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1 Motivations

The sessionstartedwith a consensussiew from the
groupaboutthe powerful contribution potentialthatexcep-
tionscanoffer to the constructiorof reliablesystems.

Ada hasrightly desered the reputationof beingprime
languagesupportfor the developmentof systemswith reli-
ability characteristicsOnewould thereforeexpectthatthe
languageshouldtakespeciakcareto addressheneedsf the
reliablesystemcommunity Yet, thegroupnoted thedesign
of thelanguageesnhancementaddedio Ada 95 helda nar
row view of exceptionswhich wereseeminglyregardedas
simple-mindedid for rudimentaryprogramdehugging.

The few, timid enhancementsiadeto exceptionsin the
languagendeedhadthe merit of clarifying the notionsof
exceptionidentity andexceptionoccurrence Nonetheless,
thelanguageevision apparentlyprivilegedthe view of ex-
ceptionsasalow-costmechanisnior fairly high-level error
logging. As aregrettableresult,exceptionsarestill notin-
tegratedwith the typing modelof thelanguage.

A rapid scrutiry of the workshopsubmissionsllowed
the group to gatherconsensu®n three major limitations
with the currentmodelof exceptions:

e the nature, the structureand the level of informa-
tion that one can associateto the raising of excep-
tions areinsufficient for the constructiorof less-than-
rudimentanyfault toleranceschemes;

¢ the lack of supportfor formal genericexceptionsis
unacceptablyimiting becausét excludesexceptions
from theinstantiatiorspaceof thelanguage;

¢ theunability to organiseexceptionsin hierarchiesle-
privesprogrammer®f the meango opt betweerspe-
cialisationandgeneralisatiof handling.

It wasthe opinion of the groupthatthe resolutionof these
limitations calls for a better in fact, a full integration of
exceptionswith thetyping modelof thelanguage.

The group notedthat the use of currentlanguagefea-
tureswould indeedpermit to circumwent the first and the
secondproblemsabore. To cope with the former, one

shouldmarshalthe requireddatacomponentsn the mes-
sagestring associatedo the exception occurrence. To
copewith the latter, one shoulduse a formal genericpa-
rameterof type Ada.Exceptions.Exception_ld andthenuse
Ada.Exceptions.Raise_Exception to raisethe corresponding
exceptionin the instantiation. The group concurred how-
ever, that both solutionsappearto be needlesslcontrived
andlow level. The groupthereforeconsideredhemfully
inadequateo generaluseandnotin keepingwith the high
level nature of the language. Theseconsiderationsein-
forcedthe searchby the groupfor a moregeneralsolution
to theidentifiedproblems.

Three workshop submissionsthose of ThomasWolf,
Tucker Taft and PascalLeroy, outline independenexten-
sion proposalsthat specifically addresghoselimitations.
The groupdevoteda large proportionof the sessiorto dis-
cussinghe meritof eachproposal.

2 Discussion

Thethreeproposaldundamentallydiffer in the distance
they placebetweertherevisednotionof exceptiontypeand
thelanguagestandardview of taggedypes.

At oneextremeof the spectrum;Taft doesnot really el-
evateexceptionsto the rankof true types,but it allows ex-
ceptionsto have parameterandto be derived from other
exceptions.Thefirst featurewould allow usersto associate
variabledata,of elementarytypesonly, to exceptionoccur
rences.(Taft obseresthatthe needto presere the ability
to raise exceptionswith just the exceptionidentity would
requireexceptionparameterso have defaultvalues.) The
secondfeaturewould allow programmerdo createexcep-
tion hierarchiesThis proposabutlinesno specificsolution
to theuseof exception‘types’ asformalgenerigparameters.

Raisingan exceptionin Taft's proposalcorrespondso
creatingan exceptionoccurrencevith the provided param-
etersasits componentsHandlersvouldbeableto handlea
specificexceptionor a ‘class’ of exceptions.Lexical order
would matterin selectinghe handlerfor a givenexception
occurrence.

Skepticalaboutthewidth of the userdemandor amore
powerful exceptionmodel, Taft alsooutlinesan alternative



proposathatfurtherrestraingheimplementatiocomple-
ity incurredby the proposedenhancemenrdnd yet allows
usergo associatebjectswith theraisingof exceptions.The
group, however, felt that the alternatve proposalfailed to
addresghe heartof the problemwith exceptionsnot being
types.

At the oppositesxtremeof the spectrumWolf considers
exceptiontypesasfull equivalentof taggedypes.

Exceptionoccurrencesor Wolf would beinstancegthat
is, objects)of the correspondingype.

