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Abstract .
Enterprise Information Technology (IT) professionals have reached the pra i Mts of

two-tier architectures. Facing growing pressure to deliver broad-reac lication
functionality quickly and cost-effectively, IT departments arg turning to (di ted object
computing as the adaptive software architecture on wi h&%b'und ons that meet
these challenging business requirements. Besides, as ng um of sophisticated

services are provided over the Internet, the need arj

transactions, in such a way as to enable func ity a ata"to be shared across

applications and over multiple platforms. Th ibuted co ng environments provide

various open u-healthcare multimedia se through lecommunication information

networking structure developing based object- or d concepts and distributed
éo

ordinatetgpplication objects into

technology which can be applied ne W|t changes over the existing networks.
The existing object model in dis ﬁé mp wronment has the limitations of the
individual object modeling ank% IeX|ty Ject S management according to large
capacity of distributed applicatio

In this paper, we design impleme object group model that can be functionally
and efficiently managgd Q dividuag‘ cts in a given environment for decreasing the
complexity in the d d softw, management and development for u-health care
services object m ent presents the analysis of requirements and functions
required to p e objec up model for u-healthcare, and depicts the functional
structure in using i analysis. We design the interaction procedures among the
components of the objec@for management and service functions for our object group
model. And we show% dures using interaction procedure diagrams and ETDs(Event
Tracing Diagram)s

Keyword:\%;uibuted Computing Environments, u-healthcare multimedia services,
distributed @ are’s management, ETD (Event Tracing Diagram)

1. uction

The’systems-engineering and data-processing industries have experienced two major revolutions in
the recent era. The first revolution was caused by the increasing complexity of software - resulting in
the introduction of new, structured software engineering practices. Object-oriented computing is a
product of this revolution. The second major revolution is the advent of distributed computing.
Although the mainframe is still central in many corporations, it is steadily being the replaced by
legions of connected personal computers. It is apparent that these two computing paradigms will be the
most powerful forces affecting the future of the software industry. Corporations have realized that the
monolithic and expensive mainframe-type computers will not deliver the performance demanded by
tomorrow’s diverse information systems The existing object model in distributed environment has
the limitations of the individual object modeling and the complexity of object’s management [1]. Our
research goal is to design and implement the object group model that can be functionally and
efficiently managed the individual objects in the distributed computing systems for decreasing the
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complexity in the distributed software management and development. In this paper, first of all we
present the analysis of requirements and functions for making a specification to propose our object
group model, and then define the structure of an object group in details using its specifications. The
structure of our object group model consists of an Object Group Manager object, two kinds of interface
objects for supporting management and services of objects, one or more subgroups, and some
repositories. The subgroup has the same components as an object group has. Also, we consider an
interconnection model using the trader [2] for helping easily interactions between/among objects or
object group objects(called object group after this) in the distributed environment. But the existing
interconnections between/among procedures or modules[3] cause the complex management and service
aspects when the procedures for interconnecting objects apply in our proposed model with the
hierarchical object group structure. In this paper, we also presents the analysis of requ1 ents eand

functions required to propose the object group model for u-healthcare, and deplcts 1ona1
structure in details using its analysis. We demgn the interaction procedures among the ¢ nents of
the object group for management and service functions for our object group m d we show

procedures using interaction procedure diagrams and ETDs(Event cing D1

2. Object Group Model for U- healthcare

The structure of object group consists of the follow mpo n an object in an object
group requires to desiring objects in the others ese objects fl% bind each other via the
Management Interface object, called M-I/F, for anagem d the Service Interface object,
called S-I/F, for application service, respectﬁ/ 1 n OG Mab% is responsible for managing all
objects in an object group. An Object InstanceR 051t0r om, alled an Object Instance Repository,
stores and maintains the information of C% cont; e same object group or subgroups. A
Security Repository Object, called eposr[ the information of access rights of target
objects. The information for mappi etween CO A ommon Object Request Broker Architecture)
objects and computational objects take Into an entation Map object, called Implementation Map.
A subgroup deals with as a nes bject st he subgroup can be had the same that components
which an object group ha@fre 1 11 s components in the object group model and the
interactions among the
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Figure 1. The Structure of the Object Group Model
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Figure 2. Functional class diagrarh c@w object‘g%up’s components using
AL
OG Manager invokes Secu &sitory \reate, delete, and update the security
conditions about objects, and rch the s%rit condition about the target object. Also,

OG Manager invokes Securizgepository t& ch the ACL(Access Control List) object and
is returned the proper in(@ idn or thK s about requesting by Security.

