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Intr oduction

Thesessiornncludedfour positionpapersthreeof which
sharea common theme: how to permit more flexible
schedulingn Ada 95.

With this setting,the goal of the sessionwasto analyse
the proposedanguageextensionsandto determinethose,
which IRTAW shouldcarry.

The chair clarified that the supportedproposalsshould
beturnedinto Ada IssuegqAls) by selectedepresentaties
of IRTAW-11 and submittedfor consideratiorby the Ada
RapporteuiGroup(ARG) aspartof the on-goinglanguage
revision process.

Thetopicsto coverin thesessiorranged:

e mechanisméor flexible scheduling

allowing priority ceiling changes

accessinglelayqueues
executiontime clocks

supportfor sporadic/deferrableener
e application-definedchedulers

e Adacompilationto hardware.
Dynamic Ceilings

The notion of dynamicceilingsis not new to the Ada
real-timecommunity which hasalwaysviewedit asanes-
pecially convenientmeansto supportmode changesitua-
tions.

The grouprecalledthat, in the making of the Ada 9X
processthefeaturewasconsideredoo complex for thelan-
guage. Yet, this is no longerthe caseas matureanalysis
techniquesave beendeveloped,which permitto comfort-
ably analysemodechangesituations.

Onthis premise Joge Realillustratedthe latestform of
theproposafor dynamicceilings,which previousIRTAWS
encouragethim to produce.

The highlight of the proposedanguagesnhancemeris
that the ceiling changewould be executedby a predefined
Set_Ceiling protectedprocedurewhoseusewould follow
the Ceiling_Locking rules.

The ceiling changewould take effect when the caller
leaves the protectedobject. If, after the change,the pri-
orities of tasks(re)queuedn entriesof the protectedob-
ject happenedo be higherthanthe new ceiling, thenPro-
gram_Error shouldberaised,asper ARM D.5(11),to sig-
nify that this situationwould be a problemof the applica-
tion, notof thelanguage.

ThediscussiortonsideredvhetherSet_Ceiling couldbe
a” ' attribute”, sothatfor a protectebjectnamedPO and
aceiling priority C, we would write: PO’Set_Ceiling(C).

Furtherdiscussiondeterminedthat the presenceof the
attribute shouldbe optionalandexplictly requiredby useof
apragma Adjustable_Ceiling.

At this point of thediscussionthe chairaskedthe group
whetherthey felt this would be the right semanticmodel.
With virtually unanimousconsensugl? for, 0 against) the
groupcarriedthe proposal.

The chairthenturnedthe discussioron the syntacticas-
pectsof the model. The groupnotedthatthe proposedsyn-
tax would requirethe caller to know the protectedobject
name while it would be importantto allow anorymousin-
vocationsof the ceiling changeprocedure.

In orderto permitthis, the groupfirst conjecturedhat
the Set_Ceiling procedurecould have a’Access attribute.
This hypothesishowever, turnedout to conflict with con-
formancerule 6.3.1(9), which requiresattributesthat are
subprogramgo be intrinsic and, therefore,not to be able
to hold the protectionlock of a protectedorocedure.

Thechairbriefly recalledthatthealternatve of usingthe
samemodelasthatof dynamicprioritiesfor taskswascon-
sideredanddiscardedat previous IRTAWS on the grounds
of requiringthe introductionof protectedobjectidentities,
too heavy alanguagechange.

Overall, the group shaved clear consensug15 for, 0
against)on Set_Ceiling beinga protectedprocedure.The
discussionalso revealedthe needfor a Get_Ceiling pro-
tectedfunction.



The chairthenoutlineda solutionbasedon the follow-
ing syntax, which would make the changeexecutable,as

type GeneralSet Ceiling is accessprotected procedure (P: Priority);
protected types My_PO is

procedure SetMy_Ceiling(X : Priority) is
begin
My_PQO’Set Ceiling(X);
end SetMy_Ceiling
end My_PG,

a protectedoperation,only by a protectedobject on it-
self andwould also allow anorymouschangegvia Gen-
eral_Set_Ceiling) and solely for those protectedobjects
thatexplicitly permitit.

The implication of this proposal,however, is that the
changewouldtake effectonly whenthecaller(thechanger)
leavesthe protectedobject, which would thus requirethe
implementationto support2 ceilings (the oneto become
andthe onestill being).

