,’1\4

On the Design of a Per/ad/c Table of VDM Specifications

J. N. Oliveira

Presented by Paulo Bernardes
Program Semantics, Verification and Construction - MAPi — Di — Uminho

Braga, 18 October 2010



- )
‘ﬂ\/

.\

Universidade do Minho

4y

Motivation *Formal modelling

» Reliable software description
«*But... What is really innovative in new models?
=Domain-specific terminology

*Algorithmics

» Difficult to understand — very unstructed
» Factorization Methods — algorithmic elements
+«*Component-oriented programming and software reuse

eFactorization vs. Calculation

» Fundamental Theorem of Arithmetics
»|s there a fundamental theorem for software code factorization?
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Algorithm and Data *Data precede Algorithms
Specification > Visible data-structure
» Invisible data-structure — réle in algorithm factorization

*Divide-and-conquer N
A divide > FA

solve/]\ \l/ F solve

B conquer FB

*Binary Relations
» Total/partial functions
» Predicates; datatype invariants and loop-invariants
» Orders and inductive structures
» Nondeterminism
»Vagueness or under-specification
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A relational approach
to divide-and-conquer

*The divide-and-conquer scheme

*The hAylo equation

*The meaning of F

> F is a relator

N=H (FX)-§

FI:H-S} = (F.:‘:’::-- IZFS}
F (H"} = (FH}"
Fid = id
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A relational approach *How to solve the previous hylo-equation?
to divide-and-conquer

»Unique least solution pN - FX) S

> Suppose X =X Ay

»Then
X1 F X,
T - 4 4
C~——Fc C——FC
X F X
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A relational approach S must be “well-fouded” — sub-problem stricly smaller
to divide-and-conquer

*T must de bijective - C=pF
*And
(h.d}{R = S)la.c; = (bHa) A (dSc)

R+S=1[i, R.iz- S

el S|liva) = cHa
c[i, S](izb) = cSh

A
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A relational approach *Returning to the divide-and-conquer diagram
to divide-and-conquer g
Il—F A
550 Fi57))
uF ="—F uF
il Fil R
B = F o

*The hylo-factorization theorem
pXNAR-FX-85)=(H)- (gS“jf
pXN(R-FX.S" ) =(R)-(S])



A “periodic” Table of
Algorithms

Tablel — Sample of a VDM-SL specification repository

F X
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A “periodic” Table of
Algorithms

Table2 — Sample of Periodic Table of VDM specifications elements

1+ A= X7

(2 xAd+D=xX)

F.X

1+ X

1+ A= X

A+ X7

HT 'ree

rieed

segof 4

L ree

D ree

1F
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. 5]
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s
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Plree
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e et
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FileS
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t join
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hplit*
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