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0o ABSTRACT O

A number of metadata standards have emerged and represented using either the
XML Schema or the RDF Schema with the involvement of the namespace term, to
globally define their metadata elements. These standards have been registered in
metadata registries that provide mapping information from one standard into another.
Business and IT systems have the flexibility, ability, and suitability to represent their
data objects and describing their semantic units using metadata elements, leading to a
proper data objects transition among these systems across the Web, and an increased
interoperability among these systems. A standard system data dictionary that has
been developped encompasses of a set of metasystem elements to document system
metadata type of metadata regarding the undertaken development process of the
business and IT system.

To make this standard globally applicable through the Web and to increase its
interoperability, we have developed for it an XML Schema and this paper
consequently discusses this developed schema and presents its main structure, then
outlines it.

Key Words: metasystem element, XML namespace, metadata registry, XML Schema,
data dictionary.
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1- Introduction

A standard system data dictionary has been modeled and designed to record
system metadata type of metadata, then a relational database schema representation
and a chart representation for the intended system data dictionary standard have been
developed, this paper outlines present work to increase the operability and the
applicability of this standard by making it available for use on the World Wide Web
by designing an XML schema for it, so that systems and users can use it by utilizing
either its entire XML schema to represent their systems instances, or some of its
globally defined metasystem elements to describe their corresponding systems and
sharing system information with other systems via the internet.

XML is a W3C recommendation standard, it is designed to store and transport
data while HTML is designed to display data, moreover XML is a complement to
HTML since HTML has a predefined set of tags while XML does not have a
predefined tags. XML language is a self-describing data interchange language since
it contains both the data and the information about the structure and the nature of the
data. From these advantages and other advantages, XML files are almost used in all
the applications that tend to make their data available in the World Wide Web [1],
[2], [3], [4].

Initially the structure and the data of the XML files or documents were
validated against a validation technique using DTD ( Document Type Definition )
documents to insure that XML data was in the correct structure in their documents

[5].

Recently XML files are validated against a stronger validation technique using
XML Schemas, which are written using the same XML language and stored as XSD
( XML Schema Definition ) documents, the main advantage behind using the XML
Schema concept is that, the XML schema supports the W3C namespace
recommendation.

XML namespace is a W3C standard for providing uniquely named elements
and attributes in an XML instance, it has been defined as an abstract entity; it’s
nothing more than a group of names being with each other conceptually, it is
concerned with a vocabulary, not a document type, its name is used as a name, not as
a location [6].

XML namespaces provide a method to avoid element name conflicts, prefix
names are often used to denote to the namespaces, and to remove the conflict that the
prefix name may be used by more than one person, unique prefix names are often
used such as using the internet domain names by using the URI, any unique name
can also be used for the namespace such as the personal emails [7], [8], [9].

Detailed descriptions about both the XML and XML Schemas are available in
many web sites and books. [10], [11], [12].

1-1 The Benefits of the XML Schema over the DTD

The XML Schema was approved as a W3C Recommendation and it provides
the following benefits over the DTD:

e XML Schemas are created using the same XML language, while DTDs uses a
separate syntax.

e XML Schemas support the W3C namespace recommendation.

¢ Validation of XML document text element is done against built-in and user-
defined data types so XML Schemas provide rich data typing capabilities.

e XML Schemas enable you to easily create and reuse complex models.
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e XML Schemas utilize Object Oriented Design principles into its specifications.

e The XML Schema specification plays an important role in the design and
implementation of Web Services.

e XML Schemas are extensible to future additions [13], [7], [14], [15].

1-2 XML Schema Utilizations and Practicalities

As it is known, the XML Schema describes and gives the precise structure of the
XML document. The vast majority of web applications make use of the XML Schema to
give their XML documents a unified structure definition for their elements and content
models to ensure that the XML data is appropriately structured and valid.

XML Schemas have an enough potential for use in the inoperability of variant
models and the accessibility of information stored in database systems [1].

An XML Schema Recommendation has significant value for XML-based publishing
applications, XML Schemas are used to improve books and documents publishing [16],
[17].

Biographical information gathering and storage applications make use of the XML
Schema for gathering together the information in a standard format that would facilitate
their re-use in a variety of contexts [18], [19].