Theraise statemenfaswell asthe Raise_Exception pro-
cedureof Ada.Exceptions) would becomehe primitive op-
erationof the exceptiontype at the root of the derivation
hierarchy Consequentlyary derivationfrom the root ex-
ceptiontype could in principle overridethe primitive raise
procedure.

Similarly to Taft, Wolf allows exceptionhandlersto be
classwide andlexical orderto determingheassociatiore-
tweenhandlersandexceptionoccurrencesln contrastwith
Taft, instead Wolf doesnot contemplatery restrictionsto
thetypesof exceptioncomponentstherebyopeningup the
doorto the interactionbetweenexceptionpropagatiorand
finalisationof controlledcomponents.

Although making up for an attractive model, equalling
exceptiontypesto taggedtypesexposesthe declarationof
exceptionsin nestedscopeso the sameaccessibilityrule
thatappliesto their proposectounterpart ARM $3.9.1(3),
in fact, disallovstypederivations(and,thus,exceptiondec-
larationsin Wolf’'s model) at levels statically deeperthan
thatof the correspondingarentype.

This notion would createa backwardincompatibility
with the currentmodel, which posesno limitation to the
declarationof exceptionsin nestedblocks. Wolf acknavl-
edgesthe problem,but proposeso specificsolutionto it,
in the hopeof a possiblerevision of the accessibilityrule,
presentlyunderthe scrutiry of the ARG.

As middle ground betweenthe abore two extremes,
Leroy proposesheexplicit notionof exceptiontypewhose
definitioncorrespondso definingan exceptionidentity.

Leroy’s exceptiontypeswould be untagged composite
and limited and could be derived from by extension. No
differentfrom Taft's and Wolf's proposalsraising an ex-
ceptionfor Leroy would createan exception occurrence.
Consistentlywith the unabridgechotionof exceptiontype,
however, Leroyallowsexceptionoccurrenceto alsobecre-
atedby thedeclaratiorof exceptionobjects.Thelimited na-
tureof thetype, however, would restraintheinterestof that
notion.

Similarly to Taft and Wolf, Leroy contemplateslass-
wide exceptionhandlers.Contraryto the othertwo propo-
nents,however, Leroy requireshandlersn the sameblock
to have non-overlappingtypes,so thatlexical orderwould
not determingheselection.

Leroy’s proposaimakesa pointof not wantingexception
typesto be equalledwith taggedtypes. The proposalpro-
vides a two-fold rationalefor the decision. Firstly, Leroy
seeksto avoid transferringonto exceptionsthe limitations
that presentlyapply to taggedtypes. This approachhas
the distinct advantageof neatly avoiding the accessibility
rule problemincurredby Wolf’s proposal.SecondlyLeroy
wishesto avoid imposinganunneededurdenon the exist-
ing languagemplementationsvhoseexceptionsupportis
otherthanthatin usefor taggedypes.

Threeissueswhich arecommonto Leroy’s andWolf’s
proposals,were identified by the group as needingto be
furtherinvestigated:

e exceptiontypes can be unconstrainedwhich would
allow exceptionoccurrencego have arbitrarily large
size;

e componentsof exception types can be controlled,
which would raisethe issueof finalisationupon ex-
ceptionpropagation;

e having exceptionsare typesfor which accessvalues
can be createdcausesusersto lose control over the
staticanalysisof exceptionpropagation.

Thefirstissueabove ultimatelyassignghe usertherespon-
sibility of therun-timeoverheadncurredon exceptionrais-
ing. The secondssueconfiguresasa normalcaseof inter-

actionof finalisationwith otherlanguagdeatures Thethird

issueaddressea programmingstyle concernwhich could
perhapseaddressetly dedicatedjuidancematerial.

3 Conclusions

WhereWolf attemptedo give exceptionsall of the ob-
ject oriented flavour presentlyallowed by the language,
Leroy limited his ambitionsto addressingssuegshat coin-
cidedwith the threeproblemsidentifiedby the session.

In spiteof its obviousintellectualappeal the Wolf pro-
posalseemso go beyondtherequirementgdentifiedby the
groupandto involve issuesthat would requirea depthof
analysiswell beyondthe scopeof theworkshop.

In thisrespectthegroupfelt thatLeroy’sproposakbimed
higherthanTaft andcloserto thetargetof immediateinter-
estto theworkshop.

The sessiorconcludedwith widespreadconsensushat
the resolution of the limitations identified by the group
shoulddesere the attentionof the languagerevision pro-
cesscurrentlyconductedy the ARG.

The group recommendedhat the refinementof a pro-
posalbuilt upontherationaleprovided by Wolf andthe ap-
proachoutlinedby Leroy shouldbe pursuedandthe result
shouldbe submittedto the attentionof the ARG aspartof
thecurrentrevision process.



