© ConForM-EPFL page 1 / 21

Didier Buchs, J arle Hulaas and P ascal Racloz ConForM gr oup

Swiss Federal Institute of T echnology in Lausanne University of Gene va

SANDS tools for CO-OPN

© ConForM-EPFL page 2 / 21

CO-OPN

The CO-OPN specification langua ge:

Concurrent Object - Oriented Petri Nets

Algebraic data types + P etri Nets + Modularity + Synchronizations

Hierarchical algebraic net modules: objects Encapsulation: methods Abstraction: sync hronizations Internal beha vior: internal transitions

© ConForM-EPFL page 3 / 21

Development cycle with SANDS

SANDS:Structured Algebraic Net Development System

Modelling

Refinement

Implementation

Object model

CO-OPN

Ada

Test orac le implementation

Incremental

Test g eneration

Final system

Analysis

Simulation

Tests

© ConForM-EPFL page 4 / 21

coopncheck, coopnf ormat, coopnpp

CO-OPN language checker (syntax and static semantics )

specification presenter for L^ATEX and MIF

specification pretty printer

Modelling

Refinement

Implementation

Object model

CO-OPN

Ada

Test orac le implementation

Incremental

Test g eneration

Final system

Analysis

Simulation

Tests

© ConForM-EPFL page 5 / 21

coopncheck: syntax example

OBJECT DAL;
INTERFACE

 USE ADR, ListEvent, Event, Action;

 METHODS

  Act _ : action;
  DisplayModif _: listevent;
  DisplayConflict _: action;
  Transmit _ : action;
  Confirm _: action;
  Conflict _: action;

                                     BODY
                                     PLACES

                               confirmed: listevent;
                               conflicts: action;
                               wait-transmit: action;

                                     AXIOMS

                               ActOk :: Consistent(a,l)=true =>
                                     Act a with Consult(l): -> wait-transmit a;
                               ActNotOk :: Consistent(a,l)=false =>
                                     Act a with Consult(l: -> conflicts a;
                               ...

                                     WHERE

                               a : action;
                               l : listevent;
                              END DAL;

© ConForM-EPFL page 6 / 21

coopng

The graphical vie wer:

View the global or ganization of the modules

• enrichment relations • external methods and

sync hronization links View the internal composition of each object (alg ebraic nets)

Modelling

Refinement

Implementation

Object model

CO-OPN

Ada

Test orac le implementation

Incremental

Test g eneration

Final system

Analysis

Simulation

Tests

© ConForM-EPFL page 7 / 21

coopng: objects and synchr onizations

© ConForM-EPFL page 8 / 21

coopng: objects, ADTs and enrichments

© ConForM-EPFL page 9 / 21

coopng: object inter nal structur e

© ConForM-EPFL page 10 / 21

coopneval

The algebraic terms evaluator:

based on Pr olog

orientation of the axioms ≈ rewrite rules

Modelling

Refinement

Implementation

Object model

CO-OPN

Ada

Test orac le implementation

Incremental

Test g eneration

Final system

Analysis

Simulation

Tests

© ConForM-EPFL page 11 / 21

coopnsimul

The interactive object simulator:

centraliz ed abstract semantics construction of reac hability graph perf ormed during the simulation possibility to set contraints on this construction w .r.t. •sync hronization expressions •setting on/off methods or internal transitions

Modelling

Refinement

Implementation

Object model

CO-OPN

Ada

Test orac le implementation

Incremental

Test g eneration

Final system

Analysis

Simulation

Tests

© ConForM-EPFL page 12 / 21

coopnsimul: generic markings

M_2

M_3

SM_2

© ConForM-EPFL page 13 / 21

coopnsimul: kinds of constraints

t_1 & t_2 & ... & t_n

... M0 M1

M2 M4 M3

Parallel bound: size(t_1 & t_2 & ... & t_n) ≤ N_&

Depth bound: size(t_1.t_i. ... .t_n) ≤ N.

Width bound: size(t_1+t_2+... +t_n) ≤ N_+

© ConForM-EPFL page 14 / 21

TTool

The Transformation Tool:

transf orm specifications to increase parallelism based on re write techniques and relations of equiv alence user guidance library of transf ormations: •branc h and bound •divide to conquer •...

Modelling

Refinement

Implementation

Object model

CO-OPN

Ada

Test orac le implementation

Incremental

Test g eneration

Final system

Analysis

Simulation

Tests

© ConForM-EPFL page 15 / 21

TTool: principle

spec spec

Transformations

library

spec

Software final spec

additional information init spec

machine information transf.

OPERATOR : choose to terminate a new transformation

© ConForM-EPFL page 16 / 21

coopnc

The CO-OPN compiler:

compile specifications into distributed Ada95 prototypes code g enerated f or the suppor t of incremental (mixed) prototyping as distrib uted Pr olog, but without unification sync hronizations pr otected by nested transactions

Modelling

Refinement

Implementation

Object model

CO-OPN

Ada

Test orac le implementation

Incremental

Test g eneration

Final system

Analysis

Simulation

Tests

© ConForM-EPFL page 17 / 21

coopnc: incr emental pr ototyping

Abstract Class

Concr ete Classes

Symbolic Class

Automatically gener ated

Inherits from (and implements)

© ConF orM-EPFL page 18 / 21

Abstract

Specification

Refine

SANDS Transformation Tool

Concrete

Compile

SANDS Implementation Tool

Implementation

Specialize

Manual subclassing

SANDS

CO-OPN to Prolog

Sequential simulator

Ada 95 compiler

Distributed simulator

The prototyping process

Evolutive pr ototyping

Incremental pr

© ConForM-EPFL page 19 / 21

coopntest

The test set g enerator:

based on obser vational semantics Hennessy Milner Logic (HML) reduction of the e xhaustive test set: •regularity hypotheses on the comple xity of the HML formulas •uniformity hypotheses on the v ariables

Modelling

Refinement

Implementation

Object model

CO-OPN

Ada

Test orac le implementation

Incremental

Test g eneration

Final system

Analysis

Simulation

Tests

© ConForM-EPFL page 20 / 21

coopntest: r eduction h ypothesis

H_i

H

H_0

...

T^0

T^i ... T

H_j T^j

... ...

Reduction of the test set

Application of hypotheses

© ConForM-EPFL page 21 / 21

Futur e developments

Tools for the CO-OPN/2 specification langua ge

Temporal logic f eatures

Compiler... (distributed systems)