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Abstract

TheRavenscaprofile is described.All its featuesand
restrictionsare noted. Also, the meansof designatingthe
profile is presentedDetailedmotivationgfor the profile are
not given. Theaim of the paperis to summarieghe out-
comeof deliberationsat the 8th, 9th and 10th International
Wobrkshopoon Real-TmeAdalssues.

1 Intr oduction

One of the significantoutputsof the 8th International
Real-Time Ada Workshop(IRTAW) was the definition of
arestrictedaskingprofile for usein high-integrity efficient
real-timesystemq?2]. The RavenscaProfile, asit is now
designatedhasbeenthe subjectof considerablattention
sincethat workshopandat leasttwo full implementations
arenow available.Otherstudieshave alsobeenundertalen
[9, 8, 7]. In March 1999the 9th IRTAW washeld andthe
profile was againexaminedwith the resultthat a few mi-
nor alterationsaandclarificationswereagreed1]. A similar
exercisetook placeat the 10thIRTAW in Spetembe2000.

The profile now hasa stabledefinition, and althoughit
is only adefactostandardt hasbeenreferencedn thelSO
report'Use of Adain High-Integrity Systems[10] (anearly
versionof this reportis availablevia Ada Letters[3]).

The purposeof this paperis to describe,in one docu-
ment, the RavenscarProfile asdefinedby the 8th, 9th and
10th IRTAW. The paperis a revision of an early one that
appearedn Ada Letters[4. Modificationsarisingfrom the
10th IRTAW are designatediy a t symbol. It is not in-
tendedo give afull motivationfor the profile; thoseissues
have beenaddressedlsevhere[2, 6, 5].

2 The Profile

The Ravenscarprofile is definedby noting which fea-
turesareallowed, which aredisalloved, whatdynamicse-

manticsarerequiredandhow therestrictionscanberepre-
sented Consideffirst, theforbidden features:

¢ Tasktypesandobjectdeclarationstherthanattheli-
brarylevel. Thus,thereis no hierarchyof tasks.

e Dynamic allocation and unchecled deallocationof
protectedandtaskobijects.

¢ Requeue

e ATC (asynchronousransferof control via the asyn-
chronousselectstatement)

e Abort statementéncluding Abor t _Task in package
Ada. Task_l dentification

e Taskentries

e Dynamicpriorities
e Calendapackage
e Relativedelays

e Protectedypesand objectdeclarationsotherthan at
thelibrary level

e Protectedypeswith morethanoneentry

e Protectedentries with barriers other than a single
booleanvariable declaredwithin the sameprotected

type

e An entry call to a protectedentry with a call already
gqueued

¢ Asynchronousgaskcontrol
o All formsof selectstatement
o Userdefinedtaskattributes

e Dynamicinterrupthandlerattachment$



In additionto theserestrictionsan implementationcan
malke the assumptiorthat noneof the programs taskswill
terminate.

Taskingfeatureghatare supportedy the profile areas
follows:

e Taskobjectsrestrictedasabove

e Protectedbjectsrestrictedasabove
e Atomic andVolatile pragmas

e ‘Delay until’ statements

e Ceiling Locking policy and FIFO within priority dis-
patching

e CountAttribute (but notwithin entrybarriers)

e Taskidentifiers,e.g.T' I dentity, E Caller

e Synchronousaskcontrol
e Taskdiscriminants
e ‘Real-Time’ package

e Protectedproceduresas (statically bound) interrupt
handlers

3 Dynamic Semantics

Threeaspect®f theprofilerequiretheirdynamicseman-
ticsto bedefined.

1. If anentry call is madeon an entry that alreadyhas
aqueuedcall (i.e. thequeuelengthwould become?)
thenPr ogr amEr r or israised.

2. If ataskattemptsto terminate,this is classifiedasa
boundederror (i.e. thereis a documentatiomequire-
menton the implementatiorto defineits effect) - one
allowed outcomebeing the permanensuspensiorof
thetask.

3. If ataskexecutesapotentiallyblockingoperatiorfrom
within aprotectedbjectthenPr ogr amEr r or must
beraisedunlessasubprograncall is madeto aforeign
languagedomainy - thefull languagealefineghis asa
boundecerror, Pr ogr amEr r or beingjustoneof the
allowedoutcomes.

Note the useof Progr amEr r or in (1) is consistent
with its usein thedefinitionof synchronoususpensioob-
jects[ARM D.10(10)].

4 Denotingthe Restrictions

Many of the restrictionsimplied by the Ravenscarpro-
file canbe designatedby the existing definition of pragma
Restri cti ons. Thefollowing identifiersapply:

No_Task_Hi erar chy

No_Abort_Statenents

No_Task_Al | ocat ors

No_Dynami c_Priorities

No_Asynchr onous_Contr ol

Max_Task_Entries => 0
Max_Protected_Entries => 1

Max_Asynchr onous_Sel ect _Nesting => 0
Max_Tasks => N -- fixed by the application

To give a completedefinition, hawever, requiresthe useof
tennew restrictionidentifiers:

Sinpl e_Barrier_Vari abl es
Max_Entry_Queue_Depth => 1 -- in general, N
No_Cal endar

No_Rel ati ve_Del ay
No_Protected_Type_All ocators
No_Local _Protected_Objects
No_Requeue

No_Sel ect _Stat enments
No_Task_Attri butes
No_Task_Termi nati on

No_Dynam c_I nterrupt _Handl ers

The meaningof theserestrictionsare straightforvard and
follow directly from the definition of the profile above.
HenceSi npl e_Barri er Vari abl es requiresall en-
try barriersto consistof single booleanvariables, and
Max _Ent r y_Queue _Dept h restrictsthemaximumlength
of an entry queue. For the profile this to setto one. The
last restrictiont implies that none of the subprogramsle-
finedin Ada. | nt er r upt s will becalledby theapplica-
tion (hence nt er r upt _I d maystill beused).

5 Conclusion

The industrial interest currently being shawvn in the
RavenscarProfile is an indication of its growing impor-
tance.Althoughthe 9thand10thIRTAW madesomeminor
changeso theprofile,theoverall conclusiorof thesework-
shopswasa confirmationof the definition producedat the
8th IRTAW. The profile now represent&ey Ada Technol-

0gy.
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