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Vaucanson

General-purpose platform for weighted automata and transducers.
o Genericity
o Acceptors and transducers
Rational expressions
Weights: Boolean, Usual, Tropical. ..
Labels: letter, word, ¢. ..
Letters: chars, ints...

@ Performance
o C++ templated library
o No dynamic polymorphism (virtual)
o Efficient algorithms and data structures
o Flexibility
o A dynamic API on top of the templated library
o A dynamic typing system for automata, rational expressions, etc.
@ An interactive GUI on top of IPython



Typing Automata and Rational Expressions

o Typing Automata and Rational Expressions
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Many Different Kinds of Weights

@ Rational expressions
@ Tuples
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Many Different Kinds of Labels

letters —() % b O—
nullables —() = O—
words —() €3 bb O—
tuples —() (2,29, (b,) O—
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context ::= labelset — weightset

{a,b} = B

0 a,b O— (e + a+ b)*
{a,b,c}! = Z

<_22© (4), (2)b O (2)({(=2)a + b)*
{a,b,c} x{x,y,z}* = Q

)y @2 )bY) B)(ax) + ()b,
{a, b} — RatE[{x,y} — Q]

P il L ()2 + {6 +9))b)"




A Calculus on Types

A Calculus on Types
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Subtyping

A< B

@ values of type A are values of type B
e roughly AC B



Labelsets and Weightsets Subtypes
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Labelsets and Weightsets Subtypes

el < AT A< AT AT < A B<N<Z< Q<R
A<:B A'<:B' A" <. B* B <: Zmin

A, B alphabets such that AC B

L <: RatE[L — W] W <: RatE[L — W]



Subtype On Contexts, Expressions and Automata

L1 < L2 W1 < W2
(L1 — Wl) <: (I_2 — W2)

G < G
RatE[Cl] <: RatE[Cg]

C1 <: C2
Aut[Cl] < Aut[C2]




Labelset Subtypes



Vi Vv W, (join)

The least upper bound between Vi and V5.
Vi A Vo (meet)

The greatest lower bound between V; and V5.

Q Vv RatE[{x,y,z} — B] = RatE[{x,y,z} — Q]
{a,b,c} AN {a,b,d} {a, b}
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Union of Automata

A1:L1—>W1 A22L2—>W2
AiUA> s L1V L = Wi v W,

{a,b,c} V{a,b,d} ={a,b,c,d}
Q V RatE[{x,y,z} — B] = RatE[{x, y,z} — Q]

A;j :{a,b,c} = Q A :{a, b,d} — RatE[{x,y, z} — B]
A1 U A : {a,b,c,d} — RatE[{x,y,z} — Q]
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Synchronized Product of Automata

A1:A1—>W1 A22A2—>W2
A1 & Ar : A1 AN A, = Wi v W5,

{a,b,c} N{a,b,d} ={a, b}
Q V RatE[{x, y, z} — B] = RatE[{x, y, z} — Q]

Ai:{a,b,c} - Q  Ay:{a b,d} — RatE[{x,y,z} — B]
A & Ay {a, b} — RatE[{x,y,z} — Q]




Synchronized Product in Vaucanson
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o (Low-level) objects can synthetize a type identifier
@ Dynamic objects wrap low-level objects

@ The dynamic library dispatches on this type identifier
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(Low-level) objects can synthetize a type identifier
Dynamic objects wrap low-level objects
The dynamic library dispatches on this type identifier

The dispatching routine computes resulting types

The type identifier can be used to generate code



Operations on Rational Expressions

E13L1—>W1 E22L2—>W2
EitO0E: L1V I— W VW

oe{,+}

W1:W1 E2ZL2—>W2 E12L1—>W1 W22W2
wy-Ex Lo — Wy v Wh Ei-wo: L1 — Wi Vv WS,




Operations on Automata

A1:L1—>W1 A22L2—)W2
A1 0 A L1V L, — Wi vV WS,

©e{,+}

A11A1—>W1 A23A2—>W2
A1 O Ay : ALV A — Wy v Ws

©e{(,1}

W12W1 .A2:L2—)W2 .A12L1—>W1 W2:W2
wi - Ao Lo — Wp vV WS A1 -wo i L1 — Wi Vv W




Conclusion

State

@ Acceptors, transducers

o Efficient static API

@ Flexible dynamic APl with runtime compilation
o User(/student) friendly IPython interface



Conclusion

State Acceptors, transducers
Efficient static API
Flexible dynamic APl with runtime compilation
User(/student) friendly IPython interface
Transition Better transducers support

Improved type-checking errors
Richer expressions
Metadata on states
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