3.1 Basic Con

3. The Intercon@n i f U-healthcare Object

The interconnectio edures of objects adopted on the object group model can
complicate rather t e under the existing object model [3], because our object group
model has the nes ject group structure. That is, we are not easy to directly be applied to

interconnectignyprocedures for the management of objects or subgroups in object groups due
to followin %’problems; One is that an arbitrarily object can not be directly reached to
subgrou@bjects nested in object groups by using the existing trader. And the other can
not e access rights about target objects or object groups, while arbitrary objects or
sub s could be accessed by others. Hence, we use the OGTG(Object Group Trader
Gateway as an extended trading model, developed to solve these problems. This OGTG
consists of an OGTG manager and a Mapping Repository. We show the basic structure of the
OGTG in Figure 3. A Mapping Repository is constructed by mapping repository object and
the storage of a hierarchical M-I/F mapping information to easily authenticate hierarchical
authorizations of objects. An OGTG manager is responsible for interfacing between/among
object groups, a Mapping Repository, and a trader. A Mapping Repository executes
appropriate operations according to requests of an OGTG manager. The OGTG is
functionally divided into an OGTG manager module and a Mapping Repository module.
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3.2 The Interaction Procedures With OG o

The interactions are specified by i 1nV functlo \'Ween an OGTG manager and a
Mapping Repository in an OGTG. The orlz%; hese procedures consists of 3 kinds

of functions; Export, Query, and

In the first procedure, an ager invok®s‘an OGTG for exporting M-I/F in itself
object group. And then, an OG ds the information of M-I/F exported to a
Mapping Repository, in the e tlm s its information to an existing trader. If the
exported object is not \\&({gject TG manager skips a Mapping Repository and
invokes a trader for M g. Ot ise, an OGTG manager adds the mapping information
relating with M- I/ e up % object group to a Mapping Repository concurrently.
The invoked @ Off ersd of the exported object, and OGTG manager stores Offer-
Id information app ository. Finally, an OGTG manager returns Offer-Id returned
to the upper-level OG n%er The Figure 3 shows the interaction procedures of Export

function, Qv
&
N

1

2
withdraw add_info export
> 0GTG MaDD_i"Q Trader
MaNSAQET | s— RE[J[].SHDW I R,
Offer id offerid W] Obiect Offer id

4

5 3

Figure 3. The Interactions of Export Function

The Figure 4 describes the Withdraw procedures of M-I/F requested from an OG Manager.
When the OG Manager requests Withdraw operation of the M-I/F to the OGTG, OGTG
manager removes the mapping information of M-I/F from Mapping Repository, in the same
time, sends a withdraw message to a trader. Finally, a trader reports a return-value to Exporter
by way of the OGTG.
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Figure 4. The Interactions of Withdraw Function

3.3 The Interconnections for Object Management and Service
g; or object

The interconnection procedures for managements and services betwee j
groups in distributed systems are based on the commercial Orbix :@nvironments
applying for OMG Trading Object Service Specificati ‘%,T exte ading servicing
procedures are specified into the interconnections % agefnent Yand service. The
management interconnection procedures are occu en objects @ subgroups in object
groups are created, destructed, activated, or inactivated by oth&m service interconnection
procedures are occurred, when objects are ,ggnected ith Yene another for servicing
distributed application. However, we will Q ss on @ management interconnection
procedures because our suggesting OGT fhg le has the niain goal for management, that is,
checking the access right for mano,&nt 0 in object groups. For showing
management of objects, we se@l ET Q@ Tracing Diagram) for specifying
interconnection procedures.

In this section, we will discuss only tﬂé@edure of the object creation for saving our
paper spaces, because the rs (des iol, activation, inactivation of objects) are very
similar to this procedures etails, le@onsider when the object CO-1 in ObjectGroup-
1(0OG-1) is about to\e} the objett CO-21 in SubObjectGroup-2(SubOG-2) of the other
ObjectGroup-2(0 s sh in \Figure 5. Here, we can illustrate two ways of the
interconnectio dure of obj®ets appearing in one object group and in the other object
groups. The numbers sh r@ Figure 5 depict a sequence of the management procedures,
while the object (CO-21 %eating.
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Figure 5. The Procedure for Object Creation
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4. The Implementation of U-healthc@%bjec‘t up Model

We implemented the modules for a }uted bject, computing environment that could
support the object groups and the O ing i and Oribxtrader 1.0 of IONA Co. in
accordance with interconnection design’suggestedNin Chapter 3. We specified the interfaces of
objects in modules by Orbix and compiled the defined interfaces using Orbix IDL
compiler. The module sourceseode is writieiNnVisual C++ 4.2 and C++ 4.1 running Solaris.
Figure 9 represents our de@uent pl for implementing above modules

