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Note: The Beta 3 preview should not be used for production purposes.
[bookmark: _Toc267051337]Abstract
The Microsoft Article Authoring Add-in for Word enables the creation and editing of files in the National Library of Science’s XML format, and access and edit the metadata associated with the files.  The NLM format is used for archiving articles in the National Library of Science’s PubMed Central repository, and also used by other Information Repositories and commercial publishers as part of their article publishing and archival workflows.  
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[bookmark: _Toc267051339]Overview
At the core of this Beta 3 preview of the Microsoft Article Authoring Add-in is the ability to save and open files in the National Library of Science’s XML format, and to be able to access and edit metadata associated with the contents of the file.  The NLM format is used for archiving articles in the National Library of Science’s PubMed Central repository, and also used by other Information Repositories and commercial publishers as part of their article publishing and archival workflows.  
In addition, the add-in enables or simplifies a number of activities that are part of the authoring and scholarly publishing process, such as:
· gathering information about the author and article at the time of the article authoring
· enabling journals to provide authors with templates containing the structure for articles, and provide information for self classification of the articles by the authors
· enabling  access to the author and article metadata contained in the Word file, based on the Open XML format, through the use of the NLM tagset and Open XML document structure
· enabling the editorial staff to have access to the article and journal metadata directly within Word
· enabling two-way conversion between Open XML and the NLM formats

The Quick Start section provides the information needed to start using the add-in from the point of view of an author.  This guide also covers the different capabilities of the add-in and the data formats involved, more relevant for journal editors, in other sections in more detail.
[bookmark: _Toc267051340]System Requirements
Microsoft Word 2007 or 2010 is required for the add-in to be installed.
Microsoft InfoPath 2007 or 2010 with the .NET Programmability Support option is required for full access to the NLM metadata for editing.  Note that InfoPath is part of some of the Microsoft Office suites.
[bookmark: _Toc267051341]Limitations of the Beta 3 preview
[bookmark: _Toc267051342]ID Remapping
When importing files, relationships between elements and properties based on ID values are preserved, but the actual value of the IDs are not.  IDs which are not referenced are discarded.
[bookmark: _Toc267051343]Importing Existing NLM Files
When importing files, if any elements or properties in the NLM XML document are not supported, a dialog is displayed listing all occurrences of unsupported elements, and those items are ignored.  The Beta 3 preview should be used only for testing purposes and not in production systems.
[bookmark: _Toc267051344]Feedback
If you encounter issues related to validation of NLM files, incorrect content, usability issues, or data loss, please contact us through the blog or email addresses, and, if possible, please provide a test file demonstrating the problem.  We also welcome your feedback and suggestions.

[bookmark: _Toc267051345]
Quick Start
This section walks through the basic process of using templates and creating a simple document in the NLM format.  Most of the author interaction will be with the familiar Word user interface, with the add-in providing structure to the document and access to information about the author and article.
In normal usage, authors will start by downloading article templates from the journals to which they wish to submit articles.  As part of this release, a number of sample templates are installed with the add-in. Using Microsoft Word and the Article Authoring Add-in v3, authors will create a new document by selecting a template, from “My templates…”, as shown in Figure 1.
[image: ]
[bookmark: _Ref188344962][bookmark: _Ref204707344][bookmark: _Ref188344782]Figure 1 - Template section when creating a new file
When the new document is created, authors will see a document and user interface similar to that depicted in Figure 2.  In this example, the template contains a number of required sections for the article, as well as keywords for authors to select and classify their article with.  The template can also contain optional sections and other information to assist the author in producing an article that complies with the requirements of different journals.
[image: ]
[bookmark: _Ref182281457]Figure 2 - Author experience with a new document created from a template
Next we will add content to some of the sections and then save the file in the NLM format.  Hovering over the Title section highlights the content, as shown in Figure 3, which can then be edited, Figure 4.  Only the heading of the Title element and that of custom sections can be edited.  Templates specify whether custom sections, with user defined headings, can be added to the article.
[image: Title section]
[bookmark: _Ref188351082]Figure 3 - Title section

