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INTRODUCTION

Advancesin network bandwidth-and CPU processing power have enabled the emer-
gence of multimediaapplications, such asteleconferencing or streaming video, that exhibit
significantly more diverse and stringent quality-of-service (QoS) requirements than tradi-
tional data-oriented applications, such as file transfer or email. For instance, popular
I nternet-based streaming mechani sms, such asReal video (Real Networks, 1998) and V xtreme
(Vxtreme, 1998), allow suppliersto transmit continuous streams of audio and video packets
to consumers. Likewise, non-continuous media applications, such as medical imaging
servers(Huetal., 1998) and network management agents (Schmidt and Suda, 1994), empl oy
streaming to transfer bulk data efficiently from suppliersto consumers.

However, many distributed multimediaapplicationsrely oncustom and/or proprietary
low-level stream establishment and signaling mechanisms to manage and control the
presentation of multimedia content. These types of applications run the risk of becoming
obsol eteasnew protocolsand servicesaredeveloped (Huard and Lazar, 1998). Fortunately,
there is a general trend to move from_programming custom applications manually to
integrating applications-using reusable components based on open distributed object
computing (DOC) middleware, such as CORBA (Object Management Group, 1999),
DCOM (Box; 1997);-and Java RMI (Wollrath et al., 1996).
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Although DOC middleware is well-suited to handle request/response interactions
among client/server applications, the stringent QoS requirements of multimedia applica-
tions have historically precluded DOC middleware from being used as their data transfer
mechanism (Pyarali et al., 1996). For instance, inefficient CORBA Internet Inter-ORB
Protocol (110P) (Gokhale and Schmidt, 1999) implementations perform-excessive data-
copying and memory allocation per-request, whichiincreases packet latency (Gokhale and
Schmidt, 1998). Likewise, inefficient- marshaling/demarshaling in DOC middleware de-
creases streaming data throughput (Gokhale and Schmidt, 1996).

As the performance of DOC middleware steadily improves, however, the stream
establishment and control components of distributed multimedia applications can benefit
greatly from the portability and flexibility provided by DOC middleware. Therefore, to
facilitate the development of standards-based distributed multimedia applications, the
Object Management Group (OMG) hasdefined the CORBA Audio/Video (A/V) Streaming
Service specification (OMG, 1997a), which defines common interfaces and semantics
necessary to control and manage A/V streams.

The CORBA A/V Streaming Service specification defines.an architecture for
implementing open distributed multimedia streaming applications: This architecture
integrates (1) well-defined modules, interfaces and semantics for stream establishment
and control with (2) efficient datatransfer protocolsfor multimedia data transmission.
In addition to defining standard stream establishment and control mechanisms, the
CORBA A/V Streaming Service specification allows distributed multimedia applica-
tionsto leveragetheinherent portability and flexibility benefits provided by standards-
based DOC middleware.

Our priorresearch on CORBA middleware has explored the efficiency, predictability
and scalability aspects of ORB endsystem design, including static (Schmidt et al., 1998a)
anddynamic(Gill etal., 2001) scheduling, I/O subsystem (Kuhnset al ., 1999) and pluggable
ORB transport protocol ((O’'Ryan et al., 2000) integration, synchronous (Schmidt et al.,
2001) and asynchronous (Arulanthu et al ., 2000) ORB Core architectures, event processing
(Harrisonet al., 1997), optimization principle patternsfor ORB performance (Pyarali et al.,
1999), and the performance of various commercial and research ORBs-(Gokhale and
Schmidt, 1996; Schmidt et al ., 1998b) over high-speed AT M networks. Thischapter focuses
on another important topic in ORB endsystem research: the design and performance of the
CORBA A/V Streaming Service specification.

Thevehiclefor our research onthe CORBA A/V Streaming ServiceisTAO (Schmidt
et a., 19983). TAQ'is a high-performance, real-time Object Request Broker (ORB)
endsystem targeted for.applicationswith deterministic and statistical QoS requirements, as
well asbest effort requirements. The TAO ORB endsystem containsthe network interface,
OS 1/0 subsystem, communication protocol and CORBA -compliant middleware compo-
nents and services shown in Figure 1.

