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PREMO is 2 major new ISO/IBC standarg for graphics
snd multinedia, which addresses many of the concemns
that bave been expressed about existing graphics stan-
dands. In particulsz, it addmeses the issucs of config-
PREMO impleanectations. paper an

of Pas0 and bighlights its most significant features,
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1 Introduction

The Graphical Kemnel Systean GKS[13] was the first standard for
compatey graphics published by the Intsrnational Organisation for

Standardisation (ISO). It was followed by a series of complimentary
standacds, addressing diffecent aress of computer graphics. Per-
hape the best known of thess are PHIGS{15]), PHIGS PLUS[16},

. and CGM{14). More recently, GKS{20] bas been revised. These
standendised fonctional

specifications have had reasonable sucoess
eithar via dicoct i or thicugh the infinence they have
had on the specification snd of other graphics

(the most notabis of this sscond category being the 3D exteasion
of the X Window System, PEX[4, 27], which is Jargaly based on
PHIGS PLUS). "
. In spite of important differences in their , these
standeads shars » common sechisectural appeoach, which, although
1ot & requirement dsfined within the documents, bas resulted in im-
plementations that are large monclithic Eiwagies of 5 sot of fonctions
graphical softwars libraries predominant seventies and
sppropcisie mlho m dm
responses o = inday's A
and in pesticulee, they fail %o fit into the software and hardwars
system scchitectares prevailing on today’s systams. :

Novens-
ber 1993; Amstardam, The Nethesteadds, March 1994; Boodesux,

France, Jone 1994) resulied in a.Deaft for & new standend.called
PrE0 (Proscatation

Bavironment for Maltinedia. Objocts)(19].
:\:;!'MWWWNLMMEMIM
now & major ongoing activity in ISOBC ITCUSCIANVGS.
The terra “Presentation Enviconment” is of atmost i

in the specification of the scope of PuBMs0. PREMO, 83 well as
hmmmmﬁuumswm-
gramming eavionmeat ia & very genecal sense. The aim is b
offer a stendardised, hence
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2 Motivation
Three requirements bave shaped the architoctore of PREMO:
¢ the appesrance of new media;

. mmmmmmmm;
¢ tho requirements of distributed euvironments.

2.1 Incorporation of Various Media

‘Traditioual competer graphics systeins and graphics applications
bave ximerily been concemed with whistmight be called the presen-
tation of synehetic graphics, is., displaying pickwial information,
Mﬂlmwmmﬁcdmmm
mummmwmm

Thess sims detenine diffecent fiolds of intareet within compater

mmaullmnn&ﬁem;of'm _

graphics” and which are all 1o be addeessed bry PR,

influence may be very simpls (e.g., the volme may depend on the
sound proceasing techniqoes (e.g., o take the aconstic propertics of

In otber words, it shoukd be posxible %0 desciibe media
tegrated with peometry and with one another, and also 10 desceibe
and control their moteal influence. The complets integration of
various modia and their preseatation techniques within the same
eomfmnnukismol&amajwm(mm)of
PREM0, and 0ne of the features which will make it very different

; mmummwmmhm
that, hitharto, Save been anknown in earier SC24 standards. One
of the most intricate issnes of some

for a
emel roflects the particulay apphication areas which the kesnel tries

0 address,
Modifying and extending the existing functionality of a kermal
requires the definition of sdditional sets of fanctions. Theee func-
ﬂoumyﬂuaddhunuﬂy
Mﬁeuﬁ;:f.hwu:::hmm'ﬁchM'
means thet nww delnitions form compiletaly sepacate packages
on top of the stsndard with their own sets of well -defined fanctions,
mm«mmmmsh.m
contrast with the

elborato techaiqoes ko display shaded 3D sucfaces
mwmhmlﬁhwx m%
seficction, abearption, ekc) ave desczibed in the 1SO standeed., ‘The

need to change details of precisely these equations. For ex-
mh&hmmcommbch&ﬁ____._ _

