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Abstract: This study aims to assess the localization of Schema.org for manuscript description in the Iranian-Islamic information context using

documentary and qualitative content analysis. The schema.org introduces schemas for different Web content objects so as to generate struc-

tured data. Given that the structure of Schema.org is ontological, the inheritance of the manuscript types from the properties of their parent
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types, as well as the localization and description of the specific properties of the manuscripts in the Iranian-Islamic information context were
investigated in order to improve their indexability and semantic visibility in the Web search engines. The proposed properties specific to the
manuscript type and the six proposed properties to be added to the “CreativeWork” type are found to be consistent with other schema prop-
erties. In turn, these properties lead to the localization of the existing schema for the manuscript type compatibility with the Iranian-Islamic
information context. This schema is also applicable to centers with published records on the Web, and if markup with these properties, their
indexability and semantic visibility in Web search engines increases accordingly. The generation of structured data in the Web environment

through this schema is deemed to promote the concept of the Semantic Web, and make data and knowledge retrieval easier.
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1.0 Introduction

Tim Berners Lee, the web creator, has proposed a five-star
rating system for data so as to realize the Semantic Web and
the idea of Linked Data. This ranking system which focuses
on data structure is of a cumulative style. Dourado (2014)
reported that the more structured the Web data, the faster
the realization of the Linked Data and Semantic Web ideas.
Unlike the unstructured data, structured data allow a range
of automated tasks and are processed much better than un-
structured data. The existing Web is rapidly developing, and
in its new architecture, i.e., the Semantic Web, content de-
livery should be structured. The idea of structured data has
accelerated since 2011 with the introduction of Schema.org
together with the Linked Data method. Yu (2014, 447) ar-
gues that Schema.org is developed as a vocabulary for the
structured data markup (metadata) on the Web. Likewise,
Gubha et al. (2015) claim that Schema.org applies the same
data model, language, syntax, and goal similar to the Linked
Data. In this approach, the creation of the structured data
(metadata) to improve the interoperability of information
systems with the Web search engines is indeed introduced
for different types of Web content object schemas.
Moreover, Schema.org allows the description of Web
documents (content objects) by human or computer pro-
grams (technological agents) to make their management
and retrieval easier (Schmea.org, 2020). According to Hjer-
land (2008 and 2016) “Knowledge Organization (KO) is
aboutactivities such as document description, indexing and
classification performed in libraries, databases, archives
etc.” or “KO is about describing, representing, filing and or-
ganizing documents and document representations as well
as subjects and concepts both by humans and by computer
programs”. So, the document description activity is consid-
ered as KO process, and WWW is considered a new me-
dium, though its principles are part of the field of KO.
Soergel (1999, 1119) stated that “classification has long
been used in library and information systems to provide
guidance to the user in clarifying her information need and
to structure search results for browsing. Recently, other
fields, such as [artificial intelligence] (AI) ... have discovered
the need for classification, leading to the rise of what these

fields call ontologies”. Following this, Nogales et al. (2016)
stated that the Schema.org can be used to develop metadata
ontology. Hjerland (2016) believed that ontologies are “a
new kind of KOS that became important from the 1990s”.
Expanding on Soergel’s idea, Hjorland maintained that “the
ontologies are basically classification systems and that they
represent a reinvention of classification”. Consequently,
based on the new conception of ontology, Schema.org has
gained importance and is viewed as a core subject in KO.

As ametadata standard, the Schema.org vocabularies, in-
cluding the collection of properties (attributes and relation-
ships) for describing Web documents and developing
metadata ontologies, are categorized as Knowledge Organi-
zation Systems (KOS) based on the definition of KOS by
Hodge (2000), Hjerland (2016) and Mazzocchi (2018).

Providing access to content objects such as manuscripts
through Web search engines and developing appropriate
mechanisms to improve the interoperability of the manu-
script databases with them is a new issue which is dealt with
in this study. The organization and access to manuscripts in
their structural sense is indeed realized by Semantic Web
standards and technologies.

Metadata records of the manuscripts in the Iranian-Is-
lamic information context require semantic indexability
and visibility by Web search engines, thereby increasing us-
ers’ access. However, due to the lack of access to the original
copy and its precise description through metadata, indexa-
bility and high access points are essential in this context.