The proposal, as shapedby the discussion,obtained
unanimousconsensugrom the group (19 for, 0 against)
and, at Juan Antonio de la Puente$ suggestion,it was
agreedhatit shouldalsoincludea metricrequiremensim-
ilar to D.5(14).

Jomge Realwasnominatedeadfor the preparatiorof an
Al basedon the groupdeliberation,with the assistancef
Andy WellingsandAlan Burns.

AccessingDelay Queues

Alan Burnsoutlinedthe proposato thegroup. The pro-
posalwantsto allow the programmerto asyntironously
changethe task priority, so that a task may come off the
delayqueueat a priority differentthanthe oneit hadwhen
it wasfirst enqueued.

Theideabehindthe proposals to associatea procedure
to afuturetime event(whetherrelative or absolute)n very
much the sameway as we can presentlyassociatea pro-
cedureto the arrival of an externalinterrupt. In practice,
theproposais for anew child packageof Ada.Real_Time,
with thefollowing specification:

package Ada.Real Time.Timing_Events is
type Parameterles$Handleris accessprotected procedure;
procedure Signa(At_Time : Time;
Handler : ParameterlessHandlej;
procedure Signa(ln_Time : Time_Span
Handler : ParameterlessHandlej;
end Ada.RealTime.Timing_Events

By use of this feature, the application could attach

(chainsof) actionsto one-of time events,without expos-
ing thereseredinterruptsthattheruntimeattacheso clock
interrupts,with the attachmenbeingdiscardedafterthein-
vocation.

The groupshawved clearconsensusor the proposal(17
for, 0 against)and Michael Gonzalez-Harbouencouraged
the groupto look at whetherthe proposalcould be imple-
mentedon top of POSIX.

Alan Burnsthentabledthe openissuesto be addressed
prior to turningthe proposainto anAl:

e Would Signal be a potentially suspendingperation,
which could not be calledfrom a handler?The group
rejectedthis option, wanting Signal to be callable
from handlers.

e Would order matterupon multiple attachmentso the
sametime event? The discussionshaved that FIFO
would be adequateasall the attachechandlerswvould
beexecutedn thecorrespondingeiling orderaryway.

e Whatshouldhappenf At_Time denotedatimein the
past? Consensusvasto have the handlerexecuteim-
mediately for symmetrywith the effect of invoking a
delay until to atime in the pastfrom within atask.

e Whatshouldhappenf theceiling of theattachechan-
dler wasinferior to 'Last? The grouppreferencevas
for the programto becomeerroneous.

The proposalcompletedwith the abore resolutionspb-
tainedclearconsensufrom the group(12 for, 0 against).

Alan BurnsandAndy Wellingswerenominatedeadsfor
the correspondingAl. StephenMichell, Tullio Vardanga
and JuanZamoranovolunteeredto assist. This subgroup
would have to considerwhetherto permit cancellationof
attachments

Execution-Time Clocks

Michael Gonzalez-Harboucthampionedhe newvestpro-
posal,which integratesCPU-timeclocksinto the language
andprovidesfor oneclock (with a correspondinglock_Id
peractiity needingto betimed.

The groupfelt thatthe new proposalooks considerably
nicer than the one presentedht the last IRTAW, but it re-
guiresmore changegto the compilerandto the runtime).
Michaelamuedthatthe experienceof Javier Miranda’s pro-
totype implementationbasedon customGNAT modifica-
tionsshows thattherequiredchangesvould be modest.

The group obsenred that the feature, which has been
wantedby the IRTAW communityfor alongtime, is spec-
ified asoptionalin POSIXaswell asin the RTSJ.Yet, the
issueof makingthis featureoptionalto Ada appearedo be
difficult, andtherelevantdiscussiorwasthusaborted.



Thenotableadvantageof the previousapproacloverthe
new oneappearso besimplicity of implementationin that
it would causeonly one changeto the language:the pro-
hibition to invoke a delay until on one's own clock time.
Nonethelessthe referenceimplementationgdevelopedat
the University of Cantabriaseemto indicatethat the nen
approachwould incur a very small overheadcomparedo
thepreviousone.