1-3 The Need for a Standard System Dictionary

Systems evolve in a dramatic way, because of the evolution in business
requirements, in addition to that, the software engineering field has encountered an
emergence of new technologies that depend on many evaluation, measurement, estimation,
assessment, and quality methods and models, which utilize a set of emerging high quality
COTS, metrics, and ICASE tools.

These changes have increased the project member’s responsibilities to produce more
accurate and high quality systems depending on their experience and selection of the
proper development tools and approaches from a sea of software engineering tools and
methods [20], [21], [22].

A lot of studies have concentrated on developing a set of structured and reusable
attributes for classifying and evaluating system products such as, the COTS products,
software evaluation, quality, and assessment methods, for helping the users in selecting the
proper set of products, tools, and methods for developing their systems to meet the
business requirements and quality [20], [23], [24].

Nowadays Software products are more complex, and more interrelated to each other
to fulfill the wide variety of emerging requirements of the business domain, the complexity
and the increased number of utilized engineering approaches have led to an increased size
of required documentations to document all system development activities, and the system
components descriptions.

The role of the system developers, the analysts, and the project managers who are
responsible to engineer, or reengineer the software system has also been complicated, since
they have to revise and see all available system information from the available
organizations’ assets of system documentations, which assist them in developing high
quality and reliable systems.

To reduce the time and the effort spent by the various project members and system
analysts in revising the detailed system information that are located in a variety of
resources, and in order to facilitate and enhance their work, a system documentation
standard which can be viewed as a high conceptual system dictionary that has to store the
metasystem information in a high granularity and in a reduced size of documentation has
been designed. It provides project members and stakeholders with summarized, statistical,
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and key information regarding the system undertaken development approaches,
assessments, evaluation and system main measured and evaluated features and
factors.

The dictionary also provides references to more detailed information that are
located in other documentation resources such as the original system documentations
and measurement repositories, which may have documented more details regarding
each specific metasystem element; so the dictionary also plays the role of an index of
the original system documentations [25].

2- Research Objectives And Methods

The work that has been done previously in [25] can be described as to define
the framework and structure of the standard system data dictionary, then developing
its data model to illustrate its metasystem entities and elements, then describing the
semantic units for each metasystem element. the current standard system dictionary
consists of a set of 171 metasystem element.

A variety of Metadata standards and dictionaries have designed metadata
schemas like RDF and XML to benefit from Metadata schemas advantages like
increased accessibility, retention of context, Multi-versioning, preservation, and to
uniquely locate, describe and define the semantic unities of their corresponding
metadata elements, [26], and they have built metadata repositories and registries to
provide the interested users with the appropriate descriptions, vocabularies, and
identifications to their standards elements and mappings from one standard elements
to another standard elements, so that they can use the standards schemas efficiently.

some examples of such dictionary standards are; the data dictionary for
documenting metadata for phonograph records [27], the XML Schema repository
system for public construction information sharing [28], the Dublin core data
dictionary [29], the public broadcasting metadata dictionary [30], preservation
metadata standards for digital resources [31], data dictionary- technical metadata for
digital still images [32], metadata for intangible cultural heritage [33], metadata in
the digital health technologies [34], and a lot of other variety of applications and
systems [35], [36], [37].

In view of above ,the present work is going to develop metasystem ( system
metadata ) Schemas, XML and RDF schemas for our standard system dictionary to
define the overall structure of the dictionary metasystem elements and their
corresponding content models, then any information system or users can make use of
these schemas.

This paper outlines one of the methods used to create metadata schemas which
is the XML schema for the system standard, this schema will help system users and
developers to create XML instance documents to describe their corresponding
developed systems, and moreover, to deal with the XML documents that correspond
to a variety of other documented systems via the internet, if these XML documents
are instances of the same XML Schema of the system dictionary. Then, all these
documents will be validated against the same schema leading to an increased
interoperability among these systems and leading to a higher level of abstraction,
standardization and utilization of the dictionary, an email address has been used to
represent the default XML namespace to globally declare the schema elements, to let
the interested users make use of them in their applications schemas.

13
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3- Research Methodology

3-1 An Enhanced System Dictionary Data Model

We have previously developed the data model of the standard system dictionary,
based on the main metasystem components ( entities ), that have been considered, and the
hierarchy relationships among their enclosed metasystem elements. We have currently
modified that data model to let it represent more occurrences of system developments as
shown in figure (1). The new model consists of a root entity called the systems entity, and
it, in turn, consists of system entity, which consists of one major entity the metasystem
entity that encompasses of a set of entities, each entity of them encompasses of a number
of sub entities and the sub entities will in turn encompasses of a set of raw and basic
metasystem elements, as we have stated earlier in our previous research the relationships
among these entities are of causal dependencies type [38], these relationships are
represented as a direct lines, each direct line has a name that indicates the name of the
dependency relationship [25].

