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PubMed Central (PMC) 

A free archive of biomedical and life sciences journal literature at the U.S.  
National Institutes of Health's National Library of Medicine (NIH/NLM).  
 
 In keeping with NLM’s legislative mandate to collect and preserve the 

biomedical literature 
 PMC serves as a digital counterpart to  
   NLM’s extensive print journal collection.  
 Launched in February 2000 
 PMC was developed and is managed by NLM’s National Center for 

Biotechnology Information (NCBI). 
 Full text Platform based on JATS XML 
 
 
 
PubMed 
Available to search database of  
biomedical citations and abstracts 

https://www.ncbi.nlm.nih.gov/pmc/ 
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ScienceCentral 

 Launched in December 2013 
ScienceCentral is a platform of free or open access full text database based 
on JATS XML of scientific society journal literature provided by the Korean 
Federation of Science and Technology Societies (KOFTS).  

• To increase the visibility of non-profit scientific societies or institutional 
journals   globally 

• Aims to promote human culture and 
civilization by providing invaluable 
scientific information freely and easily to 
all world scientists and citizens. 

• At least bibliographic information, 
abstract, tables, figures and references 
should be in English although the 
language of text is not English. 

• Chemical structures and mathematical formula should also meet the 
XML presentation according to ChemML and MathML, respectively. 
Tables should be in XML format. 

https://www.e-sciencecentral.org 
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Add a journal to PMC (1/3) 

1. Scientific Quality Standard 
 
 

2. Technical Requirements 
 
 
 
Files required for each deposited article: 
 
1. A separate XML data file for the full text of each article. 
2. The original high-resolution digital image files for all figures in each 

article. 
3. A PDF, if one exists, in addition to the XML version (but not as the only 

form.) 
4. Supplementary data files (e.g., spreadsheets or video files) available 

with the article. 
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Add a journal to PMC (2/3) 

3. The Evaluation and Setup Process 
 
Step1. Publisher Application 
 https://www.ncbi.nlm.nih.gov/pmc/publisherportal/ 
 
Step2. Initial Application Screening 
 
 Journals that do not pass the initial application screening for any of the 

above reasons are eligible to reapply in 24 months. 
 

Step3. Scientific Quality Review 
 
 After a review of the journal information, policies, and content, PMC 

will inform the publisher whether or not the journal meets PMC's 
scientific quality standard.  

 Only English journal 

https://www.ncbi.nlm.nih.gov/pmc/publisherportal/
https://www.ncbi.nlm.nih.gov/pmc/publisherportal/
https://www.ncbi.nlm.nih.gov/pmc/publisherportal/
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Add a journal to PMC (3/3) 

Step 4. Technical Evaluation 
The publisher submits a representative set of sample files, which are 
evaluated to ensure that the journal's data meets PMC's technical quality 
standards. Keep in mind that: 
 
Step 5: Pre-Production 

 
 PMC will ask the publisher to complete a formal PMC Participation 

Agreement with NLM. Release to Live 
 
Step 6: Release to Live 
 NLM countersigns the publisher's PMC Participation Agreement and 

releases the journal to the PMC public site with the publisher's approval. 
 

4. Reapplications 
 Any reapplication to PMC will be processed as a new application and will 

be subject to initial quality screening, scientific quality review, and 
technical evaluation (when applicable). 
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Add a journal to ScienceCentral (1/2) 

ScienceCentral comprises scientific, technical, engineering, agricultural, and 
medical journals.  
 
