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ABSTRACT

Content management system (CMS) manages web content according to a predesigned information
and database template. The content of the resources varies and may be in different languages. The
different linguistic nature leads to language ambiguity and semantic of the content. Thus, the diversity
of perspectives and context in handling heterogeneous knowledge resources need to be addressed.
This paper presents a CMS that manages a one-stop knowledge repository on prophetic food from
various validated resources such as al-Quran and Hadith which are in Arabic, classical manuscript in
Malay language either written in Roman or Jawi text and scientific articles which are in English. The
knowledge sources were verified by domain experts. A semantic query dynamism was the key feature
proposed in the CMS implemented as a proof of concept for the one-stop knowledge repository on
prophetic food called Nagli Aqgli Semantic Search Engine (NAISSE). The offline and online
translation demonstrated the mechanism to match the query with the multilingual documents.
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1.0 Introduction

Handling heterogeneous knowledge sources is challenging due to the diversity of
perspectives and context of the knowledge including knowledge elicitation. Knowledge
identification and encoding, elicited from heterogeneous sources into a form understood by a
computer involve a complex task (Aldhlan et al., 2010). The knowledge from the multiple
sources needs to be modelled across the similarities and differences highlighting the major
concepts and high relational structure among these concepts. In this study, one of the key
differences includes the original language of the resources.

Due to the advancement of the Internet technology, an abundance of information are
available on the World Wide Web (WWW) across the boundary of language. However,
today due to the diversity of information and language barriers, there is a need to overcome
the barriers in communication and cultural interchange across the globe.

An online information retrieval (IR) application provide access to multiple machine-readable
resources easily and rapidly. There are 4 categories of retrieval which are (i) mono-lingual
(i) bi-lingual (iii) cross-lingual and (iv) multi-lingual (Agebele et al., 2018). Cross-language
and multi-lingual IR allow user queries in one language to retrieve documents in another
language. The query is posed in the source language where the target language is in the
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relevant document matched. Cross-lingual access opens the boundary of language and culture
due to the rapid progress of Internet technology. Thus, translation is the key signature in the
query processing task. According to Agbele et al. (2018), there are three translation
approaches which are (a) document (b) query or (c) hybrid query document translation.

However, due to the different linguistic nature, the translation may misinterpret the user’s
true intention due to language ambiguity. Hence, ensuring the right context for the
translation is a challenge (Abusalah et al., 2005; Aldhlan et al., 2010; Sharmal and Morwal,
2015; Elayeb and Bournas 2016). Jena and Rautaray (2019) highlighted that among the three
sources of knowledge for query translation: dictionary, corpora or machine learning, the
corpora-based approach has a lower ambiguity with moderate development cost, therefore
has been adopted in this study.

Searching and retrieval become more complex for multilingual content due to the linguistic
nature of grammar, synonym, context and translation. For example, in the Arabic language,
date palm may mean Jai kb, | i lead to uncertain in its true context and semantic. Kurma
and tamar are the translation in the Malay language whereas phoenix dactylifera is the
scientific name. This vagueness is due to homonymy and polysemy whereby one word may
have two meanings depending on the context. Thus, matching with the right context need to
be addressed properly. (Abusalah et al., 2005; Sharmal and Morwal,2015; Elayeb and
Bournas 2016).

In this paper, the mechanism on handling the intricacies due to the multi-linguistic
ambiguities in the CMS will be discussed. The corpora-based translation on query processing
for multilingual CMS will also be presented including the implementation. The CMS
complements the knowledge repository on prophetic food for maintaining and authenticating
the content in general. Section 2 will present the methodology adopted in designing the
proposed solution and Section 3 discusses the results from this work and concluded in
Section 4.

2.0 Methodology

To resolve the cross-lingual issue in the IR, the query processing mechanism needs to be
analyzed based on the resources used for the study. Offline corpora were developed that
translate the original documents into the other two languages where necessary. Domain
experts identify keywords related to a chosen prophetic food, the linguistic requirements and
the connection to the information in the resources. The structure of the tables for the CMS
and mapping to all relevant resources were analyzed and designed into the query processing
mechanism. NAISSE CMS was developed as template use for updating verified content and
maintenance purposes.

2.1 Multilingual Resources on Prophetic Food

A one-stop knowledge repository on prophetic food with an IR capability was the main
purpose of this research, However, since the resources are in classical Arabic for the Quran
and Hadith, Malay language either in Roman or Jawi text for classical manuscripts and
English for the scientific article in general, a cross-lingual query processing is needed. A
content management system was developed to store the machine-readable form of the
resources using a knowledge management approach. Two key elements of the IR which are
query processing and indexing need to cater the multilingual nature of the resources. Fig. 1
shows the multilingual nature of the one-stop knowledge repository on prophetic food called
Nagli Agli Semantic Search Engine (NAISSE).
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Fig 1. Multi-lingual nature of NAISSE: One-Stop Knowledge Respository
on Prophetic Food related to Dates and Goat’s Milk.