Systems
System
Metasystem
Development
product
N——
process
applied requires
on
Statistics Environment
) . { N
measurement applied resources
on
J > \, J
N\ 4 N\
evaluation and business rules
assessment and IT
J \. /

Figure (1) the system data dictionary data model
3-2 System Dictionary Metasystem Entities
From the above modified and derived data model, we can notice that it contains a
number of main metasystem entities:

1. The systems entity: it is designed to be the highest root entity that represents
the whole dictionary structure.
2. The system entity: an organization may have more than one information

system, so for each system there will be one system instance.
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3. The metasystem entity: it is designed to be the enclosing entity that
covers all other entities, the development entity, the environment entity, and the
statistics entity; each system development instance will have a unique metasystem
entity instance.

4. The development entity: it contains two sub entities; the product
metasystem sub entity and the process metasystem sub entity, each of these sub
entities is encompassing of a set of interrelated metasystem elements, as an example
the process sub entity is encompassing of a set of process metasystem elements that
document information about the development process that has been used to develop
the system.

5. The environment entity: it contains two sub entities; the resources
metasystem sub entity that contains a set of metasystem elements for documenting
information about the consumed resources, and the business rules and IT metasystem
sub entity for providing information regarding the business and IT domain.

6. The statistics entity: it contains two sub entities; the measurement
metasystem sub entity, and the evaluation and assessment metasystem sub entity;
both of them contain metasystem elements for documenting information about
assessment, quality, maturity, capability, improvement models, applied evaluation
approaches, and etc.

4- Research results and Discussion

XML Metasystem Schema Representation for Dictionary

This section outlines the resulting XML Schema graph of the main entities
using Microsoft visual studio software as illustrated in figure (2). It should be noted
that these main entities were shown in the data model above.

«» systems

(B systems.type

«» system

% system.type

«» system_ID «» system_name «» system_description «» metasystem

% metasystem.type

«» metasystem_ID «» development «» environment «» statistics
% development.type (Eg environment.type % statistics.type
«» process «» product «» resources «» business_and_IT «» measurement «» evaluation_and_assessment

Figure (2) the main structure elements of the XML Schema
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figure (2) shows only the main resulting xml schema elements as a graph, it does not
show all the mapped xml schema elements of the system standard, which its metasystem
elements have previously been defined and declared in [25].

It should be noted that, the Microsoft visual studio software shows only the correct
and valid XML schema, this means that, this schema is correct and valid. Since this
schema is the first developed schema for the standard system data dictionary, so it cannot
be compared with other schemas.

We have drawn the graph for each main metasystem entity of this schema using the
Microsoft visual studio software, but we did not list them here, since we don't want to
increase the size of the research.

The figure (3) lists the full resulting xml schema with all xml schema elements for
the standard system data dictionary.

<?xml version="1.0" 7>

- <xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="maherib1978@yahoo.com" xmins="maherib1978@yahoo.com”
elementFormDefault="qualified">

