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The Formal Approach

SPARK is a known subset of the Ada programming language,
with added source code annotations, and provides its own
toolset to aid in the formal verification of safety and correctness
of source code written with it. An example of SPARK and some
of its features is shown below.

The first step to build a set of trustworthy tools for program
verification is to have a formal description of the language. A
standard way to do this is to describe the language in terms of
operational semantics.

package Stack
--# own State: StackType;
is
--# type StackType is abstract;
procedure Pop;
--# global in out State;
--# derives State from State;
--# pre 0 < Count_of(State);
--# post Cap_of(State) = Cap_of(State~) and Count_of(State) =
Count_of(State~)-1 and
--#
Substack(State, State~);
end Stack;
package body Stack
--# own State is Capacity, Ptr, Vector;
is
type Ptrs is range 0..MaxStackSize;
procedure Pop
--# global in out Ptr;
--# derives Ptr from Ptr;
--# pre 0 < Ptr;
--# post Ptr = Ptr~ - 1;
is
begin
Ptr := Ptr - 1;
end Pop;
end Stack;

Having an operational semantics for a programming language is
a very useful step for program verification. Given an operational
semantics we can describe on top of it, its axiomatic semantics
(in the form of a Hoare-like program logic) and check if this
axiomatic semantics is sound.
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Our Goal
With this approach we intend on having a complete formal
description for a language and its program verification toolset,
both of which will be given to the community for further scrutiny
and enhancement.

We believe that this benefits a wide range of people, from
academia to industry, by using a real programming language
that is already being used in the industry in the development of
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