Thechairproposedhatthe strongandlong-standingle-
mandby thegroupfor execution-timeclockscouldtake two
flavours:

e prefer integration (new) but acceptlibrary package
(old)

e prefer library package(old) but acceptintegration
(new).

Thefirst option obtained7 votesfor and0 againstithe sec-
ond3 for and0 against.At this point, the chairsummarised
thattherewasclearconsensuthatthe groupwantedan Al
onexecution-timeclocks,but the participantdelt they were
not sufficiently informedto make a strongrecommendation
on eitheroptions.

Michael Gonzalez-Harbouwas thereforeaslked to cir-
culateto the groupan updatedreporton his two proposals
(thenew andtheold one),augmenteadvith thediscussiorof
therespectie prosandcons,beforeinitiating the write-up
of the Al. Andy Wellings volunteeredo help out with the
Al. At therequestof Joyce Tokar, Michael’s reportshould
alsobe forwardedalsoto Mike Kamrad,who submittedan
ARTEWG proposalo the ARG onthe subject.

Application-defined Schedulersvia Scheduling
Events

Michael Gonzalez-Harboupresentedhe statusof his
work in progressaimedat the definition of Ada bindings
to theequivalentPOSIXservicesandfacilities.

The motivation for the work is to allow applicationsto
definetheir own schedulingpolicies, by the provision of
suitablehooksto the runtime,soasto allow alargevariety
of policieswithout having to standardisen ary (or all) of
them,whichis obviously neitherpracticalnor realistic.

The proposalwould allow multiple schedulingpolicies
to co-exist. It would alsopermitisolationof critical tasks
from the behaviour of application-leel schedulers. Fur-
thermore,two separatevirtual addressspaceswould be
permitted (but not mandated)or the sale of protection
and optimisation: the usualuseraddressspacefor regular
andapplication-schedulethsks;andthe scheduleaddress
spacefor applicationscheduletasks.

Michaelreportedthata modelPOSIX-basedmplemen-
tation was developedat the University of Cantabriausing

MarteOS,which shaved acceptablgerformanceandcon-
siderableflexibility. Michael indicatedthat the next step
of this work would be to considerintegrationinto the Ada
languagewhichis anticipatedo presentonsiderablehal-
lenges.especiallywith respecto the role of protectedob-
jectsin themodel.

The groupshaved someinterestin seeingfurtherdevel-
opmentof theproposalyetaconsiderabl@roportionof the
participantdelt thatthey would needmoreconsolidatedie-
tails beforeforming a definitepositionon the proposal.

Compiling Ada to Hardware

This fraction of the sessiorwasdevotedto the presenta-
tion of anopportunityof future interestfor Ada, presented
by Neil Audsley.

The directionwould be one of cooperatiorof Ada with
domain-specifitanguagesike VHDL. The modeof coop-
erationwould primarily beoneof co-designco-verification
andco-simulation.

At presentherearesignificantdifferencedetweenrAda
and VHDL, which, as the implementationmedium for
‘system-on-a-chip(SoC),non-von Neumanrarchitectures,
i.e. circuits, offers: (i) true parallelism(henceno needfor
priorities); (i) directconnectiorto devices(henceadvanced
representationlausesandawhole new brandof interrupts
in theform of FPGA-level events);(iii) reconfigurability

To begin to investigatethe issue,a SFARK/Ravenscar
Adato VHDL compilerwasdevelopedatthe University of
York, which seeksan implementation-independenbmpi-
lation of thelanguage.

Neil aguedthat a stratgic opportunity for Ada may
result from SoC becomingintensively programmableby
software-equialentmeans,n that the needmay arisefor
propersoftware implementationanguagego play anim-
portantrole in thatarena.

Application-level Implementation of Sporadic
Sewer Technologies

Thefinal slot of the sessiorwasdevotedto ascertaining
whetherthecombinedeffectof thecarriedAls onCPUtime
accountingandaccesso delayqueueswould indeedallow
theimplementatiorof sporadicseneranddeferrablesener
technologiesTheanswetto this wasaffirmative.

It was also noted that the CPU-time-accountingfl is
by far the mostimportantimprovementrequired,without
which theabove assertiorwould fail.

OnthisgroundstheRTAW groupwould be preparedo
prioritisethe2 Als sothatthe ARG candeterminehow best
to proceedwith them.



