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1. A temperature conversion (°F to °C) spreadsheet at three points
in amodification task of reversing the conversion (°C to °F). As
initially given to the user (a), showing the system’s response (b)
to the modifications of the guard on cell input_temp to range from
zero to 100, and the final spreadsheet after all modifications have
been made (c). 5

2. This dialog which displays both the assertion propagated by
Forms/3 and the user specified assertion, is viewed by clicking on
a guard. At this point in the modification task, the dialog is
indicating that Forms/3 does not agree with the user supplied range.
The user correctly interprets this to mean that there is a problem with
their formula for the output_temp cell. 6

3. An example from [Ernst et al. 1999] showing likely invariants
inferred by their system at the end of a program which “sums the
values in array B (of length N) into result variable S”. The results
above were inferred by observing the instrumented programs
behavior on “100 randomly generated arrays of length 7 to 13,
in which each element was a random number in the range -100
to 100, inclusive”. 10

4. These tables, from [Jeffords and Heitmeyer 1998], illustrate
the SRC mode transition table in tabular form (top) for an
automobile cruse control system which was produced by the
system designer or programmer and the corresponding table
(bottom) showing assertions in the form of entry conditions,
exit sets, and invariants generated by their algorithm over the
course of four iterations. 11
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5. The above example shows a portion of a specification file for the
STeP system taken from [Bjgrner et. al. 1995].

6. Correspondence between the Cousot’s abstract interpretation
framework (left) and assertion propagation. While assertion
propagation and abstract interpretation share similarities,
assertions are not generated by abstraction from the static
semantics of the program.

7. An example of Excel's data validation dialog.

8. A simple example showing forward propagation of a range
assertion. A user specified assertion is indicated by the
stick-figure icon, while the system generated assertion is
indicated by the computer.

9. This figure demonstrates the difficulties of propagating
assertions through formulas with shared dependencies. The
actual implementation does not produce the assertion that
is marked with the ERROR arrow.

10. In this example, both input assertions are violated (as indicated
to the user by red “conflict” ovals around the values), but
because the value in the Output cell could be produced by
values which would not violate the input assertions, (e.g. 20 - 16
= 4) the output assertion is not violated.
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The three cases of range overlap, and their handling under
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operator. The range sub-assertion on cell C accepts numbers
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Because the range of possible values for the SafetyCalcs cell is

below twenty, the System_Safe? cell will aways have atrue

value (as indicated by the “True” Boolean sub-assertion displayed

above it). The IF expression in tbetput cell only propagates the

assertion on the THEN expression (from messure cell) because

the predicate will always be true. 46

This figure shows how the original formula (a) of the

Painted_Gizmos cell can have references substituted (b), and

through symbolic evaluation (c,d) be simplified to remove shared
dependencies. 54

A simple example of the difficulties presented by the IF operator.

A grid cell in Forms/3. The four cells on the lower right share
a formula (displayed). 60
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