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ABSTRACT
Ontology plays an important role in semantic web development.
Ontologies describe the domain specific knowledge and the
relationship between the classes of the domain. In this paper, an
ontology based system is proposed and developed for early
child care process. To empower the progress of a nation, we
have to provide productive and healthy life for a child. In this
motive, the ontology based ECCD (Early Child Care and
Development system) is constructed for new parent’s to provide
responsive parenting. The system has classified the early child
development into four age groups. They are Newborn (03months), Infant (3-12months), Toddler (1-3.5years), and
Preschooler (3.5-5years). This ontology based system describes
child development, Healthy foods habits, Risks, Good parenting
recommendations and Immunization reminder based on their
child personal preferences. In this paper, an ontology based
system is developed for an early child care development
(ECCD) domain to discover knowledge using protégé tool.
Discovered knowledge is extracted using SPARQL. Developed
ontology is integrated with .net API system. The Concept of
Pattern Warehouse is introduced in ECCD ontological system
to reduce massive storage. To enhance the retrieval efficiency,
decision making and response time pattern warehouse is used in
this paper instead of data warehouse. Finally, Response time of
ECCD system using Pattern Warehouse and Data warehouse
are compared.

Keywords: Child Care, Knowledge Discovery, Ontology,
Pattern Warehouse, Protégé, Semantic Web.

1. INTRODUCTION
Early childhood is the most important and fastest period
of development in a human life. The years from
conception through birth to eight years of age are critical
to the complete and healthy cognitive, emotional and
physical growth of children [1]. It is important to
recognize the rapid pace of growth and maturation that
takes place from birth to age 5, which has multiple
implications for assessment and treatment [2]. To provide
a healthy life and complete development for a child,
parents should have knowledge about proper nutrition,
healthy food and stage by stage developments. Child care

providers must ensure that each meal served to children
contains, at a minimum, each of the food components in
the amounts indicated for the appropriate age group as
stated in the Children Care Food Program Meal Pattern
for Children [3]. To support the responsive parenting and
give proper recommendation, the early child care system
is developed with Ontologies. Ontologies are used to
capture knowledge about some domain of interest.
Ontology describes the concepts in the domain and also
the relationships that hold between those concepts [4].
Domain specific formal Ontologies can also be used as
external sources of background knowledge. Such
Ontologies are focusing on a particular domain and use
terms in a sense that is relevant only to this domain and
which is not related to similar concepts in other
domains[5].Many ontology based systems are developed
so far in different fields. They are discussed in related
works section. In this paper ontology based system is
developed for early child care development which is not
proposed so far. In today’s trendy web world , it is very
difficult to handle and manage enormous amount of data
storage for construct a decision making systems. A data
warehouse that doesn’t appear to be always up to date
tends to lose the confidence of the users. Since data
warehouses and related tools are continuously evolving,
it is important to have an adaptable architecture which
can scale well with changes. [6].Most of the web users
don’t like to handle this issue but are interested in the
patterns and trends buried within data. These patterns
need to be accessed, manipulated and managed, just as
data elements are managed [7]. To overcome this data
analysis paradigm, the Knowledge on demand approach
is used in this paper. To implement knowledge on
demand paradigm, the concept of patterns and pattern
warehousing is used in the system architecture to develop
knowledge based system. A pattern-based layered
architecture is the best for reusability and extendibility.
The structure of pattern warehouse environment is shown
in below figure 1.
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developed based on the rule based system. Others limited
to specific domain and lack in knowledge base retrieval
system. Few like AGROVOC[14] can use by experts and
developed for the particular organizations. Some system
may have contain errors and product coverage is not clear
. To overcome these limitation this paper proposed and
implemented ontology based knowledge on demand
system for early child care and development using pattern
warehouses.