Most manuscripts are described through different data
elements and specific standards. Factors such the lack of
documentation tools for name and subjects (Matlabi 2013;
Azimi and Nazi 2011), the lack of unit rules and standards
(Nazi and Ghasempour 2011), and the existence of differ-
ent dates in the manuscripts such as Shabanshabi, Jalali,
Yazdgerds, Babylonian, animal, lunar, coded chronometry
systems (Nabavi et al. 2014), hinder the semantic under-
standing of the manuscripts in the Iranian-Islamic infor-
mation context in the realm of Web search engines. Indeed,
in the dynamic and ever-changing Web environment, the
manuscript metadata records encounter different problems
in indexability and visibility in different search engines.
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Realizing the Semantic Web followed by semantic index-
ability of data through computers has recently promoted
the accessibility of the manuscripts and made data and
knowledge retrieval easier. However, there is no standard
metadata for the specific and local properties of the manu-
scripts in the Iranian-Islamic information context. The cat-
aloging rules and principles of manuscripts like Anglo-
American Cataloging Rules (AACR), Ancient, Medieval,
Renaissance and Early Modern Manuscripts (AMREMM),
Descriptive Cataloging of Rare Books (DCRB), Electronic
Access to Medieval Manuscripts (EAMMS) are not indeed
appropriate to describe and organize manuscripts in the Ira-
nian-Islamic information context for retrieval because their
focus is mainly on the description of western and medieval
manuscripts in their appropriate context. Given its cultural
and religious aspects, the Iranian-Islamic information con-
text has local and native features that are not suggested in
the aforementioned standards. Indeed, the precise descrip-
tion of the decorations, arts, corrections and script types,
ownership issues, the different structure of preface, etc. con-
stituted these local and native features.

As for the cultural heritage context (including galleries, li-
braries, archives, and museums) in Schema.org, schemas such
books, articles, periodicals, movies, creative works, music,
websites etc. are developed for each manuscript type. Given
the richness and high volume of subjects in the Islamic coun-
tries and the data repositories of the Iranian libraries, the lo-
calization of the existing schema for the description and ac-
cessibility of such content objects (documents) such as man-
uscripts are necessary. Considering their particular physical
and content properties, the manuscripts indeed require more
description than other printed documents.

Therefore, the main objective in this study was how to im-
prove the semantic indexability and visibility of the manu-
scripts in the Iranian-Islamic information context. The
Schema.org has proposed schemas for different documents to
resolve this problem. To localize the manuscript schema in
Schema.org compatible with the Iranian-Islamic information
context, the properties' required for describing and organiz-
ing the knowledge stored in the manuscripts in the Iranian-
Islamic information context should be thus identified and lo-
calized with respect to the Schema.org structure and context.

2.0 Background

There exist some studies on Schema.org mainly dating back
to the last few years, indicating that this field of study is still
new and worth further investigation. These studies are di-
vided into two general groups:

1. The studies developing and designing schemas for the
two levels of new vocabulary and properties, and the ones
using vocabulary and properties of Schema.org in specific

information contexts so as to improve the interoperability
of the metadata records. The first group included a handful
of studies conducted by Aldaej (2015), Aldaej and Krause
(2014), Aghadeh (2018), and Fardehosseini (2019) on the
design and development of schema.

Aldaej (2015) and Aldaej and Krause (2014) marked up
and measured the resources and contents available in the
Virtual Learning Environments (VLE) through the vocab-
ulary related to learning resources in Schema.org, by adopt-
ing an experimental method. According to the results,
Schema.org did not have sufficient semantic capability to
describe the learning contexts and the VLE, in particular.
This is attributable to the lack of appropriate and support-
ive vocabulary in describing the virtual learning environ-
ment(s). Thus, a metadata schema for learning resources
was formally added to the Schema.org in April 2013.

