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The Bird-Meertens Formalism



Notations

u Lists ([𝛼] : list of elements with the type 𝛼)
u Definition

• [] : Empty list
• [x] : list with one element
• a ++ b : concatenation of a and b

u Concatenation
• [x] ++ xs = x :: xs
• [a] ++ [b] ++ [c] = [a; b; c]



Definition

u Binary trees :
type BTree 𝛼	𝛽 := Leaf (𝑛 ∶ 𝛼) | Node (𝑛 ∶ 𝛽) (𝑙:	BTree 𝛼	𝛽) (𝑟:	BTree 

𝛼	𝛽)

u Rose Tree :
type RTree 𝛼 := RNode (𝑛 ∶ 𝛼) [	RTree 𝛼	𝛽	]

u r2b : RTree 𝛼 -> BTree 𝛼	𝛼

u b2r : BTree 𝛼	𝛼 -> RTree 𝛼



Primitives (Lists)

u Map :  𝒇 ∗ [a1, …,  an] = [𝒇	a1, … , 𝒇 an ]

u Reduce : ⨁/[a1, …,  an] = a1 ⨁ … ⨁ an

u Scan : ⨁ ∦e [a1, …,  an]  = [𝒆, 𝒆 ⨁ a1, 𝒆 ⨁ a1 ⨁ … ⨁ an ]



Primitives (Trees)

u Map : 

𝑓 𝑥3𝑥4

𝑥5

𝑥6 𝑥7

𝑓. 𝑥3

𝑓. 𝑥5

𝑓. 𝑥6 𝑓. 𝑥7

𝑓. 𝑥4=



Primitives (Trees)

u Reduce : 

⊕/ 𝑥3𝑥4

𝑥5

𝑥6 𝑥7

𝑥5 ⊕ 𝑥4 ⊕ 𝑥3 ⊕ 𝑥6 ⊕ 𝑥7=



Primitives (Trees)

u Upward accumulation : 

			 𝑥3𝑥4

𝑥5

𝑥6 𝑥7

u Downard accumulation : 

𝑥3𝑥4

𝑥5

𝑥6 𝑥7



Parallelization



Distribution List

[𝑥5, … , 𝑥=, 𝑥=>5, … , 𝑥?, 𝑥?>5 	… , 𝑥@]

[𝑥5, … , 𝑥=]							[𝑥=>5, … , 𝑥?]						[𝑥?>5 	… , 𝑥@]

f [𝑥5, … , 𝑥=] f	[𝑥=>5, … , 𝑥?]					f	[𝑥?>5 	… , 𝑥@]

INPUT

DISTRIBUTION

OUTPUT

COMPUTATION

𝑦5 𝑦4 𝑦3⊕ ⊕



Serialization Tree



Serialization Tree



Distribution



Correctness



PROOF ?

𝑓D 	∘ 		𝑗𝑜𝑖𝑛I 	= 𝑗𝑜𝑖𝑛K ∘ 𝑓	To prove: 
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𝑓D 	∘ 		𝑗𝑜𝑖𝑛I 	= 𝑗𝑜𝑖𝑛K ∘ 𝑓	To prove: 

𝑓D 	∘ 		𝑗𝑜𝑖𝑛I ∘ 𝑗𝑜𝑖𝑛IL = 𝑗𝑜𝑖𝑛K ∘ 𝑗𝑜𝑖𝑛KL ∘ 𝑓M	To prove: 
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…


