
GitHub pages with Bioschemas
markup
These GitHub pages include a page describing a software and a page
describing a dataset that was created as an output from the software at hand.

Overview

Name: Tutorial on adding Bioschemas markup to GitHub pages
Description: This tutorial shows how to add Bioschemas markup to
GitHub pages. It uses a simple GitHub page hosted in the gh-pages
branch to create a sample project page, i.e., as learners could do with
their own GitHub projects. As an example, it uses the software and data
corresponding to the released project TREC-doc-2-doc-relevance, a
web-based interface to add document-to-document relevance
assessments to pairs of documents retrieved from TREC 2005 Genomics
Track.
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 Questions

How can I add Bioschemas markup to GitHub pages?
Can I also use schema.org types not included in Bioschemas?
How can I use Bioschemas profiles? In particular ComputationalTool
and Dataset (bonus, we also use TrainingMaterial to describe the
tutorial itself)

 Learning outcomes

Describe how schema.org and Bioschemas markup can be embedded
to GitHub pages
Use schema.org and Bioschemas profiles on GitHub pages
Use schema and Bioschemas validators

 Requirements

Understanding of what is Bioschemas and what are Bioschemas types
and profiles
Familiarity on how to use GitHub
Basic knowledge on how to use GitHub pages. More information at
GitHub Pages
Familiarity with JSON-LD

file:///C:/workspace/bioschemas/bioschemas-ghpages-markup-tutorial/software.html
file:///C:/workspace/bioschemas/bioschemas-ghpages-markup-tutorial/dataset.html
https://github.com/zbmed-semtec/TREC-doc-2-doc-relevance
https://trec.nist.gov/data/genomics/05/genomics.qrels.large.txt
https://trec.nist.gov/data/genomics/05/genomics.qrels.large.txt
http://schema.org/
http://schema.org/
https://bioschemas.org/profiles/ComputationalTool/1.0-RELEASE
https://bioschemas.org/profiles/Dataset/1.1-DRAFT
https://bioschemas.org/profiles/TrainingMaterial/1.0-RELEASE
http://schema.org/
http://schema.org/
https://pages.github.com/


Basic knowledge on Markdown
Knowledge of develop tools on a browser

 Time estimation 30 minutes

 Level Beginner / Introductory
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Learning experience

Agenda

In this tutorial we will cover:

GitHub pages with Bioschemas markup
Overview
Learning experience

Agenda
Creating this GitHub Page
Adding schema.org and Bioschemas markup

Using schema.org types
Using Bioschemas profiles

Visualizing the structured markup
Validating the pages against the Schema Validator
Validating the pages against the Rich Results Test
Validating the pages against FAIR-Checker/Bioschemas
validator
Creating a Sitemap
Try it out

What is next?

https://spdx.org/licenses/CC-BY-4.0
https://doi.org/10.5281/zenodo.13799121
https://doi.org/10.5281/zenodo.13799121
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Creating this GitHub Page

Let's start by forking this repository for your own purposes. Once forked, go
to settings

You will need to enable "Pages" on your forked repository, and select under
Source Deploy from a branch. Use the main branch and the folder /docs.
Save your changes.

In a matter of minutes, your site will be live. The pages corresponding to the
examples used in this tutorial are available at https://zbmed-
semtec.github.io/bioschemas-ghpages-markup-tutorial/. They will have no
markup to start with, you will add it in a moment.

Do not forget to get a local copy of your fork so you can make changes.

Adding schema.org and Bioschemas markup

We will add schema.org and Bioschemas markup corresponding to our
example, code (software page) and data (dataset page) for our repo TREC-
doc-2-doc-relevance. Right now those pages only have text, with the
following steps you will get schema.org/Bioschemas markup embedded in
your pages.

https://github.com/zbmed-semtec/bioschemas-ghpages-markup-tutorial
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/
http://schema.org/
http://schema.org/
https://github.com/zbmed-semtec/TREC-doc-2-doc-relevance
https://github.com/zbmed-semtec/TREC-doc-2-doc-relevance
http://schema.org/Bioschemas


With GitHub pages, same a with regular HTML (static or generated), the trick
is adding the JSON-LD describing those elements that you want. To do so,
you need to add a block <script type="application/ld+json"> with the
Bioschemas markup as a JSON-LD inside the block.