3. PATTERN WAREHOUSE

Data Marts
Fig. 1. Pattern Warehouse Environment

2. RELATED WORK
In this section, existing works are reviewed and discussed
to study the pros and cons of the works. Many food
ontology models are developed in existing system. Food
Ontologies [8] are the concepts that used to design more
useful and advanced applications by “reason with” we
mean “infer and offer intelligent, personalized and
context-sensitive
dietary
recommendations”.
Personalized food menu planning system developed
particularly useful for weightlifting [9] and diabetic
control [10] system. Paper [9 ]describes a food and
nutrition ontology working with a rule-based knowledge
framework to provide specific menus for different times
of the day and different training phases for the athlete’s
diary nutritional needs and personal preferences.
Paper[10]the rapid prototyping of a food ontology
oriented to the nutritional and health care domain that is
used to share knowledge between the different
stakeholders involved in the PIPS project. Ontology
based E-Health care system developed with semantic
information retrieval [11] for medical data to analyze the
precision and recall value. Foodwiki[12] is developed for
pacakaged food products using owl/rdf technologies as
mobile application. AGROVOC[13] is a ontology based
integrated system with high end comprehensive system
for all kinds of food products.FOODS[15] Food Oriented
Ontology Driven System specially designed for diabetic
patients.
A
Knowledge-based
Framework
for
Development of Personalized Food Recommender
System[16] designed for daily healthy food plan based on
nutrition ontology. Literature study shown clearly that
many food Ontologies and recommendation systems are
developed with some limitations. Some of them

Generally Data Warehouse is the place where we can
store, retrieve and maintain the data. Likewise Pattern
Warehouses store the detected and discovered patterns.
Pattern warehouses involving in the process of updating
the new patterns and deploying the stored patterns for
each search. The main advantage of introducing Pattern
warehouse concept is to enhance the decision making
quality. Pattern Warehouses are up-to-date which makes
effective retrieval by reducing the response time in real
time by known pattern and query. Classes of Pattern are
divided into three types based on their likelihood or
probabilities, association and comparative natures named
Influence patterns, Affinity pattern and comparative
patterns respectively. Each pattern class has specific rules
of inference for the manipulation of patterns [17].

Influence
Patterns
Classes
of
Pattern
s

Affinity Patterns

Comparative
Patterns
Fig. 2. Classes of Patterns

4. SYSTEM ARCHITECTURE
Architecture of the proposed system is designed based on
two important concepts. They are ontology and
knowledge based pattern warehousing. Ontology is a
technique used for conceptualization of the specific
domain. In this paper Early Child Care and Development
(ECCD Ontology) is taken as a domain.

International Journal of Computer Science and Software Engineering (IJCSSE), Volume 8, Issue 2, February 2019
Dr. B.S.E.Zoraida and Saranya.S M.C.A.

Conceptualization of ECCD domain is done by the
ontology development tool protégé. Protégé is a W3c
Standard open source tool for developing Ontologies. It
supports web ontology languages OWL, RDF, and XML.
In this paper, ECCD ontology is developed using
OWL/XML languages. Developed Ontologies are stored
in the knowledge based repository as meta data (Logics
and Facts). Knowledge discovery can be viewed as the
process of non-trivial extraction of information from
large databases, information that is implicitly presented
in the data, previously unknown and potentially useful
for users [18].

User Interface
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The Meta data can be queried using SPARQL query
language. We can retrieve the processed ECCD ontology
which is stored in Knowledge base repository. The
developed ECCD ontology document is integrated with a
web application environment. The web is a natural
medium for delivering knowledge. As more and more
corporations deploy intranets, it has become an essential
vehicle for information sharing. The Pattern Warehouse
should naturally be supported on the corporate intranet
and can easily reach out to the Internet[17]. In this paper
web application is developed in C#.net framework. The
system gets the details from user profile registry. The
information is retrieved from user profile registry using
data mining techniques based on the user information.

