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Abstract

The 13 International Real-Time Ada Workshop was
held in Vermont, USA. The main focus was on,_": : :

. N As in previous IRTAW meetings, all the attendardekt
ﬁﬂaltﬁn?j;\?;(;mrﬁgﬁ %ff trr]eeapgvn\:eAiasfgr?g s;ann dda}[Ldeactive part in the technical discussions which watrehe
future of the Iaﬁguage in this importgnt dorﬁaineTh core of the workshop. The main points of the disires

L o and the overall conclusions are summarized in &t of
workshop was very successful in identifying new . report
developments and exploring new application areas. '
The delegates also had an enjoyable time thanks t& Technical program
the efficient work of the local organizer Ben Brolsg

official Proceedings of the Workshop [1]. There wer
eighteen participants, coming from Europe (Spaitg, U
Italy, and France) and North America (USA and Cajad

The technical program was organized into five tézdin
sessions and a conclusion session. Each sessican dieadr
person and a rapporteur, who was in charge of ngrit
report of the session including the agreementsheshcThe
sessions were organized into slots of 3% hourdy avibng

Keywords: Real-time systems, Ada 2005.
1 Introduction
The 13" International Real-Time Ada Workshop was held

between the 17 and the 19 of April, 2007, at the
impressive Woodstock Inn, in Woodstock, VermontAUS
(figure 1). Woodstock is a mountain resort witheabtiful
view of forests and snow-covered hills that wasfitst ski
station with mechanical tows to be operated in WA
(1934). The town has several covered bridges @idy,

lunch break according to the IRTAW tradition.

The contents of the technical sessions are sumeathiiz
the next sections.

2.1 Languageissues
The first session focused on open issues relatéuktoeal-

which are one of the distinctive features of Vermdn
spite of the advanced time of the year, we enjgledty of
snow, even a little too much for the trip from Bwstto
Woodstock on the first day, under the last winterra of
this year. .

time aspects of the Ada 2005 standard. Three maimt
for discussion were identified:

« EDF semantics;

Requeuing via interfaces;

The local organization by Ben Brosgol was exce)lamtd .
there was plenty of time for discussions and infarm
conversation.

distributed extensions to Ravenscar

Figure2 Covered bridge

Figurel View of Woodstock Inn Correcting the EDF definition in the Ada 2005 LRM

p The first part of the session dealt with a probletated to
the definition of priority inheritance in the AdaO@5
language reference manual (ALRM) [2], which was

The Program Committee accepted eleven papers asis
for discussion, which are being published as pérthe
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intended to be the same as Ted Baker's Stack Resour series of meetings in the framework of the ARTIST
Protocol (SRP) [3]. Alan Burns proposed a rewordafg network was made by Alan Burns.
the current definition that eliminates the problgth The

workshop agreed than an Ada Issue (Al) should be 2.3 Implementation experiencewith Ada 2005

addressed to the Ada Rapporteur Group (ARG). The next session was devoted to discussing early
o implementation experiences with new real-time feegy
Requeuing via interfaces and reviewing the support provided by the new tioad

The second part of the discussion was centredhen t Mechanisms. Some time was also devoted to disgussin
possibility of allowing requeuing on proceduresised in ~ Some of the features which were proposed in previou
synchronized or protected interfaces, and posstaly,not workshops but have not been included in the nendsial.
necessarily, implemented as protected entries. This|yplementation experiences

possibility raises some semantics problems [5]ctviiave ] ) )
to be solved in some way which is consistent wib t Two implementations of the new Ada 2005 real-time

current definition of requeue to an entry. The ipgrants mechanisms were described first. Mario Aldea prieskn
agreed that this is a useful feature, even in @icesd form the work on implementing Ada 2005 services in MaRTE
(e.g. according to a static scheme). Consequemtly, OS and GNAT [10]. The implementation is almost
proposal to include requeue to synchronized oregtetl complete, except for the new task dispatching Ediand

procedures will be put forward for discussion & #RG. the priority band scheduling mechanism. A GNAT ians
o . . for MaRTE OS including the new features will shprtie

Distributed extensions to the Ravenscar profile distributed by Ada Core.

The next discussion addressed a proposal to coreplem  jyan zamorano described an implementation of the ne

the Ravenscar profile (ALRM D13.1) with a restritferm real-time services in the Open Ravenscar KernelKjO@

of the Distributed Systems Annex (ALRM E) [6]. Some 5 LEON 2 computer board [11]. This implementatien i

restrictions were proposed on DSA in order to kegth integrated with the GNAT for LEON compiler, andaiso
the Ravenscar profile motivation for predictablddé&our complete except for the scheduling mechanisms.

and simplicity of implementation. The workshop agte ) )
that here is a need to build high-integrity disstéd The workshop was not aware of any other implemgmtat

systems in Ada, and that more work is required fia t  Of the new Ada 2005 real-time services.

topic. Discussion

2.2 Programming patternsand libraries Most of the discussion was on the accuracy of tR&JC
The second session addressed some proposals oflock and timer mechanisms. Some sources of inacgur
architectural frameworks and coding patterns foa 2805: were identified, e.g. related to interrupt procegstime

Component framework for real-time utilities being charged to application tasks.

Significant overheads due to execution-time momitpr
mechanisms were also found in some cases, espeiiall
architectures with poor hardware timer support sash
LEON 2.

