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Correctness Management. In KIV the user can freely create, change or delete
specifications, modules, and theorems. Theorems can be proved in any order (not
only bottom-up). An elaborate correctness management ensures that changes do
not lead to inconsistencies. In particular it guarantees, that

— all specifications and theorems are correctly typed after changes to specifi-
cations

— there are no cycles in the proof hierarchy

— all lemmas used in a proof can be found in a theorem base of some subspec-
ification (and have not been modified)

— only a minimal number of proofs are invalidated after modifications

— eventually all theorems and proof obligations are proved.

Interactive Theorem Proving. KIV offers an advanced interactive deduc-
tion component based on proof tactics. It combines a high degree of automation
with an elaborate interactive proof engineering environment. KIV can be used for
specification validation and design verification as well as for program verification.
The interactive proof strategy is based on a sequent calculus. For first-order rea-
soning the proof tactics include rewriting, forward reasoning and induction. For
the verification of implementations with imperative programs the proof strategy
is based on symbolic execution and induction using Dynamic Logic ([5]).

To automate proofs KIV offers a number of heuristics, see [9]. Among others,
heuristics for induction, unfolding of procedure calls and quantifier instantiation
are provided. Heuristics can be chosen freely, and changed any time during the
proof. They may be adapted to specific applications without changing the im-
plementation. Usually, the heuristics manage to find 80 — 100 % of the required
proof steps automatically.

Efficient Simplification. One highlight of KIV is its conditional rewriter. It
handles hundreds and even thousands of rules very efficiently, using the com-
pilation technique of [7] with some extensions like AC-rewriting and forward
reasoning. The user chooses rewrite and simplification rules explicitly. For stan-
dard data types, which are stored in a library, sets of predefined simplifier
rules are available for reuse in further projects. (The KIV library currently
contains specifications for 28 data types with 217 functions and 1317 proved
lemmas.) The notion of local vs. global rules allows the selection of different sets
of simplification rules for different tasks. For example, the extensionality on
sets, 81 = 89 & V. € 81 © = € s9 is used “locally” to prove the correct-
ness of other rewrite rules about sets, but not anywhere else (i. e. “globally”),
since it is normally a bad idea to replace an equation like s = s; U s2 by
Vz.z € sz € 81 VI € s3. The compilation technique sorts rewrite rules
depending on their leading function symbols into a tree-like structure (discrimi-
nation nets'). This allows for a fast elimination of non-applicable rewrite rules.
As an example, of 125 rewrite rules dealing with integers, only 21 have abs (ab-
solute value) as their leading function symbol, and only 3 of these deal with

! To be precise: compiled nondeterministic perfect AC discrimination nets, see [6]
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