*Eacepes alvo offer eoase posaibilitios for wdifying algorithons in a restrictod way,
uﬁmumm _

objacts in-

uging
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Nots that the inckwion of different media into & new standard
makes this type of problem more acute. The techniques 10 achieve
Mdm&nm&%uﬂﬁthw

Tho usoal approsch 10 solvs such problems is 1 use objoct-
mmmsmuwﬁu:ub:

by Pamuio,

have already been need for

graphics and for maltimedia, sad they have proves their vaiues in
ueing

nhdhmandmm;mﬁﬁq

(som, e.g,, [28, 22, 5, 6, 1]). Using inbexitance, additional informs-

tion may be
sllowing

indo an existing object of s graphics system,

vouse of inhevited methods. Refeming to the

example above, in & cerelully designed object-criented system it
wﬁhpﬁh;nﬁhhwﬂwﬂ:ueqmoh‘m
object” only, and thercby maks full use of the power of the sur-
mmmhmmmﬁmm

23 Distribution
nkmwmhmhﬁwdmm

menis; thoir widespeead

svailability has made their nse vary natural

in both academis and industry. Smmphiumdmﬁudhap-
mwwmmmﬂuﬁmﬂ
uﬁmﬁneﬁhbmhmmw:
distibuted enrvironment,

Thexe bave boen naenarons projects in the past which bave triad
bmmﬁﬂuﬂhammhmmu@

Indeed, the SC24 graphics standards wers not

wall prw-
peared for distibution (see, for example, (10, 26, 2]). In contrast,
bes become:

andusing the lexmiaology which

Defiing

Qbject-criented systems % be nsed in a dis-

mmm.nuwmmmqmm
ﬂmu)qfhmmm Instead, the PREMO spec-

will make

beea set op with the Object Managemoot Group® (OMG), whose
mmmmmmmu
sign of PREMO, Oui.muhnt,objnﬁndhmg_mph

compaiibility. As a result, it should be to dovelop PrEMO
complant spplications which will also be usable in 2 CORBA en.

_ Albough OMG is an industrial conzortium whose sctivities are
mﬂmumhau'mmmmlgom
group JSOAEC JTC1/SC21 WGT) working en what is callod the
“Opea Diskribuied Processing initistive”

3 General Architecture

Undvdyh.dd?mk.awn&omww com-
m-mmmmm;mmobjm
mddudh&odaﬂnﬂonddmtypumd&owmupon
mwnm«wmmmmm

mmwu'mmpommm. .

3.1 The Concepinal Framework

The conceptaal framework addresses three fandamental areas: an
objectmodel, the activity of objects, and events snd event bandling.

3.1.1 Object Model

m&-mmdhmmmnm
clear that a concise framewcek, La., a precise objece modsl, would
hmdodhmhmm“m%
PRIMO snd slso 10 provids s consistent sppooach i some of the tech-
MMMWMNMhM Sochan
mm“mﬂnwmummm
patierned sler [24], '

milbnalyphhmhmdmm-m :
MRSMMT.&MMQ-WW
for T we also definad for, or can be used by 3. AN thess notions
mmmnmhm&w(mm}x

consequently, the detxils are not relevant hare,

»mam-ﬂmuﬁ:ﬁmo&uw




for extensibility and coufigorability.

In PRIEMO, 2 strong emnpbecis is piaced on the ability of ob-
jects © be active. This festare of PRIMO stems from the need
hmhmmmﬂw
ally, differont medis (o5, & video sequence snd & comesponding
sound track) may be considered as parallel activities that have o
mwm:&mammmw
chronisation pois. In many cases, specific media types may be
ww:m:‘mmﬁgﬂwﬁ

syoachronisstion schesnes, the undertying herdwars can
care of synchronisation. Howevez, a general object mode] shonld
offex the capability of syachronisstion in genceal teoms
as well (s0e also [5, 6, 1] for similar approaches takea in muktimedia
programuming systems).

