Designing a Routine by
Deriving It from the MID
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Designing from the MID
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Why Design from the MID?
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Postcondition

To form the postcondition:

o start with the input/output relation from the
routine semantics part of the MID *

o remove all apostrophes ' after variable names
(but not those before variable names)

o combine the modified input/output relation and
the state invariant * with [ (logical and)

o the result is the postcondition
* formulation with concrete state variables
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Names Preceded by an Apostrophe '
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Precondition
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Design Procedure

The aim of the design procedure Is

o t0 transform the postcondition into the
precondition (or into a condition implied by the
precondition, 1.e. into a weaker condition)

o Dy a series of steps, where

e each step corresponds to the application of a
proof rule.

The statements corresponding to the proof rules
become the routine being designed.
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Proof Rule: Assignment Statement
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Design Example: Stack Routine “Push”
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Design Example: Assignment Statements
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Proof Rule: While Loop
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Design Example: While Loop, Step 1
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Design Example: While Loop, Step 1
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Design Example: While Loop, Step 2
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Design Example: While Loop, Step 3
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Design Example: While Loop, Step 4
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Design Example: While Loop, Step 4b
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Design Example: While Loop
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Proof Rule: If Statement
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Designing an If Statement
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Summary

o The precondition and the postcondition together
with the proof rules suggest the structure of the
program.

o Most expressions in a program can be derived
algebraically from the precondition, the
postcondition and the relevant proof rules.

o Don’t guess, derive mathematically. You will
get it correct and quicker that way.

o “Let the symbols do the work.” (Dijkstra)
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