Similarly, Aghadeh (2018) designed extensions for au-
thority metadata records in Schema.org based on Micro-
data’ using the empirical and content analysis methods. He
proposed adding variant forms of authority metadata rec-
ords to increase and improve access points. His results re-
vealed an improvement and increase in access points of au-
thority records as well as the indexability and semantic visi-
bility of variant forms. In another study, Fardehosseini
(2019) discussed the impact of standards and conceptual
models for the cultural heritage context on the Schema.org.
He focused on Resource Description and Access (RDA)
and the effect of conceptual model of Library Reference
Model (LRM) on improving the performance of the types
of “CreativeWork” in the Schema.org, by adding the cul-
tural heritage context (including galleries, libraries, archives,
and museums) properties to the types of “CreativeWork”.
Comparing the properties of the types of the “Creative-
Work” with the properties of the Library Reference Model
(LRM), Fardehosseini et al. (imprint) also reported con-
sistency in types like “book”, “thing”, and “organization”. It
is believed that in Schema.org many relations between types
(data entities) do not fit the target context. As such,
Schema.org should consider the properties for the descrip-
tion of the types that cover relationships appropriate to each
context. Many cultural heritage context properties should
be thus developed and added to Schema .org to improve its
performance.

2. These studies are based on Schema.org and its applica-
tions, that is, the vocabulary and properties of Schema.org
information contexts with specific focus are used to im-
prove the interoperability of the metadata records. Some ex-
amples are: Mixter et al. (2014) describing thesis and disser-
tations with the Schema.org vocabulary, Howsky et al.
(2013) discussing the positive impact of Schema.org
metadata on Web information resources, Balci et al. (2018)
and Simsek et al. (2017) describing the tourism domain
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with the Schema.org vocabulary. The results of these studies
mainly indicate an improvement in accessibility and seman-
tic visibility in real world Web. Some other studies have fo-
cused on specific applications of the Schema.org in: markup
Web pages with the Schema.org vocabulary (e.g., Rosati and
Mayernik 2013), Web Observatory (e.g., DiFranzo et al.
2014), entity search on the Web data (e.g., Homoceanu
2015), and machine readable Web Application Program-
ming Interface (API) (e.g., Simsek et al. 2018).

Aghadeh (2018) and Fardehosseini (2019), in addition
to designing and developing schema, assessed the interoper-
ability of metadata records based on Schema.org vocabulary.
Their findings showed improved accessibility and semantic
visibility in Web search engines. Several other studies in-
cluding Wallis et al. (2017), Taheri et al. (2018), and Taheri
et al. (2017) only examined the interoperability with
Schema.org vocabulary. For instance, Wallis et al. (2017) ap-
plied Schema.org as a common data format to collect data
in the Europeana network database so as to increase the vis-
ibility of the cultural objects of its member centers in the
Web search engines. As the results showed, the Schema.org
was successful in increasing the visibility of the cultural ob-
jects. Wallis et al. (2017) also provided some recommenda-
tions for the implementation of Schema.org in the Euro-
peana database. By adopting the empirical method, Taheri
etal. (2017) assessed the reaction of Google and Bing search
engines to the metadata records based on Schema.org in syn-
tactic context of Microdata and their representation in the
form of resource description framework (RDF). The find-
ings showed that the property values of Schema.org were in-
dexed in the syntactic context Microdata and RDF, thereby
lacking semantic visibility, such properties were not recog-
nized by Google and Bing search engines. Likewise, Taheri
etal. (2018) used an empirical method to compare the reac-
tion of Google, Yahoo and Bing search engines to indexing
and visibility of metadata records based on Schema.org in
the two syntactic contexts of HTML and Microdata. The
findings showed that all three search engines were able to
index metadata records, however it was only Google that
found metadata records semantically.

Yet, no study has been ever conducted on the localization
of Schema.org for the manuscript description in the Iranian-
Islamic information context. Some studies conducted by
Arabgari (2017), Nabavi et al. (2014), Fakhari Saadat (2014),
Arabgari etal. (2013), and Omrani (2006) only compared the
manuscript records with the metadata standards of the cul-
tural heritage contexts like: Anglo American Cataloging
Rules (AACR), MARC, Dublin Core (DC), Metadata Ob-
ject Description Schema (MODS), Metadata Authority De-
scription Schema (MADS), Text Encoding Initiative (TEI),
and Resource Description and Access (RDA).

However, such studies were mainly focused on the appli-
cation of Schema.org for business purposes. Besides, most of

these studies used Schema.org to describe and improve index-
ability and semantic visibility of the objective contents. Some
other studies developed properties and vocabularies compat-
ible with their information context (i.e., localization), while
some other only focused on interoperability studies that con-
firmed the applicability of the Schema.org therein. Overall, a
review of the literature revealed that no study has been ever
conducted on the localization of the manuscripts in the Ira-
nian-Islamic information context. Given that such precious
and valuable resources are essential in promoting the Islamic-
Iranian cultural values of the country, this study attempted to
localize Schema.org for manuscript description in the Ira-
nian-Islamic information context using documentary and
qualitative content analysis.

