
Static Site Generators: Powerful 
Publishing with Less Infrastructure
Chris Diaz, Northwestern University | Robert Browder, Virginia Tech

Slides: bit.ly/static-lpforum19 

http://bit.ly/static-lpforum19


Publishing With Static 
Site Generators



Traditional Web Publishing

Content Management System
(WordPress / Drupal)

Presentation Layer
(HTML / CSS / JS)

Presentation Layer
(HTML / CSS / JS)

Static Site Publishing

Database Layer
(PHP / Ruby / SQL)



Image: The J. Paul Getty Trust. Traditional website publishing. 
http://www.getty.edu/publications/digital/platforms-tools.html 

http://www.getty.edu/publications/digital/platforms-tools.html


Image: The J. Paul Getty Trust. Static-site publishing. 
http://www.getty.edu/publications/digital/platforms-tools.html 

http://www.getty.edu/publications/digital/platforms-tools.html


Static Site Generators do not 
use content management 
systems to interact with files 
and folder.



article.md



article.md

The metadata of an article 
formatted in YAML syntax.

YAML is a data-storage 
format for key-value pairs.

It’s a lot easier to read 
than XML (in my opinion).



article.md

The body of an article 
formatted in Markdown 
syntax.

Markdown is designed for 
human-readability.

Can be used to format 
paragraphs, headings, 
tables, lists, and other 
basic HTML semantics.



article.html

You can define templates in HTML, 
using place holders for metadata and 
content.

For example…

{{ article.title }} tells the static 
site generator to grab the title of the 
article and place it in the <h1> 
element.
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Processing Workflow for Static Site Generators



publication

pages

assets

articles

css

index.html

404.html

Output folder
This folder can be uploaded to 

any HTTP server for public 
online access.



● Book publishing software

● Generates HTML, EPUB, PDF, 
LaTeX, and Word

● Supports dynamic graphics

● Popular in statistical 
computing

● Open source R package

bookdown.org



Use case: statistics professor wants to modify an open textbook for his course

● The course teaches students how to use the R programming language for 

statistical analysis

● The course textbook will be modified and maintained by the professor and his 

Teaching Assistants

● All of their writing and editing is done using R Studio, an integrated 

development environment for R users (includes a text editor, terminal, 

package manager, git client)

https://www.rstudio.com/


www.rstudio.com



HTML → R Markdown





nulib.github.io/kuyper-stat202



R Markdown → HTML, PDF, EPUB



gohugo.io

● Website building framework

● Generates HTML and JSON

● Robust theming and 
templating system

● Built for large-scale static 
websites

● Open source Go package



homicide.northwestern.edu



HTML → Markdown
Hired a student assistant to convert contextual information



HTML → Markdown
Wrote a python script to scrape 11,000+ database-rendered 

HTML files and convert them into Markdown files.





bit.ly/homicide-in-chicago



Editorial ● Managing submissions
● Correspondence 
● Peer-review tracking
● Rights & permissions

Production ● Typesetting
● Document formatting
● Image optimization

Presentation ● Full-text access
● Descriptive metadata
● Publication news and policies
● Web design and visual identity

Preservation ● Technical and administrative metadata
● Long-term object storage
● File fixity
● Replication



Editorial

Production

Presentation

Preservation



“What do we really need?”

Alex Gil. “The User, the learner, and the machines we make,” Minimal Computing (2015).

http://go-dh.github.io/mincomp/thoughts/2015/05/21/user-vs-learner/


Static Site Generators help 
us keep up with the emerging 
needs of scholars, while 
reducing the infrastructure 
needed for long-term 
support.



Using the Jekyll Static Site 
Generator for Journal 
Production and Legacy 
Content Management



Virginia Tech has a long history with OA 
online journals.

Image by Prawny 
from Pixabay

https://pixabay.com/users/Prawny-162579/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1316187
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1316187


Program started in 1989 with a LAN and 
Gopher server.

Image by Karsten 
Paulick from Pixabay

https://pixabay.com/users/Kapa65-61253/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=833773
https://pixabay.com/users/Kapa65-61253/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=833773
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=833773


We have lots of stuff in hardcoded  
HTML.

~ 11,000 items.



Maintenance is time consuming and 
messy when site-wide or branding 
updates need to be made.



What to do?



Hire an army of web maintainers

Image by Eak K. from Pixabay

https://pixabay.com/users/eak_kkk-907811/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1044891
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1044891


Trash the whole mess

Image by Andrew Martin from Pixabay

https://pixabay.com/users/aitoff-388338/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1984421
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1984421


Allow to degrade

Image by Semevent from Pixabay

https://pixabay.com/users/Semevent-4278751/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2458575
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2458575


This collections gets about 44,000 
content engagements per year. 

If each engagement were costing users 
$2.50, The annual revenue generation of 
this collection be $110,000. 



This content provides value to users.



Figure out something better

Image by Joakim 
Roubert from 
Pixabay

https://pixabay.com/users/d97jro-481086/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=671593
https://pixabay.com/users/d97jro-481086/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=671593
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=671593
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=671593


Why not use a CMS?

Entrusting the long-term fate of a 
collection to a content management 
system can leave a collection vulnerable 
to the eventual obsolescence of the 
platform.



