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Abstract—As the advancement of the web and related technolo-
gies makes it possible to exceed the initial limitation imposed
by the early-age World Wide Web, this paper concerns the
revisitation of concepts and structure on textual data connectivity
in wiki systems based on ideas around hypertext.

Index Terms—Component-Based Open Hypermedia System,
Wiki, Web Architecture

I. INTRODUCTION

Since its birth at the end of the 20th century, World Wide
Web has served as a large-scale information system utilizing
the underlying internet infrastructure at ease by providing a rel-
atively simple user interface in the form of documents referring
to each other. Even though the system’s design was motivated
by the hypertext paradigm, it has sparked arguments within
the field of whether it is a hypertext system or not, mainly
for its data-centric approach, which the system does not, in
fact, possess information of the structure, i.e., the linking
technology based on hyperlinks and URIs is unidirectional, in
contrast to the bidirectional in traditional hypertext systems.

However, this low-demand unidirectional workaround for
the web has enabled the system to scale massively into
a global network. Despite the disagreement, the hypertext-
inspired notion contributes to the methodologies and views for
handling interconnected data for the masses and, importantly,
emphasizes the delinearization of textual data. While the
technology has been diversely adopted, the core function of
information organization remains vital; wikis have been one
important practical implementation of the conceptual frame-
work of interconnected textual information repositories based
on the web infrastructure since WikiWikiWeb and Wikipedia
were created in 1994 and 2001 [1] respectively. In the early
2000s, the concept of web semantics [2] focused on machine
intelligibility and structured connections, leading to the devel-
opment of semantic wikis [3], which enhanced traditional wiki
interconnectivity with structural semantics.

The growing popularity of the web, in turn, refocuses
hypertext research to circulate around the web. As a result,
modern discussions around hypertextual connectivities are
grounded around the limitation imposed by the limitation of
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web-based linkage, overshadowing other meaningful patterns.
Yet, the advancement of the web and related technology in
the recent decade makes it possible to exceed the common
practices of the subject. By reexamining these foundational
ideas through the lens of current technological capabilities,
we aim to explore new possibilities for extending the structure
and interconnectivity of wiki as a form of textual information
repository while contribute to the ongoing dialogue about the
around such topics for further developments.

II. ARCHITECTURE FOR THE SYSTEM

To tackle the common practice of web functionalities, we
first examine the discussion around hypertext structure outside
the web sphere, which “can be described as successive steps
of abstracting and opening up parts of their architecture” [4],
from monolithic infrastructure which the layers, including
application, link mechanism, and store are tied into one
large system, toward the modular architecture that decouples
the components and opens up for incorporation of different
structure paradigms. One important development is the design
of the Component-based Open Hypermedia System (CB-
OHS) [5], which offers a philosophical design rationale for a
system that “asserts the primacy of structure over data.” [6] by
separating the three layers and mechanisms within the layers.
Importantly, the link mechanism is opened into an open set of
“structure servers” for different functionalities. Conceptually
inspired by CB-OHS, this section projects the rationale into
real-world web technology to derive an architecture for wiki
connectivities.

A. A Structure in Three Layers

Not only does the separation of layers lead to the ease of
incorporation of different structures, but in the actual world,
its modularity can address the fast-paced development of web
technology by making it relatively simple to plug in, swap,
remove, or update the module. In our design, the minimalistic
core of our wiki system consists of three main layers, reflecting
that of CB-OHS, as illustrated in Fig. 1. The components, in-
cluding a possible minimalistic implementation, are described
in subsection §II-B, § II-C, and §II-D.
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Fig. 1. Overall architecture of the Systems

B. Application Layer

This comprises the web interface(s) for the end user. The
implementation can be trivially implemented using front-end
web technologies and frameworks. Yet its design serves a
crucial role in the usability of the system. For example, the
choice of language used for textual information is directly
linked to the ease of contribution. Most wikis use a markup
language for representation; however, many modern applica-
tions use markdown syntax provided through the WYSIWYG
editor, which, while reducing the complexity and possibility
of representation, should be relatively more affable for end-
users. The markdown texts are parsed through a parser for
a web render in HTML format. Still, it is reasonably simple
to swap this core to markup-based representation. The textual
data are store in a component describe in §1I-D.

