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Abstract
A multimedia database management system (MM-DB&d§jports the development of multimedia

applicationsand the handling of multimedia data at runtime. It explicitly handles continuous data
suchas video, audio arghimation. The user of a MM-DBMS gets all the support he needs to store,
manipulate, and present such data. Hence application development is not forced to deal with the im
plementatiorof basic multimedia concepts and modelling primitives. In this paperspecially

focus on the integration @n Interaction Manager component (IAM) into a DBMS (i) to present
continuousdata and (ii) to control their presentation. Presentation control is posgdyictively

from a controlpanel, an interactive query or an application program. The connection of the IAM
to the functionality of our data model language and the handling of continuous data presentations
andpresentation control events in cooperation with other system modules is described. In-our opin
ion, the proposed IAM representsiamportant step towards the integration of multimedia data han

dling into the services of a DBMS to realizéi@éent support for multimedia data presentations.

1 Introduction and Motivation

Supposehat continuous data to be presented are stored in a database and that the DBMS lacks sup
portto present continuous data. Application programraex$orced to include continuous data-pre
sentatiorfunctionality in each program. This is not an acceptable solution with respect to program
designand programming &€iency. Since the presentation processing implemented in the applica

tion program is transparent to the DBMS it cannot providieieht supportFor example despite
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of the interruption of a video presentation, the DBMS continues the retidghaldata from second

ary storage. The programmaéas to implement a typical producer/consumer application that in
cludesparallelhardware. The producer retrieves the continuous data whereas the consumer presents
thedata. Thus an B€ient interprocess-communication mechanism is necesBagycommunica

tion protocolrequired has to specify the way continuous data streams from the DBMS to the applica
tion program are initiated and controlled (halted, resumed, terminated, manipulated with respect to
directionand speed). Agreementstbie quality of service parameters and on the applied coding and
de/compressiotechniques have to bevorked out’ in order to enable a correct interpretation by
thereceiving application program. Considering these requirements, we can tieatube protocol

will be a very complex one.

Contrary to the former assumption, let us now think of a DBMS that itself is handling continuous
datapresentations. Users just issue presentation requeststidhDBMS itself is dealing with the
datastreams, the decompression and interpretatithre data and intramedia as well as intermedia
synchronizationThus, functionality to present continualeta and control their presentation is not
animplementation task. E€iency of the datastream handling is an aspect of the DBMS imple

mentation.

We will present a DBMS architecture which has a client-server architecture and features an 1AM
componentThe IAM is contained in both, the client and the semdervever for the IAM there is
nodifferentiation necessary since the Object Manager (€@ivjponent makes the fiifences trans
parento the other components. The IAM internally provides support to present continuous data and
to control its presentation. Presentation control is possible interactively from a control panel, anin
teractivequery or an application program. Continuooredia and input- and output devices are
modelledin our DML. Processing requests can be issued to the IAM via DML objects or the query
language.

If theinitiation of a new presentation is requested, the IAM first checks the availability of the re
quiredoutput device. A message is provided to the user if the device is not available. If it is available
thelAM generates a temporary object calRrdsentation Object that represent$e initiated contin

uousdata presentation. Information about the presentation become property values of the-Presenta
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tion Object. A presentation control panel is provided by the IAM if demanded within the presenta
tion initiation. Then the IAM instructs the OM to load the data into theebiNext thecontinuous
presentatiomf the continuous data units (concernitdgo/audio such a unit iasingleframe/acer-

tain bunch of audio samples) is started and continuously driven by the IAM. The agiuedentation

of the units is performed by the involved output device. Thus the handling of the data formats (e.g.
for data decompression) and the management of devices is transparent to the users. Dgeto its lar
size,continuous data is bigred in portions. Hence, aftene portion has been presented the next
onehas to be loaded into the Barf This is requested by the IAM which is closely interoperating
with the OM. This cooperation is based on a certain protocol which makes the internal datastream
handlingtransparent to the users.