3.0 Methodology

The research method used in this study is of applied-devel-
opmental, given that the required properties for describing
the manuscripts in the Iranian-Islamic information context
is applicable to generating the structured data on the Web as
well as mapping the knowledge graph. Localization and rec-
ommendation of specific new properties for the manu-
scripts in the Iranian-Islamic information context, which
were absent in this schema, is a kind of development of the
existing knowledge in this context. According to the re-
search objectives, this study was thus conducted in two
parts: 1) document analysis method and 2) the qualitative
content analysis method.

In the first part, the literature and sources related to the
manuscripts in the Iranian-Islamic information context and
the existing standards were reviewed systematically by apply-
ing the documentary analysis method. The required proper-
ties (attributes and relationships) for describing and organiz-
ing the manuscripts were extracted from the related literature,
and were then categorized and completed through Delphi
technique® in two rounds. These properties consisting of
three hierarchical levels including 19 main and 224 sub-prop-
erties’ (Mohammadi Ostani et al. 2018) were considered as
the research statistical population.

In the second part, the content analysis method was used
to analyze, identify and match the properties of the research
population with the properties of the Schema.org. Then, lo-
calization of the specific properties of the manuscripts was
performed in accordance with the Schema.org context.

In the content analysis method, it is important to deter-
mine the “content units” and “semantic units”. The content
units are of referential and thematic type, while the seman-
tic units are manuscript properties. The recording units are
in the form of words and phrases of elements’ names which
include the required properties for the description of the
manuscripts in the Iranian-Islamic information context.
The context units, in turn, include the properties of the
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No. Properties Expected Type No. Properties Expected Type
1 additional Type URL 7 mainEntityofPage CreativeWork or URL
2 alternativeName Text 8 name Text
3 description Text 9 potential Action Action
4 disambiguationDescription Text 10 sameAs URL
5 Identifier PropertyValue or Text or URL 11 subjectOf CreativeWork or Event
6 Image ImageObject or URL 12 URL URL

Table 1. “Thing” type properties.

No. Properties Expected Type No. Properties Expected Type
1 about Thing 9 hasPart CreativeWork or Trip
2 abstract Text 10 isPartOf CreativeWork or Trip
3 accessMode Text 11 producer Organization or Person
4 author Organization or Person 12 publisher Organization or Person
5 Creator Organization or Person 13 schemaVersion Text or URL
6 dateCreated Date or DateTime 14 timeRequired Duration
7 exampleOfWork CreativeWork 15 workExample CreativeWork
8 fileFormat Text or URL 16 workTranslation CreativeWork

Table 2. Some of “CreativeWork” type properties.

“CreativeWork” and “Thing” types as parents in the
Schema.org context.

To localize the manuscript schema in schema.org accord-
ing to the Iranian-Islamic information context and also to
determine the required properties, the properties identified
in the first part were analyzed and matched with the prop-
erties of “Thing” and “CreativeWork” parent types through
a checklist so as to identify similar properties. To complete
the manuscript schema, the value of each property, its de-
scription and data type were then determined according to
the Schema.org structure and context.

4.0 Results

Given that the manuscripts of other content objects includ-
ing the “book”, “article”, “blog”, “website”, etc. are consid-
ered as creative works, according to the ontological ap-
proach of the Schema.org, “Manuscript” type are catego-
rized in the “CreativeWork” type. According to the
Schema.org data model, all the properties of parent types,
the “CreativeWork” and “Thing”, inherited all of its sub-
types like “book”, “article”, “blog”, “map”, “webpage”, etc.
The inherited properties of the “Thing” type for “Manu-
script” type as a parent type are tabulated in Table 1.
According to Table 1, twelve properties of the “Thing”
type are applicable to the “Manuscript” type and can be ap-

plied to describe the manuscripts in the Iranian-Islamic in-

formation context. Some of the properties inherited from
the “CreativeWork” type for the “Manuscript” type as a par-
ent type are tabulated in Table 2.*

Similarly, ninety-two properties of the “CreativeWork”
type are applicable to the “Manuscript” type and can be ap-
plied to describe the manuscripts in the Iranian-Islamic in-
formation context.

