Formalism




Notations

» Lists ([a] : list of elements with the type «a)

» Definition
- ] : Empty list
- [X] . list with one element

- a++b :concatenationofaandb
» Concatenation
- [x] ++ xs

- [al++[b] ++[c] = [a:b;c]

X .. XS



Definifion

» Binary trees :

type Blree a f :=Leaf (n: ) | Node (n: B) (l: Blree a B) (r: Blree
ap)

» Rose Iree .
type RTree a := RNode (n: a) [RTree a ]

» r2b :Rlree a ->Blree a a
» D2r:Blree a a -> Rlree «



Primitives (Lists)

» Map : f *[a,, ..., a/] [f a,, ..., fa,]

» Reduce : &/[a,, ..., a,] a, d... 0 aq,

» Scan: & k. [a,, ..., a.] [e.eda,eda, &...Daq,l]







Primifives (Trees)

» Reduce:

(&
/() ()

X1 Dx, Dx; Dx, D xe



Primitives (Trees)

» Upward accumulation :

501

» Downard accumulation :




Parallelization




Distribution List

INPUT [X1) oo Xjy Xigg1y eeer X1y X[dq oeny Xy
DISTRIBUTION (X1, e Xk [Xkat X1l [X41 o) X
COMPUTATION f{xq, ., x| flXker 0ox] fx41 -n) Xy

{ !

OUTPUT V1 D V> S, Y3



Serialization Tree

ALAAL




Serialization Tree
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Distribution

()
(%) )
tree traversal / R P
parsing o o internal node

: | ’ '®) ) leaf

O O @ OO O @ O @ 0O @ 00O 0 O@ O O @ 0 o
(0.3) (1) (2.6) 3./) (3.) (4.4) (3J) (2,1) (1) (1) (2.-6) (1./)
| | aligned by depth
0 . o :
° o 05 (<] o e <2) (<) 1
- 0o © O o O @ 2
°® o e 0o @ 0 o ° 3
-2 8 -1 -



Correctness
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