The first part of the session was focused on aqwalpby
Andy Wellings to agree on a component framework for
real-time utilities, much in the line of RT-Javg.[7
Programming patterns for servers The discussion continued with an account on the
The second topic for discussion was introduced tgnA  implementation of application-defined schedulinghisT
Burns, who proposed a set of patterns for programgmi feature was not included in Ada 2005, but Michael
servers in Ada 2005 [8]. Gonzalez-Harbour presented an implementation gnate
Code patterns for model-driven development. ad_d(_ad to .GNAT as an extension. The workshop aghesid

this is an interesting feature to have.
The last proposal was introduced by Tullio Vardangg],
who presented a framework for developing high-iintgg
systems in Ada 2005 using a design paradigm baseal o
four-view model-driven architecture.

Finally, there was a discussion on the possibditydding
execution-time timers to the Ravenscar profiles, as
proposed by Juan Antonio de la Puente. Some patenti
problems were identified, which require further wan
After a general discussion on these proposalsytr&shop this topic to be done before a consensus can baeda
agreed that there mterest in defining a gommomémork. 2.4 Beyond Ada 2005

for component-oriented implementation of real-time
systems. It was recognized that more effort is aded The fourth session was aimed at discussing future
before a recommendation for standardization camaee, directions in computing and their potential impantAda.

and a proposal to continue the work on this topedh a Two main topics were address_ed: stream-based g@lésail
and synchronous multiprocessing.

L www.artist-embedded.org
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Stream-based parallelism

Neil Audsley presented a view of massive parallel
computer architectures based on the concegpysitm on a
chip [12]. An example of an Ada programmable system,
using a tasking profile almost identical to Ravemsevas
described. The main problem for the use of Ada witth a
system is the lack of a mechanism for simultangousl
releasing groups of tasks for reading protected, dahich

is not possible with the current protected objeaidet,
especially under the Ravenscar restrictions. Thekstmp
agreed that further work is need on such an issue.

Synchronous multiprocessing

Andy Wellings started a discussion on how Ada can b
used with the kind of synchronous multiprocessi8y!P)
systems that are expected to be commonplace imehe
future, including multicore architectures [13]. Therrent
support for such architectures is very basic, amdiaber

of potential issues were identified, especiallated to the
allocation of tasks to processors. The definitidntask
groups in Ada 2005 may be useful for defining afigs of
task groups to processors, in addition to tasknigyti A
vivid discussion was held on these and other rdlate
subjects, and the workshop agreed that this indeedry
important area in which work should be continued an
proposals should be put forward for subsequent simgs.

2.5 Adaand other standards
The last discussion session dealt with the relatign

between the Ada standard and the POSIX and RT Java

standards.
POSIX Ada binding

Stephen Michell introduced the discussion on the&sFXO
Ada binding, which has not been updated since 129B
Subsequent revisions of both the POSIX and Adadstals
have led to minor inconsistencies and functionality
mismatches. Stephen proposed to develop a new agpro
to interfacing Ada with operating systems througbea of
library packages.

The workshop expressed some doubts about the #itytab
of putting a high amount of effort into this taskowever,
the participants agreed that a minimum update vileatid
remove the current errors or inconsistencies wadogd
useful.

Real-time Java

Ben Brosgol made a presentation of the currentustaf
Real-Time Java and the efforts for developing ah+hig
integrity version of RT Java. The discussion which
followed highlighted a number of interesting RT dav
features which may be useful in Ada, e.g. priority
inheritance, garbage collection, or different kind$
physical memory. The workshop concluded that the Ad
community should continue investigating such issues

3 Conclusions

The meeting was considered successful by the jpatits.
A number of issues have been solved, and manygoint

119

interest for developing real-time systems in Adaehbeen
identified and discussed. A final session was hblal
summarized the main conclusions of the workshop:

* An Al will be submitted to the ARG in order to cect
the current definition of the EDF dispatching pglic

* A proposal will be made to the ARG to allow requeue
to synchronized interface procedures. The detdils o
the proposal need further investigation, especialti
regard to the implementation cost.

A meeting will be held in order to consolidate the
proposals for a real-time component framework in
Ada.

The accuracy and cost of execution-time monitoring
mechanisms needs further investigation.

e Further investigation on using executing-time
monitoring mechanisms with the Ravenscar profile is
encouraged,

Research should continue on developing an extension
of the Ravenscar profile for distributed systems.

e There is a need for enhanced support of multipsmres
systems and stream-based parallel systems in Ada.
Research in this area is encouraged.

* A minimum update of the POSIX Ada bindings is to
be made, in order to remove errors and inconsigtenc

*  Work should continue on watching the progress in RT
Java in order to identify potential enhancements to
Ada.

Next Workshop

The participants agreed on planning a new IRTAWtinge
for September 2008. Tullio Vardanega volunteered to
organize it in Italy, and Neil Audsley volunteerexdserve

as Program Chair.

Social program

A reception and dinner was held at the Simon Pearce
restaurant, in the neighbouring town of Quecheee Th
restaurant is located in an impressive old millldiog,
which currently also hosts a glass factory. Thenéinvas
excellent and as usual provided a great occasion fo
strengthening the links among the participants tafidng

in an informal atmosphere which greatly contributedhe
lively technical session discussions.
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