<xsd:element name="systems" type="systems.type" />

- <xsd:complexType name="systems.type">

- <xsd:sequence>
<xsd:element ref="system" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="system" type="system.type" />
<xsd:complexType name="system.type">
<xsd:sequence>
<xsd:element ref="system_ID" />
<xsd:element ref="system_name" />
<xsd:element ref="system_description" />
<xsd:element ref="metasystem" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="system_ID" type="xsd:integer" />
<xsd:element name="system_name" type="xsd:string" />
<xsd:element name="system_description" type="xsd:string" />
<xsd:element name="metasystem" type="metasystem.type" />
<xsd:complexType name="metasystem.type">
<xsd:sequence>
<xsd:element ref="metasystem_ID" />
<xsd:element ref="development" />
<xsd:element ref="environment" />
<xsd:element ref="statistics" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="metasystem_ID" type="xsd:integer" />
<xsd:element name="development" type="development.type" />
<xsd:element name="environment" type="environment.type" />
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<xsd:element name="statistics" type="statistics.type" />
<xsd:complexType name="development.type">
<xsd:sequence>
<xsd:element ref="process" />
<xsd:element ref="product" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="process" type="process.type" />
<xsd:element name="product" type="product.type" />
<xsd:complexType name="process.type">
<xsd:sequence>
<xsd:element ref="process_ID" />
<xsd:element ref="process_name" />
<xsd:element ref="starting_date" />
<xsd:element ref="finishing_date" />
<xsd:element ref="activity_quality_scale" />
<xsd:element ref="p_development" />
<xsd:element ref="life_cycle" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="process_ID" type="xsd:integer" />
<xsd:element name="process_name" type="xsd:string" />
<xsd:element name="starting_date" type="xsd:date" />
<xsd:element name="finishing_date" type="xsd:date" />
<xsd:element name="activity_quality_scale" type="xsd:string" />
<xsd:element name="p_development" type="p_development.type" />
<xsd:element name="life_cycle" type="life_cycle.type" />
<xsd:complexType name="p_development.type">
<xsd:sequence>
<xsd:element ref="dev_type" />
<xsd:element ref="dev_method" />
<xsd:element ref="management" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="dev_type" type="xsd:integer" />
<xsd:element name="dev_method" type="dev_method.type" />
<xsd:element name="management" type="management.type" />
<xsd:complexType name="dev_method.type">
<xsd:sequence>
<xsd:element ref="method_name" />
<xsd:element ref="method_type" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="method_name" type="xsd:string" />
<xsd:element name="method_type" type="xsd:string" />
- <xsd:complexType name="management.type">
- <xsd:sequence>

<xsd:element ref="management_kind" />
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<xsd:element ref="management_comment" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="management_kind" type="xsd:string" />
<xsd:element name="management_comment" type="xsd:string" />
<xsd:complexType name="life_cycle.type">

<xsd:sequence>

<xsd:element ref="increment" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="increment" type="increment.type" />
<xsd:complexType name="increment.type">

<xsd:sequence>

<xsd:element ref="increment_no" />

<xsd:element ref="activity" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="increment_no" type="xsd:integer" />
<xsd:element name="activity" type="activity.type" />
<xsd:complexType name="activity.type">

<xsd:sequence>

<xsd:element ref="activity_name" />

<xsd:element ref="estimated_effort" />

<xsd:element ref="actual_effort" />

<xsd:element ref="effort_accuracy" />

<xsd:element ref="estimated_cost" />

<xsd:element ref="actual cost" />

<xsd:element ref="cost_accuracy" />

<xsd:element ref="activity_quality_level" />

<xsd:element ref="work_products" maxOccurs="unbounded" />
<xsd:element ref="activity_comment" />

</xsd:sequence>

</xsd:complexType>

<xsd:element name="activity_name" type="xsd:string" />
<xsd:element name="estimated_effort" type="xsd:decimal” />
<xsd:element name="actual_effort" type="xsd:decimal” />
<xsd:element name="effort_accuracy" type="xsd:decimal” />
<xsd:element name="estimated_cost" type="xsd:decimal" />
<xsd:element name="actual_cost" type="xsd:decimal” />
<xsd:element name="cost_accuracy" type="xsd:decimal" />
<xsd:element name="activity_quality_level" type="xsd:decimal” />
<xsd:element name="work_products" type="xsd:string" />
<xsd:element name="activity_comment" type="xsd:string" />
<xsd:complexType name="product.type">