C. Engine Layer

This layer refers to arbitrary services crafted to serve
different purposes for different use cases. Implementation-
wise, the system adopts a modular design, which can be
plainly implemented as microservice architecture. Each non-
core functionality is designed as a module that operates as
an independent service. This facilitates the ease of updates,
scalability, and maintenance. In simple cases, it may function
as a medium for CRUD operations between the application
and storage layers and as a platform for other functionalities,
including the search engine.

D. Storage Layer

As grounded in CB-OHS, the storage is separated into two
types: (1) Data Store and (2) Structure Store.

1) Data Store: In the context of wikis, this refers to a
core textual repository for the wiki system. As mentioned in
§II-B, the documents are in markup or markdown language.
We may adopt the common practice, for example, that of Me-
diaWiki, [7] for data storage, where the data is stored within a
relational database [8]. As illustrated, another dedicated engine
module may be plugged in to facilitate several exceptional use
cases, but this is not commonly required.

2) Structure Store: Looking against the early-age con-
straint of the web, modern technologies can be integrated to
extend the connectivity of the application, which has been
criticized as data-centric, by providing structure information
to the system '. CB-OHS introduced the notion of a structure
processor (sproc) for the structural operation of the system.
While it was a stand-alone component in CB-OHS, we re-
iterated the notion and combined it with a structure store,
reflecting practicality for the adoption.

IIT. ON THREE LAYERS OF STRUCTURAL CONNECTIVITY

This section demonstrated a possible model derived from
structure store (§II-D2) to extend the extend information
connectivity of the core system. These modules can arguably
be perceived as three hierarchical layers of system connectiv-
ity, i.e., Overtly (User-defined) Discrete (§III-A) — Covertly
(Auto-generated) Discrete (§III-B) — Continuous (§1II-C).

A. Extended Hyperlinks

Hyperlinks are the fundamental feature of the web and have
been functioning as a core linkage for the system. Yet, as
mentioned, the hyperlinks are unidirectional and possess no
information, including the existence of the referred data. Incor-
porating structure stores and processors can generate structural
information about the linkage, opening up several possibilities,
including creating backlinks for entries that refer to each other,
recognizing the existence of the referred data, and generating
an illustrated site graph in the web interface. Implementation
for such information varied, including relational database,
triplestore, or simple JSON files.

B. Knowledge Graph

Semantic wiki extends traditional wiki systems by incor-
porating semantic notations into data points based on the
web semantic framework. These structures provide a frame-
work for representing information in a way that is both
human-understandable and machine-processable. At the core
of knowledge graph implementation is the Resource Descrip-
tion Framework (RDF), which expresses data as a set of triples,
each consisting of a subject, predicate, and object. This enables
the construction of semantic relationships from the knowledge
encapsulated within the repository.

The integration of knowledge graphs into wiki systems
enables more meaningful search and query capabilities that
go beyond simple keyword matching or hyperlink navigation.
However, coding these semantic relations is complex and
subject to coders’ inconsistency [9]. Maintaining consistency
becomes increasingly challenging as the system scales, posing
significant maintainability issues. Despite these challenges,

U1t is necessary to highlight the difference between the whole world wide
web system, and the system within the web, e.g., our wiki. While the criticism
of the web being hypertext addresses the web itself, the constraints of the web
still affect the common practices of systems implemented on the web



semantic wikis provide a powerful tool for more meaningful
information organization [10].

Recent advancements in automatic knowledge graph gener-
ation [11] offer promising solutions to these scalability issues.
Machine learning techniques, particularly in natural language
processing, now allow for the automated extraction of entities
and relationships from unstructured text. These technologies
can significantly reduce the manual effort required to create
and maintain knowledge graphs.richer data representation and
understanding. In practice, when each page is edited, we can
automatically generate a knowledge graph specific to that
page, storing it in a triplestore with an RDF scheme based
on a schema standards, e.g. schema.org [12]. We compare
the generated knowledge graph with the existing database to
assess sameness and compatibility. Conflicts may be flagged
for manual resolution by users, ensuring data accuracy and
consistency.