To localize the schema.org for the manuscripts in the Ira-
nian-Islamic information context, the properties of statisti-
cal population consisting of 19 main and 224 sub properties
were matched to the inherited properties of the parent types
(“Thing” and “CreativeWork”), see Table 3 below.

As shown in Table 3, sixty-three main and sub-properties
of the manuscripts in the Iranian-Islamic information con-
text were matched to “Thing” and “CreativeWork” type
properties. In turn, twenty-eight main and sub-properties of
the manuscripts in the Iranian-Islamic information context
matched the “description” property of the “Thing” type.

In the next step, each remaining main and sub-properties
of the research population was assessed according to the
context and structure of the Schema.org. As the findings
showed, twenty-one specific properties of the related man-
uscripts were identified to be specifically localized to the
Iranian-Islamic information context. The specific proper-
ties of the type of the manuscripts in the Iranian-Islamic in-
formation context along with their expected type and de-
scription are tabulated in Table 4.
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No. Main and sub main properties Equivalent in Schema.org | Inherited from Expected type
1 Author Author CreativeWork Organization or Person
2 Title Name Thing Text
3 Alternative title alternativeName Thing Text
4 Type of manuscript Genre CreativeWork Text or URL
5 Classification Identifier Thing Product or Text or URL
6 Identifier Identifier Thing Text or URL
7 Access condition conditionsOf Access CreativeWork Text
8 Date of scribal dateCreated CreativeWork Date or Date-Time
9 Place of scribal locationCreated CreativeWork Place
10 Date of re-scribal dateModified CreativeWork Date or Date-Time
11 subject about CreativeWork Thing
12 Correction correction CreativeWork CorrectionComment or Text or URL
13 Registration number Identifier Thing Text or URL
14 Pervious registration number Identifier Thing Text or URL
15 Rights copyrightHolder CreativeWork Organization or Person
16 Right holder copyrightHolder CreativeWork Organization or Person
17 Patronage (mubdi-al-ilayb) sponsor CreativeWork Person
18 Language inLanguage CreativeWork Language or Text
19 Related formats workExample CreativeWork CreativeWork
20 Translator translator CreativeWork Organization or Person
21 | Certificates of transmission ([jazah) description Thing Text
22 Mojiz description Thing Text
23 Mojaz description Thing Text
24 Date of Jjazah description Thing Text
25 Form fileFormat CreativeWork Text or URL
26 Contents description Thing Text
27 Summary abstract CreativeWork Text
28 ardab did description Thing Text
29 Material material CreativeWork Product or Text or URL
30 Paper material CreativeWork Product or Text or URL
31 Papermaker contributor CreativeWork Person
32 Cover material CreativeWork Product or Text or URL
33 In Cover material CreativeWork Product or Text or URL
34 Endpaper material CreativeWork Product or Text or URL
35 Dusk jacket material CreativeWork Product or Text or URL
36 Spine material CreativeWork Product or Text or URL
37 Cover maker contributor CreativeWork Person
38 Miniaturist contributor CreativeWork Person
39 Tlluminator contributor CreativeWork Person
40 Binding description Thing Text
41 Type description Thing Text

Table 3. Matching manuscript properties to the properties of “CreativeWork” and “Thing” types.

