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AbstractQ
A reliable requirement model for resource M collaboration called

“RMCS_HNE” was proposed for situatio e middteware such as home network
environment. RMCS_HNE model was u§ detect a cover the resource errors for
smart multimedia collaboration mon | ns in distributed home network
environment. An example of s |o re ap s is a smart home network system. A
smart home network system fow&‘ ed m a holds the promise of greatly improving
all forms of collecting remote data to show model for smart home network system aims

at guaranteeing it th roug &Mcaﬂon erance
a t

Keywords: reli uwemeﬂ(%\odel RMCS_HNE, smart multimedia collaboration

system \O
1. Introductlon bg)

After the early the major basis of videoconferencing system moved to
packet-based sys hICh operate on computer network [1, 2]. However, since this
new educatjo sy m must be developed in a way that combines various field of
technologle uding group communication and distributed multimedia processing
which ar basis of packet based videoconferencing systems, integrated service
fun néjch as middle ware are required to support it [3]. Distance education systems
muble to support real-time interaction, temporal/spatial synchronization and floor
controf for smooth interaction [4, 5]. In a ubiquitous computing environment,
computing anytime, anywhere, any devices, the concept of situation-aware middleware
has played very important roles in matching user needs with available computing
resources in transparent manner in dynamic environments [6]. An example of situation-
aware applications is a multimedia education system. Education system for distributed
multimedia holds the promise of greatly improving all forms of remote education and
training [7]. This paper explains the design of the RMCS_HNE (a Reliable Multimedia
Collaboration System based on Home Network Environment). DooRae supports session
control, floor control, media control, window control and communication control. This
paper shows a design of the agents which can detect error and recover it automatically
by using APl (Application Program Interface) functions in MS-windows XP or
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Windows 7 running on the situation-aware computing environment. The model aims at
detecting, classifying, and recovering errors automatically. Section 2 describes
situation-aware middleware as the context and QoS. Section 3 denotes the RMCS_HNE
architecture and algorithm. Section 4 describes conclusion.

2. Related Works

As shown in Figure 1, a conceptual architecture of situation-aware middleware based
on Reconfigurable Context-Sensitive Middleware (RCSM) is proposed in [8]. All of
RCSM’s components are layered inside a device. The Object Request Broker of RCSM
(R-ORB) assumes the availability of reliable transport protocols; one R-ORB p&?@wce
is sufficient. The number of ADaptive object Containers (ADC)s dep n the
number of context-sensitive objects in the device. ADCs perlodl llect the
necessary “raw context data” through the R-ORB, whic turn c e data from
sensors and the operating system. Initially, each A |sters the R-ORB to
express its needs for contexts and to publish réspofiding “context-sensitive
interface. RCSM is called reconfigurable bec i aIIo ition or deletion of
individual ADCs during runtime (to manag ing context-sensitive
application objects) without affecting runtl eratlons inside RCSM.
Ubiquitous applications require use of var ontexf daptlvely communicate with

each other across multiple network E nments as mobile ad hoc networks,

Internet, and mobile phone network eve g context-aware techniques often
become inadequate in these apgl s wh binations of multiple contexts and
users’ actions need to be zed over.a p I'lOd of time. Situation-awareness in
application software is conS|dered as a ble property to overcome this limitation.
In addition to being con nsmv@lon aware applications can respond to both
current and historic I' t nshlps 0 cific contexts and device-actions. An example
of situation-aware a tlons multlmedla distance education system running on
home networ onme h development of multimedia computers and
commumcaﬂ@ nlque ade it possible for a mind to be transmitted from a
teacher to a student | nce environment. Traditional QoS (ISO standards) was
provided by the netw er of the communication system. An enhancement of QoS
was achieved throu Péﬂucmg QoS transport services. For multimedia communication
system, the QoS @5 must be extended because many other services contribute to the
end-to-end seryice’quality. The organization of QoS-layered model for the multimedia
communicati stem includes 4 layers. The four layers consist of a user QoS layer, an
applicati S layer, a system QoS layer, and a network QoS layer. QoS for smart
festi nagement system guarantees must be met in the application, system and
net@to get the acceptance of the users of multimedia communication system. There
are several constraints which must be satisfied to provide guarantees during multimedia
transmission. They are time, space, device, frequency, and reliability constraints [7].
However, it did not include multimedia collaboration control support in the architecture
of situation-aware middleware for home network. In this paper, we propose a new
multimedia collaboration control mechanism in situation-aware middleware for home
network.
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3. The RMCS_HN |