WEB
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Fig. 3. ECCD System Architecture
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Generally the data analysis paradigm[17] works on data
to discover based on user query. This paradigm is called
as “analysis on demand”. In this paper “Knowledge
Access Paradigm” is implemented in system architecture.
i.e. the analysis is automatically done beforehand, refined
patterns are pregenerated and users just get knowledge
when needed. This approach is known as "knowledge on
demand". For implementing this knowledge on demand
approach, pattern warehouse concept is implemented in
the system. Pattern Warehouse contains the pregenerated
refined patterns. The patterns can be retrieve using
pattern query language like SQL. The newly updated
information is also added to pattern warehouse frequently
from user profile for any incremental update of a user
query. The retrieved patterns are used for document

generation to display appropriate
information to the user interface.

and

relevant

5. ONTOLOGY DEVELOPMENT
Ontology is used to capture the knowledge about some
domain of interest [19]. Ontology describes the explicit
specification of the conceptualization. Ontology defines
the relationship among the classes of an object. Ontology
has important components like individuals, properties and
classes. In this paper Early child Care and Development
ontology is created using Protégé tool. Active ECCD
ontology is created and ontology annotations are added.
The main building blocks of Ontologies are classes. The
Classes hierarchy is created for ECCD ontology using
protégé is shown in figure4.

Fig. 4. ECCD Ontology Development using protégé

The class “thing “represents the ECCD set containing all
individuals. Using the class hierarchy wizard classes and
sub classes are created for ECCD Ontology. Class
Child_info created with the sub classes of Name, DOB,
Gender , Height, Weight, Birth-weight, Delivery_type.
The ECCD has other class Age_Groups , CDC, and

Healthy_food_habits. Then the data types and restrictions
are created for ECCD ontology. Protégé reasoner is used
to classify the ECCD ontology. The relational properties
of all super class and subclass are shown in the ontograf
figure 5.
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Fig. 5. Ontograf of ECCD

ECCD ontology implementation of disjointWith is shown
below,
Gender is a subClassOf child_info. There are two types of
Gender, Male and Female.
<rdfs:Class rdf:ID="Male">
<rdfs:subClassOf rdf:resource="#Gender"/>
</rdfs:Class>
Male - is a subclass of its object and the resource
identified by #Gender.
<rdfs:Class rdf:ID="Female">
<rdfs:subClassOf rdf:resource="#Gender"/>
<owl:disjointWith rdf:resource="#Male"/>
</rdfs:Class>
In Child-info some child gender are Female, too, but
nothing can be both Male and Female (in this ontology)
because these two classes are disjoint (using the
disjointWith tag).

6. SYSTEM IMPLEMENTATION AND
RESULTS
The knowledge based ontology system for Early Child
Care and Development (ECCD) using Pattern Warehouse
implemented for child care on clinical dataset(100). The
motivation of ECCD system development is to
recommend positive and responsive parenting for new
parents to provide healthy life for their child. The System
has the following functionalities.


ECCD is developed in C#.net web application
framework. It provides the user login for
registered parents. The design view of the ECCD
system is shown in figure6.
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immunization due date. And the system will
send reminder periodically to the parent’s mail
id. An age and immunization detail of a
registered child is shown in figure 8.

Fig. 6. ECCD Login View



New parents should register their child name,
DOB, Gender, Birth weight, Delivery type ,
current weight and height as shown in the
registration form. After their registration, the
details will be stored in the user profile for the
future use. Every registered parent has the
personal account for their child with all given
details. ECCD Registration form for the new
parents is shown in figure 7.

Fig. 8. ECCD Immunization Details

Fig. 9. ECCD Food Plan & Parenting Tips



Fig. 7. ECCD Registration Form



Based on the given details, pattern warehouse
pregenerated and stored the details from user
profile registry. By implementing the knowledge
on demand approach the application will display
the accurate age of the child as on date by
retrieving appropriate pattern from system. And
the ECCD will give the details about

Inadequate nutrition before birth and in the first
years of life can seriously interfere with brain
development and lead to such neurological and
behavioral disorders as learning disabilities and
mental retardation[1]. There is considerable
evidence showing that infants exposed to good
nutrition, and adequate psychosocial stimulation
had measurably better brain function at twelve
years of age than those raised in a less
stimulating environment[1].To provide the good
nutrition for children, the system will calculate
the age of the child and suggest a healthy food
plan for the corresponding age group. ECCD
will display healthy food plan for a week. And
the development activities for this age group will
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also display. ECCD system will suggest some
positive personalized parenting tips for the users
to develop the activities of their child.

