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A Study on Network Data Model based on Architectural Semantic Web Object

Jin-Hong Kim’, Hyun-Ho Kim"~

ABSTRACT

In general, conceptual object models provide various managements to the complexity of the model corresponding to the object
system. For this reason, the concept of object, so called web object, delivers full computational power and network interface. It has
thought of object-oriented web in which web applications are designed by object model, such as tools, ORM, UML, Semantic Object
Model in some cases. Objects can be a platform to make logical or inductive inferences as well as to give a new way of web
computation that is modular, autonomous, and robust with resource level domain names and the object models. As the case stands,
Architectural Semantic Web Object Model can capture more meanings of an application environment and provide richer data
structuring capabilities. The research area presented in this paper aims the followings. First of all, it assists understanding and
documentation of architectural web object model and conceptual data model. Secondly, it presents the description of Engine
Communication model for Architectural Semantic Web Object. Accordingly, in this paper, in order to solve the problems that can occur
within communication protocol of general web, we provide faster response time with 2-Dimensional structure of spin calculation,
which has architectural semantic web model based on XML-RPC protocol environment.
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* g Q’JL 2 15213 8 7H(<djinhkm@gmail.com)
** 2] - s AFE A K 3}
- H1AX] F(Flrst Author) : .:!5'% - WA KX Correspondent Author) : 23S
¥ (2012d 79 252)), SEA( AL 2012 8 212), AXEE U (20124 8Y 232)



IS S s A78 214320121 8¢

| . Introduction

A various conceptual object model has been
already used, such as tools, ORM, UML, and so on.
There is also Semantic Object Model that is designed
to capture more meaning of an application
environment, and provides richer data-structuring
capabilittes. In order to present various
representations, nowadays, XML has become a
popular data transfer language among database
applications with different platform. XML Schema
using a conceptual schema approach states that a
XML Schema can be hierarchical or flat. XML Schema
serves as both validation support and design
documentation for a set of XML instance
documents[1,2]. In particular, XML Schema supplies
the following additional features: XML syntax, rich
data type, supporting for name spaces, constraints,
and type derivations.

However, the transformation of Architectural
WOM into Flat XML Schema is still not addressed|[3].
For example, WOM have retrieval and referral to
calculate the similarity among objects is based
generally. In addition, we have problems as
followings; (1) A similar document is written in a
synonym term (2) it is considered similarly that the
term means the same as any other written document.
For this reason, our research paper aims to: (1) assist
understanding and documentation Architectural
WOM conceptual data model and (2) propose a
description for Semantic based Architectural Web
Object Model.

This paper is structured as follows. Section II
shows the Web Object Model. Section III explains the
Architectural SWOM. Section IV discusses the

XML-RPC Protocol for SWOM. Section V shows the
experiment and evaluation. Finally, Section VI

concludes the our paper.

Il. Web Object Model(WOM)

Web Object is intended to be a layer that can
support more general classes of computations
including semantic web and more[4]. Model, such as
numerous tools and application, can be built upon
the layer of firmly structured and well- powered
utilities of interactions; it is based on concepts that
are developed and published by semantic object

model.

2.1 Web Object Identifiers

A web object identifier has one or more
attributes that are employed to identify object
instances(5,6]. It is symbolized by underline ID. So to
speak again, web object is an information unit; for
examples, identifier is Name[7,8]. A group identifier

is an identifier that has more than one attribute.

2.2 Types of Web Object

Simple Object is an object that has a
single-value of simple or group attributes but not
object attributes[9,10,11]. Composite Object is an
object that contains one or more multi-value of
simple or group attributes but not object attributes.
Archetype/Version object produces other semantic

objects that represent versions, release, or editions of
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the archetype. Parent/Subtype object has an
important characteristic called inheritance. A sub
type acquires or inherits all of the attributes of its
parents. Compound Object contains at least one
object attribute. Association object is an object that
relates at least two objects and stores data that are
peculiar to that relationship. Hybrid object is a
combinations of composite and compound objects. In
particular, a hybrid object is an object with at least
one multi-value group attribute that includes an

object attribute.

I1l. Architectural SWOM

Web Object Model, as shown in Figure 1,
manages the complexity of the model, corresponding
to the

environment, comprising the modeling scope. It is

object system: corporation and its
divided into different layers. Each layer consists of a
partial model of the object system. Our model
proceeds in three steps: (1) Description of the process
of the model creation. (2) Distinction of different
phases. (3) Each phases” usage of different model
types. Partial model is provided from the
external/internal perspective of a model, the
organizational structure, the information systems as
object oriented applications, distributed system, and
the utilities (machines, premises) system. Especially,
the statements of objects can contain a set of
domain-based keywords (IDs) that describe the
content of the objects. The keywords could be
produced by one of the mechanisms that is the
resident in the object or other object. The keywords

also can be used to compute meaningful results by

some other object mechanisms. The statements can
be predicates or rules of the object apparently.
Relational links, as representatives of both RDF and
XML Schema, are relational statements about the
object which is characterized by the context of other
objects. Thus it's not a mere set of links but is a set of
assertion in predicate forms or mechanism calls,

involving other objects.
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Fig. 1. Semantic based the Architecture of Web Object
Model