<xsd:sequence>

<xsd:element ref="product_ID" />

<xsd:element ref="product_type" />

<xsd:element ref="architecture" />
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<xsd:element ref="product_points" maxOccurs="unbounded" />
<xsd:element ref="programming_languages" maxOccurs="unbounded" />
<xsd:element ref="database" maxOccurs="unbounded" />
<xsd:element ref="programs" />
<xsd:element ref="documentation™ maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="product_ID" type="xsd:integer" />
<xsd:element name="product_type" type="xsd:string" />
<xsd:element name="architecture" type="xsd:string" />
<xsd:element name="product_points" type="product_points.type" />
<xsd:element name="programming_languages"
type="programming_languages.type" />
<xsd:element name="database" type="database.type" />
<xsd:element name="programs" type="programs.type" />
<xsd:element name="documentation" type="documentation.type" />
- <xsd:complexType name="product_points.type">
- <xsd:sequence>
<xsd:element ref="points_type" />
<xsd:element ref="no_of_points" />
<xsd:element ref="calculating_approach" />
<xsd:element ref="value_adjustment_factor" />
<xsd:element ref="unadjusted_points" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="points_type" type="xsd:string" />
<xsd:element name="no_of_points" type="xsd:integer" />
<xsd:element name="calculating_approach" type="xsd:string" />
<xsd:element name="value_adjustment_factor" type="xsd:integer" />
<xsd:element name="unadjusted_points" type="xsd:integer" />
- <xsd:complexType name="programming_languages.type">
- <xsd:sequence>
<xsd:element ref="language_name" />
<xsd:element ref="language_kind" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="language_name" type="xsd:string" />
<xsd:element name="language_kind" type="xsd:string" />
- <xsd:complexType name="database.type">
- <xsd:sequence>
<xsd:element ref="database_ID" />
<xsd:element ref="DBMS_type" />
<xsd:element ref="DBMS_name" />
<xsd:element ref="DBMS_version" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="database_ID" type="xsd:integer" />
<xsd:element name="DBMS_type" type="xsd:string" />
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<xsd:element name="DBMS_name" type="xsd:string" />

<xsd:element name="DBMS_version" type="xsd:string" />
<xsd:complexType name="programs.type">

<xsd:sequence>

<xsd:element ref="lines_of code" />

<xsd:element ref="program_details" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="lines_of_code" type="xsd:integer" />
<xsd:element name="program_details" type="program_details.type" />
<xsd:complexType name="program_details.type">

<xsd:sequence>

<xsd:element ref="program_type" />

<xsd:element ref="no_of_programs" />

<xsd:element ref="type_loc" />

<xsd:element ref="written_code_percentage" />

</xsd:sequence>

</xsd:complexType>

<xsd:element name="program_type" type="xsd:string" />
<xsd:element name="no_of_programs" type="xsd:integer" />
<xsd:element name="type_loc" type="xsd:integer" />

<xsd:element name="written_code_percentage" type="xsd:decimal” />
<xsd:complexType name="documentation.type">

<xsd:sequence>

<xsd:element ref="documentation_type" />

<xsd:element ref="documentation_name" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="documentation_type" type="xsd:string" />
<xsd:element name="documentation_name" type="documentation_name.type"

<xsd:complexType name="documentation_name.type" mixed="true">
<xsd:sequence>

<xsd:element ref="information_area" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="information_area" type="information_area.type" />
<xsd:complexType name="information_area.type" mixed="true">
<xsd:sequence>

<xsd:element ref="component_name" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="component_name" type="component_name.type" />
<xsd:complexType name="component_name.type" mixed="true">
<xsd:sequence>

<xsd:element ref="reference" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>
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/>

<xsd:element name="reference" type="xsd:string" />
- <xsd:complexType name="environment.type">
- <xsd:sequence>
<xsd:element ref="resources" />
<xsd:element ref="business_and_IT" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="resources" type="resources.type" />
<xsd:element name="business_and_IT" type="business_and_IT.type" />
- <xsd:complexType name="resources.type">
- <xsd:sequence>
<xsd:element ref="resources_ID" />
<xsd:element ref="software_resources" />
<xsd:element ref="hardware_resources" maxOccurs="unbounded" />
<xsd:element ref="personal_resources" />
<xsd:element ref="information_resources" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="resources_ID" type="xsd:integer" />
<xsd:element name="software_resources" type="software_resources.type"

<xsd:element name="hardware_resources"

type="hardware_resources.type" />

/>

<xsd:element name="personal_resources" type="personal_resources.type"

<xsd:element name="information_resources"

type="information_resources.type" />

- <xsd:complexType name="software_resources.type'>
- <xsd:sequence>
<xsd:element ref="COTS" maxOccurs="unbounded" />
<xsd:element ref="ICASE" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="COTS" type="COTS.type" />
<xsd:element name="ICASE" type="ICASE.type" />
- <xsd:complexType name="COTS.type">
- <xsd:sequence>
<xsd:element ref="COTS_type" />
<xsd:element ref="COTS_no" />
<xsd:element ref="COTS_size" />
<xsd:element ref="COTS_name" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="COTS_type" type="xsd:string" />
<xsd:element name="COTS_no" type="xsd:integer" />
<xsd:element name="COTS_size" type="xsd:integer" />
<xsd:element name="COTS_name" type="xsd:string" />
- <xsd:complexType name="1CASE.type">
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- <xsd:sequence>