(To be continued on next page)
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No. Main and sub main properties Equivalent in Schema.org Inherited from Expected type
42 Place of binding description Thing Text
43 Date of binding description Thing Text
44 Binder contributor CreativeWork Person
45 Treatment description Thing Text
46 Place of repair description Thing Text
47 Date of repair description Thing Text
48 Restoration maker contributor CreativeWork Person
49 Damage and pests description Thing Text
50 Cover description Thing Text
51 Paper description Thing Text
52 Binding description Thing Text
53 Symbol description Thing Text
54 Symbol note description Thing Text
55 Sign description Thing Text
56 Music symbol description Thing Text
57 Barfaraz description Thing Text
58 Stamp description Thing Text
59 Stamp mark description Thing Text
60 Stamp shape description Thing Text
61 Stamp description description Thing Text
62 Catchwords description Thing Text
63 Accompanying material description Thing Text
Table 3. (Continued)
No. Property Description
Description of the beginning and end of the text body or manuscript including pre-incipit, incipit,
1 contentStructure final incipit, post-final incipit, rubric, final rubric, and colophon, where a defective, figure, and lan-
guage is considered for each. Values are mentioned after (:) (e.g. “incipit: besmele ...”)
) copyrightComment In this not?, items like the ownership sign, inhe.ritance, and waqf (waqif, mawqif ‘alaybi, mawqaf,
place and sign of Waqf) are recorded before their value.
A note about manuscript correction that includes collator, place, date and sign (balagha) of colla-
3 correctionComment tion, auditor (musmi°), auditors (sami“#n), and place and date of sama ‘. Values are mentioned after
(:), (e.g. “place of collation: Astan Qudes Razavi Library” or “collator: Hussein al-Abdi”).
4 correction Type Detirrf‘line tke] tgrp.e ?f coirection in the manuscript. Expected values include “collation (mugdba-
lah)”, “sama®, “qiri’abt’.
5 cod Activities to preserve and maintain the manuscript. Acceptable values are “photographing”, “trans-
custo
Y mitting”, or “displaying”.
By applying decorations in paper and cover (dusk Jacket, endpaper, and spine), a reference is made to
. the theme and style of miniature. The expected value for paper and cover include Watermark, Mar-
6 decorationComment .
bled paper, Rule-borders and frame, Roundel, Headpiece, Mandorla, Onlays, Arabesque, Chrys-
ography, Vignette, etc.

Table 4. Local and specific properties of the manuscripts in the Iranian-Islamic information context in the Schema.org.

(To be continued on next page)
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No. Property Description
. Determine the type of decorations in the manuscript. (e.g., “Miniature”, “Illumination”, “Painting”,
7 decorationType
etc.)
In some cases, the date of writing the manuscript is expressed in code(s) as meaningful or meaning-
8 encodedDateCreated . ) .
less term(s), showing the date mostly by adding up the numerical values of the alphabet letters.
9 encodedDateModified Encoded date of re-scribal
Layout type of the manuscript in terms of column, number of lines, tabs, and tables. Value are men-

10 layout 4 P P
tioned after (:) e.g. “line number: 15”.

11 locationModified A place of re-scribal

12 nameLocation Location of name (title) in the manuscript

. In some cases, the name (title) may be provided by someone else. Expected value include: “cataloger”,

13 nameProvider C o N

scribe”, “none”.
14 numberOfPages Manuscript number of pages or leaves
15 oinalic The originality and authenticity of the manuscript. Expected value include: “original manuscript”
originali . . .
& y (Musawwadah, Mubayyadah), “copies” (transcript) and “model (exemplar) manuscript”.
16 inati A description of the manuscript pagination. The expected value can be written in “letters”, “nu-
agination
bag meric”, “abjad”, or “code”.
Describe the article dimensions, text and cover; the paper color, cover color (dusk Jacket, endpaper,
spine), and ink color (text, margin, incipit, colophon, Jjazah, entailment).

17 physicalDescription Expected values for dimension: “octavo”, “crown octavo”, “super octavo”, “folio”, “quarto”, “12*15
cm”, expected values for paper color : “banaei”, “nukbudi”, expected values for ink color: “dbabab’,
“cinnabar”, “ahmar”, “vermilion (zunjufr)”, “lapis lazuli (lazuward, laziward)”.

18 re-scribalScribe The person who completes the unfulfilled manuscript of the scribe.

19 scribe The person who writes a manuscript by hand.

The script used in writing of the manuscript. Items like type, size and quality of script are addressed
in this property.

20 script Expected values for script type: “Kufi”, “Naskh”, “Nastaliq”, “Taliq”, “Siyaq”, “Ruqab”, “Ghubar”,
“Tograh”, etc; expected values for script size : “Ghubar” (very small), “Kbafi” (small), “Jali” (big); ex-
pected values for script quality: “excellent”, “Khosh”, “readable”, “unreadable”.

21 uniformName A title (name) with which the work is better known and shows the works related to it.

Table 4. (Continued)

The most suggested properties are specific to the manu-
scripts and are compatible with the Iranian-Islamic infor-
mation context. These properties are of special status in the
standards of cultural heritage context, but are not men-
tioned in the Schema.org.

