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Languages and language research



A diversity of languages
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Typing



A descriptive language overlay

x = 1
2at2 + v0t + x0

[x ] = [a][T ]2 + [v0][T ] + [x0]

• Preventing a certain set of errors (typechecking)
• Light description of input/output (API)
• Describe structures (datatypes)

The fundamental problem addressed by a type theory is to ensure
that programs have meaning. The fundamental problem caused by
a type theory is that meaningful programs may not have meanings
ascribed to them.The quest for richer type systems results from this
tension.

(Mark Manasse)
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Typing expressivity

Fruits Juice

Apples Cider

Pears Poiré

Fruit (α) Juice (α){x : Fruit(α)} {y : Juice of (α) | y < x}

• Subtyping : Apples <: Juice
• Polymorphism : ∀α.Fruit(α) → Juice(α)
• Dependent types : ∀α. {x : Fruit(α)} → {y : Juice(α) | y < x}
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Typing and modularity



Why modules in complex systems ?

Re-usability

• Standardize basic operations
• Factorize coding and

maintenance effort
• Interchangeability

System structure

• Separate functionalities
• Isolate components from

each-other
• Interdependence within

modules / independence
across modules

Common building blocks

• Well defined interfaces
• Abstraction
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The module language in OCaml

Generic interface
1

module type ComplexNumbers = sig

2

type t

3

val make : float -> float -> t

4

val add : t -> t -> t

5

val modulus : t -> float

6

val real_part : t -> float

7

val imag_part : t -> float

8

...

9

end
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The module language in OCaml

Generic interface
1 module type ComplexNumbers = sig
2 type t
3 val make : float -> float -> t
4 val add : t -> t -> t
5 val modulus : t -> float
6 val real_part : t -> float
7 val imag_part : t -> float
8 ...
9 end

As a user
10 module ComplexPolynomials =

functor

11

(C: ComplexNumbers) -> struct

12

type t = C.t list

13

let add p1 p2 = ...

14

let degree p = ...

15

let roots p = ...

16

...

17

end

18

module M =

19

ComplexPolynomials(ComplexPolar)
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The ML1 approach

An interface language (description)

• User-defined signatures
• Abstract types

A module language (construction)

• Separate the module and core languages
• Developer-side abstraction : sealing
• Client-side abstraction : functors
• A real module calculus (functions, calls, projections, ...)

1Not machine-learning
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Conclusion

• Programming languages are continuously evolving

• Type systems help write safer and better code
• Modularity is crucial when building complex systems
• OCaml modules are a powerful approach
• We work to understand it, fix it and improve it

Questions ?

14〈1〉/14



Conclusion

• Programming languages are continuously evolving
• Type systems help write safer and better code

• Modularity is crucial when building complex systems
• OCaml modules are a powerful approach
• We work to understand it, fix it and improve it

Questions ?

14〈2〉/14



Conclusion

• Programming languages are continuously evolving
• Type systems help write safer and better code
• Modularity is crucial when building complex systems

• OCaml modules are a powerful approach
• We work to understand it, fix it and improve it

Questions ?

14〈3〉/14



Conclusion

• Programming languages are continuously evolving
• Type systems help write safer and better code
• Modularity is crucial when building complex systems
• OCaml modules are a powerful approach

• We work to understand it, fix it and improve it

Questions ?

14〈4〉/14



Conclusion

• Programming languages are continuously evolving
• Type systems help write safer and better code
• Modularity is crucial when building complex systems
• OCaml modules are a powerful approach
• We work to understand it, fix it and improve it

Questions ?

14〈5〉/14



Conclusion

• Programming languages are continuously evolving
• Type systems help write safer and better code
• Modularity is crucial when building complex systems
• OCaml modules are a powerful approach
• We work to understand it, fix it and improve it

Questions ?

14〈6〉/14


	Languages and language research
	Typing
	Typing and modularity
	OCaml modules