Allowing objects I be active does not contradict the OMG
object model. Eu“mdehﬂ:ofoﬁa?t

¢ If the operation is defined 1o be synchronous, the caller is
suspended votil the callee has serviced the raquest.

. H&cmhdaﬁudhbemww.tbaﬂkh

not suspended, and the sexrvice requests are queued on the
calles’s side. No retun: valus is allowed in this case,

o If the oparation is defined 1o be sampled, the caller is not
suspended, but the secvice requests are not quoved on the
calles’s sido. Enstead, the respective requosts will averwrite
one snother ae Joug as the callee bas not sexviced the request,

mmmuﬁmwuwm

mmkmmunmuw Yet,
this feahrw is not tonenal in ics, Conaider the well-

the samplad message facility.
%mﬁmm“bhmmw
0o Jess than of concurrent Le., concar

issues, which go beyond this basic modal. Never-
m&.nﬁdwvﬂuachnmdmw
on which other swch facilities can be built.

ily foc efBiciency

peopagation (described by the event model) play a fandamental
role in the syncheonisstion mechaniam,
. 'l'houm:odnlhbundonm_wmepu: events, svent
registration, sod svent bandling. An event can mode] any action
that oceves at a doflaite time. Eveats are created by event sources,
mdmeomedbymm.bodmtwm“objem A
basic characteristic of an event is its distinct type, which is ote of

warded by an Event Handlexr object (defined by the so—called
Punduments] soo §4.1). Prospective event

ety which e o e D cive et recpiants
lists with an Event Handlaer. Bach constraint list defines the
event nanaes sod parmetar valoes which the event recipient wishes
10 receive, In the most comason cass, the constraint Hst specifies
the name of an event in which the object is interested, Issuing an

Mhhmmmnﬂhambm“t
Handler object which dispatches the event to the interested event
clients.

32 Components

Theobjeamodd.hmm&awnfmbjm
eic., deaczibed in $3.1, give 2 conceptual framework for all the
basic notions in PaEao. sllow for s strocturing of the
PrEMO stindard in texms of the services provided.

A component in PREMO is a collection of object types and
non-object data types, from which objects and non-objects can bo
instantiated. Objects within one componentare designed for a close
cooperstion snd offer & well-defined set of functional capabifities
hmhﬁuoﬁjﬁ“bhmAw
can offex services as in OMG (see §2.3), ie., sarvices usable in a
mmhmu.crknqhudnauolobjmm
: Cnmpomh. be in inberitance hieg-

ovganised in component 5

e el B oy i
fromm A meats B C are
dedﬂnodhl@nﬁ.l.ll%o&&m
subtypes of a comzmon PREMO sapectype, 5o this rale ensbles new
types of objects to be defined. As far ns subtyping and/or inher-
ifance are concerned, objects within cossponents B and € are all
distinct types: no type in B may be s subtypsof a typs in C and vice
versa,

The rule on componeat inheritance does not imply that objects
in diffarent components have 1 bave 2 relationship in
order © be sble %o commmuicate with ome another. Agnin refer-
?y:;blﬁuil.nmolmm:omdhmom
componeat C, Compoasats may specify exploit
wmmmmum«mu
from. the cliont. Henco components may becoms clisnts of other
Um;;aim y is & Foundation
compoaents js & _ Component
providing fanctionality which i necessary for all Prauo compo-
neats, ks mandatory that all other PREMO components inberit from
this Foundstion Componant (desczibed in move detalls in §4.1).
The rules for components aze pert of the standard. Theee rules
ﬁmhhnh.mwnjmmhobjoamdd.ﬁthm
mammmum

4 Component Stmcturé

compoaeat model, wo now describe the structure of the PREMO
standzrd in more detsil, .