The application process is as follows: 
 
Step 1. Request for inclusion to ScienceCentral 
 
 The journal publisher or copyright owner should request inclusion in 

ScienceCentral with a application form. 
 http://www.e-sciencecentral.org/pub/pubinfo/application.php 
 
Step 2. Review of the journal’s scientific quality 
 
 A journal is eligible for inclusion in ScienceCentral after the KOFST’s 

Advisory Committee 
 Included in ScienceCentral, a journal should be peer-reviewed 
 Include Roman character bibliographic information, abstracts, and  
  references.  
 English journal or local language. 

http://www.e-sciencecentral.org/pub/pubinfo/application.php
http://www.e-sciencecentral.org/pub/pubinfo/application.php
http://www.e-sciencecentral.org/pub/pubinfo/application.php
http://www.e-sciencecentral.org/pub/pubinfo/application.php
http://www.e-sciencecentral.org/pub/pubinfo/application.php
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Add a journal to ScienceCentral (2/2) 

Step 3. Technical evaluation of Journal Article Tag Suite (JATS) XML 
(eXtensible Markup Language) 
 
 The publisher provides ScienceCentral with the full text XML in a JATS 

XML format. ScienceCentral provides the ftp site to which it should be 
submitted.  

 
 
Step 4. ScienceCentral Participation Agreements 
 
 If the journal passes the data evaluation, ScienceCentral asks the 

publisher to complete two copies of the ScienceCentral Participation 
Agreement with the Korean Federation of Science and Technology 
Societies (KOFST).  
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PMC, ScienceCentral –Journal list 

PMC- Journal repository 
ScienceCentral - Journal repository 
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PMC, ScienceCentral - Archives 

PMC- Archives 

ScienceCentral- Archives 
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PMC, ScienceCentral – Table of Contents (TOC) 
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PubMed Central Viewer tools  

JATS XML  

HTML 

PubReader 

Epub 

Citation tool 

PubMed XML 
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ScienceCentral Viewer tools  

JATS XML  

HTML PubReader 

Epub 

Citation tool 
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Search at Google scholar 
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3. JATS XML and Structure of XML 
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JATS XML 

 What is JATS(Journal Article Tag Suite)  XML ? 

  year 2003 NLM 1.0 

  year 2004 NLM 2.0 

  year 2008 NLM 3.0 

  year 2012 JATS 1.0 (NLM 3.1) - ANSI/NISO Z39.96-2012 

 December 2015  NISO JATS 1.1- ANSI/NISO Z39.96-2015 

 

 ANSI  (American National Standards Institute) 

 NISO (National Information Standards Organization) 

  Tag Sets 

  Journal Archiving and Interchange 

  Journal Publishing 

  Article Authoring 

 

 JATS Extensions 

 Book Interchange Tag Suite (BITS) 
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 XML (Extensible Markup Language)? 
 Stands for EXtensible Markup Language 
 A markup language much like HTML 
 Designed to carry data, but not to display data 
 W3C Recommendation 
 

Markup: A system for annotating a document in a way that is syntactically 
distinguishable from the text 

 
 DTD (Document Type Definition)? 

  Document definition 
    : Logical structure of document 
 DTD component 

1. Element 
2. Attribute 
3. Value 

Set a structure of three components and link to DTD at XML file. 
DTD should follow defined structure 

XML? 

<?xml version="1.0" encoding="UTF-8"?> 
<!DOCTYPE note SYSTEM "Note.dtd"> 
<person sex="male"> 
  <firstname>Gildong</firstname> 
  <lastname>Hong</lastname> 
</person> 
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Merits and Demerits of XML 

 Merit of XML 

 Simplicity  

 Compatibility 

 Extendability 

 Recognizable Context Information  

 Separation between Content and Expression 

 Simple Comparison and Calculation of Data 

 

 Demerit of XML 

 It is necessary to define too much to describe simple and special 
data. 

 XML document is compatible because it is text file, but it forms big 
files and is slow at processing. 

 
XML is  data manipulation language that has many benefits compared to disadvantages, 

and it is  easy to be interconverted and  distributed. 
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Applications of XML 

Applications of XML 
 RDF (Resource Description Framework) 

     : Similar to classical conceptual modeling approaches (such as entity– 
relationship or  class diagrams) 

 RSS (Rich Site Summary) 

    : Called “feed”, “web feed” or channel included in surmarized text and 
metadata like publishing date 

 MathML (Mathematical Markup Language) 

     : Mathematical markup language, an application of XML for describing  
mathematical notations and capturing both its structure and content. 

 ChemML (Chemical Markup Language) 

     : An approach to managing molecular information using tools such 
as XML and Java. 