The means otontrolling a continuous data presentation are events whichre issued to the corre
spondingemporary Presentation Object. By utilizing their own knowledge about the presentation,
Presentation Objects filter the events that require a change of the pktessing from those that
donot.Relevant events that have impact on the I&\Mirrent processing cause presentation control
requestsThe Presentation Objects issue these presentation control request#\id thieich ad

justsits operation accordingly with respect to the involved presentation. Furthermore, it dekvers in
formationto the OM whichadjusts its data bigiring strategy accordingly as well. For example-con
cerninga stop-request, the presentation is interrupted and the next portion of the continuous data
is not loaded any mor@r with respect to, e.g., a request claiming a video presentation with double
presentatiospeed only every secofrdme is loaded and presented. The interrupt handling required
for this is transparent to the users since it is hidden within the concept of an event. Built-in datatypes
for continuous data of our data modelling language provide operations that are connected to the
IAM’s services. Thus at the data modelling level) &M makes the presentation of continuous data
andits control transparent to the users. The current presentation state provided by the properties of

the Presentation Object can be used within query specifications.

Currentlyin the AMOS-Project at GMD-IPSI, we are developing an object-oriented and distributed
MM-DBMS [RM 93]. Already existing components of the object-oriented DBMS prototype VO
DAK [KNS 89, KNS 90, KN 90, MRKN 92] have to be modified. The IAM described in this paper
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representsne of the additions required for the integration of multimedia data handling into-the ser

vicesof the DBMS.

Thispaper is aganized in the following wayn section two, related work is descritse®l compared

to ourapproach. In section three, we derive the main requirements for our IAM component-by look
ing at specific properties of multimedia data and multimedia computing. In sectiothiearchi
tectureof the entire VODAK MM-DBMS is introduced. Sectitime covers VODAKS data model
languagesupport for the handling of multimedia data. In addition we illustrate how thesl A&’
vicescan be utilized via this languageeWlso show the data and control flaxthin the system

for performing and controlling continuous data presentations. ThedApEration and cooperation

with relevant other system-internal components and its internal structure are described aswell. Con
cludingremarks are given at the end where we also outline our future work and provide some refer

encego multimedia projects in which we are involved.

2 Related Work

References the literature related to oapproach for an IAM are not very frequent. [CHT 86]-sug
gestsa Presentation Manager providing means féeative multimedia object presentation and
browsingon the screen of a workstation. The Presentation Manager treats symmetbgzdhp

which are mainly composed téxt and objects which are mainly composed of voice. Howther
proposedPresentation Managercomponent of the MINOS multimedia information system, repre
sentsa veryspecialized approach. Support for the continuous data is hard-wired in the system and
presentatiorcontrol is not considered. Furthermore, support for multimedia application program

ming utilizing the MINOS Presentation Manager has not been documented.

In WKL 86, WK 87], the Multimedia Information Manager (MIM), a component of the ORION
object-orientedBMS, is introduced. The integration of the new datatypascomplished through

aset of definitions of class hierarchies and a message passing praibonly for the multimedia
capture, storage, and presentation devices, but also for the captustdraddnultimedia objects.
Thisway, a high degree of flexibility is achieved since new storage or presentation devices are easily

includedby providing the corresponding types as subtypes of the existing types. This approach
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very promising, but it remains more or less a collection of classes. Specific database issues such as
gueryprocessing, user interaction and architectural implications are not consiéerttrmore,

it can be questioned whether the modelling of devices down to the level of methodgstioexis

block lead to diicient realizations. In the case of continuous media such as video or audio, this is

just not feasible.

A presentation environmefar hypermedia objects stored in a remote database and exchanged on
a broadbandetworkis proposed in [MPR 92]. The presentation control is handled via events like
in our approach but no DBMS support is described. In [LG 90], a technique for formally specifying
andmodelling the temporal composition of multimedia data is proposed. Furthermore, a strategy
is presented for constructing a database scherfaxilitate data storage and retrieval of data ele

mentsbased on the intermedia timing relationships established by the proposed modeling tool.