Six properties are suggested to be added to the “Creative-
Work” properties’ type, as these properties, apart from the
manuscript type in the Iranian-Islamic information con-
text, are also applicable to other types of “CreativeWork”
like “book”, “article”, “blog”, “map”, “webpage”, etc. These
six properties are tabulated in Table 5.

As observed in Table 5, the last four properties are in the
relational form existing between entities of the “Creative-
Work” type in the bibliographic world. These properties
can be, in turn, defined and applied to the Schema.org to
describe and organize the manuscript type in the Iranian-
Islamic information context. It should be noted that the re-

lations in the bibliographic world are indeed much greater
between entities or types.

5.0 Discussion and conclusion

To localize the manuscript type in the Iranian-Islamic infor-
mation context, the manuscript properties (identified in the
research population) were matched to the properties of the
parent type manuscripts. The results indicated that sixty-
three properties corresponded to the “Thing” and “Crea-
tiveWork” properties, as shown in Table 3. The “descrip-
tion” property was, in turn, consistent with twenty-eight
properties of the manuscript type in the Iranian-Islamic in-
formation context. This property describes one data entity
in general and, given its generality, it can accommodate
many other cases. This property is indeed similar to the note
area in the International Standard for Bibliographic De-
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No. Property Expected type

Description

1 accrual Method Text

The method by which items are added to the collection. The best rec-
ommended is applied the controlled vocabulary. Expected value in-

» o«

clude: “purchase”, “donate”,

« wa af'n.

» «

transfer”,

» G

order”, “loan”, “entailment”,

2 descriptor Person

Explanation or description of creative works

3 hasAddition CreativeWork or Text or URL

Applying this property, when creative works are unrelated to the body
(in margin like along translation), like a creative works that is added to
it.

Inverse property: isAdditionOf.

4 hasDescription Text or URL

Apply this property, when creative works are related to body (in margin
with translation). A description of this creative works. Related items
like extent of margin, place and date of margin, date of translation, and
style of translation is referred.

Inverse property: isDescriptionOf.

5 isAdditionOf CreativeWork or Text or URL

A creative works that this creative works is an added of

Inverse property: hasAddition.

6 isDescriptionOf Text or URL

A creative works that this work is a description of.

Inverse property: hasDescription.

Table 5. Suggested properties to add for the “CreativeWork”.

scription (ISBD) for the description and organization of the
content objects.

Twenty-one specific properties were accordingly sug-
gested for the manuscript type in the Iranian-Islamic infor-
mation context, as shown in Table 4. These proposed prop-
erties are mostly addressed in the metadata standards of the
cultural heritage context, as well. However, the lack of
Schema.org attention to the standards of cultural heritage is
much felt in the schemas of other entities. As such, localiz-
ing and suggesting such properties like “contentStructure”,
“copyrightComment”, “correctionType”, “decoration-
Type” and “decorationComment” are essential in describ-
ing and organizing the manuscripts in the Iranian-Islamic
information context.

Six properties were suggested to be added to the proper-
ties of “CreativeWork” type, as depicted in Table 5. These
properties in addition to being of manuscript type, are ap-
plicable and inherited to other types of “CreativeWork” like
“book”, “article”, “blog”, “map”, “webpage”, etc. The four
proposed properties were in relational form, applicable to
the bibliographic world, and were commensurate with the
Schema.org context in all subtypes of “CreativeWork”. The
proposed property of “accrualMethod” complied with the
Dublin Core Metadata Standard, which fitted well into the
Schema.org context in all subtypes of “CreativeWork”.

However, there exists no study in the literature investi-
gating thelocalization of the manuscript type in the Iranian-
Islamic information context. The present study is indeed
different from other studies conducted in the field of

Schema.org. For instance, some studies including Aldaej
(2015) and Aldaej and Krause (2014) that have developed
the schema or properties, suggested the proposed schema
for virtual learning context resources. Also, Aghadeh (2018)
designed added properties for authority records in
Schema.org, and Fardehosseini et al. (imprint) developed
properties of “book” type by applying metadata elements of
cultural heritage context standards (like LRM). In general,
metadata standards of the cultural heritage context have
more properties than Schema.org for describing content ob-
jects, indicating its maturity and focus for the organization
of content objects.