<xsd:element ref="ICASE_type" />

<xsd:element ref="ICASE_no" />

<xsd:element ref="ICASE_name" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="ICASE_type" type="xsd:string" />
<xsd:element name="1CASE_no" type="xsd:integer" />
<xsd:element name="ICASE_name" type="xsd:string" />
<xsd:complexType name="hardware_resources.type">
<xsd:sequence>

<xsd:element ref="hardware_type" />

<xsd:element ref="no_of_devices" />

</xsd:sequence>

</xsd:complexType>

<xsd:element name="hardware_type" type="xsd:string" />
<xsd:element name="no_of_devices" type="xsd:integer" />
<xsd:complexType name="personal_resources.type">
<xsd:sequence>

<xsd:element ref="experience_criteria" />

<xsd:element ref="satisfaction_criteria" />

<xsd:element ref="specialization" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="experience_criteria" type="xsd:string" />
<xsd:element name="satisfaction_criteria" type="xsd:string" />
<xsd:element name="specialization" type="specialization.type" />
<xsd:complexType name="specialization.type">
<xsd:sequence>

<xsd:element ref="specialization_type" />

<xsd:element ref="no_of_personnels" />

<xsd:element ref="average_experience_level" />

<xsd:element ref="average_satisfaction_level" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="specialization_type" type="xsd:string" />
<xsd:element name="no_of personnels" type="xsd:integer" />
<xsd:element name="average_experience_level" type="xsd:string" />
<xsd:element name="average_satisfaction_level" type="xsd:string" />
<xsd:complexType name="information_resources.type">
<xsd:sequence>

<xsd:element ref="information_kind" />

<xsd:element ref="information_titles" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="information_kind" type="xsd:string" />
<xsd:element name="information_titles" type="xsd:string" />

- <xsd:complexType name="business_and_IT.type">
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/>

<xsd:sequence>

<xsd:element ref="business_IT_ID" />

<xsd:element ref="business" />

<xsd:element ref="1T" />

</xsd:sequence>

</xsd:complexType>

<xsd:element name="business_IT_ID" type="xsd:integer" />
<xsd:element name="business" type="business.type" />
<xsd:element name="1T" type="IT.type" />

<xsd:complexType name="business.type">

<xsd:sequence>

<xsd:element ref="business_domain" />

<xsd:element ref="planned_functions" maxOccurs="unbounded" />
<xsd:element ref="achieved_functions" maxOccurs="unbounded" />
<xsd:element ref="computerized_functions" maxOccurs="unbounded" />
<xsd:element ref="manual_functions" maxOccurs="unbounded" />
<xsd:element ref="computerization_rate" />

<xsd:element ref="market_share" />

</xsd:sequence>

</xsd:complexType>

<xsd:element name="business_domain" type="xsd:string" />
<xsd:element name="planned_functions" type="xsd:string" />
<xsd:element name="achieved_functions" type="xsd:string" />
<xsd:element name="computerized_functions" type="xsd:string" />
<xsd:element name="manual_functions" type="xsd:string" />
<xsd:element name="computerization_rate" type="xsd:integer" />
<xsd:element name="market_share" type="xsd:integer" />
<xsd:complexType name="1T.type">

<xsd:sequence>

<xsd:element ref="team_kind" />

<xsd:element ref="team_size" />

<xsd:element ref="organizations" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="team_kind" type="xsd:string" />

<xsd:element name="team_size" type="xsd:integer" />
<xsd:element name="organizations" type="organizations.type" />
<xsd:complexType name="organizations.type">

<xsd:sequence>

<xsd:element ref="organization_name" />

<xsd:element ref="organization_quality_description™ />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="organization_name" type="xsd:string" />
<xsd:element name="organization_quality_description” type="xsd:string"

<xsd:complexType name="statistics.type">
<xsd:sequence>

23


file:///D:/تجهيز%20بحث%20الxml/sys_dic.xml
file:///D:/تجهيز%20بحث%20الxml/sys_dic.xml
file:///D:/تجهيز%20بحث%20الxml/sys_dic.xml
file:///D:/تجهيز%20بحث%20الxml/sys_dic.xml
file:///D:/تجهيز%20بحث%20الxml/sys_dic.xml
file:///D:/تجهيز%20بحث%20الxml/sys_dic.xml
file:///D:/تجهيز%20بحث%20الxml/sys_dic.xml
file:///D:/تجهيز%20بحث%20الxml/sys_dic.xml
file:///D:/تجهيز%20بحث%20الxml/sys_dic.xml