» dafine the exact conceptual framework for multimedia pro-
sentation, along the lines described in §3.1, ie., the object
model, the event model, eto.;

o define rules for components, their intesrelationships, inheri-
tance, conformance rules, stc.:

o incinde the specification of the Foundation Component;
. mumdmmmw

-.Whmwmmmx
= & Modelling, Preseciation, snd Interaction Component,
which will provide for the besis of components inher-
mﬂyﬂhflbmdemn;m.mm-

mmmuwasnmm
new componsnts will be added in the fatare. On the basis of the

Mh%dﬂmiﬂum%.

4.1 Foundation Component

The foondation component is s collection of foundation objects.
Moﬁumhwﬁm.awuo{
mhm&mwnw&vﬁuyofoﬁuw

It is beyoad the scope of this paper i give an exhsnstive speci-
mammmmhmmm
neat; only some highlights sre given here. The list of foundation
objects inclades the following object types:

ommw'uMﬁtd&ﬂﬁu
hmdm&m:&hmam
Muwmummmw
receive Data objects Sl say number of sovrces and dé-
Muumuqmumw'
sabiypes of type Producer may plsce restrictions on the
nambey of sources and destinations of Data objects if nec-
essacy. Specilic types of Producer object are characterised
by the behaviour made visible throngh their associated sets
of operations. - : .
® A Portar object is the PREMO foundation object which
intepconnects 0 systemns and. snvi defined cutside

o The role of & Controller hbmﬁmW-
smong objects. A Controller object is an autonomous




are tiiggered by messages sent by other objects. Actions of
the FSM coxrespond 10 messages seat 10 other objocts. The
actions of s Controllexr object may csuse messages o
be sent 1o other Controller objects, thos s hievarchy of
Controllers can be defined.

¢ Bvent Handler objects provide methods to rogister intey-
ost in certain events, for ing events W the interestad

slso play 8 fandamental rolo in synchronisstion mechanisms,
Mnmmmmmhnﬂhumlﬂwh&,
WMmhw'ﬂuhm
Synchwonisation js bandled by naing synchronisation eveats that
are sent by synchroneation sotzves 1 svent headlers. An Event
Handler ﬁnm&m&mmmw

of two independent clock ovents, but, for one of themm, the same event
mey aleo be “simulated” by sncther object. A separate controliar
MMMMMmhmmeM
m.m«nummmm

‘The combination of Event Randlers and Controllers
cant alsg be used for schemes where acticns are scheduled o take
place ot & cartuia time, In this caso, a clock object (to be peovidad
bylwouponmt)mhwbmhwﬁonu
hﬂhmwhhmmmdw
synchronisation. "
42 Multimedia System Services
The prinary goad of the Moltimadia System Seevices (MSS), do-

fined s 2 recommendad practice by the IMA (Interactive Maul-
MAM).&DM.IMMW

dis spplications dealing with timp—dased, media in 2
distributed Thoemphbasis is very much
mmmnmwmmmm

and visualised. mmhawmu’ applies equally
well ©0 objects that do not have a clear graphical reprosentation,
l@rmph.n.::dioobjmmwmcﬁnmhm
within & scene and approprists rendecing algorithms can

into account to achieve a stero dndio effect. .

possibilitias
suxd PREMO is building upos thess experiences, Tie-based syn-
the undatying u;:hnim h“h:m.lmhﬁ:
-1}
pattexns offered by the PREMO object model and the objects of the
Foundation Component,

5 Rdaﬂonshlpstoothersmndardisauon.hcﬂvltlu

from operations, and other medis types or combinations
of media types that can be prosented. This suppoxt involves ueing
standards wher available sad sppropriste,

mdummarmaohumm
mam«mmkhhmmnm
output to physical devices (as well s sccepticg opeth mm
physical devices). On the othor hand, MHRG, and
HyTime do ot sim st the pressntation of medis objects, as defined
sbove. This is probably the most diffierence between
these standards snd PREMO. It aleo highlights how PREMO and