 XHTML (Extensible Hypertext Markup Language) 

     : A part of the family of XML markup languages 

 SVG (Scalable Vector Graphics) 

     : An XML-based vector image format for two-dimensional graphics 
with support for interactivity and animation 
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XML “Tree structure” 

XML documents form a tree structure that starts with "the root" and 
branches to "the leaves". 

ArticleSet 

Article Article 

Journal ArticleTitle AuthorList ArticleIdList History 

Title Volume Issue PubDate 

Year Month Day 

Received date  Accepted date Publish date 

Year Month Day 
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Example of XML “Tree structure” 

Folder shows “tree structure”` 

XML Document shows “tree structure” 
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JATS – Journal Publishing Tag Library 

Elements (263 elements) –June, 2017 Attributes 

<article article-type="research-article" dtd-version="1.1" xml:lang="ko" 
xmlns:mml="http://www.w3.org/1998/Math/MathML" 
xmlns:xlink="http://www.w3.org/1999/xlink" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"> 
 
 
language code: 
Ex) xml:lang=“ja-Hani” (Japanese written in Kanji [Hanzi, Hanja, Han]),  “mn” 
(Mongolian), “war” (Philippines), “vi” (Vietnamese), “zh” (Chinese),  
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Structure of JATS XML 

<journal meta></journal meta > 

<journal title></journal title > 

<issn>:pISSn/eISSN</issn> 

<publisher></publisher> 

<article meta></ article meta > 

<article-id pub-id-type></ article-id pub-id-

type> 

<article categories></article categories > 

<title group></title group> 

<contrib-group> 

 <name><surname></surname> 

 <given-names></given-names></name> 

<aff>: 저자소속</aff> 

<pub-date pub-type> 

<permissions></permission> 

<license-type></license-type> 

<abstract></abstract> 

<keyword></keyword>    

<sec-sec-type=“intro”></sec> 

<sec-sec-type=“methods”></sec> 

<sec-sec-type=“results”></sec> 

<sec-sec-type=“conclusion”></sec> 

<sec-sec-type=“discuss”></sec> 

<sec-sec-type=“other”></sec> 
 
 
 
 

<fn-group>: figure 

<ref-list> 

  <title> 

  <ref-id> 

  <element-citation publication-

type="journal“> 

  </element-citation> 

  <person-group person-group-

type="author"> 

     <name><surname></surname> 

     <given-names></given-names></name> 

  </person-group> 

  <article-title></article-title>     

  <source></source> 

  <year></year> 

  <volume></volume> 

  <fpage></fpage> 

  <lpage></lpage> 

  <comment></comment> 
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JATS XML elements (front) 

<front> 
<journal-meta> 
…… 
<journal-title-group> 
<journal-title>Science Editing</journal-
title><abbrev-journal-title>Sci Ed</abbrev-journal-
title></journal-title-group> 
<issn pub-type="ppub">2288-8063</issn> 
<issn pub-type="epub">2288-7474</issn> 
……. 
<article-categories> 
<subj-group> 
<subject>Original Article</subject></subj-
group></article-categories> 
<title-group> 
<article-title>Increased number of papers co-
authored by professor and his students in 
humanities and social sciences journals published 
in Korea</article-title> 
</title-group> 
…… 
<kwd-group> 
<kwd>Authorship</kwd><kwd>Bibliometrics</kwd
><kwd>Humanities</kwd><kwd>Republic of 
Korea</kwd><kwd>Social sciences</kwd> 
</kwd-group></article-meta></front> 

<journal-title-group> 

<article-title> 

<contrib-group> 

<pub-
date> 

<permissions> <license> 

<kwd-group> 

<abstract> 
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JATS XML elements (body) 

<body> 
<sec sec-type="intro"> 
<title>Introduction</title> 
<p>In science and engineering, single-
authored papers are rare, and co-authored 
papers are common.  
… 
 
</sec> 
<sec sec-type="materials|methods"> 
… 
</sec> 
 
<sec sec-type="results"> 
….. 
</sec> 
 
<sec sec-type="discussion"> 
<title>Discussion</title> 
……………… 
professor-student co-authorship is finding its 
place in the humanities and social sciences in 
Korea.</p> 
</sec> 
</body> 

<body> 
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JATS XML elements (back) 

<back> 3. Jang H, Kim K, Huh S, Kim H. Increasing number 
of authors per paper in Korean science and 
technology papers. Sci Ed 2016;3:80-9. 
 