C. Text Embedding

Text embedding transforms textual data into continuous
vector forms, bridging the gap between its discrete nature
and machine learning models. Early methods like Bag-of-
Words (BOW) ignored sentence context and excluded un-
known words, missing neologisms, and misspellings. Recent
transformer-based models with attention mechanisms [13]
have significantly improved sentence embeddings by better
context capturing. Similar to KG, each textual entry can be
embedded, utilizing transformer-based language model, e.g.
BERT [14], into a point stored in a vector database. The
embedding offers several new possibilities for wiki system,
including semantic similarity search, recommendation, and
automated categorization, which are further discussed in §IV.

IV. ON FUNCTIONALITIES
A. Search and Recommendation Engine

While a separate search and recommendation based on each
possible data structure is possible and sensible to implement,
incorporating multiple structures in our wiki system enhances
search and recommendation capabilities for the system but also
introduces challenges in ranking and presenting search results.
This multi-faceted approach to search can be viewed through
the lens of information retrieval, particularly the challenge of
effectively ranking heterogeneous data.

The basic implementation of the search engine involves
fusing scores or ranks from queries across multiple storage
components. This includes plain-text search in the data repos-
itory, knowledge graph-based search, and embedding-based
similarity search. The main process occurs in the engine
layer, which initiates searches in the storage layer and then
aggregates and processes the results. The results are combined
using fusion algorithm which can be as simple as score-based
CombMNZ [15] to ML-based algorithm. We noted that the
choice of fusion algorithm is to be contextually chosen based

on use cases, that is, can be posthumously defined and fine-
tuned by adopters.

The incorporation of multiple search methods can be ratio-
nalized through analogous use cases. For instance, the integra-
tion of text embedding and knowledge graphs in our system
mirrors Google’s search methodology, which combines a SNA-
based PageRank algorithm with a Knowledge Graph. This
approach yields robust and consensual information retrieval.
Beyond its primary function, this incorporated search structure
can also serve as a recommendation engine. By leveraging
the multidimensional relationships established through several
structures, the system can suggest relevant content to users
based on their current context or historical interactions. This
dual functionality transforms the search feature from a mere
query-response tool into a proactive knowledge discovery
mechanism. For instance, as users navigate through wiki pages,
the system can recommend related content that may not be
explicitly linked but is semantically connected.

B. Auto-tagging and Categorization

Similar to knowledge graph generation, tagging and cate-
gorization are subjected to scalability caused by the tedious
work required and coders’ inconsistency. Yet, also similar to
the mentioned possibilities and functionalities, it is possible
to design an auto-tagging and categorization system based on
storage components. The autonomy of this introduced process
also results in the possibility of on-spot dynamically generated
categorization based on usage contexts.

V. POSSIBILITIES AND FUTURE WORKS

This paper presents an architecture for a textual wiki system
that incorporates discussion around a hypertextual linkage
structure to extend the connectivity of information. While the
paper is focused on wiki, the notion can still be developed to
generalize overall web-based connectivities and relations. In
addition, while the three layers introduced in §III are presented
as a connected hierarchy with an implied idea of data flow, it
is helpful to note that the systems are, in fact, modular and
open to changes in structure based on use cases, including a
spatial [16] or taxonomic [17] hypertext, while the many ideas
are aged, it can still be useful when reiterating in contemporary
contexts. The future works for our wiki system are primarily
regarding (1) the completion of surrounding components, e.g.,
authentication and version control, and emphasis on scaling
factor, e.g., the more optimized design for storage and query,
and (2) the extension of structural concepts and modules.

The minimalistic system presented here is roughly a proof-
of-concept focus on relation, yet more work needs to be done
for the entire working system that scales. In addition, for such
a system presented in this paper, a web-based architecture that
serves end-user performance testing methods in information
retrieval or management through user testing needs to be
revised or more meaningful. The need for the design of a
suitable test methodology is exerted.
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