[image: Text for title]
[bookmark: _Ref188351093]Figure 4 - Editing the article title
Every section has a section tab, and the user interface for sections enables easy selection of a whole section by clicking on the tab with the section name, as shown in Figure 5 through Figure 8.
[image: ]
[bookmark: _Ref188945224]Figure 5 - Abstract section without focus
[image: ]
Figure 6 – Cursor over the Abstract section highlights its content
[image: ]
Figure 7 - Clicking inside the Abstract section shows the section tab
[image: ]
[bookmark: _Ref188945234]Figure 8 - Section highlighted by clicking on the section tab
Next we will add different types of content to the Introduction section.  In the example shown in Figure 9, we have added a table, containing text with different formatting, an equation, and a footnote.
[image: ]
[bookmark: _Ref188351429]Figure 9 – Various types of content in the Introduction section
The template used to create the document also exposes some optional sections.  As an example, to add a Discussion section to the article, select the Insert Sections tab, and click on the Optional Sections menu, as shown in Figure 10.
[bookmark: _Ref188351585][image: ]
[bookmark: _Ref204706818]Figure 10 - Insert Sections tab with Optional Sections menu
As shown in Figure 11, sections can be nested within other sections, in this case by inserting a Participants section within the Results section of the article.
[image: ]
[bookmark: _Ref188351685]Figure 11 – Nesting of sections
This basic example of an article can now be saved in the NLM format by selecting the "Save As NLM Format" menu item, Figure 12.  The resulting XML file is packaged as an .nlmx file, a zip file which enables related data, such as figures, to be packaged with the article.
[image: ]
[bookmark: _Ref188351948]Figure 12 - Save As NLM Format menu entry
It is possible to examine the contents of the nlmx file by appending “.zip” to its filename.  The nlmx file includes a Content folder, and inside of this folder will be an nlm.xml file.  Opening the nlm.xml file will reveal the content that was created above, in the NLM format, including the tables, formatting, footnotes, and sections.


As shown in this example, the basic experience of using the add-in for authoring articles is straightforward and it is largely based on the default functionality within Word.  Authors are not required to learn new concepts to get started.  In other sections of this guide, more advanced functionality will be covered, as well as features targeted specifically at journal’s editors, copy editors, and institutional repository staff.
[bookmark: _Toc267051346]
Additional Author User Interface Elements
In addition to the features introduced in the Quick Start section, there are two key components of the add-in user interface that authors will likely interact with.  The first is the Author Panel, where authors can enter information (metadata) about themselves and the article.  The second component is the Insert Sections tab, where authors can access optional sections, export and import references, change settings, and apply different templates to an already existing article.
[bookmark: _Toc267051347]The Author Panel
[bookmark: _GoBack]Authors are able to enter information about themselves and about the article in the Author Panel, Figure 13, including keywords, subjects covered in the article, author notes, alternate title information, and funding details.
[image: ]
[bookmark: _Ref215342057]Figure 13 - Author Panel sections
The Authors field, at the top of the Author Panel, provides a way for authors to enter information about those to be listed as co-authors.  Note that the order in which the authors are listed is relevant.  Author names are separated by semicolons, and additional information can be entered by double clicking on a name, as shown in Figure 14.
[image: ]
[bookmark: _Ref215344518]Figure 14 - Entering author details
Templates may contain information which pre-populates some of the fields in the author panel, both to assist the author and to foster consistency across articles, for example in relation to keywords and subject classification, as shown in Figure 15.
[image: ][image: ]
[bookmark: _Ref215342712]Figure 15 - Keywords and Subjects
The Author Notes section enables authors to provide correspondence information, enabling readers to contact them at a later time, and footnotes that apply to the article as a whole, not just to a specific term or paragraph within the article.
[image: ]
Figure 16 – Notes
The Title Group section, Figure 17, within the Author Panel enables authors to provide additional information or versions of the article’s title in other languages.
[image: ]
[bookmark: _Ref215343358]Figure 17 - Additional Title information
Funding information can be provided through the Funding section of the Author Panel.  Especially when used within universities or other institutions, the template may present pre-populated options to the author, or the author can enter new grant numbers and sponsor information, as shown in Figure 18.
[image: ]
[bookmark: _Ref215343278]Figure 18 – Example of funding information pre-populated from a template
[bookmark: _Toc267051348]The Insert Sections Tab
The insert Sections tab enables authors to insert additional content into the article and to configure the add-in’s settings, as shown in Figure 19.
The Sections group provides easy access to the sections defined in the template used to create the article.  Usually a section can only be used once at a given level.  Some templates may include custom sections, which authors can use to enter arbitrary section names.  The Sections group also enables authors to select sections defined as optional in the template.
[image: ]
[bookmark: _Ref215345886]Figure 19 - Insert Sections tab
The References group in the tab provides a way for authors to import and export references used in the article, using the NLM format.  When importing references, the references can be added to the current document or to the Source Manager.  When exporting, the author can select to export just the references in the current document or all the references listed in the Source Manager.
In the Tools group, the Author Panel and Resource Panel commands toggles the panels on or off.  The Settings command displays the add-in’s options dialog.  The Apply New Template command enables authors to apply a different template to the current article.  The ability to apply different templates is useful in those cases where an article is rejected by a journal and needs to be adapted to the template of another journal for submission.
In the settings dialog, there is an option to enable the add-in to always pre-populate the author field with the information about the author, as well as enable the add-in to interact with the Microsoft Outlook address book to retrieve and store information about authors, enabling re-use, with the goal of simplifying data entry and reducing errors.
[bookmark: _Toc267051349]
Microsoft Article Authoring Add-in (Beta 3 preview) 
There are three components to the overall add-in solution:
1. The Microsoft Word add-in, a redistributable component used for authoring articles
2. Article templates, created and distributed by the journals or learned societies, to be used by the authors as the starting point for writing articles
3. Template creation tools, to be used by the editorial staff at journals and/or learned societies 