Severabther publications that do not focus specifically on MM-DBMS are related to the presenta
tion and control of continuous data. An object-oriented framework for composite multimedia is de
scribedin [Gi 91]. Composite multimedia is constructed from multimedia primitivesemgoral
transformationsActive objects based on real-time processegproposed as multimedia primitives.
[ATWGA 90] describes a resource model providangniform basis for reserving and scheduling
resources both networks and hosts towards support for continuous media in general-purpose dis
tributedoperating systems. [GC 91] provides a theoretical framework for the real time requirements
of delay-sensitive multimedia data. [Ste 90] describes synchronization properties in multimedia sys
tems. In [PE 91] a variable rate strategy for the retrieval of audiesgataposed which dynamically
adjustsaudio fidelity to match variations in available retrieval bandwidth. The design and imple
mentationof a continuous media player for UNIX workstations is described in [RS 92profect

DOM deals with distributed multimedia object management [MHB 91].

3 Requirementsfor the Interaction Manager Component
Specificproperties of continuous data which hdeen analyzed in detail, for instance in [AK 92]
and[TR 93], are (1) time-dependency and (2) high volume. Another aspect is that multimedia com

puting involves specific input- and output devices. Our requirements for the IAM that we give in
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thefollowing have been derived from these specific multimedia data properties andgeaific

aspects of multimedia computing.

(a) Advanced Functionality:
ThelAM is primarily aiming at dicient support to capture, present and manipulate continuous data

andto control their presentation interactivelyence, for each continuous datatype, media-specific
functions are required. Functionalftyr presentations and their control may not be limited to those
functionsknown from consumer electronic devices like, e.g., presentation interruption, speed and
directionmanipulation. Concerning video, it should be possible to focascentain area, to zoom,

to resize, ...etc. Since we have a client-server environment, it also should be allowed for users to
specifyindividual quality of service parametersirder to match the available bandwidth. Funetion
alitiesfor the manipulation of continuous data should allomémipulate continuous data units, like

for example fading out the loudness of an audjmxel manipulations with respect to video frames.
Moreover copy and pastaperations are desirable to tailor own videos and audios. Note that we will
extendour current solutiofor the IAM with functionality to capture and manipulate continuous data

later.

(b) Intramedia Synchronization:
Thesingle units of continuous data like, for instance, the framegdéa-clip must not be presented

atarbitrary points in time. Instead, the presentation has to conform to a certain rate. Concerning vid
eopresentations for instance, a minimum rate of 20 frames per second is required in order to achieve
continuousmovements. The IAM cannot perform continuous data presentations witbimgg

awareof the corresponding intramedia synchronization requirements.

(c) Interruptability:
Someof the presentation control commands are addressed to currently running presentations like

the stop-command. Hence, interruptability is a central requirement for our IAM. Note that these
commandsiepend on the multimedia datatype and that they can be time-critical. For example,
cerningthe stop-command, with respecetounning video presentation, the video should be halted

exactlyat the current position.
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(d) Efficient Internal Continuous Data Transpor tation:
Despitethe availability of dicient data compression techniques, handling continuous data still

meanglealing with high volume data. Hence the IAftinctionality for interacting with continuous
datashould be based onfiefent internal data transportation. This concerns the transportagion
tweenstorage hierarchies arlde main memorythe transportation to/from output-/input-devices,
andthe network transportation. Thus, the number of internal copy-operations of continuous data

shouldbe minimized since they are extremely time consuming.

(e) Management of Multimedia-Specific Devices:
Many different physical devices are involved in interacting with multimedia data since one standard

devicecannot handle all kinds of multimedia data. Hence, the IAM has to deal with compression
chips, equipment for analog or digital video/audio, presentation devices like loudspeakers, moni
tors,and windows, ... etc. While some devices barused by several parallel presentations (e.g.
video board, JPEG-chippthers cannot (e.g. speakers, microphone). The IAM has to allow and
managedhat one device can be shared by several parallel presentations. For itheticasnot han

dle parallel presentations, it has to consider device utilization conflicts that can occur (i) when an
attemptis made to present several continuous data instances at the same time on one of these devices
or (if) when another (possibly foreign) application attempts to seize such a device which is currently

busy.