Content management systems are 
driven by databases. This kind of 
infrastructure requires a consistent 
commitment to maintenance. 



Content stored in CMS may not be that 
portable for the average user. Or may 
only be portable to similar systems. 



Entrusting the long-term fate of a 
collection to a digital format that is not 
flexible can leave it vulnerable too.



For long-term success, publications may 
benefit from a digital source format that 
is flexible.

Image by marian 
anbu juwan from 
Pixabay

https://pixabay.com/users/mariananbu-7207273/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4110661
https://pixabay.com/users/mariananbu-7207273/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4110661
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4110661
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4110661


XML has been used as a digital source 
format in publishing for a long time.

● XML may use an open standard such as the journal article 
tag suite or a proprietary standard that is controlled by a 
private company.

● XML tag suites allow for detailed semantic tagging of 
elements in the document.

● It takes knowledge of the tag suite and time to do it well.



Tangent on JATS
Journal Article Tag Suite.

Developed by the National Library of Medicine.

Allows for highly detailed semantic tagging of scholarly articles.

Makes the content flexible for different outputs and provides capacity for focused 
text and data mining.

Absolutely recommended if you can manage it.

Image by Gordon 
Johnson from 
Pixabay

https://pixabay.com/users/GDJ-1086657/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2730432
https://pixabay.com/users/GDJ-1086657/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2730432
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2730432
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2730432


Markdown is usable as a digital source 
format.

● Very flexible and plays well with others.
● Cleanly separate content from other components.
● Open standard.
● Easy to learn and easy use.
● Raw HTML syntax can be used in Markdown.

○ You can put complete HTML documents in an MD file.
● Only offers tags commonly found in HTML*
● Not for every project.



Bibliographic information for Markdown
Markdown documents have something called “front matter”.

This is an additional section of the document that is processed separately from the 
content.

You can make up your own front matter fields for whatever information is most 
important to your document or collection.

Not as complete as a semantic tag suite like JATS, but pretty good.



Semantic Value vs. Capacity
JATS vs. Markdown

How detailed does it need to be?

How much resources can you put to it?

Does the content already have associated metadata?

Markdown may be a good fit for collections where maintenance resources are 
scarce. HTML content can be bumped right into Markdown with relative ease.



A variety of open source tools use 
Markdown

Opens the door to
 

● Maintainability
● Portability
● Archivability



A static site generator is a better way to 
manage lots of HTML.



What’s so much better about it?
● Modularization of content

○ Cleanly separates content from design, display, and/or layout.

● Portability
○ Many static site generators need to be fed content in Markdown format. 
○ Markdown can easily be ported to multiple formats like HTML, EPUB, or PDF.
○ Portability in turn opens the path to archivability.

● Puts “in house” emphasis on strategy, planning, collection maintenance, and 
knowledge work.

● Provides opportunities to create rich, customized web experiences.
● Easy on the IT staff and super secure.

○ No database to get messy or insecure



Web to Book
By converting a collection of born digital web content to Markdown we can port 
that content to PDF or EPUB.

In so doing, we could create a book, PDF, or EPUB that contains a whole archive 
of related material, such as the past 20 years worth of an online journal. 

PDF and EPUB are readily archivable.



Web to Web
Why?

Maintenance.

To modularize content, just pull out everything between the body tags.

Ask me about a python script for this.



Sizing up a project

Image by 
andreas160578 
from Pixabay 

https://pixabay.com/users/andreas160578-2383079/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1860811
https://pixabay.com/users/andreas160578-2383079/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1860811
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1860811


1. Determine ideal goals for the project
2. Evaluate the collection
3. Bring goals in line with reality
4. Identify assets and/or partnerships
5. Bring goals in line with reality
6. Identify project stages



Collection Evaluation

● The characteristics of the collection will determine the 
methods required to work with it.

● Being able to work from a pre-existing collection of HTML 
files is different than scraping dynamically generated 
content from the web.



Identify Assets and Partners
Skills evaluation is key - Do you have the skills or do you need to find help?

Capacity - These projects require significant effort and time.

Structuring tasks - If a task can be structured, it’s easier to delegate.

Partnerships - You may need a software developer or software carpenter. 

Image by Erik 
Tanghe from Pixabay

https://pixabay.com/users/8013345-8013345/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=3292238
https://pixabay.com/users/8013345-8013345/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=3292238
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=3292238


Stages
● Migrating from original format to Markdown

○ Often facilitated by using a script, but can be done manually.

● Clean Up and QA
○ If there are any undesirable “artifacts” from the source format, they may need manual 

attention. Automated testing can assist with this process, but manual assessment is important 
as well.

● Rendering in output format
○ Requires asset development like CSS
○ Requires a static site generator or other software.



What we did
Developed a custom Python script to migrate HTML with embedded DC metadata 
to Markdown.

Use GIT to manage the resulting repository of Markdown content.

Use Jekyll to generate static files for the web based on current university style.



Next Steps
Explore opportunities for EPUB, PDF, and print versions of previously web only 
content.

Possibly archive parts of the collection by moving to institutional repository.



Thank you!

chris-diaz@northwestern.edu

rbrowder@vt.edu 
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