2.2  Systematic Review and Content Analysis of Resources.

Prophetic food was the focus of this study naturally has an important link to the al-Quran and
Sunnah besides classical manuscripts on traditional remedies and medication for health. On
the other hand, the scientific study confirms the healthy sustainable prophetic wisdom and
lifestyle of Rasulullah SAW with empirical evidence. Team members with expertise from
various professional backgrounds such as Quran and Sunnah studies, manuscript, food
technologist and medical conducted the systematic review and content analysis related to
dates and goat’s milk, the scope chosen for the study.

2.3 Knowledge Mapping and Keywords Index

The information collected from the systematic review was tabled out and mapped using
keywords identified by domain experts. Information includes details on Quranic verses,
Hadith sources, manuscripts details including a snapshot of the section on the page and URL
links to scientific articles and abstract. The translation in two other languages, synonyms and
context meaning of the keywords were also selected. Fig. 2 depicted the mapping to the
resources and linguistics aspect.

Dictionary Based RESOURCES
Translation
Arabic
Hadith
Malay
. Keyword Index
English
Scientific English

Fig. 2: Mapping between keywords to the multilingual resources and its linguistics aspect.
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Fig. 3 illustrates the structure of the two tables created in the CMS
a. link keywords to the resources
b. link keywords to its translation, synonym and semantic.

KGVM Word; <Quran <Hadith <Manuscript ID> | <Article ID>
4
| Ouran | Ourgin f)m | ,,,,,,,,,,,,,, | Ouran ID.. |
v /
| Hadith | Hadith | Hadith ID> | Hadith ID.. |
y
| Mandscrint | Manuscrint | Manuscrint | | Manuscrint |
| Article | Article ID- Article ID2 | | Article IDn |
— | Word; Word,, Word,, Word; Scientific Synonym Context
Prophetl Enalish Avnbin [V Names
Fig. 3: lllustration of the CMS table structure linked to resources and linguistics
expansion

2.4 Corpora Preparation

The knowledge repository consists of four resources: al-Quran, Hadith, classical manuscript
in Roman and Jawi scripts and the scientific articles. An offline translation exercise was
conducted for Al-Quran and Hadith into English and Malay translation recommended by
domain experts. The classical manuscript in Malay was also translated into English and the
Jawi text were rewritten in Jawi font and verified by the experts.

2.5 Query Processing Technique

The corpora based offline and dictionary-based online translation were integrated with the
contextual meaning based on synonym and semantic. The query will be matched to
keywords mapped to other languages available and searched the target resources accordingly.
Fig. 4 shows the schematic diagram on the query dynamism.
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Fig 4. Schematic diagram of the three mechanisms of the query dynamism
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Nagli Agli Semantic Search Engine (NAISSE) is a web application developed adopting the

search and retrieval of a query in a single keyword that may be in any of the languages. There

are three major mechanisms in processing the query to find its relevant matching documents:

a.  Direct matching of the keyword (D) used a list of predefined keywords by the domain
experts.

b.  Translation of the keyword into the other two languages (T) using a dictionary-based
approach.

c.  Word in context with the keyword (C) either through the synonym (S) or meaning (M)
that semantically connected by defining the ontology of the prophetic food in relations
to the resources.

For this study, dates and goat’s milk was chosen as a test case for the proof of concept. For
example, if the keyword is <dates>, through direct matching (D), any resources with the
exact word <dates> will be matched and retrieved. Through its translation (T) into Malay
and Arabic, new words listing will be generated eg. { kurma, < }. Finally, additional words
will be appended to the list such as from the synonym eg. { kurma, tamar, <, Jai <l }.
Then, this list of identified words will be used to match words in the documents if exist. This
steps are represented using set theory as in Fig. 5.

Assume L is the set of all matching words, w, from all the resources Quran (Q), Hadith (H), Malay
manuscript in roman text (Sr), Malay manuscript in jawi text (S;) and scientific articles (J). Thus,

L= {wweD} u {w|weT}u{w| weC}
where L are the list of all matched keywords such that
Da= {w]weQ}{w|weH} for Arabic text.
Dm = {w|weS;}u{w|weS;} for Roman or Jawi Malay text.
D. = {w|weJ} for English text.
thus, D = Da @ D @ D. implies only exact match in the same language as query word.
As for the dictionary-based translation T,
T ={w|weQ} u {w|weH} U {w|wel} for query in Malay language,m
Ta={w|weS} u {w|weS} U {w|wel} for query in Arabic language, a
Te = {w|weQ} U {w|weH} U{w|weS} U {w| weS;} for query in English language, e
and
T={wi|weTajoA {wi|wieTn} &lI£a,l#m®
{wilwieTado{w|weTe}l+#a l#e®
{wilwie TnJo{wi|wieTe}l#m,1#e
where is T is the set of translation of the keyword wi in other language

Finally, the context based match C= {ws| ws eN} U {Wm| wn €O}
where ws are words matched in the synonym list, N and wr, are words matched from the ontology O.