The Bioschemas markup will start with the context "@context":
"https://schema.org", i.e., where all types and profiles are defined.

Then you add the type and id of what you are describing, for instace a
bioschemas:ComputationalTool. The
"http://purl.org/dc/terms/conformsTo" is the bit that indicates that
you are using Bioschemas.

  "@type": "SoftwareApplication",  "@id": "https://doi.org/10

For the rest of the markup, you need to see what the Bioschemas profile
recommends (keep reading, more information below).

To get the markup added to your pages, copy the content of software to the
software page under /docs folder. Then copy the content of dataset to the
dataset page under /docs folder

Have a look to the pages that you just created on your own GitHub pages,
one for the code and corresponding release, another for a dataset created
from data collected by the software. To see them working for your repo (that
will now have the schemas.org/Bioschemas markup), you need to use
<your_user>/<your_repo> instead of zbmed-
semtec.github.io/bioschemas-ghpages-markup-tutorial on the html
link https://zbmed-semtec.github.io/bioschemas-ghpages-markup-
tutorial/dataset.

The software page in your repo should now have markup for two elements,
schema:SoftareSourceCode and bioschemas:ComputationalTool.

The markup corresponding to schema:SoftwareSourceCode is shown below.
Note that the source code is linked to the release via the property
schema:targetProduct. In the code below, we are using the release @id to
refer to it.

<script type="application/ld+json">  {     "@context": "https

file:///C:/workspace/bioschemas/bioschemas-ghpages-markup-tutorial/software.html
file:///C:/workspace/bioschemas/bioschemas-ghpages-markup-tutorial/docs/software.html
file:///C:/workspace/bioschemas/bioschemas-ghpages-markup-tutorial/dataset.html
file:///C:/workspace/bioschemas/bioschemas-ghpages-markup-tutorial/docs/dataset.html
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/software
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/dataset
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/dataset
http://schemas.org/Bioschemas
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/software


Note that we use a trick for the @id and the schema:url in our markup.
Identifiers should be unique, global and permanent, like e.g., DOIs, and clearly
identify the object they describe (in this case a source code). But, we do not
have such a PID for our source code, we only have the GitHub URL for our
repo. Now, if the @id is meant to identify a source code, we cannot use the
exact same URL for the source code and for a "regular" url. We add # to the
"regular" URL. If we do not, validators will see that the exact same URL is used
to identify a source code and a "regular" URL but source codes and URLs are
not the same thing so the validators might get confused. Using the exact
same URL would be like saying that an animal is a cat at the same time that it
is a dog, it cannot be. The best way to go would be getting an actual PID for
your repo, e.g., via w3id.org

And here you have the markup corresponding to the
bioschemas:ComputationalTool

<script type="application/ld+json">  {     "@context": "https

The dataset page in your repo should now have markup only for one element,
a dataset.

<script type="application/ld+json">    {    "@context": "http

Using schema.org types

If you use a schema.org type that has a corresponding Bioschemas profile, we
recommend using the Bioschemas profile as it will help you focus on the most
common and useful properties. However, if there is a type in schema.org that
does not have a Bioschemas profile, we suggest finding examples on how
others have used them for a case similar to yours.

In this case we have used schema:SoftwareSourceCode with some
properties that are also present for bioschemas:ComputationalTool and
that will provide some minimum information to anyone willing to reuse our
source code, including citation information.

Using Bioschemas profiles

Whenever you use a Bioschemas profile, go to the corresponding page, we
have used:

http://w3id.org/
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/dataset
http://schema.org/
http://schema.org/
http://schema.org/


bioschemas:ComputationalTool, and
bioschemas:Dataset

The minimum information that you should provide are the "minimum"
properties, and, whenever possible, it is a good idea to also provide the
"recommended" ones. Optional properties are up to you. Another important
piece of information is the cardinality, whether or not you could use a single
object or an array.

You can find examples and other useful links for each Bioschemas profile

And also live deploys using the profile

If you use Bioschemas markup on your website, you can also add it to the
"live deploy" list. TODO

Visualizing the structured markup

Once the markup is in place and the page is live, you can use the developers
tools in a browser to visualize the markup. You can use the inspect tool in
e.g., Chrome, Firefox or Edge.