(f) Parallel Presentations:
Theexploitation ofmultiple media types in parallel is one factor of the attractiveness of multimedia

applications. Hence in general, our IAM must support parallel presentations of continuousdata. W
haveto differentiate between two kinds of parallel presentations. (i) parallel presentations without
synchronizatiorare e.g. several videos independently presented in paradeleardio presentation
thatprovides background sound for one or several vimesentations. (ii) parallel presentations that

haveto be performed synchronously are, e.g., a video and its sound-track (see Q).

(g) Intermedia Synchronization:
Continuoudata presentations that should synchronously run in parallel require some synehroniza

tion information. The 1AM must be able to handle timBrmation. Hence, it needs to know the
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meansf the intermedia synchronizatiomechanism. Since the development of a concept for inter
mediasynchronization for VODAK has not been completed yet, this requirement has not been re

flectedin our IAM component yet.

4 Architectureof aMM-DBMS
A simplified graphical representation of the architecture of the VODAK MM-DBM#&&n in fig

urel [TR 93]. The Object Manager module keeps the concrete location of the data transparent to
theother system components. Thus, the presented architecadeggate for the client configura
tion as well as for the server configuration. Howegeme parameters arefdifent. For example,

thetime required for the data transportation.

SinceVODAK is an object-oriented system, instead of performing operations on objects operations
areexecuted by the objects themselves. This is achigwsending specific messages to the objects.
TheMessage and Event Handler Module is responsible for the realization of this mechanism. It de

terminesthe location of the receiver object, ensures that the receiver object and the method are
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Fig. 1: Architecture of the VODAK MM-DBMS
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loadedinto the object bdér and that the method is executable. If so, the method is executed and

theresult is returned.

TheTransaction Managenodule provides an adequate transaction model for application programs
andinteractive queries accessing the data base. It allows the users to HssLang transaction,
whichis the execution of a program accessing the data base, is executed atomically -edif no

programswere executed concurrently — and reliably — as if there were no failures.

Dataof the local filesystem (or any local storage device for which the local filesystem can be used
asinterface like a CD-ROM), a servdatabase or a data repository availafdenetwork utilization

is made accessible for applications or queries by the Object Manager module.

The IAM module upgrades the multimedia data handling services of the DBM%eris sdipport

to present continuous data and control their presentation interactively

Thelnteractive Query Interpreter module is handling interactive queries. Application programs that

possiblycontain queries can access the database via the application programming interface (API).

Notethat certain changes and/or extensions of the shown modules’ current implementation are re
quired.The transaction management is extended to support access by apphcdsiorhus, check-

out, check-in of lage objects including persistent locks is supported. Furthermore, cooperative
transactionfiave to be developed. A component for the management of continuous objects is devel

opedand added to VODAI ObjectManagerThese issues are subject to further research papers.

5 The Interaction Manager

First,we outline how our data model language supports the handling of multimediagietaial.

Next, the exploitation of the IAM services via this data model language is described. Then, con
cerningour entire system, we give an overview of the data and control flow caused by performing
andcontrolling continuous data presentations. In the next part, we show how the IAM internally
realizesthe presentation of continuous data including presentation conithin\iis context, the

IAM’s cooperation with other relevant system internal components is outlined as well. At the end

of this section, we provide an overview of the internal structure of the IAM component.
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5.1 Multimedia Data Modellingin VML

ContinuousDataModelling: The DDL and DML facility of VODAK, called VML (VODAK Mod

el Language) [KI 92b], currently has been enrichgdbuilt-in datatypes for continuous data. These
built-in datatypes can be specified as datatypes of VML propertes, continuous data are han

dledas property values of VML objects.

In contrast to trivial built-in datatypes for continuous data such as BLOB (Binaygg Cject) [Sh

90], we emphasize semantically rich built-in datatypes that support continuous accessdb units
continuous data (i.e. concerniagdio/video, this is accessibility to a sing&idio-sample/video-
frame). Like the well known datatypérteger” which inherently provides generic algebraic opera

tions, our built-in datatypes provide generic facilities for the interaction with continuous data.

