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ABSTRACT 

New York University Libraries recently completed a redesign for their finding aids publishing service 
to replace an outdated XSLT stylesheet publishing method. The primary design goals focused on 
accessibility and usability for patrons, including improving the presentation of digital archival 
objects. In this article, we focus on the iterative process devised by a team of designers, developers, 
and archivists. We discuss our process for creating a data model to map Encoded Archival 
Description files exported from ArchivesSpace into JSON structured data for use with Hugo, an open-
source static site generator. We present our overall systems design for the suite of microservices used 
to automate and scale this process. The new solution is available for other institutions to leverage for 
their finding aids. 

INTRODUCTION 

New York University Libraries has long provided archivists with a service to support web 
publishing for finding aids, descriptions of archival collections in the Encoded Archival Description 
(EAD) schema. By 2020, the software behind this service had become unsustainable due to the 
reliance on a single XSLT stylesheet to publish over 5,000 unique finding aids for New York 
University and two partner institutions, the Center for Brooklyn History and The New York 
Historical. The eXtensible Stylesheet Language Transformation (XSLT) process was brittle: 
modifying the stylesheet for one archival repository caused problems with publishing finding aids 
for other repositories. Also, the resulting web-based finding aids generated by the XSLT process 
had usability problems for patrons and issues with the presentation of digital archival objects.  

From 2020 through 2023, New York University Libraries conducted a project to replace the 
outdated publishing software and address the usability and digital archival object presentation 
issues. The project resulted in a new method for transforming EAD XML files into JSON formatted 
data, which can be used in multiple publication and discovery environments. The new solution 
uses modern open-source technologies and is available for other institutions to leverage for their 
finding aids. 

A project team comprised of three developers, two archivists, and a designer was formed to 
address two primary objectives: (1) create a new publishing system for archivists to preview and 
publish finding aids to the web, and (2) improve the visual design for the published finding aids. 
Design objectives focused on improving accessibility and usability for patrons. 
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The project partners represented nine distinct archival repositories where archival description 
practices varied. The daunting scale of thousands of finding aids initially created a sense that the 
variability was too vast to accommodate. For this reason, the project team embraced a method of 
working iteratively.  

BACKGROUND AND CONTEXT 

In 2013, New York University Libraries completed a strategic plan to improve technology systems 
for archival content and special collections. New systems were implemented over the next four 
years to describe, request, index, and discover these materials, but the web publishing process for 
finding aids was one endeavor that, at the time, proved to be intractable. The Libraries’ legacy 
method for transforming EAD files to HTML relied on an XSLT processor and a single stylesheet 
for markup. Any changes to the stylesheet to accommodate new material types or markup often 
caused the process to break. These challenges prevented archivists from embedding digital 
content and meeting accessibility requirements. 

The project to replace the publishing service and redesign the finding aids web pages began in 
2018 with a survey of similar tools in development at peer institutions. The project team 
considered two community projects: the ArcLight (https://arclight.sites.stanford.edu/) software 
led by Stanford Libraries and the ArchivesSpace Public User Interface 
(https://archivesspace.github.io/tech-docs/architecture/public/) initiated by Lyrasis with 
development from Hudson Molonglo, Yale University, Harvard University, and The Cherry Hill 
Company. Both software projects addressed the discovery and representation of archival content 
on the web.  

In a default ArchivesSpace installation, the Public User Interface provides a public web view for 
selected underlying data stored in the collection management system. The nine partner archival 
repositories that use the New York University Libraries publishing system generate finding aids 
within the ArchivesSpace application using the EAD 2002 schema 
(https://www.loc.gov/ead/eadschema.html). Across the partners, five separate ArchivesSpace 
instances, both hosted and locally maintained, are used for collection management. Because the 
ArchivesSpace Public User Interface is directly associated with a single ArchivesSpace instance, it 
was not practical for use as a discovery tool across multiple partner repositories. Additionally, 
displaying data directly from the collection management system to the web does not align with 
New York University Libraries’ established publishing workflow, which requires review before 
publication. The archivists expect to export a version of finding aids data from ArchivesSpace for 
preview and approval before publication to the web.  

ArcLight is a Blacklight-based environment (https://projectblacklight.org/) built to support 
discovery and digital information delivery in archives. In 2018, the Arclight software was at 
minimum viable product, or MVP, status. New York University archivists and technical staff 
expressed a similar concern about directly accessing the collection management system for real-
time indexing and display on the web. There was a stronger preference for generating static pages 
in keeping with locally established library technology publishing practices.  

The project team considered using direct application programming interface (API) queries to the 
ArchivesSpace instances to retrieve EAD or JSON files for publishing. However, not all instances 
had an API available, and there were security implications in extending this practice to all partner 
instances. Therefore, in 2020 the project team decided that the best way to improve the finding 
aids publishing process was to continue exporting EAD XML files from the partner archival 

https://arclight.sites.stanford.edu/
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repositories, replace the mechanism that transformed the EAD files into HTML, make design 
improvements to the resulting web pages, and continue using a separate Blacklight Solr 
(https://github.com/projectblacklight/blacklight) tool for discovery. The library technology 
developers already had experience developing web content with Hugo (https://gohugo.io/), a 
static site generator written in Go that was selected for performance and ease of deployment. The 
project team decided to parse EAD content into JSON structured data to generate Hugo content 
files used to create HTML. The complex part would be displaying the EAD content correctly, which 
required a data model. 

DATA MODEL 

A critical step in the redesign effort was determining which data elements from the partners’ 
exported EAD files needed to be presented in the published finding aids so that the developers 
could then write software to extract, store, and transform that data into HTML to address the 
usability and digital archival object presentation issues mentioned above. 