As part of the add-in user interface, there are four fundamental pieces of functionality directly exposed to authors and editors, as shown in Figure 20:
1. The Author Panel, where the author enters metadata such as Keywords and Article Notes. 
2. The Insert Sections and Insert Special tabs, which enable the authors to add different sections to the document.
3. The ability to save and import XML files in the NLM format.
4. A custom form which provides access to all of the metadata elements in the NLM tagset

[image: ]
[bookmark: _Ref182222290]Figure 20 - Key components of the user interface
Authors will download the add-in once from a journal web site, and then download article templates from the different journals to which they want to submit articles.  Journals will be able to update and provide new templates to authors over time.
Internally to the journals, editors, copy editors, and service providers will use the add-in to add or change metadata in the article as part of the publishing workflow, as well as to convert to the NLM tagset for archival.  With the article content being stored in Open XML and the metadata in the NLM tagset within the same docx file, third parties will be able to develop tools to access, extract, and add information to the article as it is being processed.
[bookmark: _Toc267051350]Audiences and Usage Scenarios
Four audiences are foreseen at this point for the solution:
1. The vast majority of users (authors and editors) will only interact with the add-in through the templates, filling in the sections that are defined within them,  through the Author panel, for entering author and article related metadata (authors info, notes, and then keywords and subject), and through the “Save as NLM Format” feature.
1. The Editorial staff will create templates for their journals, to be downloaded by authors and used for submissions.
1. Software developers/ISVs will develop tools to be used in the publishing workflow which will extract or add information (such as author, references, and article metadata, perhaps even the sections) to the docx files for processing, as well as use the “Save as NLM Format” feature.
1. Some involved in the publishing workflow and those dealing with the archiving of articles will make use the form that provides access to all of the journal/article metadata, as well as the ability to open NLM tagset files into Word.

The usage scenarios are divided into two groups, mainstream and advanced.  The mainstream scenario is comprised mainly of authors, writing their articles.  The advanced scenarios involve journal editors and staff both at journals and Information Repositories.
[bookmark: _Toc267051351]Mainstream Usage Scenario
Most authors will not have any familiarity with the NLM format, and as such they will mainly rely on the features and constructs exposed as part of Word’s standard user interface to author their articles.  The templates provided by journals will help guide authors as to how they need to structure the content, as well as what information they need to provide.  Outside of writing the content, the main interaction of authors with the add-in’s user interface will be through the Author Panel.
Some authors will use the Insert Sections tab to add optional sections to their articles, if enabled by the templates.  Likely, few authors will be familiar enough with the NLM format to add NLM specific constructs, which are exposed in the Insert Special tab and are also presented through in-context menus in the document.
It is essential to keep the user interface presented by the add-in to authors minimal and simple, avoiding a steep learning curve.   In particular, in relation to enabling authors to provide metadata as part of the authoring process, the user interface has to be non-intrusive, discoverable, and largely intuitive.  There can a large benefit in relation to improving the search results for scientific articles, if authors can successfully add metadata that better describes articles, as part of the authoring process.
[bookmark: _Toc267051352]Custom Tabs
The add-in exposes to two custom tabs for use by authors when writing articles.  These tabs expose functionality that is not part of the Word native user interface and extend the functionality available to authors.  Both tabs provide commands to hide/show the Author Panel and Resource Panel, as well as information about the add-in.
[bookmark: _Toc267051353]Insert Sections Tab
The Insert Sections tab, Figure 21, provides access to the sections defined by the template.  If the author accidentally deletes one of the required sections, they can access those sections through this tab.  The tab also exposes a menu to access optional sections, if any are defined in the template. 
[image: ]
[bookmark: _Ref204706911]Figure 21 - Insert Sections tab
The commands and groups of the Insert Sections are as follows:
Validate
Validates the document against the template requirements.
Sections group
Used to add one or more sections to the document. 
Optional sections 
A menu containing additional sections, as shown in Figure 22: 
[image: ]
Figure 22 – Optional Sections menu