Modelling of Devices: Input- and output-devices are modelled as VML-objects. Control panels that
allowto control the capture or presentation of continuous data on such a dewicelatied as VML
objectsas well. Thus, devices can be identified via their OID. Although handled as VML objects,
the functionality provided by input- and output devices is not completely encapsulated in VML
methodsFor performance reasons, at least at the current time, this is not a good solution. Instead

the functionality of the devices is utilized via their API.

5.2 Interaction Manager Utilization viaVML

As a part of the definition of a VML objeststructure, continuous data itself is modelled as a proper
ty (see figure 2)A VML built-in continuous datatype is specified as the property domain. As a part
of the VML objects behavior modelled as VML methods, there is the-deBned methogbres-

ent(...). The implementation of this method utilizes the operatitdmte Pres(...), which is part of

the built-in datatypes functionality

Fromthe modelling point of view we can draw the following analogy: In order to increase the current
valueof a property of type integer by an arbitrary integer value, we can write e.g. the following VML
methodspecification“plus(number: INT)"”. The algebraic operatiofi’’, which is inherently pre

vided by the built-in datatypenteger, is used within the implementation of this VML method. In

10
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thefollowing, we call the VML object defined in this way simg@gntinuous Object since continu

ousdata is part of its structure.

TheVML object that models the involved output device is caletput Device Object. At the level
of our framework, it just provides an abstraction of the requdeadkce. In order to utilize a specific

device,the OID of the corresponding Device Object has to be specified.

11
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VML objects that provide an abstraction of a control device (e.g. video control panel) ar€aalled

trol Device Objects. Control devicdacilities (e.g. buttons, sliders) are connected to VML methods
of the corresponding ContrBlevice Object. Thus, an activated control device facility causes a call
for the corresponding VML method. VML events which are issued beforadtoal method is
executechre tagged to these VML methods. The purpose of the mesttioel manipulation of the
controldevice facility For example, if the method is connected to a button, the method execution

visualizes the change from a deactivated to an activated button.

For each continuous data presentation, there is a VML object which is Padissthtation Object.
Theseobjects are dynamically generatadruntime by the IAM if a presentation initiation is re
questedMoreover they are temporary objects since they only exist as long as the corresponding
presentatiomas not been killedPresentation Objects provide the interface for controlling a centinu
ousdata presentation. Furthermore, they have relevant informationthleautrresponding contin
uousdata presentation like, for example, the OIDs of the Output Device Object, Control Device Ob
jectand Continuous Object, the presentation state, direction, and speg¢d, Updating of these
informationis performed throughout the presentation sessioninfbemation is utilized in order

to filter VML events that do not have any impact on the I8klirrent processing from those that
do.For exampleif the last frame of a video presentation has been reached, a VML event requesting
“fast forward” would be filtered out. Howeveif just half of the video is presented, the Presentation
Objectwould issue the new presentation speed of the concerned presentation to the IAM. Hence,
for relevant VML events, Presentation Objects issareesponding presentation control requests to

the IAM.

Initiating Continuous Data Presentations. The useidefined VML methodpresent(...) is called

from an application program or an interactive query [Fi 92]. Since in the method implementation
the built-in methodnitiate_Pres(...) is utilized, the method execution causes a presentation initia
tionrequest which is issued to the IAM. Certain parameters are passed to the IAM within this process
like, for example, the OID of the desir@uitput Device Object, the OID of the desire@ontrol De-

vice Object, the quality of service parameters, presentation start position, speed, direction, ... etc.

Theavailability of the required output device(s) is checked next. If this check is negative, the IAM

12

www.manaraa.com



iIssuesan error message. If it is positive, the device is initialized. Then the IAM generates-a corre
sponding temporarfkresentation Object and returns its OID. Relevant information about the pre
sentatiorbecomeproperty values of the Presentation Object. If an OID of a Control Object was giv
enas parameter of the presentation initiation request, thedpdhs up the corresponding control
device.Then the actual continuous data presentation is started and perforaestrdsed in section

5.4in detail.