On the Semantic Web Object, Named Object
Memory provides both network library and security
library with object mechanism. This mechanism has
two programs: (1) Public Programs, (2) Private
Programs. Semantic web objects are identified by
each PP, which is operated in useful task procedure
and can be provided from NameString(Named
Object IDs). So a widely-used method uses both local



W BRI RS &

= it

ek A7A A4z 2012\ 8¢

names and associated resources of semantic web
objects in order to form its inverted index. Actually,
in RDF, semantic links can be established from
semantic web object to either objects (by using
named object properties). According to the
description of semantic web object, only indexing the
resources in the statements and its processes may
cause problems in which some potentially matched
semantic web objects are missing for some task
procedure, considering that pp may operate on object

mechanism.

IV. XML-RPC Protocol for SWOM

This protocol specifies the communication
between the Configuration protocol server and other
protocol entities. Protocol entities, which implement
a set of methods that the Configuration protocol
server can call, are referred as modules and can also
act as servers in some cases. The protocol server
performs the following: (1) Manages configuration,
including uploading and downloading configuration
information. There are two types of configuration.
Universal configuration is divided into sections and
is shared among all protocol clients. Configuration
files are associated with a module and a path, and
generate alerts when they are updated. (2) Manages
modules, including registering and unregistering
modules, and querying for existing modules. (3)
Updates and queries a model of the system. In
addition to the registered modules, this system
model also keeps track of content collections and
indexing components. (4) Manages alerts and sends
notification to modules when changes occur, if the
modules subscribed to those alerts when they

registered. The following figure 2 is an example of
network traffic between the protocol server and

protocol entities.
Modula ngngmtien Client
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1. Register
I »
* 2. Register OK "_. 1.Gat Cor_ﬂ;ur:tion
;. K
5.Ping i 4.Configuration Data

1 }

§.Pong | 7.Update SystemModel |
e |
é 9. Alert Systam Changed { §.Updat: OK
—
10. Alert OK
11. Ping
—
;.—'
12.Pozg 13 Send Alert
-—
15, Alent 14.8and Alet OK
16. Alert OK

a2 2. SWOME 2§t HES 3 HEIH|E|
Fig. 2. Network Activity for SWOM

4.1 Data representation in XML

XML parsers and generators are available for
most programming languages. An application that
adopts XML parsers and generators builds an
Semantic based XML document object Model, which
is a tree-like data structure that closely resembles the
structure of a hierarchical XML object. Internal data
structures of the application have to be translated
into the Semantic based DOM. For hierarchical data
structures, such as lists and trees this translation is
almost one to one. Many web applications providing
services can be characterized by operating on such

hierarchical data structures. Consider an example of
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Web pages and database records. The translation of
these types of objects is simple. However,
applications are not necessarily constrained to
hierarchical data structures.

4.2 Message

Transport. This protocol MUST use HTTP for the
transport mechanism with semantic web address

object mechanism over TCP/IP.

¥ 1. AME djo|gf Et
Table 1. Command Data Type

Name Description

CollectionName The name of content collection

ModuleAddress An array that contains the location of a module

ModuleRegister Information used to register a module

AlterType The type of alert to which a protocol client
subscribes

Modulelnfo Information about a module

AllModulelnfor Module information for all modules in our

system

CollectionDetails Attributes of a collection

UniversalConfig

Configuration information

MessageSyntax. This message syntax describes
the format of the XML body requests and responses.

CommandDataTypes. We describe it in basic
unit, double, string, array and structural data types.
This protocol uses the data structures specified in the
following table. Each of these data structures is either
a basic data type with additional restrictions, or the
specification of a composite data type.

CollectionName Data Type. The name field
associated with a content collection MUST contain a
string that contains only the characters in [a-z A-Z

0-9] and a maximum of 16 characters. The lower-case

version of the CollectionName field MUST be
unique.

ModuleAddress Data Type. This MUST contain
the address of the module. It is represented as an
array whose values are specified in the following
table.

E 2 ZEF4 Olole EFY
Table 2. ModuleAddress Data Type

Index | Type | Description
0 String | The host name where the module is located
1 Int The port number used by the protocol server to
contact the module

E 3. 23 XIAE HolE E
Table 3. ModuleRegister Data Type

Name Type Description

port integer The port number of the module
type string The type of the module

name string The name of the module

version | string The version of the module

alerts Array of | The alters to which the module subscribed
strings

ModuleRegister Data Type. This contains
information about modules that register with the
protocol server. It is represented as a structure,
which contains all of the elements specified in the
following table. Each module can specify additional

elements.