This study thus intended to localize the properties of
manuscript type in accordance with the Iranian-Islamic in-
formation context. The proposed schema is applicable to
centers that have published or tend to have metadata records
related to the manuscripts in the Iranian-Islamic infor-
mation context on the web. By using the Schema.org vocab-
ulary for markup, it is indeed possible for researchers and
other users to better retrieve and access manuscripts in for-
mats like Microdata, RDF, or JSON-LD. With Microdata
markup, the structured data is integrated within the main
HTML of the page, whereas JSON-LD uses a Javascript ob-
ject to insert all of markup into the head of the page, which
is often a simpler implementation from a development per-
spective (Jaiswal, 2018). The use of such a schema will also
lead to more structured data in the Web environment, the
realization of Semantic Web, and retrieval of related knowl-
edge. A record of the manuscripts in the Iranian-Islamic in-
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<div itemscope itemtype="http://schema.org/Manuscript">
<span itemprop="about">3V ¥ {8 - (<2l a de</span>
<span itemprop="about">lgiuly g Ledu 5 - aSlul</span>

</div>

<div itemprop="author" itemscope itemtype="http://schema.org/Person">
<span itemprop="name"> 3 O s3<</span>

<div itemprop="scribe" itemscope itemtype="http://schema.org/Person">

</div>

<span itemprop="name"> S Gpuadess (p yi=a</span>

<div itemprop="copyrightHolder" itemscope itemtype="http://schema.org/Organization">

</div>

</div>

<span itemprop="name">( ! =S (5 ) 4o (Lo 4NSLE</span>

<span itemprop="identifier">1085855</span>
<span itemprop="inL.anguage">: »></span>
<span itemprop="name">a slall AL /span>

Figure 1. A markup record based on the designed schema in Microdata syntax.

formation context marked up with the designed schema in
the Microdata syntax is illustrated in Figure 1.

Moreover, localization and application of this schema
along with its suggested properties make it possible to rep-
resent manuscripts metadata records in the Google Knowl-
edge Graph (KG) and display structured data in other Web
search engines, which in turn lead to more indexability and
semantic visibility of the metadata records followed by eas-
ier knowledge retrieval. Online information providers and
Web designers are thus eager to use this schema to make
their content, especially the content of cultural heritage
context, more indexable and visible. Indeed, many content
owners spend a lot of money and consult with companies
active in SEO, seeking high rankings in Web search engine
results, while adhering to and applying this schema and
markup its content objects can lead to high ranking in
search engine results, and thus higher semantic visibility in
Google’s Knowledge Graph.

The implications of the results obtained are to increase
the end-user satisfaction resulting from the relevance of the
search results, and also to display the semantic metadata rec-
ords of the manuscripts in the Iranian-Islamic information
context through this schema, as are the ultimate goal of any
search engine. As such, the properties identified for the
manuscripts in the Iranian-Islamic information context can
be applied to create metadata application profiles for de-
scribing and organizing manuscripts, especially in the elec-
tronic environment. These properties can also increase ac-
cess points and improve accessibility to the manuscripts,
which consequently can increase manuscriptology studies.
Moreover, the properties of the manuscripts in the Iranian-
Islamic information context have different applications, in-
cluding enhancing or completing Text Encoding Initiative

(TEI), incorporating other content standards, and imple-
menting them in library software or Content Management
Systems (CMS). Finally, conducting further studies to im-
prove the semantic of Schema.org, and extending its vocab-
ularies on the basis of the reference conceptual models for
the cultural heritage context and content standards, like
LRM, RiC CRM, CIDOC CRM, and RDA would be

contributive.
Notes

1. Microdata was introduced in 2009 as a part of the
HTMLS specifications (Homoceanu 2015, 22), and the
initial syntactic context was recommended by the
Schema.org to markup web contents.

2. A method for structuring a group communication pro-
cess so that the process is effective in allowing a group of
individuals, as a whole, to deal with a complex problem.
In other words, Delphi technique is a series of intensive
questionnaires combined with controlled opinion feed-
back (Habibi et al. 2014, 8).

3. Properties, fit to the structure of the Schema.org, in-
cluded the attributes and relationships that were termed
the “property” in this study.

4. For a look at all the properties of the “CreativeWork”
type, see http://schema.org/Manuscript.
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