Controlling Continuous Data Presentations:. Three possibilities for controlling a continuous data
presentatiorare considered: (1) by an application program, (2) by an interactive aoes) via
utilization of a control device. In general, the meanseqgtiestingoresentation control processing
arepredefined VML events. These VML events are issued to the corresponding Presentation Object.
However,n (3)these VML events are not directly issued like in (1) and (2). They are issued as results
of calls for VML-methods of the Control Device Object. Since they are tagged to these VML meth
odsthey are issued before the execution of the actual method starts. If a Presentation Object receives
aVML event,it evaluates the consequences, i.e. it checks which presentation control request it has
toissue to the IAM, if at all . The IAM handles the presentation control requests of its continuous
datapresentation®epending on the requests, currently running presentations have to be changed,
for example, with respect to speed or direction, interrupted, resumed, killedf.agicesentation

is killed, the IAM automatically discards the corresponding Presentation Object.

Notefor clarity, in figure 2 the Message and Event Handler Module hase®sst shown. However
it is utilized whenever a method call or VML event is sen\M®& object. Figure 2 shows the VML
world as well as aspects of the physical world (output device, control device) and some system-inter

nal aspects of the VODAK implementation. Bold edges denote the VML world.

5.3 Data and Control Flow

We believe that by our IAM componenk can satisfy the requirements for interacting with continu
ous data for a lge number of multimedia applications. Howewes cannot exclude that sometimes
theapplication programmer is forced or prefers to implement the functionality within the application

programhimself. For example, when the application programmer wants to utilize a special kind of

13
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window not supported by the DBMS. Hence, we have to provide some flexibility foragytica
tions, i.e. we have tofar some alternative way for the utilization of the continuous data. This has

motivatedour idea to support a direct access path to continuous data [MR 93].

We are able to provide direct access to continuous data by separatehynigufontinuous data in
aspecial object btér called Continuous Object Bief (COB) which is managed by the Continuous
ObjectManager (COM) (see figure 3). The COM is a subcomponent of the Object Manager (OM).
TheConventional Object Manager (co®M) which is handling discrete data is also a subcompon

entof the OM. It is responsible for the conventional Object@&uiconv OB).

14
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The lAM uses a predefined protocol called MDDA-protocol (Multimedia Data Direct Access) to
interactwith the COM. ‘Bgether they satisfthe interaction requests issued within an application
programor interactively via a control device at run-time. By applying the functionality of the in
volvedoutput-device, the IAM controls the continuous data stream. The COB is the source and the

outputdevice is the sink of this datastream.

Alternatively,for application programs it is allowed to directly access the GO&itents binter-

acting with the COM via the MDDA protocol. In this case the IAM component simply is bypassed.

5.4 Performing and Controlling Continuous Data Presentations
Our explanation of the IAM component of the VODAK MM-DBMS has not yet covered the main

aspect®f the direct access to multimedia data. For simpligigyalways have assumed that the data

to be presentedonstantly is available within the COB. Howeuéis is not correct since due to the
largesize of continuous data, the COM normally can only load portions of continuous data into the
COB. In the following, we will call such a portion of continuous data a sequer(cemdecutive)
presentatiomunits (SPU). A single unit is, with respectialio/video, a singleaudio sample/video

frame.

An important aspect of the IAM/COM-cooperation based on the MDDA protocol is that both com

ponentsvork in parallel. Thus, the COM can preload SPUs.

It is not our intention to introduce the complete MDDA-protocol here (see [MR 93)). Instead, we
showhow itis used by thiAM within continuous data presentations and within presentation control

processing.

Themessage flow diagram provided in figure 4 shows how a contirdadapresentation, utilizing

thelAM, is initiated and kept running.
In the following we briefly explain each processing step:

(1) There is a VML-object that has continuous data as one of its property values.-Further
morethere is a usedefined VML method that initiates its presentation. This method is

called.As explained in 5.2 this causes a corresponding call for the IAM.

15
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(2) Assuming that the availability-check for the required output-dewve® positive, the

IAM instructs the COM to load the first SPU into the COB.

(3) The loading procedure initiated in (2) is completed. The COM delivers a memory ad
dressto the IAM. Starting at this address, the pointers of the $Bhlts can be consecu

tively found.