The differcace betwoen PrEbo-sud MHEG, HyTime, and Hy-
pesODA may also be characterisod in snother way. Alf three stan-
dards are concened with multimedinhypermedis documents, Al-
though, of courss, PREMO should offer & suitable basis for the




EE
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direct embedding of one forma of media within another. Secondly,

the two examples sttempt to highlight the application ayeas which
PREMO sleo intends 1 address, and which are not really covered by

MEEG, HyTime, oc HypezODA.

applications, graphics, so-
dio, snd other media data ate generated by the application
mmmwammm
Mgnh%%dhmﬁgm
nauimﬁomﬁhmymmuﬂu colouwr
coding o vismlise specific dats types, or sodio dats neing
differeat sound types o present the same dats.

fromn speakars, The fele-
video data or displsy camers
mhmhﬂbmﬁoﬁphyhm
sponding sovad dats. However, the model should show the
effects of the internction of the television pictare and sound
with other components of the model. For the dis-
played video dats shonld be modified by the lighting effects
emsusting from the model of the oo (colour of ights, shad-
ows, oic). Sound effects should be modified by the position
of the viewex, the (modelled) texture of wall, eic. In & vir-
taal reality pressniation, such & model will allow & viewer to
walk through the room and have the visosl, oral and other
sensations change as the viewer’s position alters in veal-time,

mmwmmmwuhy-
pennedia objects as wall a5 specifications reganding how ko process
the dats being intarchanged. Rt does mot standendies methods of
presentation, PREMO provides services which can be ueed i create
mWnﬂMhthmmuﬂ
to be in final form whereas PKEMO objects are considered 0 be
in either rovissbls or final form. MHEG objects can have their
stiributes modified but the content can culy be zepisced. Pxmio
objects which are in finsl form can Inter be inserted into another
PaEao object. Both the atiributes and content of PREMO objects
can be mvised. A fuR blown PREMO systemn
content syathetically, and the media chosen may depend on appli-
-cation noeds, The specification of PREMO objects will eastre that
mmmmldhnﬂiudnnmm

The major overlap botweea HyTime snd PREMO is that
defines 2 ranchaniam for the synchronisation of media date. Pisaso
has a similer requireenent. Przaso will taks the HyTime model into
acoount whea defiaing detsils of the synchronisation mechanisn in
the Fowndation Component and time control in the Presentstion and
MWMaMiMthmh
HyTime modal outo the PRI0 synchronisstion mochanism, This
will allow HyTime docvanents i be input 10 PREMO eavironments
and, conversely, for PEWMO savironments o peoduce HyTime doc-
tmeats. For sxample, it will be possible 1o creats, using PREMO
facilities, highly intecactive and portable multimedia suthoring tools
which can prodncs and/or interpret HyTime docnments.

ODA specifies a0 open arhitecture and an interchange format
for documents whers docaments weze originally thought of ss based

ou paper. New extensions of ODA nader development aow will go
procedural elements such as those used in spresdshosts. With these
extensions, new types of “contents™ xre included which extend the
so—called “content architecture™ of ODA. One focus of ODA is the

structding of docoments whe umm&w '
from the layout swacire. HyperODALTS] extonds the smctads,

HyperODA,
cocresponding fanctionality. PRIMO, with its focus
aw'“wlupim;umhmm'
and peesaqiation of HyperODA documeats,

6 AFormalAppmachtoDevdoplngtheano
Standard

NMMMMhMWWM
mal! methods in only & very Laited sense. The senentics of fiest
generation graphics standards, such se GKS snd PHIGS, were de-

prodrog.d PREMO's devel-
opment. This task starked aller the July 1993 PRUMO meeting end
some early soattlts sre documentod in [21, 7). ‘The intsation is o

development. essentially
complimentary activity sad it is not cureatly planned that this
:mmmmwmmm

7 Ttmetable
The current timetsble for the work progress in PREMO is as follows:

Draft Intamational Standapd; June 1996
Inteenational Standard finel text:  June 1997
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