Al ¢ okl AUt bl aaead XML Jaladae yisbss

<xsd:element ref="measurement” />
<xsd:element ref="evaluation_and_assessment" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="measurement" type="measurement.type" />
<xsd:element name="evaluation_and_assessment"
type="evaluation_and_assessment.type" />

- <xsd:complexType name="measurement.type">

- <xsd:sequence>
<xsd:element ref="measurement_ID" />
<xsd:element ref="cost" />
<xsd:element ref="effort" />
<xsd:element ref="defects" maxOccurs="unbounded" />
<xsd:element ref="metrics" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="measurement_ID" type="xsd:integer" />
<xsd:element name="cost" type="cost.type" />
<xsd:element name="effort" type="effort.type" />
<xsd:element name="defects" type="defects.type" />
<xsd:element name="metrics" type="metrics.type" />

- <xsd:complexType name="cost.type">

- <xsd:sequence>
<xsd:element ref="sys_total_cost" />
<xsd:element ref="sys_actual cost" />
<xsd:element ref="sys_wasted_cost" />
<xsd:element ref="sys_estimated_cost" />
<xsd:element ref="cost_activity rate" />
<xsd:element ref="cost_estimation_method" />
<xsd:element ref="cost_details" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="sys_total_cost" type="xsd:integer" />
<xsd:element name="sys_actual_cost" type="xsd:integer" />
<xsd:element name="sys_wasted_cost" type="xsd:integer" />
<xsd:element name="sys_estimated_cost" type="xsd:integer" />
<xsd:element name="cost_activity_rate" type="xsd:integer" />
<xsd:element name="cost_estimation_method" type="xsd:string" />
<xsd:element name="cost_details" type="cost_details.type"” />

- <xsd:complexType name="cost_details.type">

- <xsd:sequence>
<xsd:element ref="cost_category" />
<xsd:element ref="amount" />
<xsd:element ref="cost_calculating_approach™ maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="cost_category" type="xsd:string" />
<xsd:element name="amount" type="xsd:integer" />
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<xsd:element name="cost_calculating_approach" type="xsd:string" />
<xsd:complexType name="effort.type">

<xsd:sequence>

<xsd:element ref="sys_total_effort" />

<xsd:element ref="sys_actual_effort" />

<xsd:element ref="sys_wasted_effort" />

<xsd:element ref="sys_estimated_effort" />

<xsd:element ref="effort_activity_rate" />

<xsd:element ref="effort_estimation_method" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="sys_total_effort" type="xsd:integer" />
<xsd:element name="sys_actual_effort" type="xsd:integer" />
<xsd:element name="sys_wasted_effort" type="xsd:integer" />
<xsd:element name="sys_estimated_effort" type="xsd:integer" />
<xsd:element name="effort_activity_rate" type="xsd:integer" />
<xsd:element name="effort_estimation_method" type="xsd:string" />
<xsd:complexType name="defects.type">

<xsd:sequence>

<xsd:element ref="defects_kind" />

<xsd:element ref="main_causes" maxOccurs="unbounded" />
<xsd:element ref="no_of defects" />

</xsd:sequence>

</xsd:complexType>

<xsd:element name="defects_kind" type="xsd:string" />
<xsd:element name="main_causes" type="xsd:integer" />
<xsd:element name="no_of _defects" type="xsd:integer" />
<xsd:complexType name="metrics.type">

<xsd:sequence>

<xsd:element ref="metric_name" />

<xsd:element ref="metric_nature" />

<xsd:element ref="target_usage" />

<xsd:element ref="phase" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>

<xsd:element name="metric_name" type="xsd:string" />
<xsd:element name="metric_nature" type="xsd:string" />
<xsd:element name="target_usage" type="xsd:string" />
<xsd:element name="phase" type="xsd:string" />
<xsd:complexType name="evaluation_and_assessment.type">
<xsd:sequence>

<xsd:element ref="evaluation_ID" />

<xsd:element ref="pre-evaluation™ maxOccurs="unbounded" />
<xsd:element ref="post-evaluation" maxOccurs="unbounded" />