Import
Imports references and citations from file into the document’s reference list and updates the Master list.
Export
Exports references and citations from the document or Master list to file.
Look up reference
Enter a search term and click the arrow icon to open the Reference Lookup panel.
[image: ]
Figure 23 – Reference Lookup panel

Use the Search options… command on the Reference Lookup panel to set the search options:

[image: ]
Figure 24 – Search Options
Use the Source group to select PubMed, PubMed Central, or WorldCAT with the appropriate key as the search source.
Author Panel
See the Quick Start section for a description of the Author Panel and options.
Resource Panel
The resource map is the listing of all the objects embedded in the document and their relationships. One object may contain another or have a link to another object. The Scan Document command scans the document to discover objects and their relationships to build the resource map.
[image: ]
Figure 25 – Resource panel
Apply New Template
Converts a document written with a template to a new template.
InFlow Menu
See the Inserting Additional NLM Information in Context section for a description of the InFlow menu.
Settings
The first option in the Settings dialog enables the Inflow Menu, which presents additional options specific to the NLM format for Word and NLM elements in the document.  The second option enables the Insert Special tab, which provides access to element specific to the NLM format.  The Add author information by default option adds the name of the author automatically to new documents when they are created. 

[image: cid:image002.png@01CB1EAE.DAE3DC20]
[bookmark: _Ref199526009]Figure 26 - Settings dialog options
The Validation and Panel Settings button provides access to advanced settings for metadata and for validation that takes place when saving to the NLM format.
[image: ]
Figure 27 - Validation settings dialog
The Show Journal Panel option provides access to the journal panel in the Document Information Panel.  The Show Notes Panel enables the editorial staff to enter article notes in the Front or Back material of the NLM article.
There are four validation options, which are applied prior to saving documents in the NLM format, if enabled:
· Validate Template Requirements checks the document against any requirements expressed in templates.
· Validate Before Saving validates the XML of the NLM article against the DTD.
· Apply Style Checker applies the style guide from the National Library of Medicine to the resulting NLM document.
· Generate count elements option adds the <counts> node to the NLM file. This element contains <page count> and <word count> tags, as highlighted here:
<front>
    <journal-meta>
      <journal-id />
      <issn />
    </journal-meta>
    <article-meta>
      <title-group>
        <article-title>Some title</article-title>
      </title-group>
      <pub-date>
        <year />
      </pub-date>
      <abstract id="KGILqH975.Abstract1_1">
        <title>Abstract</title>
        <p>Test abstract</p>
      </abstract>
      <counts>
        <page-count count="2" />
        <word-count count="39" />
      </counts>
    </article-meta>
  </front>

These settings should only be used by those that are very familiar with the NLM format and XML document processing.
[bookmark: _Toc267051354]Insert Special Tab
The Insert Special tab, Figure 28, provides access to article constructs that are not part of the native Word functionality.  The commands in this tab present constructs that are specific to the NLM format, and likely to be used by those with some familiarity with the NLM format.
[image: ]
[bookmark: _Ref204706956]Figure 28 - Insert Special tab
Auxiliary Data group
External Data
The External Data menu includes three commands: Supplementary Material, Inline Supplementary Material, and Related Article. 
The Supplementary Material command provides a method to reference external data files such as audio files or databases.
[image: ]
The Inline Supplementary Material command provides a method to reference external data files such as audio files or databases.
[image: ]
Figure 29 – Inline Supplementary material
The Related Article command provides access to an extensive set of data used to describe a link contained in the document, which goes beyond the information that can be expressed by using Word’s Hyperlink or Citation elements.
[image: ]
Figure 30 – Related Article Information
The Figure command inserts a block of textual or graphical material that is identified as a figure.
[image: ]
The Media command inserts an external file that holds a media object.
[image: ]
The Floats Wrap command inserts a wrapper element to hold the floating objects that occur in an article.
[image: ]
Vocabulary group
The Abbreviation command inserts an abbreviation as part of the content, as well as to provide a definition list related to the term.
[image: ]
The Definition List command inserts a structure for entering pairs of data, association a term with a description, and exposes all the metadata that can be associated with the list.
[image: ]
The Glossary command inserts a list structured as terms and definitions.
[image: ]
Formatted Text group
The Preformat command inserts a section for preformatted text such as code.
[image: ]
The Named-Content command inserts a section for content with special semantics or significance.
[image: ]
The Monospace command is used to mark text that should appear in a non-proportional font for diaply or print.
Special text group
The Verse Group command inserts a section for song, poem, or verse.
[image: ]
The Displayed Quote command provides a structured way to enter text and denote its attribution, as well as provide a title for it.
[image: ]
The Speech command is used to enter sections for speeches or statements.
[image: ]
[image: ]