grated components with other services

3.1. Home Netwo RCSM-Optional Component and Other Services

As showr%ﬁigure 2, a communication layer consists of home network environment.
The com tion network is being presently developed with UDP broadcasting in
orde o@rease communication rate and TCP/IP on the Ethernet and ATM. Additional
pac orm has been defined and expanded for realization of multimedia
collaboration’s functions. The hardware environment of multimedia collaboration
system consists of multimedia PCs, a network adapter, keyboard/mouse, image scanner,
microphone, video camera, monitor, speaker, printer, video processor and accelerators.
The operating system was first developed on Windows NT but presently Windows XP,
and Windows 7 are supporting the development as well. The multimedia application
layer includes general application software such as word processors, presentation tools
and so on.
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Figure 2. Home Network Environment with RC&@N% omponents

The hardware environment of multimedia collg n system sists of multimedia
PCs, a network adapter, keyboard/mouse, image sca mmr&%s 7 video camera, monitor,
speaker, printer, video processor and acceleratafs® he ope ystem was first developed
on windows NT but presently Windows XP, ang indow; %e supporting the development
as well. The multimedia application layep-ineltides ge pllcatlon software such as word
processors, presentation tools and so o A9 show rég\.ure 1, other services in RCSM have
many agents for smart home ne o tem. {Ky anization of RMCS_HNE includes 4
layers. They consist of a corrubm on Iay stem layer, a multimedia collaboration
agent layer and an appllcatlon layer. CQQ

3.2 RCSM-Option@onent an%}}er Services for Home Network: RMCS_HNE

RMCS_HNE mo nsis me network manager, home network adaptation, and
home network itoring s me network system for error detection and recovery.
Figure 3 depi e mqdufar, architecture about error data flow of RMCS_HNE model

components based on sm
installation and updati

e network system. They are implemented to permit dynamic
existing functions even while the RMCS_HNE model for smart
home network syst perating for error detection and recovery. Proxies are the principal
middleware com ts that monitor and control the resources locally to the active nodes.
They can in themselves permanently on new hosts taking part in active paths and their
migration i ally single-hop. On the contrary, processors are transient and session/flow-
depende ponents that have to propagate from the client toward the server by carrying
th uirements of client user/device for that specific service flow [8]. The home
netwdxk’ monitoring module for smart home network system has the duty of observing the
state of resources and services that are local to its hosting node for error detection and
recovery. The admission control module for smart home network maintains resource
allocation information about all VoD flows currently served for error detection and recovery.
The accounting module exploits the monitoring functions to keep a local log of the site level
actually provided to the different receivers. The home network adaptation module for smart
home network system is responsible for any transformation of data depending on the
negotiated site level for error detection and recovery. The home network module for smart
home network system coordinates the other modules and decides the site levels for the
RMCS_HNE components in the VoD path for error detection and recovery.
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Figure 3. RMCS_HNE Model Architecture fir Smart Home Network E%ment

4. Simulation Results % @
As shown in Table 1, conventional systems for multl@ at nvironment are
ec ct

Shastra, MERMAID, MMconf, and CECED. You ic function of each
system function for smart home management syste

Table 1. Analysis of Conventional.MgTtimedia ¢ @oration environment for
smart ho& ork syst
A7)
Function ShaStra ﬁRﬁIAI ] \@conf CECED
oS UNIX, "\ [&JUNIX Dg'\VVUle UNIX
Development Purdue | NEC, CamBridge SRI,
Location ;& USA International
Development A \7&@4 0 1990 1993
Year \, &;)
Structure \ Server Server Centralized Repli-
Q /cli [client or cated
@ Replicated
protocol deDP TCP/IP TCP/IP TCP/IP
‘8 multicast
Error Control B No No No
Functio
running&%
RCS ome
netvorK System
J[timedia No No No No
laboration
unction
running on
RCSM for home
network system

5. Conclusions

This paper proposes a reliable collaboration system in situation-aware middleware
framework such as home network environment and presents its simulation model of agent-
based. It provides several error detection and recovery functions and features capable of
developing multimedia distant system among users during data flow. It is a system that is
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suitable for detecting and recovering software error based on a multimedia collaboration
environment by using software techniques. There are several constraints which must be
satisfied to provide guarantees during multimedia transmission. They are time, space, device,
frequency, and reliability constraints. We proposed a method for increasing reliability through
an adaptive reliable QoS for resource errors model for ubiquitous computing environments
such as home network system. The model for smart home network system aims at
guaranteeing it through application QoS. QoS for smart home network system guarantees
must be met in the application, system and network to get the acceptance of the users of
multimedia communication system.

Our future works are QoS-aware middleware of ubiquitous and hetefogeneous
environments for smart home network system. a\;
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