(4) The IAM presents the SPU by repeatedly calling, for eadof presentation data, the
presentatiorfunction of the output device. Note that this function, for performance rea
sons,is not encapsulated within a VML method. Its execution causes the presentation of
thecurrent unit of presentation data (concerning audio, the function can handle several au

dio-samples)At the same time, the COM is preloading the next SPU into the COB.

(5) The last unit of presentation data of the current SRigasented. The IAM issues a
requesftor the memory address of theinter field of the next SPEunits of presentation

data.

(6) The pointer requestad (5) is delivered. As long as no presentation control command
isissued and the end thfe continuous data has not been reached, the processing is contin

uedat (4).

While executing this algorithm, presentation control requests can occus axdicated at the bot

tom of the message flow diagram. If so, teesentation Object of the concerned presentation re
ceivesa VML event. If the VML event requireschange of the IAM'current processing, a presen

tation control request is issued to the IAM by the Presentation Object. Each control request received
by the IAM has its individual processing which can callrgeinterruption, restart, or termination

of the algorithm. Furthermore it can also cause the alteration of presentation parameters like speed

or direction.

5.5 Internal Structure
A central requirement for the design of our IAM is interruptability in order to allow for interaction

commandsgo control running continuous data presentations. Hence, continuous data presentations

arehandled in separate processes (figure 5).
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Fig. 5: The IAM’s Internal Structure

All requests to be processed by the IAM are received by the Interaction Controller component (IAC).
For each new continuous data presentation to be initiated, the IAC creates a separate presentation
processunning in parallel by utilizing the UNIX-systemca#xec...(...)". Dif ferenttypes of pre
sentatiorprocesses can be created which are specialized in fulfilling the specific needs of the presen

tation of an audio, a video, a sound-video or an animation.

Basedn thepredefined MDDA protocol, each presentation process is interoperating with the COM.
The COM guarantees that, at any time, the continuous data to be presented is available within the
COB.While the COM is writing the pointers &midio-samples/video framesinto the COB, there

sentatiornprocess is reading these pointers and presentirathe-samples/video frames.

Presentatiorcontrol requests which are issued from Presentation Okgeetsransformed into
UNIX-interrupts which are issued to the corresponding presentgiionesses. Hence, interrupt

handlerroutines are implemented in the presentation processes.
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6 Conclusion
We discussed first why we think that an IAM in our sensaismportant contribution towards the

integrationof multimedia data handling into the services of a MM-DBMS. Then by considering the
specific properties of continuous data and specific aspects of multimedia computing we derived the
mainrequirements of our IAM component. Next we introducecetitee system architecture of the
VODAK MM-DBMS showing the integration of the IAM component. Then we gaagrehen

sive description of the latteFirst we covered VODAK support for modelling multimedia data
handlingvia its data model language and how the IABErvices can be exploited via this language.
Thedata and control flow caused by performing and controlling continuous data presentasons
explainedafterwards followed by a description of the IAdBperation and cooperation with other

relevant system internal components. At laspaeean overview of the IAM internal structure.

Thework presented in this paper is the first step of our research. As theteexie will extend the

IAM’s functionality by the capture and manipulatiorrohtinuous data. Since the capture of centin
uousdata is inverse to the presentation of continuous data the same requirements with respect to
time-dependencythe transportation and storage of continuous data have to be satisfied. Further
more,we will integrate a mechanism for intermedia synchronization in order to support audio-visual

presentationsvhich are performed according to certain synchronization data.

Finally, let us point out that concerning alfats towards ouoverall goal, namely the development
ofaMM-DBMS, our approaches or decisions are no armchair decibistesad, we always careful

ly consider the real needs of multimedia applications since we are involved in imeldgsciplin

ary multimedia projects called GAMMA (Globally Accessible Multi Media Archives) BISE
(Multimedia Technology for System Engineering) [MUSE 93]. They allowausonstantly gain
moreinsights about multimedia applications and serve as testbeds for our develo@uodatst
turnedout that this is an excellent framework for this research to successfully make the VODAK

object-orientedBMS a true MM-DBMS.
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