<xsd:element ref="applied_quality _models" maxOccurs="unbounded" />

<xsd:element ref="product_quality" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
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<xsd:element name="evaluation_ID" type="xsd:integer" />
<xsd:element name="pre-evaluation" type="pre-evaluation.type" />
<xsd:element name="post-evaluation" type="post-evaluation.type" />
<xsd:element name="applied_quality_models"
type="applied_quality_models.type" />
<xsd:element name="product_quality" type="product_quality.type" />
- <xsd:complexType name="pre-evaluation.type">
- <xsd:sequence>
<xsd:element ref="pre-evaluation_method" />
<xsd:element ref="pre-evaluation_type" />
<xsd:element ref="applied_methodology" />
<xsd:element ref="considered_factors" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="pre-evaluation_method" type="xsd:string" />
<xsd:element name="pre-evaluation_type" type="xsd:string" />
<xsd:element name="applied_methodology" type="xsd:string" />
<xsd:element name="considered_factors" type="xsd:string" />
<xsd:complexType name="post-evaluation.type">
<xsd:sequence>
<xsd:element ref="model_kind" />
<xsd:element ref="model_name" />
<xsd:element ref="model_description™ />
<xsd:element ref="post-evaluation_scale" />
<xsd:element ref="post-evaluation_details" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="model_kind" type="xsd:string" />
<xsd:element name="model_name" type="xsd:string" />
<xsd:element name="model_description" type="xsd:string" />
<xsd:element name="post-evaluation_scale" type="xsd:string" />
<xsd:element name="post-evaluation_details" type="post-
evaluation_details.type" />
- <xsd:complexType name="post-evaluation_details.type">
- <xsd:sequence>
<xsd:element ref="target_component" />
<xsd:element ref="post-evaluation_level" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="target_component" type="xsd:string" />
<xsd:element name="post-evaluation_level" type="xsd:string" />
- <xsd:complexType name="applied_quality_models.type">
- <xsd:sequence>
<xsd:element ref="quality_model_name" />
<xsd:element ref="quality_model_description" />
<xsd:element ref="quality _scale" />
<xsd:element ref="quality_details" maxOccurs="unbounded" />
</xsd:sequence>
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</xsd:complexType>
<xsd:element name="quality_model_name" type="xsd:string" />
<xsd:element name="quality_model_description" type="xsd:string" />
<xsd:element name="quality_scale" type="xsd:string" />
<xsd:element name="quality_details" type="quality_details.type" />
<xsd:complexType name="quality_details.type">
<xsd:sequence>
<xsd:element ref="applied_on" />
<xsd:element ref="quality _level" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="applied_on" type="xsd:string" />
<xsd:element name="quality_level" type="xsd:string" />
<xsd:complexType name="product_quality.type">
<xsd:sequence>
<xsd:element ref="product_quality_model_name" />
<xsd:element ref="quality_criteria" />
<xsd:element ref="quality_factor" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="product_quality_model _name" type="xsd:string" />
<xsd:element name="quality_criteria" type="xsd:string" />
<xsd:element name="quality_factor" type="quality factor.type" />
<xsd:complexType name="quality_factor.type" mixed="true">
<xsd:sequence>
<xsd:element ref="factor_attribute" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="factor_attribute" type="factor_attribute.type" />
<xsd:complexType name="factor_attribute.type" mixed="true">
<xsd:sequence>
<xsd:element ref="attribute_sub_attribute" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="attribute_sub_attribute"
type="attribute_sub_attribute.type" />
- <xsd:complexType name="attribute_sub_attribute.type">
- <xsd:sequence>
<xsd:element ref="attribute_weight" />
<xsd:element ref="evaluation_scope" />
<xsd:element ref="quality_rating" />
<xsd:element ref="metrics_used" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="attribute_weight" type="xsd:integer" />
<xsd:element name="evaluation_scope" type="xsd:string" />
<xsd:element name="quality_rating" type="xsd:string" />
<xsd:element name="metrics_used" type="xsd:string" />
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</xsd:schema>
Figure (3) The XML Schema Representation of the Standard System Dictionary

5- Conclusion and Future Study

Throughout this paper, an XML Schema has been developed for the dictionary for
giving the system dictionary standard a wider representation and a higher level of
abstraction, availability and usability for aiding system analysts and the other variety forms
of users in their precious work and saving a lot of their efforts and time in developing and
enhancing their current systems and exploring the metasystem of other developed systems
that use the same XML Schema to document their systems.
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