Go to the software page and use the inspect tool for any element. You
should see the HTML.

https://bioschemas.org/profiles/ComputationalTool/1.0-RELEASE
https://bioschemas.org/profiles/Dataset/1.0-RELEASE
https://bioschemas.org/developer/liveDeploys#nav-profile
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/software.html


With CTRL+F(or command key + F on Macs) to search and find context. The
first one is added by GitHub pages, and describes the page as a
schema:WebPage.

The second occurence will be the markup corresponding to the
schema:SoftwareSourceCode and bioschemas:ComputationalTool
manually added to the block <script type="application/ld+json">.

If you look closely, you will notice that we have the elementt
bioschemas:ComputationalTool fully inside the element
schema:SoftwareSourceCode rather than a reference via the "@id":
"https://doi.org/10.5281/zenodo.7341391" as we did above. Both ways
are valid.

This is how we have embedded the Bioschemas markup on the page

<script type="application/ld+json">  {     "@context": "https

Validating the pages against the Schema Validator

Go to Schema validator. Add the URL for either the software page or the
dataset page and click on "Run Test"

https://validator.schema.org/
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/software.html
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/dataset.html


In the case of the software page, it identifies and validates the two upper
objects corresponding to schema:WebPage and
schema:SoftwareSourceCode but it does not find
bioschemas:ComputationalTool (which corresponds to a
schema:SoftwareApplication)

You can run the test again with a "Code Snippet" by copying and pasting the
code embedded on the page, the results will be the same. However, if you try
and validate a code snippet containing only one element, the inner element
bioschemas:ComputationalTool, the Schema Validator will identify and
validate it (tested on 2024-02-05).

Validating the pages against the Rich Results Test

There is another schema.org validator, currently the one recommended by
Google. Go to Rich Results Test and use the same URL as before, and click
"Test URL".

https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/software.html
http://schema.org/
https://search.google.com/test/rich-results


If you try the software page, it will identify some errors with
schema:SoftwareApplication. Yes, it does identify the inner element! As
there is an error, only the error will be shown, nothing regarding the other
elements. It looks like our bioschemas:ComputationalTool is missing some
important elements (for Google, and you will see also for Bioschemas).

If you try the dataset page, one correct element will be identified.

https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/software.html
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/dataset.html


Did you notice that nor the Schema Validator neither the Rich Results Test pay
attention to the schema:WebPage element?

Validating the pages against FAIR-Checker/Bioschemas
validator

Let's try now a validator specific for Bioschemas. Go to FAIR-Checker and click
on the blue button "Inspect".

On Step 1, add the URL for either the software page or the dataset page and
click on "Build Knowledge Graph"

Once you can see that the Knowledge Graph is ready in Step 2

Jump directly to step 3, select "Bioschemas" and click "Check Bioschemas"

https://fair-checker.france-bioinformatique.fr/
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/software.html
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/dataset.html


Only Bioschemas profiles will be checked so, in this case
bioschemas:ComputationalTool and bioschemas:Dataset but not
schema:SoftwareSourceCode.

We are missing some of the recommended properties and the validator
indicates this as improvements.

Creating a Sitemap

If you want to make it easier for machines to crawl your website (and this
could be a good idea when you have markup and you want to enable easy
integration into aggregators), consider adding a sitemap.xml to your website.

We have used XML-Sitemaps to create the one for the GitHub pages used in
this tutorial.

Our sitemap looks like

<?xml version="1.0" encoding="UTF-8"?><urlset      xmlns="htt

https://www.xml-sitemaps.com/
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/sitemap.xml
https://zbmed-semtec.github.io/bioschemas-ghpages-markup-tutorial/sitemap.xml


Try it out

Try and modify the markup to describe a source code of your own. If you have
not created a release yet, use only schema:SoftwareSourceCode. If you have
a release or if you prefer, you can omit the markup for the source code and
use only bioschemas:ComputationalTool for your release. Or you can
provide some markup describing a dataset you have created for this you
would use bioschemas:Dataset.

Are you interested in using Bioschemas markup for real on your web pages?
Join the community, you can send questions to the mailing list or more
informally on the Slack channel.

What is next?

We covered a manual addition of schema.org and Bioschemas markup to
GitHub pages. However, websites many times are created by a production
pipeline. In those cases, markup creation should be integrated to it.

We also briefly mentioned sitemaps with much of a context. We invite to get
more information on what they are and why they are useful.
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http://schema.org/
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