4.1 The Object Gr odule

The impleﬁ@g f relatinmes in our object group model is as follows; M-I/F, S-I/F,
OG Manager, rity Obije bject Instance Repository, ACL object, and then the CO-21
created returns its refeoeévto OG Manger in SubOG-2. The OG Manager registers the
information of CO-2 bject Instance Repository, and stores its authorization information
to Security Repos@!\fter the OG Manager exported the information relating to CO-21 to a
trader via OGT(, it beturns the reference of CO-21 returned from a trader to M-I/F in SubOG-
2. And cont&?y, M-I/F informs the information returned to the CO-1. Here, the sequence
numbers 6@ to 17 illustrate the interconnection procedures between objects in an object
gro

@ 7 is shown as an ETD presented by a sequence of operations and the related objects
for creating object CO-21. When an client object requests CO-21 created, this object CO-21
will be used as an object supporting one of distributed services.

Implementation Map. First, the ODL of these components in object group designed by

TINA specification are converted into IDL file for implementing of our model on distributed
environments.
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Figure 7. The Development

The IDL specification is processed by Orbix ID ic erates a header file
for the CORBA object, stub code for linking into t %}l on code for the server
object. Here, the server skeleton code is update adaptln thddetailed design that reflects
the interconnection procedure and ETD con in the élce face of object. The server
objects about all components of an object are acco ished by updating the skeleton
code.

For creation of a new object, firs %e exec ocedure of M-I/F and a OG manager
including in an object group arg s n Figure d 9 respectively. Also, Figure 10 shows

the execution procedures of the otffers except @bgve two objects including in an object group.
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1

[gn_srul: New Connection Ccomputopia,sec_spul.*,Administrator,pid=252, optimised>
1

[gn_srviz New Connection (computopia,time_srv,*,Administrator,pid=218,optinised>
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Figure 9. The Execution Procedure of an OG Manager
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Figure 10. The Execution Procedures of th objec&ryan Object Group

4.2 The OGTG Module
The implementation of the OGTG modu %erts e L about the OGTG Manager

and a Mapping Repository into IDL file, IDL specification is mapped into C++ code
using Orbix IDL compiler running S en tbxdo ule code is accomplish by adding
cddure of the OGTG Manager interacts

detailed code. Figure 13 display t cutlo
with the modules of an OGTG. 4

Y kr ,Repos, +, qushin, pid=522, optiniced) ]
to the netuork |
]

[ngr: ection (blue.vonkuong.oc.kr,538, %, qushin, pid=538) ]
nnection (blue. vonkuang.oc.kr,541,%, guehin, pid=541,optiniced) ]

success ...........

[ngr: End of Connection (blue.uonkvong.oc.kr,541, %, gushin, pid=541) ]

[ngr: Hew connection (blue. wonkuang.oc.kr,544, %, gnshin, pid=544, optinised) 1

export success...........

[ngr: End of connection (blue.uonkuang.oc.kr,544, %, gushin, pid=544) ]

Figure 11. The Execution Procedure of the OGTG Manager
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Figure 12. The Execution of Interc@npections ofNObject Management for U-
healtheare Services

5. Conclusion

The client application of u-healthcare inger@dts with the client-side ORB(Object Request
Broker) directly. The client gpplication’fgthyiscontext is the combination of the custom code
and the stub / skeleton°code“generated By the DL (Interactive Data Language) compiler. Stub
/ skeleton code uses titg ORB interface to communicate with the ORB directly.

Recently, the didtributed camputing environments have been requiring the quantitative as
well as qualitftiveyréquirements Mor multimedia stream services. The researches of Open
Information Networking architgcture have been achieved on object-oriented software that can
apply new services with \a_féw changes the existing network. The distributed applications
should be executed as (the unit of object and/or object group categorized components or
functionalities. Fof hiS reason, we designed and implemented the object group model
achieving a, geal for decreasing the complexity in management and development of
distributed software.

In main‘\contents, we firstly proposed the object group model, defined the functions about
the egmponents of an object group, and designed all components by TINA-ODL in
accondarice with the definition of functionality. We designed the interconnection procedures
and ETD according to the management interconnection between objects and object groups
using the OGTG module developed at our previous research for solving the security check
problem between object groups. We use of Orbix 2.2, Visual C++, and C++ running Solaris
for implementing the object group module and the OGTG module. Finally, this paper showed
the execution procedures of the components in object groups and the OGTG Manager for
interconnecting among them, as final execution results.

In future, we are interested in area of world-wide distributed system based on federation
trader in distributed computing environments. These researching contents can be included
studies on the extension of functionality about the components of an object group, the
verification of functionality, and the development of federation trading services for supporting
the hierarchical object group or distributed replicated object model.
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