4.3 RPC Stub

The stub performs basic support functions for
remote procedure calls. For instance, stubs prepare
input and output arguments for transmission among
systems with different forms of data representation.

The stubs use the RPC runtime to send and receive
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remote procedure calls. The client stub can also use
the runtime to find servers for the client. When a
client application calls a remote procedure, the client
stub first prepares the input arguments for
transmission. The process for preparing arguments
for transmission is known as “marshalling”.
Marshalling converts call arguments, a stub
unmarshals them. Unmarshalling is the process by
which a stub disassembles incoming network data
and converts it into application data using a format
that the local system understands. Marshalling and
Unmarshalling both occur twice for each remote
procedure call; that is, the client stub marshals input
arguments and unmarshals output arguments.
Marshalling and unmarshalling permit client and
server systems to use different data representations
for equivalent data. The stub compiler we use
generated stubs by compiling an RPC interface
definition written by application developers. The
compiler generates marshalling and unmarshalling
routines. To build the client for an RPC application, a
developer links client application code to the client
stubs of all the RPC interface the application uses. To
build the server, the developer links the server

application code to the corresponding server stubs.

4.4 Object Serialization

Object serialization is the ability of an object to
write its complete state and the complete state of any
objects that it references to an output stream; and
then, at some later time, to recreate itself by reading
its serialized state from an input stream. The stream
may be a file(document or content), a byte array or a
stream associated with a TCP/IP socket.

V. Experiment and Evaluation

In order to test the our solution described in this
research, we used the Random Field Semantic Web
Object Model on the 2-dimensional 70 x 70 structure
of spins. Within this approach, which is typical in the
Web Object type calculations, the spin dynamics with
the two +1 and -1 states were tested. The local
condition of a spin flip from one state into another is
fulfilled, when the numerical value of the total
magnetic field acting on this spin changes its
algebraic sign. What we simulated here is the
hysteresis loop of the (n x n) structure (n=70), thus
the dependence on magnetization. The calculations
were carried out on the computer cluster built from
16 PC-type computers, each equipped with the 8G of
RAM and x processors. An Ethernet network at the
1000Mb/sec. speed connected clustered computers.
Table 4 provides the times of computation the values
of calculated exchange-bias and co-activities along

with their standard deviations.

I 4. A bl oSt AlZE 2t
Table 4. The times of computation the values

Num of Exchange-bias | Coercivity field Time of
repetitions (auw) (au) computation

64 0.427+0.009 4.228+0.014 580 sec.

128 0.419+0.006 4.242+0.009 940 sec.

256 0.412+0.007 4.186+0.031 1960 sec.

512 0.397+0.007 4.169+0.025 3552 sec.

1024 0.415+0.003 4.208+0.011 7175 sec.

The results possess a statistical character, while
values of uncertainties with a tendency to minimize.

The time of computation is more or less proportional
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than the number of repetitions. Some deviations
from an exact line dependency are caused by
network performance. The simulations were
controlled in a local network as well as presented
here are extremely useful due to their remote
character with the independence from the operating
system applied.

The distributions of the transaction times for
XML-RPC-based in general and Semantic Web Object
(SWO) based on XML-RPC-based implementations
for tests over the local network are shown Figure 2.
From the figure we observe that the performance
does not vary much between the runs. The result is
expected due to relatively static condition of the local
network. For the smallest transaction, IsPrime ( ), the
SWO based on XML-RPC transaction take roughly 70
ms. while this is slightly more than the time required
by the XML-RPC (which takes roughly 60 ms) the
difference is not likely significant in systems

involving human interaction.
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Table 5. Transaction Size

. Request Size Reponse Size
Transaction (oytes) (bytes)

IsPrime - XML-RPC 6 1
IsPrime - SWO based on
XML-RPC ~339 ~332
Average - XML-RPC
Average - SWO based on 400,006 8
XMIL-RPC ~2,513,756 ~334
GRNums - XML-RPC
GRNums - SWO based on 6 400,000
XML-RPC ~346 ~2,513,812

Next, we examine the overhead incurred by the
two versions that happens before or after the
transaction is sent across the network. Table 5. shows
the median transaction time for the XML-RPC
measured by the application, as well as the median
difference process and the length of the TCP
connection measured from the packet traces. From
this table, we can make several observations: (1)
There is little pre- or post-processing overhead
involved in the IsPrime ( ) method call. (2) The
Average () and GetRandNums ( ) methods take
roughly the same amount of time to execute when

measured by the application.

VI. Conclusion

Architectural Semantic Web Object Model can be
designed by our research project. In short, the steps
for WOM architecture processes are (1) Name Object
IDs with object event and a multi-value attribute are
operated into complex type using resources. (2)
Named object from the operating task procedure is
carried out object mechanism in both public

programs and private programs, and is assisted by
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each library between security library and network
library. (3) Finally, Named Object Memory is carried
out. Through more advanced and improved
research, we believe simple and small elements can
produce a collective intelligence when their

interactions are well designed.
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