Fig. 5: A Semantic Query Dynamism Set Representation for Cross-Lingual Information
Retrieval
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3.0  Results and Discussion

NAISSE is developed to search reliable and original resources on prophetic foods from the
multilingual resources mentioned. The NAISSE system provided two platforms for different
end-users. The first platform, which is in naisse.org, is the main web application provided for
the subscribing users to access information that they need on prophetic foods. The second
platform, which is the administrator panel for the source provider to dispense related
information, in comprehensive and thorough details. NAISSE app was also developed for
both 10S and Android operating system.

NAISSE content is managed by the multilingual capability CMS developed where the users
are the domain experts who will upload new content accordingly thus ensuring verified and
authentic knowledge. Fig. 5 shows the CMS dashboard that summarizes the information in
the repository such the number of keywords recorded, the number of users that have
subscribed to the NAISSE website, as well as the number of prophetic foods was recorded in
the system. The administrator will also be to view the last query searched by the users and the
IP addresses. S/He may view and manage the keywords related to the Quran and hadith,
manuscript, scientific articles on prophetic food identified by domain experts. Fig. 6 is a
snapshot of the dashboard.

Dashboard

g Prophetic Foods!
View Details

Show 10 v entries Search:

Query IP Address User

pumpkin

pumkin

Fig. 6: Screenshot of the NAISSE CMS dashboard

NAISSE CMS was designed to have connected components defined by the keywords, its
translations, synonyms and meaning in context. For example, a wedding is semantically
connected to dates in some hadith being the food for the wedding feast. NAISSE CMS
provide a template for the domain expert to create the connection of the knowledge through
the keyword. Thus, S/He must also provide the translation and the synonym of the keyword
identified based on their interpretation from the Quran and Hadith being the primary sources
of knowledge in Islam and link it to other knowledge such as on food or medical sciences.
Fig. 7 illustrates the connection of an identified keyword to verses of the Quran, Hadith text,
manuscript text and scientific articles.
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Fig. 7: Screenshot of keywords link to various resources ID identified by the domain expert.

The administrator and domain expert who is given the authority to access NAISSE CMS will
be able to edit, insert additional information, new keywords and its relevant verified
information related to Quran, hadith, manuscript, and scientific articles. As for the
manuscript’s page, the admin may add new items from an identified manuscript, commonly
in two languages (Malay, English) with manuscript bibliography details and the image for the
proof of the manuscript. The manuscript which is in Jawi will be reproduce using Jawi font
and roman text verified by experts.

The query dynamism in Fig. 4 and 5 was mapped into a relationship based on the domain
expert’s analysis and interpretation to protect the integrity of the knowledge repository
contains in the specialized search engine with predefined databases. Full automation of
keyword matching with auto-translation may be risky on the authenticity aspect of the
knowledge. Quranic verses and Hadith text are considered as sensitive data that requires
stringent content integrity features. Fig. 8 shows an initial work in translating the schema of
the query dynamism embedded in the CMS.

Prophetic Food

Dashboard / Prophetic Food

© Create New Prophetic Food
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Fig. 8: Initial version of the semantic query dynamism implementation in NAISSE
CMS involving direct matching (D) and translation mechanism (T).

Fig 9a,b,c and d shows the display of from NAISSE web application and NAISSE apps
answering a query on dates that are mentioned in all the resources.
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8o00
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a. Screenshot of main display b. Screenshot of main display matching
matching with keyword date with keyword date that exhibits the synonym
c. Screenshot of matching d. Screenshot of matching scientific

manuscripts text with keyword date articles with keyword date
Fig 9. Screenshots from NAISSE web and apps application with keyword dates.

4.  Conclusion

The CMS provides a template for the multilingual searching, matching and retrieving
information related to a query in three major steps: direct match with current keywords,
dictionary-based translation and context-based matching through synonyms or semantic
aspect. Since the Quran and Hadith are sensitive data with high content integrity
requirements, full automation may affect the authenticity of the information. The query
dynamism determines the CMS design and architecture that reflects the three-mechanism
defined. To further protect the integrity, the domain expert is responsible for identifying and
verifying the content in NAISSE CMS. For future work, an automated keywords generation
can be extracted from the corpora to avoid mismatched or unmatched query.
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