Figurelalsoillustrateshow TAO'sA/V Streaming Serviceisbuilt over the TAO ORB
subsystem. TAO'sreal-timel/O (RIO) (Kuhnset al., 2001) subsystemrunsinthe OSkernel
and sends/receivesrequeststo/from clientsacross high-speed, QoS-enabled networks, such
asATM or IPIntegrated (IETF, 2000b) and Differentiated (IETF, 2000a) Services. TAO's
ORB components, such asits ORB-Core, Object Adapter, stubs/skel etonsand servants, run
in user-space and handle connection management, data transfer, endpoint and request
demultiplexing, concurrency, (de)marshaling and application operation processing. TAO’s
A/V Streaming Serviceisimplemented atop its user-space ORB components. At the heart
of TAQ'sA/V Streaming Serviceisitspluggable A/V protocol framework. Thisframework



46 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/design-performance-corba-audio-
video/27027

Related Content

A Survey of Visual Traffic Surveillance Using Spatio-Temporal Analysis and
Mining

Chengcui Zhang (2013). International Journal of Multimedia Data Engineering and
Management (pp. 42-60).
www.irma-international.org/article/a-survey-of-visual-traffic-surveillance-using-spatio-temporal-

analysis-and-mining/95207

Evaluating the Context Aware Browser: A Benchmark for Proactive, Mobile,
and Contextual Web Search

Davide Menegon, Stefano Mizzaro, Elena Nazziand Luca Vassena (2011). Handbook
of Research on Mobility and Computing: Evolving Technologies and Ubiquitous
Impacts (pp. 1-15).
www.irma-international.org/chapter/evaluating-context-aware-browser/50576

Design and Evaluation of Embodied Conversational Agents for Educational
and Advisory Software

Elisabeth André (2011). Gaming and Simulations: Concepts, Methodologies, Tools
and Applications (pp. 668-686).
www.irma-international.org/chapter/design-evaluation-embodied-conversational-agents/49411

Comparison of Light Field and Conventional Near-Eye AR Displays in
Virtual-Real Integration Efficiency

Wei-An Teng, Su-Ling Yehand Homer H. Chen (2023). International Journal of
Multimedia Data Engineering and Management (pp. 1-17).
www.irma-international.org/article/comparison-of-light-field-and-conventional-near-eye-ar-

displays-in-virtual-real-integration-efficiency/333609

Towards Robust Invariant Commutative Watermarking-Encryption Based on
Image Histograms

Roland Schmitz, Shujun Li, Christos Grecosand Xinpeng Zhang (2014). International
Journal of Multimedia Data Engineering and Management (pp. 36-52).
www.irma-international.org/article/towards-robust-invariant-commutative-watermarking-

encryption-based-on-image-histograms/120125



http://www.igi-global.com/chapter/design-performance-corba-audio-video/27027
http://www.igi-global.com/chapter/design-performance-corba-audio-video/27027
http://www.igi-global.com/chapter/design-performance-corba-audio-video/27027
http://www.irma-international.org/article/a-survey-of-visual-traffic-surveillance-using-spatio-temporal-analysis-and-mining/95207
http://www.irma-international.org/article/a-survey-of-visual-traffic-surveillance-using-spatio-temporal-analysis-and-mining/95207
http://www.irma-international.org/chapter/evaluating-context-aware-browser/50576
http://www.irma-international.org/chapter/design-evaluation-embodied-conversational-agents/49411
http://www.irma-international.org/article/comparison-of-light-field-and-conventional-near-eye-ar-displays-in-virtual-real-integration-efficiency/333609
http://www.irma-international.org/article/comparison-of-light-field-and-conventional-near-eye-ar-displays-in-virtual-real-integration-efficiency/333609
http://www.irma-international.org/article/towards-robust-invariant-commutative-watermarking-encryption-based-on-image-histograms/120125
http://www.irma-international.org/article/towards-robust-invariant-commutative-watermarking-encryption-based-on-image-histograms/120125

