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PET ANOTIHER SPECIFICA TION
. LANGUAGE?

- PLUSS is the result of several
- experiments in writing large
specifications |
- using algebraic data
types
| - In collaboration with
| ,,' | péop/e from industry

TARTINQ POINTS

-ASL primitives (Wnrsmg & Sanella)
-Some software tools

parser (CIGALE), symbollc emll/ator
(SPECTRAL)... '
-PERQ workstations

CASE STUDIES

-Recorders management in E10S

(a telebhone switchiing system)

-CSE Electronic Sattellt Concentrator

. (together with Petri Nets)

PASCAL into P-Code Compiler
-ADA Data Types :
-Level 2 & 3 protocols in CCITT no 7

" CURRENT RESEARCHES

- -PLUSS - Spec:f/cztloﬂ Lzﬂguage o ,
—ASSPEGIQUE Integrated Spea//cat/on_ )

-~ En Vlroﬂment

MAIA: Llsp—Prolog Workstat/on B '



LARGE SOFTWARE PROJECTS

- ANIDIF@IRMAIL SPECIFICATIONS

OPEN PROBLEMS (some of!)

~ * STRUCTURING & MODULARIZING
SPECIFICATIONS

~ * COEXISTENCE OF VARIOUS
FORMALISMS (7./. A/gebraic spec. +
Petri Nets) -

* IMPACT ON OTHER STEPS OF THE

DEVELOPMENT PROCESS (7.7. Testing)
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- BASED ON ASL PRIMITIVES =

specif use
proc “

. parameterized
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visibility rules



specif TABLE =
use ELEMENT

sort Table
operations
empty-table : -> Table ;
insert _into _: Element x Table -> Table ;

© _is-in —: Element X Table -> Bool ;
remove _from _: Element X Table -> Table;

gen empty-table, insert —into —

axioms
% definition of is-in %
e is-in empty-table = false ;
~ e’is-in (insert e’ into t) = (e is e') or (e is-int) ;
| % deﬁ'mtwn of remove %
remove e from empty-table = empty-table ;

e ise’ = false => remove e from (insert e’ into t) =
insert e' into (remove e from t);

e is ' = true => remove e from (insert e’ into t) =

remove e from t
" where . ’
" e,’e': Element ;
t: Table
end TABLE

. The TABLE speéiﬁcatioh

- Example of term :

insert e into t .

Example of ground tem _
remove a from insert b into 1nsert a into ernpty—table

spec1f COMPARABLE-TABLES =
use TABLE

operation
—is-included-in __: Table x Table -> Bool
% tests inclusion of tables Z

axioms A _
empty-table is-included-in t = true ; C
(insert e into t) is-included-int' =
(e is-in t’) and (t i is- -included-in t) '
where
t' : Table ;
"¢ : Element

" end COMPARABLE-TABLES

Example of use of the TABLE specification



param ITEM =

use BOOL
_proc PTABLE(ITEM) = | sort Item
' S ; operation
sort _Ptable : —eq _: Item % Item -> Bool
operations ‘ '
axioms

empty : -> Ptable;

add-entry : Item x Ptable -> Ptable ; Zeqisan egui’ualence Z

ieqi=true,;
ieqj=jeqi;
ieqj=true &jeqk = true =>ieqk =true

suppress : Item x Ptable -> Ptable ;
~ _belongs-to —: Item x Ptable -> Bool ;'

gen empty, add-entry R o where
. : | i, j. k:Item
axioms v o ' end ITEM
i belongs-to empty = false ; - v : .
i belongs-to add-entry(i’,t) = (i eqi') , N | ' Specification of the Properties |
) ' ' or (i belongs-to t) ; - | N Required for the Arguments
suppress(i, empty) = ernpty.; ' '
ieq 1 = true => suppress(i, acﬁld-entry(i'.,t)) = B ,  specit TABLE =
IR suppress(i, t) ; | 5  PTABLE(ELEMENT)
i eqi’ = false => suppress(i, add-entry(i’, t)) = : _ .
| “add-entry(i', suppress(j, t)) R renaming Ptable into Table,
~ where - ) S e empty into empty-table,
i,1": Item ; - : : ' o . ~ add-entry into insert _into _,
_ t:Ptable - o ' o S | " suppress into remove _from —,
end PTABLE o - o T - —belongs-to _ into _is-in —
| | | : end TABLE

,Speciﬁcation of Parameterized Tables o .
o . Making the TABLE Specification -
" . from the Parameterized One . e



spec1f SPEC export s, op, SPEC1 =
use SPECI SPEC2

sorts s, s'
operations

op:...;
axioms ...