Basic tags group
The Acknowledgement command inserts a section for acknowledging the contribution of others.
[image: ]
The Appendix group command inserts a section for adding an appendix.
[image: ]
The Array command enables authors to add tabular data within the document, without it being treated as a table.  Once inserted, this element exposes the different attributes supported by this element, and authors can then insert a table or figure under the properties.
[image: ]
The Chemical Structure command inserts a wrapper for chemical structures.[image: ]
Tools group
The Panels menu is used to open one of the four panels: Author, Resource, Notes, and Journal.
The Comment command inserts comments in the NLM XML.
[image: ]
The InFlow menu adds the InFlow functionality to the document. See the Inserting Additional NLM Information in Context section for more information.
The Settings command opens the Settings window. See Settings in the Insert Sections tab section for more information.
The Publishing button
Use the Publishing button to publish your documents to SWORD-compliant document repositories. Use the Manage Accounts command to set up one or more repository accounts and the Set As Default button to select one as the default repository.
[bookmark: _Toc267051355]Inserting Additional NLM Information in Context
An additional way to expose NLM specific information to authors is through the InFlow menu.  This is a context sensitive menu.  Providing the InFlow menu avoids having to introduce and expose multiple new concepts in the general user interface, and instead provide additional capabilities in context.
[image: ]
Figure 31 – InFlow menu for Array element
Clicking on the [image: ] button brings up a context menu showing all the possible elements that are related to item in the document.  In this example, four child properties are shown in context menu. This feature makes the insertion of NLM specific elements more easily accessible, as the information is presented in context. The following is a list of tags for which additional information will appear:
· Array
· Displayed Quote
· Supplementary Material.
· Table 
· Figure

This feature can be enabled by checking the InFlow Menu checkbox in the Insert Sections tab, as shown in Figure 32. If the InFlow Menu is not in the Tools section, click Settings and check Show Inflow Menu. 
 [image: ]
[bookmark: _Ref215340683][bookmark: _Ref215340675]Figure 32 - Enabling Inflow Menu.
[bookmark: _Toc267051356]Integration with Word 2007/2010 Features
Two features of interest in Word 2007/2010, in relation to the Article Authoring Add-in, are the Bibliography and Math editing capabilities.
Any citations in the document created using Word 2007/2010’s Insert Citation from the References tab, will automatically be saved in the NLM document.  The add-in introduces a few new citation styles, such as “NLM Journal Article”, which incorporate more information than the default citation styles presented in Word.
Also, as part of saving to the NLM format, all Word 2007/2010 Math content is converted to the Math ML format.
[bookmark: _Toc267051357]Integration with Third Party Controls
When saving to the NLM format, the Beta 3 preview checks whether any controls in the document can provide their content in the Math ML format.  The Math ML content generated by controls is then preserved in the generated NLM document.
[bookmark: _Toc267051358]Uninstalling the Add-in
To uninstall the add-in, use the Control Panel and uninstall the Microsoft Article Authoring Add-in (Beta 3 Preview)”.