<ref id="b3-se-4-1-18"> 
<label>3</label> 
<element-citation publication-type="journal"> 
<person-group person-group-type="author"> 
<name><surname>Jang</surname><given-
names>H</given-names></name> 
<name><surname>Kim</surname><given-
names>K</given-names></name> 
<name><surname>Huh</surname><given-
names>S</given-names></name> 
<name><surname>Kim</surname><given-
names>H</given-names></name></person-group> 
<article-title>Increasing number of authors per paper 
in Korean science and technology papers</article-
title> 
<source>Sci Ed</source> 
<year>2016</year> 
<volume>3</volume> 
<fpage>80</fpage> 
<lpage>9</lpage> 
</element-citation></ref> 

<sec sec-type="supplementary-material"> 
<title>Supplementary Material</title> 
<p><bold>Suppl. 1.</bold> Categories and 
Korean Citation Index impact factors of the 
journals studied</p> 
<supplementary-material id="SD1-se-4-1-12" 
content-type="local-data"> 
<media xlink:href="se-4-1-12-supple.xlsx" 
mimetype="application"/></supplementary-
material></sec> 

<fn-group> 

<sec sec-
type="supplementary-
material"> 

<ref-list> 
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Unicode 

• 2. JATS XML 원문구축 http://unicode-table.com/en/  

HTML Entities 
http://www.w3schools.com/html/html_e
ntities.asp  
- Replace with the entity codes about &, <, > so on in 
ASCII codes. 
   
- Without some unicodes in ASCII, Convert it to anci 
and ascii type to see the character  

http://unicode-table.com/en/
http://unicode-table.com/en/
http://unicode-table.com/en/
http://unicode-table.com/en/
http://www.w3schools.com/html/html_entities.asp
http://www.w3schools.com/html/html_entities.asp
http://www.w3schools.com/html/html_entities.asp
http://www.w3schools.com/html/html_entities.asp
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4.  Applications of XML 

1) MathML  

2) ChemML 
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What is MathML  

MathML(Mathematical Markup Language )? 
 

 Mathematical Markup Language (MathML) is a mathematical markup language, 
an application of XML for describing mathematical notations and capturing both its 
structure and content.  

 
 It aims at integrating mathematical formulae into World Wide Web pages and 
other documents. 
  W3C Recommendation and part of HTML5 
 MathML is available to add the XML file as xml. 
 
 

Presentation MathML  vs Content MathML 
 

Presentation MathML 
 MathML focus on  display of math 
 There are more than 30 elements 
 Elements’s name begins  “m”. 
 
Content MathML 
 Focus on contents rather than display of math 
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Mark of MathML for example 

* Make the use  of  a data and resource  to  web document if used with MathML 



32 The 4th Asian Science Editors’ Conference and Workshop 2017 

MathML Elements 

 
 

Elements Rendering MathML Source Code 

mo operator <math><mo>-</mo><mo>+</mo><mo>=</mo></math> 

mi  identifier <math><mi>A</mi></math> 

mn number <math><mn>3</mn></math> 

mtext text <math><mtext>KCSE</mtext></math> 

mfrac <math><mfrac><mn>A</mn><mn>B</mn></mfrac></math> 

msqrt <math><msqrt><mi>A</mi></msqrt></math> 

mroot <math><mroot><mi>B</mi><mi>A</mi></mroot></math> 

msup <math><msup><mi>A</mi><mi>B</mi></msup></math> 

msub <math><msub><mi>A</mi><mi>B</mi></msub></math> 

mover <math><mover><mi>AB</mi><mo>&#8594;</mo></mover></m
ath> 

mtable 행렬 표현 <math><mfenced><mtable><mtr><mtd><mn>0</mn></mtd><m
td><mn>1</mn></mtd></mtr><mtr><mtd><mn>0</mn></mtd>
<mtd><mn>1</mn></mtd></mtr></mtable></mfenced></math> 
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ChemML Elements 