"~ end SPEC

specif SPEC forget s’, SPEC2‘=
use SPEC1, SPEC2

sortss, s’
operations -

op:...;
axioms ...

end SPEC

- specif RESTRICTED TABLE forget 1nsert _1nto._.,
- remove_frorn__—-
“use TABLE

end RESTRICTED TABLE

Visxblhty Clauses

specif CONTINUUM =
use MESSAGE, INTEGER

sort Board, Erroneous-Message

operations
new-board : -> Board ;
add-new-message : Message * Board > Board
erase-message : Int * Board -> Board ; _
read : Int * Board -> Message U Erroneous-
Message; :
size : Board -> Int ;
Fthe following operations correspond to error
messages%
erased-message.: -> Erroneous Message ;
no-such-message : -> Erroneous-Message ;

gen new-board, add-new-message, erase—mess’age,'
erased—rnessage, no-such-message

axioms
sme(new-board)
sme(add—new—message(m b)) = s1ze(b) +1;
size(erase-message(n, b)) = size(b) ;

read(n, new-board) = no-such—message ;
n is size(b) = true =>
read(n, add—new-mescage(m b)) m;
nis size(b) = false => _
~ read(n, add-new-message(m, b)) = read(n b) ;
nisn’ =true => . :
read(n, erase(n’, b)) = erased-messaoe
nisn' = false => ' »
read(n, erase(n b)) = read(n, b) ;
. where :
" b: Board; _
m, m': Message ;
“n: Integer;
end CONTINUUM



specif USER-CONTINUUM
export MESSAGE, INTEGER, Board,
Erroneous-Message, add-new-message, read,
size, erased-message, no-such-message
= = CONTINUUM
end USER-CONTINUUM

specif CHAIRMAN-CONTINUUM =
use CONTINUUM, USER, PTABLE(USER)
ZUSER defines the atiributes of wusers.
Besides this specif uses tables of wusers
which are renamed as users-lists.
renaming Ptable into Users-list; ...

end CHAIRMAN-CONTINUUM

VISIBILITY
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~ draft F'ILE—T =
" use NAME, TEXT

sort File
operatlons
‘name ... F 11e -> Narne X

. content _: File -> Text ;

<_., _> Name X Text -> File

‘v_a)doms s ;
| ‘name <n, t>=n;
" content '<h, > =t
~where e
| n: Name ; |
ot Text

o end FILE-T

I“11e of Text Draftv

| ena FILEB

WILSAS TTIA XINOD THL
A0 135418 V

draft FILE-B =
use NAME BINCODE

' ~sort File
. operations
name —: File -> Name ; ‘
content —: File -> Bincode ; .
<, _5 - Name X Bincode -> File

axioms

name <n, ¢> =n;
 content <n, ¢>=¢;
- where ‘

n: Name ;

c : Bincode

Flle of Blnary Code Draft

TIANYXE NV



draft FOREST =
use FILE, NAMELIST

- sort Directory, Forest
operations

draft FILE

enrich FILE-E, FILE-T, FILE-B by

. end FILE
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Making the FILE specification from Drafts

name —: Directory -> Name
content _: Directory -> Forest ;

< ., —> : Name x Forest -> Directory ;
file _: Directory -> {directory} ;

¢: ->Forest ;

—+—: Directory X Forest -> Forest ;
—=: File X Forest -> Forest ;

-name-list-of : Forest -> Namelist ;

.......