[bookmark: _Toc267051359]Advanced Usage
The staff at journals, publishers, and Information Repositories likely has at least some knowledge of the NLM format.  The audience with knowledge of the NLM format is considered to be part of the advanced users group. Some segments of this audience may be familiar with some NLM specific content constructs, such as grouping of tables or describing some content as quotes.  Another segment of this audience may be responsible for adding metadata about the article or the journal to the document.  In both cases, this audience of advanced users will make full use of the different features of the add-in, going beyond the use of the template, and will access and edit the metadata exposed in the Journal Panel, in Document Information Panel, as well as introduce NLM specific elements as part of the article content.
[bookmark: _Ref189388410][image: ]
Figure 33 - Journal Panel metadata form in the Document Information Panel
Note that, in order to make use of the form in the Document Information Panel, Microsoft InfoPath 2007 or 2010 must be installed prior to the add-in being installed.
[bookmark: _Toc267051360]Templates
Beyond simplifying the authoring and publishing process, enabling more metadata to be captured and edited directly in context, as well as simplifying the conversion process between the Open XML format and the NLM tagset, the add-in enables a set of new opportunities for journals and software developers involved in the scholarly publishing process.
[bookmark: _Toc267051361]Sharing Keywords and Metadata in Templates
The editorial staff at different journals will be able to define templates that are specific to their journals, but which share a common format and set of capabilities with templates from other journals.  This interoperability, for example, can enable journals and societies within a specific discipline to agree on and share a common set of keywords and subjects, which authors will use to tag their articles, relying on a common user interface.  The use of a shared vocabulary in terms of keywords and subject groups will not only simplify the authoring experience, but will also help with in the search process, as readers will be able to rely on a set of expected keywords for the articles that they are looking for.
The author metadata entered as part of the document could be used by the journals’ online submission systems to gather the necessary information directly from the article, without requiring the author to re-enter their personal information, and that of their co-authors, for every submission.
[bookmark: _Toc267051362]Keywords Usage
Any keywords in the template are presented in the Author Panel, Figure 30.  Authors can select keywords or keyword groups by clicking on the checkbox next to the labels.  Selected keywords will be saved to the NLM file.  If the template allows it, authors can also add their own keywords or keyword groups.
[image: ]
[bookmark: _Ref189297480]Figure 34 - Adding custom keywords and keyword groups
Custom keywords can be modified by clicking on them.  Keywords and groups can be deleted by right clicking on them.  The user interface and interaction for Subject and Subject Group is similar to that presented for keywords.
[bookmark: _Toc267051363]Template Format for Sections, Keywords, and Subject
The template file is a standard Word 2007/2010 Template file (dotx) with a skeleton NLM article attached to it, in the CustomXML part of the package.  Given that they are based on standard data formats, templates could be generated by different tools, or even manually with the used of an xml editor.
Currently there are three parts of the NLM article, contained in the template file, which are used by the add-in: sections, keywords, and subject information. Any other information in the article is ignored. The supported information within the template is used to drive the user interface, and, later on, could even be used to validate the document within Word before conversion or submission to a journal.
The Section element used in the template can be extended by the following custom properties:
· SectionOrder – this is an integer (starting with 1) which defines which order a particular section will have within an article.  A section with a SectionOrder has to follow another Section with a smaller or equal SectionOrder value (because of optional sections, there could be gaps in the numbering). If not present, there is no order enforced.
· RequiredSection – this is a Boolean defining whether a section is required or not.  If a section is required, the article will not be valid without it.  If not present, the section is not required.
· MaximumWordCount – this is an integer which defines the maximum number of words that can be contained within a section.  If not present, there is no limit.
All properties are optional.  A template would be valid if it contains only sections, without any properties attached to them.  Custom properties will not be saved as part of the NLM tagset file.  Custom properties only exist within the context of docx and dotx files.
Below is an example of an article with multiple sections, with the custom properties applied:
<article>
<front>...</front>
<body>
<sec sec-type="intro" ms:SectionOrder=”1”  ms: RequiredSection=”True” ms:MaximumWordCount=”200” >
</sec> 
<sec sec-type="methods" ms:SectionOrder=”2”  ms: RequiredSection=”False” >
</sec> 
</body>
</article>

The keyword group element can be extended as follows in the template:
· MinimumKeywords – this is an integer which defines the minimum number of keywords that are required from the author. If not present, there is no minimum number of keywords required.
· ArbitraryKeywordsAllowed – this is a Boolean which specifies whether the author is allowed to enter arbitrary keywords.  If not present, the author is allowed to enter arbitrary keywords.
Example of custom properties applied to a keyword group element:
<kwd-group ms:MinimumKeywords=”3” ms: ArbitraryKeywordsAllowed =”False” >
<kwd>DNA analysis</kwd>
<kwd>gene expression</kwd>
<kwd>parallel cloning</kwd>
<kwd>fluid microarray</kwd>
</kwd-group>