ChemML /CML(Chemical Markup Language) 

 
Building blocks of chemistry 

 atoms  

 ions  

 molecules  

 ChemML 

<chem> 
<atom>H</atom> 
</chem> 

<chem><molecule> 
<atom n="2">H</atom> 
<atom>O</atom> 
</molecule></chem> 

<chem><molecule n="2"> 
<atom n="2">H</atom> 
<atom>O</atom> 
</molecule></chem> 
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JATS XML to conversion 

5. JATS XML to conversion 

 

1) JATS XML to HTML (website) 

2) JATS XML to PubReader (HTML5, Using the open 

source ) 

3) JATS XML to PDF 

4) JATS XML to ePub (ebook 3.0) 
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Workflow MS-word to JATS XML 

PDF file 
Conversion to  

MS-word 

Text to JATS XML 
(body, references) 

JATS XML Validation 

XML to HTML 

XML to PDF 

XML to ePub file 

ABBYY FineReader 

Extraction to Text  
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A difficulty in sorting  
the sell without style 
 

(Table) – Original PDF 

(Table) – Extract to Excel  

(Table) – JATS XML 

PDF to Text 

Workflow-table 
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Table  Workflow – Excel to XHTML 

1) Extract table from PDF file 
2) After copying extracted table, 

paste it on the excel 
3) Excel to XHTML automatically 
4) Check the indentation, range, italic, 

bold so on. 
5) Add it to JATS XML file 
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JATS XML to HTML 

The following shows the relationship between XSL and CSS files 

XML 
document 

XSL 
transformation 

XHTML 
output 

CSS 
layout 

+ 



39 The 4th Asian Science Editors’ Conference and Workshop 2017 

JATS XML to PubReader 

Touch Computing  
 
- The end interface of mouse => Touch computing 
- Sliding/multi-touch/Gesture/UX(User Experience) 
    

Change of Service 
- Generalization of various digital device, e.g. Smart phone and  tablet 
- Competition of OS, e.g. ios and android 
- Extinguish of resolution 
 

Application strategy of HTML5  
- Using the OSMU(One Source Multi Device)-Cutting production cost of the 
contents 
- Accept OS / Screen Size & Screen Resolution / Multi Device 
- Service contents multi-media streaming  based on multi-media  
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JATS XML to PubReader – Smart device 

• XML to PubReader 
• Access from whatever device you are using 
• Use XSLT to convert it into an HTML5- Enabled for sliding and touch 
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JATS XML to PubReader - browser 

Multi-column 
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PubReader – Source Download  

GitHub: https://github.com/ncbi/PubReader 

java -jar saxon9he.jar -xsl:test-page.xsl -s:test-article1.xml > test-article1.html  
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JATS XML to ePub 

ePub (electronic publication)? 

 

 A Standard of open type electronic book established from 
IDPF(International Digital Publishing Forum) 
 JATS XML is easy to be reused and converted into variable format such as ePub 

(eBook) 

 Automatic optimization to size of devices as converted into ePub 
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container.xml 

The information of iBooks 

ncx(Naviagtion Center extended) 

The structure of ePub 

 "application/epueb+zip“ 
 An EPUB file is a ZIP archive that 
contains 

.css(Cascading Style Sheet) file 

 ebook 

Images file  

ePub -ePub 3.0 -Component 
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XML 

FO-XSLT 

FO-Document + PDF Dcoument 

Formatter 

JATS XML to PDF 
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JATS XML-based full text database 

PubMed Central 

ScienceCentral 

JATS XML to Conversion PubMed Central , ScienceCentral 

Crossref XML 

PubMed XML 

DOAJ XML 
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Thank you. 

younsang@m2community.co.kr 
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