7. DATA WAREHOUSE VS PATTERN
WAREHOUSE
Data are a set of facts (for example, cases in a database),
and pattern is an expression in some language describing
a subset of the data or a model applicable to the subset
[20]. In 1980’s [17] the concept of Data warehouse was
developed for enterprise data management. In 1990’s [17]
Decision making problem is not addressed by data
warehousing technique. So the concepts of data mining
techniques are introduced to enhance the decision making
quality. Now due to the evolution of the web and user
demand on knowledge the concept of pattern
management is introduced. The pattern warehouse is used
to obtain refined knowledge. Data Warehouse concept is
inconsistent in decision making for large data and the
speed of retrieval process is slow down when the size of
database increased. To address the response time and
decision making problem, the concept of pattern
warehouse is used with ontology.
A Pattern Warehouse is a repository that holds historical
patterns rather than historical data [17]. In Current trend
users don’t want data as massive storage. They are likely
to store data as condensed information in form of
patterns. So pattern warehouse contains up-to-date and
condensed information, which is efficient for retrieval
process. Moreover knowledge (patterns) is so compact to
store, which occupy only one third of space than data
warehouse. So user can store knowledge as pattern for
many years (Historical Patterns). Pattern Warehouse
concept provides minimum response time for knowledge
mining process. In this paper the Early Child Care
Development process is developed using the Pattern
Warehouse and Ontology concepts. The pattern mining
will hide the method of retrieval and runs behind the
process. ECCD performance is measured using the
response time. The response time of ECCD API using
Pattern warehouse and data warehouse is evaluated using
load balancing tool. The Response time of Data
Warehouse and Patten Warehouse concepts is shown
below(Table 1).
Table 1: Data Warehouse Vs Pattern Warehouse

Response
(Seconds)

Avg

Time

Data
Warehouse

Min

0.75

Max

1.02
0.88

Pattern
Warehouse
0.54
0.58
0.56

1.2
1
0.8
0.6
0.4
0.2
0

Data
Warehouse
Min
Max
Avg
Response Response Response
Time
Time
Time
(SEC)

Pattern
Warehouse

Fig. 10. ECCD Data Warehouse VS Pattern Warehouse

Response time is the time taken by the server/API to
respond for the user query. For efficient performance
response time should be minimum as possible. Generally
response time between 0.1- 1 second is known as ideal
response time. The response time of ECCD pattern
warehouse results are compared with the traditional data
warehouse results. By comparing the response time of
Data Warehouse concepts and Pattern Warehouse
Concepts, Pattern Warehouse technology provides
minimum response time for the user query.

8. CONCLUSION
In this paper development of an early child care system
based on combination of “pattern warehouse”, “data
mining for user profiling”, and ontology development has
been done. Domain specific ontology is developed for
Early Child Care (ECCD) domain. An ECCD ontology
framework and data mining for user profiling is
constructed using a software tool Protégé to discover
knowledge. Discovered knowledge is stored in
knowledge repository as patterns and extracted using
SPARQL. Developed ECCD ontological system is
integrated with .NET API. Instead of Data Warehouse,
the concept of Pattern Warehouse is newly introduced to
reduce massive storage of data. Further, the response time
of ECCD using Pattern warehouse and Data warehouse
are compared. From the results and findings of the Pattern
Warehouse, user can obtain consistent results in
minimum response time. The active ECCD system
provides useful knowledge discovery for child
development, Healthy foods habits, Risks, Good
parenting recommendations and Immunization reminder
based on their child personalized information.
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