There are no extensions to the subject or subject group elements at this time.
[bookmark: _Toc267051364]Settings Dialog
The Insert Sections tab includes a Settings command.  This command provides access to the Settings dialog, Figure 26.
[bookmark: _Toc267051365]Article and Journal Metadata
Beyond the content that is part of the article, and the information in the Author Pane, there is information that describes the overall article and the journal in which the article is published in.  This information is not something that authors would deal with, but it is information that is important for publishing and archiving of scientific literature.
The target audience for this functionality, presented in the Document Information Pane, is comprised of journal editorial staff and Information Repositories staff.
[bookmark: _Toc267051366]Docx and nlmx File Packaging
Both the article contents and metadata authored through the add-in are stored using XML, as part of a single file, using the Open XML format for the content and the NLM tagset for the metadata.  Content which does not have an equivalent in Word, or extends existing Word elements, is stored as XML elements within the Open XML data stream.  When a file is saved in the NLM format, the resulting XML file is stored within a nlmx file, using the same Open Packaging Conventions used by docx files, providing a single file which can package all related content (such as images) and supports extensibility.
Based on the use of Open Packaging Conventions, the Open XML format, and the NLM tagset, tools can be built to access any part of the file, content or metadata, and extract, validate, or add information to the file, as part of the publishing workflow.
[bookmark: _Toc267051367]Archiving and Search
Simplifying the conversion process to the NLM format should enable greater use of this tagset as an archiving format for articles, enabling preservation of the content, and also enabling better access to metadata that is part of the format for search purposes.
[bookmark: _Toc267051368]
References
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Articles - http://dtd.nlm.nih.gov/publishing/tag-library/2.2/ 
Books - http://dtd.nlm.nih.gov/book/ 
Open XML overview
http://www.ecma-international.org/news/TC45_current_work/OpenXML%20White%20Paper.pdf 
OpenXML specification
http://www.ecma-international.org/publications/standards/Ecma-376.htm 
Introductory article about OpenXML as it relates to Office 2007
http://msdn2.microsoft.com/en-us/library/aa338205.aspx 
SDK for OpenXML formats
http://msdn2.microsoft.com/en-us/library/bb448854.aspx 
OpenXML Developer community forum
http://openxmldeveloper.org/default.aspx



[bookmark: _Toc267051369]Appendix: Background
While the authoring process for scholarly articles is now largely digital, with articles being written on computers, exchanged over email, and submitted for publication over the web, the publishing and archival process is undertaking the transition from being a print focused process to a digital first or digital only world.  The technologies and tools for the different activities involved in the overall workflow have each evolved at a different pace over time, leading to a process that is a bit fragment and not as efficient as it could be in terms of capturing, preserving, and moving information from authoring to consumption.  Also, as online search and online publishing continue to gain in popularity and usage, there is a greater need to streamline the authoring process, both simplifying the work that authors and editorial staff need to do, as well as increasing the amount of information (metadata) that goes along with the article, to assist in the search process.
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Reviewers
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Figure 35 - Simplified view of the workflow from authoring to consumption for scholarly articles, with key roles
In relation to consumption, especially with the ongoing move to digital only publishing, being able to discover relevant articles through search will be even more important in the future, both to authors, in terms of the overall relevance of their work, as well as for the consumers of the information, be them researchers, practitioners, or the public at large.  In order to improve search effectiveness, it is important to provide the means for authors to at least enter information about themselves and the article at authoring time, and for this information to be easily accessed by different tools, and for it to be preserved as part of the document throughout the publishing process and into the archived file.  Capturing metadata directly from authors should increase the amount and accuracy of the information, as well as simplify the publishing workflow, by reducing the need for tagging of XML files during the publishing step.
The overall solution provided as part of this effort aims at:
· Improving the discoverability of content by enabling more metadata to be associated with articles as part of the writing process
· Simplifying the conversion process to and from the National Library of Medicine formats, which are increasingly being used for the archiving of articles, while preserving and providing access to metadata within Microsoft Word
· Simplifying the article submission process, by enabling document templates to present the required article structure to authors, and to associate a set of rules to validate the document before submission
[bookmark: _Toc267051370]Key Concepts and Benefits
In order to present some basic concepts and establish a common understanding for terms used in this document, let us look at the lifecycle of files and the data associated with them in a typical online publishing workflow in Figure 36.
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Figure 36 - File conversions from authoring to consumption, and metadata addition
Typically, at authoring time, there is very little information (metadata) beyond the actual contents of the file being entered by authors as they are writing articles in Microsoft Word, in part due to the lack of user interface to collect information from authors.  As part of the submission of the article for Peer Review and publishing, authors provide information about themselves and their co-authors (such as contact information and affiliation) to an online submission system.  This information is typically stored in a database, separate from the article.  In some cases, for the review process, the article may be converted to another format, such as HTML or PDF, for viewing.
After acceptance for publishing, the article is typically converted to an XML format, and during the publishing workflow phase, additional information is incorporated into the XML file, such as keywords, journal information, and author information.  However, from this point in the process onwards, as the XML file is now divorced from the author’s original file, thus any changes to the XML file are not reflected back to the Word file, making it harder to take in revisions or updates from the author.  The XML file is then archived, and representations of the article in HTML and/or PDF format are created for consumption by readers, with the metadata not being part of the presentation files.
[bookmark: _Toc267051371]Metadata Relevance and Data Entry
In the context of this document, metadata refers to information about the article, authors, or journal, which augments the readable content of an article.  An example of metadata would be keywords, subject groups (classifying the article according to a taxonomy), and copyright and licensing information, among other bits of information. Word processing software usually does not provide the means for authors to enter this information, and as a result it is either rare to find articles that have useful metadata, or the metadata needs to be added during the publishing process, likely by someone that is not the author, and not as familiar with the article as the author.
When writing with Microsoft Word, sometimes authors are able to enter some metadata, and differentiate it from the article’s content, by applying different styles to the text.  However, this form of data entry is very fragile, hard to validate, and data entry cannot take advantage of forms and from pre-population of data fields.  However, the use of styles was the best way to enter data until now.  With the XML and UI extensibility capabilities in Word 2007/2010 and the Open XML format, it is now possible to present a more user friendly way for authors to enter information, and to perform some level of automated data validation against the article and its metadata before submission.
Having more correct and meaningful metadata available can enable better search results.  As an example, if authors are able to enter that they work for Microsoft as part of their affiliation in the article’s metadata, that enables search queries to find all articles authored by someone that worked for Microsoft.  On the other hand, without explicitly calling out the affiliation as metadata, the word Microsoft can appear somewhere in the article content in a different context, thereby requiring human and/or machine learning processing to be applied, to try to extract the information from the context in which it appears in the article.
Furthermore, entering the author’s and the co-author’s personal information manually for every article (either as part of the article or as part of the submission process) introduces the possibility of human errors.  Errors are even more critical for data such as keywords, where a misspelling can cause the article not be found by keyword searches, and where errors are harder to spot.
The add-in for scholarly authoring enables authors to enter different types of metadata directly in Word in a user friendly way and in some cases automated, as well as for the authors to select from pre-populated data in the case of keywords, if they so choose.  Also, the add-in provides access for the journal editorial staff to all of the metadata that is represented in the NLM tagset, and preserves the metadata as part of the document. All the metadata is stored in XML files within the docx file (which is a zip container following the Open Packaging Convention), expressed using the NLM tagset, and can be accessed programmatically by any application.
[bookmark: _Toc267051372]File Formats and Conversion
As shown in Figure 36, there are usually four file formats involved in the overall process from authoring to consumption.  In certain disciplines, for example Biology and Medicine, it is very common for authors to use Microsoft Word for their authoring.  Also in those disciplines, the use of XML files for archiving, using the tagset from the National Library of Medicine, is becoming more commonplace.
There are significant differences between the Word and NLM tagset formats, with the Word file format supporting editing and presentation, containing very little metadata when compared to the NLM format, and the NLM tagset exposing a large number of metadata information, with a comparatively small set of presentation elements.

