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EXCEPTION HANDLING®*
Arndt von Staa

Departamento de Informitica
PUC-RJ

An exception is a detected instance of an exception condition

For example, overflow is an exception condition, whereas the
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eventual, not necessarily synchronous, activation of an

exception handler.

Exceptions may be signalled by hardware, e.g. overflow, end-of-
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~reel, machine-error, or by software, e.g. subscripts out of
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bounds, lack of convergence.

Though exceptions are quite complex to handle several reasons

lead us to their appreciation:

a. programs or sub programs may be interrupt driven, e.g.

interactive systems, end of page handlers.

b. some operations fail, this failure determining further action,
e.g. detection of end of reel during a write operation.

c. certain problems may be solved by means of several incomplete
solution methods, e.g. symbolic integration.

d. machines may fail and adequate actions must be taken to
prevent major damages, e.g. 1/0 errors, loss of energy
supply.

e. programs may fail possibly due to unnoticed incorrectnesses,
e.g. subscripts out of hounds, overflow, deadlocks.

An exception descriptor is a module which defines the detection
information and the detection condition of an exception. It
defines also the exception haﬁdler and the parameters, exception
information, which this handler requires in order to take

adequate actions.

In a modular programming environment exception descriptors are
defined within a module. The detection information defined by
the exception descriptor must be declared within the module

containing this exception descriptor - containment reguisite.

1f not so, semantic context independence cannot be assured - due
to unforeseen modules detecting the exception - and/or syntactic




non interference cannot be assured - due to the need of specific
linkages between the module containing the descriptor and the
module containing the detection point. Furthermore, due to the
containment requisite and to the ability of transmitting type
deécriptors, we may now transmit exception descriptors
completely transparent to the user of the module containing it.

The exception information must be made available at the module
where the exception was detected. In some cases this information
a convention by means of which exception information is
consistently initialized to undefined and only defined when

the module containing the detection point can make this

trformation ~available.

Exception handlers may allow the preempted module to recover

from the exception. This may be achieved by
a. simply returning back to the detection point;

b. by teturning a value to be as result of the operation

which caused the exception;

c. by transfering control to some predefined and well known

retrial point.

Exception handlers may also pass the exception on to other
handlers, or then cause the términation of one or more active

modules.

Exception handlers which allow the resumption of the preempted
module must be logically correct in the sence that the correctness

of this module is not affected by the resumption.

Exceptions may be time dependent, e.g. the exception information
may be volatile. There is a critical interval associated with
exceptions, which, if exceeded causes an overrun exception to
be detected.

Exceptions may require immediate attention, or may be posted

for eventual attention or no attention at all.

Exceptions require priority in order to allow exceptions
signalled by a handler to preemt this handler whenever
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