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CLF TR

AWhere it comes from
A Logical Frameworks
A The LF approach

AWhat it Is

A
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All about Logical Frameworks ~ .
Tags)

=N

—_

Represent and reason about object systems

A Languages, logics, ...
A Often semi-formalized as deductive systems
A Reasoning often informal

A Benefits

|. Cervesato: A Concurrent Logical Framework



The LF Way G

| dentify fundamental mechanisms and build
them into the framework (soundly!)

» done (right) once and for all instead of each time

A Modular constructions:
Aappfa
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It'sall about Adequacy .

Object system Representation
-
Task i
- complex :
- long i
- tedious i
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Representation Targets ~ “ =,

Mottos, mottos, mottos ...

A LF: judgments-as-types/ proofs-as-objects

A3+5=8 = N : ev (+ 3 5) 8
H_J \_Y_l — ~ _/
Judgment object type

(a statement we want to make)
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Makeit Canonical, Sam "=,

Object system LE

terms

1-1 N:pf A B

evaluations
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But what is' LF? oy

05
ATypes '
AA:=alllx:A.B
ATerms

AN =X |AX:A.N|[N;N,

<N,N>|fstN|snd N |
<>

A
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An Example Y

net'"(m)

Security _ Security nEt(m)
protocol VX. net®{(x) — net'"(x) protocol

Spec. Spec.
()
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LLF Encoding TR

net : step o— net°'t m
o- (net™ m -o step).

A LLF forces continuation-passing style

A Consider 2 independent applications:
A Ani . net * n°, © (Ani,. net © n°, © C)

A Ani . net * » (Mni.. net ©~ n°, ©* C

nO
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Encoding in Linear logic %

Vm. nett m —o net’" m

A Much simpler

A 1n general, requires “synchronous’ operators
A ®andl

A o
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However ... TR

A Commuting conversions are too wild
A Allow permutations we don’t care for

A Synchronous types destroy uniqueness of
canonical forms

A~nat:type.

1.

z:nat. s:nat->nat.

c:
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Monadic Encapsulation "=,

Separ ate synchronous and asynchronous types

A Qutside the monad

A LLF types (asynchronous)
A n-long, B-normal forms

A Inside the monad
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CLF TR

ATypes
AA =alllIxA.B|A—-0B|A&B|T|{S}
AS:=A|IA|S;®S|1|IxXA.S

ATerms
* \ “r— v
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Examplein CLF TR

net : neti® m -o { netcout m }.

A Relating the 2 specifications
A 2 sets of CLF declarations
A Meta-level definition of trace transformation

$
243
C
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Examples and Applications ~=.

A m-calculus
A Synchronous
A Asynchronous

A Concurrent ML
A Petrl nets

a At = ) a's L QAT ] [ ]
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Conclusions TN

CLF
A A logical framework that internalizes

A tames commuting
CONVErsions

Canonical approac
examples
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