Word file (docx)

XML file (NLM format)
Editing and Presentation
Metadata and
Preservation

Figure 37 - Strengths of the Docx and NLM tagset XML file formats
As represented by Figure 37, the set of tags that are common between the two file formats is very small.  Some of the tags that are shared between the two formats capture some of the semantics of the content, such as table, figure, and abstract.  In addition, Word has a few metadata tags that capture some author related information.  When the XML content is presented to readers, as shown in Figure 22, the XML file is transformed to HTML or PDF, which are formats focused on presentation and in general do not preserve metadata.
The add-in enables OpenXML files to be saved in the NLM format, incorporating the metadata entered in Word through the add-in’s user interface as part of the conversion, and also enables opening NLM format files in Word, surfacing the metadata that was part of the NLM file in the custom user interface.
[bookmark: _Toc267051373]Structured Content
Some built-in items within a Word document, such as figures and tables, easily translate to the corresponding elements in the NLM tagset (without their presentation attributes, such as colors and border styles, for example, which are not part of the NLM specification).  However, other concepts, such as a NLM’s Sections have no direct correspondence in the Word document.
Sections define the semantics of a block of content within the document, specifying for example that a certain block as the Abstract and another as the Conclusion.  With the introduction of XML elements in Word, is now possible to create new abstractions in Word which enable the document to be structured in a certain way, with a set of Sections, and for it to be validated programmatically.  XML elements are used to represent other abstractions that exist in the NLM tagset, but that are not found in Word, and to do so in a manner that can be presented to the author for editing in a robust way (unlike the use of custom styles, which was one of the ways to try to solve this problem in earlier versions of Word, and was not very reliable).
Furthermore, the storage of all metadata in XML files with the docx file enables third parties to develop tools to extract, validate, or add information to the Word document in a structured way.
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