axioms

name <n, F'> =n;
content <n, F>=F;
file <n, F> = a:.moﬁoﬁx
name-list- of (¢) =

name- list-of (dF) = Astm &.:mam -list-of (F) ;

where |
n: Name ; F : Forest ;
d : Directory

" end FOREST

Specification _om Direc ﬁo.lnw ..



draft SYSTEM =
use PATH
cnrich FOREST by

sort System ' _
operations
rool: -> System;
mkfile : System X Path x File -> System ;
mkdir : System x Path x Name -> System ;
—: System -> Directory ;
‘% This is a coercion: a system is a directory and
-all the operations on directories can be applied
. to systems. %Z
Is : System X Path -> Namelist ;

 axioms » .
. pisp' = true => Is(mkfile(s,p.f).p’) = (name f)ls(s.p’);
p is p' = false => Is(mkfile(s,p.f).p") = Is(s.p’);
pisp' = true => Is(mkdir(s,p.n).p’) = nels(s.p’);
pisp' = false => 1s(mkdir(s,p.n),p') = Is(s.p’); -
where
p. p' : Path;s: System; -
~ f:File;n:Name '
end SYSTEM

Specification of a File System: Draft

specif SYSTEM from SYSTEM =
gen root, mkfile, mkdir for System ;
¢, —» _for Forest,
< ., => for Directory;

2 operations such that rm c;r rmdir -
can be specified here. %

" end SYSTEM

Making the FILE SYSTEM speciﬁcéfioﬁ from the Draft -



INFORIMAL REQUIREIMTENTS

SPECIFICATION

EDITOR
SPECIFICATIONS
LIBRARY
ALGEBRAIC
SPECIFICATION
SPECIFICATION ' TRANSFORMER OF A LA KNUTH-BENDIX -
EDITOR SPECIFICATIONS INTO ‘THEOREM PROVER :
PROGRAMS SQUELETON

!

EXECUTABLE
ALGEBRAIC
SPECIFICATION

v

PROVED PROPERTIES |

PROGRAMS SQUELETON+
LINKS TO SPECIFICATION

PROGRAMS

. LIBRARY

EVALUATOR TEST DAT PROGRAM
GENERATOR - EDITOR

ORACLE

FUNCTIONAL  PROGRAM

TEST DATA ' *
SET - LINKS




NN

A

I E
L 50

fo




A e L

- |SPEC : DICTIONNARY
SORTED-ARRAY ( SORTED-THING => WORD )

|END DICTIONNARY.

SPEC : COMPARABLE-WORDS
WITH WORD '

END WORD.

SPEC : WORD

- — SEGUENCE ( X => CHAR )
PROC : SORTED-ARRAY (SORTED-THING)
‘| WITH INTEGER _ END WORD.

END SORTED-ARRAY.

PROC : SEQUENCE (X)

WITH BOOL
PAR : SORTED-THING <o
WITH BOOL - END SEQUENCE.

END SORTED-THING.

PAR : X|
S\ . » END X.
SPEC : INTEGER SPEC : CHAR -
WITH BOOL WITH BOOL
~ |END INTEGER. END CHAR.-
SPEC : BOOL'
|Enn- BooL.

use

B ' 3 ) | o o v————-——p—k—'—”“’arameter‘i’zed by o '
’ o A —,——<insténc'e of ... using ...
.-'R:LATIONS BETHEEN SPECIFICATIONS T
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THE “ASSPEGIQUE®

du terminal JUI-

SPECIFICATION ENVIRDNHENT {1

AL

SPEC : SEQUENCE
WITH : BOOL

SORTS : Se

q

el TV

OPERATIONS : Use IN
empty @ =) Seq
: X - Seq

cer _: Seqg ->
cdr _:t Seq ->

51, 52 1 Seq
x 3 X
AXIONS

cons _ _ 3 X Seqx => Seq

Seq

- @ppend _ ¢ Seq Seq -> Seq
- les_s's than _s Seq Seq

car-1 : car cons x s1 = x
edr-1 : cdr cons x sl = 51 -

one-item lnst | g

~> Bool .

S-* to edit operstions and sorts trough the PEN Y

(ASSEDIQUECmod>) Value : t

;_, less than
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