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ABSTRACT

Multimedia applications are being developed and used for many aspects of
our lives today. New high-speed, broadband networks have emerged and made the
operation of these high-bandwidth requiring applications readily feasible. However,
the development of distributed multimedia applications and efficient and reliable
operation of these applications are still very difficult. This is because most
conventional operating systems do not provide multimedia-related services and
current networking technologies do not satisfy the requirements of various
multimedia applications (such as multi-point communication, real-time processing,
media synchronization, etc.).

In order to solve this problem, a system caled MAESTRO has been
developed. MAESTRO provides arich multimedia APl and distributed multimedia
services such as communication service, name Service, Session service,
storage/retrieval service and management service that can be used to develop a

variety of multimedia applications easily.

Among the distributed multimedia services, this thesis presents the design
and implementation of the communication service that helps multimedia
applications communicate each other efficiently and reliably. The communication
service has been modeled using object-oriented methodology and consists of
various distributed object definitions. The functionalities provided by the
communication service include multi-point communication, flow control, reliable

communication, bandwidth control.
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As a proof of concept, this thesis presents how a prototype of the
communication service has been implemented using a CORBA distributed platform
and how the distributed multimedia applications such as video/audio conferencing
tool and vide/audio multicasting tool can be developed using the communication

service.
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/*
* cf means areference to CommunicationFactory
*/

/* Create a port which supports one_to_many communication */
port_a= cf->create_port(Communication::one_to_many);

port_a->set_port_number(454);
channel_a = port_a->create_channel();
[* wait until another port joins the channel */

while (channel_a->port_count() == 1)

while (1) {
/*
* create media m
*/
port_a->send_media(m);
/* 1f al other ports have leaved the channel, stop sending media */
if (channel_a->port_count() == 1)

break;
}

port_a->destroy_channel(channel_a);
cf->destroy_port(port_a);

Port Port

. Channel

Port

Channel Port .

. Port

454 Port Port

31
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/*
* cf means a reference to CommunicationFactory
*/
int i
port_a= cf->create_port(Communication::one_to_many);
/* Connect to aport which islocated in "local" domain and whose port number is
454 */
port_a->connect("local", 454, qos_p);
for (i=0; i<10; i++) {

m = port_a->return_media();

[* process media m */

}

port_a->disconnect();
cf->destroy_port(port_a);
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Appendix A. MAESTRO CORBA
IDL

module Communication {
typedef sequence<octet> Media;

struct QOS_Parameter {
unsigned short bandwidth;

b
exception AlreadyUsed { };

exception AlreadyJoined { };
exception NotJoined { };

exception NoParentPort { };
exception NoParentConnector { };

exception NoMedia { };

exception PortNotPrepared { };

exception DomainNotFound { };

exception NegotiationFailed { };

exception CanNotProceed { string reason; };

interface Connector;
interface Channel;

enum CommunicationKind { one_to_many, many_to_many };
enum PortState { not_joined, joined };

enum JoinKind { channel_created, connected };

enum ConnectionKind { intra, inter };

interface Port {
readonly attribute string domain_name;

readonly attribute CommunicationKind communication_kind;
readonly attribute PortState state;

readonly attribute JoinKind join_kind;

readonly attribute ConnectionKind connection_kind,;

[ */

unsigned short port_number();
void set_port_number(in unsigned short port_number)

raises (AlreadyUsed);
[* */

void connect(in string domain_name, in unsigned short port_number,

40



in QOS_Parameter q)
raises (AlreadyJoined, DomainNotFound, PortNotPrepared,
NegotiationFailed);
void disconnect();

void set_parent_port(in Port p);
void set_parent_connector(in Connector c);
Port parent_port()
raises (NoParentPort);
Connector parent_connector()
raises (NoParentConnector);

void add child_port(in Port p)
raises (CanNotProceed);
void remove _child_port(in Port p);

void add_child_connector(in Connector c)
raises (CanNotProceed);
void remove_child_connector(in Connector c¢);

void set_channel(in Channel ch);

/* */

void send_media(in Media m)
raises (NotJoined);

Media return_media()
raises (NotJoined, NoMedia);

void route_media(in Media m, in Object from_o);

[ */
Channel create_channel()

raises (AlreadyJoined, CanNotProceed);
void destroy_channel();

Channel return_channel ()
raises (NotJoined);
h
exception Invalidindex { };

interface Channel {
unsigned short port_count();
Port return_port(in unsigned short index)
raises (Invalidindex);

void set_root_port(in Port p);
Port root_port();

void set_real_channel(in Channel ch);
void join(in Port p)
raises (CanNotProceed);
void leave(in Port p);
h

exception PortNotFound { };
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enum ChannelKind { real, proxy };

interface CommunicationFactory {
[* */
Port create_port(in CommunicationKind ck)
raises (CanNotProceed);
void destroy_port(in Port p);

Port search_port(in unsigned short port_number)
raises (PortNotFound);

[* */

Channel create_channel(in ChannelKind ck)
raises (CanNotProceed);

void destroy_channel(in Channel ch);

[* */

Connector create_connector(in CommunicationKind ck)
raises (CanNotProceed);

void destroy_connector(in Connector c);

}

interface Connector {
readonly attribute string domain_name;

void set_parent_port(in Port p);

void add_child_port(in Port p)
raises (CanNotProceed);
void remove_child_port(in Port p);

void route_media(in Media m, in Port from_p);

Channel return_channel();
void set_channel(in Channel ch);
h

interface ConnectionManager {
void connect(in string domain_name, in unsigned short port_number,
in Port child, in QOS_Parameter q)
raises (DomainNotFound, PortNotPrepared, NegotiationFailed, CanNotProceed);
void disconnect(in Port p);

boolean port_preparation(in unsigned short port_number, in CommunicationKind ck);
void negotiate(in QOS_Parameter q)
raises (NegotiationFailed);
void inter_connect(in Connector c);
h
b
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