The archival repositories participating in the New York University finding aids publishing service 
create finding aids that conform to the EAD 2002 XML schema. The EAD 2002 schema is incredibly 
flexible, allowing archivists to describe complex and widely disparate arrangements of archival 
materials. That flexibility, however, presents challenges when defining software data structures 
and web page layouts. The project team did not want to build an overly complicated system that 
accommodated all of the inherent flexibility of the EAD 2002 schema. Rather, the team wanted to 
build a lightweight, manageable, and sustainable system that could meet the stakeholders' 
requirements and be easily modified to accommodate new features. 

Therefore, to reduce the software and web-design complexity the project team defined a data 
model that captured the relevant subset of EAD 2002 schema elements and attributes used across 
the archival repositories. The archivists on the project team created the data model after 
reviewing archival description practices and the EAD 2002 data elements actively in use. 

To help define the initial software data types, the developers used Zek 
(https://github.com/miku/zek), a tool that analyzes XML documents and outputs Go data 
structures. Starting with a small sample set of EADs, the project team worked through each data 
structure generated by Zek, adding tags and unique attributes to a CSV file that outlined the 
bundling of data types. This process of analyzing EAD XML, defining Go data types, and mapping 
those data types to JSON objects became the backbone of the new publishing system. 

Once the preliminary data model was defined, the project team needed to determine if the data 
model captured all of the relevant elements, attributes, and hierarchies present in the existing 
finding aids. The developers created and ran EAD-element analysis tools 
(https://github.com/nyudlts/ead-analysis-tools), iterating over larger EAD sample sets which 
allowed the project team to identify gaps between the evolving data model and the actual data in 
the EAD files. The project team continued to run element analyses until the data model 
represented the subset of the EAD 2002 schema required to satisfy the stakeholders' needs. 

The analysis tools are a set of minimal-functionality scripts created to answer the following 
questions about the EAD corpus:  

• What is the maximum nesting level of each element? 
• What attributes does the element have across all EADs in scope? 

https://github.com/projectblacklight/blacklight
https://gohugo.io/
https://github.com/miku/zek
https://github.com/nyudlts/ead-analysis-tools
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• What child elements does the element have across all EADs in scope? 
• Does the EAD structure vary widely across archival repositories? 
• What sequences of child elements are present across all EADs? 
• What are the <dao @xlink:role> values set across all EADs? 

Understanding the input to the finding aids publication pipeline was critical to the project’s 
success. The project team developed tools to create appropriate data structures, identify test 
candidates for various scenarios, and identify critical parameters required for the web page 
design. Analyzing the element-analysis data gave the developers confidence that the EADs 
submitted for publication would be compatible with the new publishing infrastructure.  

DESIGN 

The project team also took an iterative approach to the patron-facing design work. The discovery 
process began with a literature survey. In the 2012 publication “The Evolution of the Finding Aid in 
the United States: From Physical to Digital Document Genre,” Andrew Dillon and Ciaran Trace urge 
an expansion and reimagining, through user research, of the online finding aid. The authors invoke 
genre theory, a cross-disciplinary interpretation of a document type where the language choices, 
form, content, and context “reflect and shape” the practices and assumptions of the field in which it 
is used.1 As a genre, earlier finding aids, printed on paper and presented to patrons in the presence 
of an archivist, manifested some of the twentieth-century understandings of archival science. For 
example, the archive must honor the original ordering of items within a collection, as opposed to 
being interpreted and grouped semantically; language should be specialized, using terms such as 
extent and access point; the focus of description should be at the collection level. Contemporary 
finding aids, now digital and online, and using the flexible format of the EAD schema, can leverage 
the affordances of their environment. Finding aids can offer multiple sorting and grouping options, 
present rich metadata at multiple levels of description, and use language and conventions that are 
understandable to researchers.  

In 2017, Rachel Walton, in “Looking for Answers: A Usability Study of Online Finding Aid 
Navigation,” completed a literature review of finding aid usability studies to date, conducted her 
research at Princeton University, and produced recommendations for design to support users as 
they navigate.2 Key points identified in the article were the need to clearly indicate digital objects 
(images, audio, or video available for immediate access online) and deliberately use inclusive 
language.  

Tracy M. Jackson’s 2011 paper, “I Want to See It: A Usability Study of Digital Content Integrated 
into Finding Aids,” emphasized that users scanned finding aids pages to learn immediately which 
collections had digitized content and which did not.3 Obvious links to digital content at the item 
level were noted and used by users. Collection-level, consistently located language about the 
presence or absence of digitized content was also heeded. 

The project team gathered examples of “finding aids in the wild”—peer institutions’ works—and 
discussed features within these to emulate or avoid. Following their research phase, the project 
team was ready to articulate design goals. 

• Inclusive design: The purpose of the finding aids should be understandable to all users 
without relying on jargon. Site design should use familiar patterns and icons to allow 
intuitive navigation. Web pages should be mobile-friendly and fast to load. They must be 
WCAG 2.0 AA (https://www.w3.org/WAI/WCAG2AA-Conformance) accessible. 

https://www.w3.org/WAI/WCAG2AA-Conformance
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• Improved presentation of digital objects: Images, audio, and video available online should be 
surfaced, easy to find, and easy to navigate. Each object should have its own page and URL 
so it can be bookmarked and cited. 

• Sense of place: Archival contents are often arranged in complex hierarchies, and 
researchers must always know where they are in the hierarchy. 

• Branding: For New York University Libraries research materials, branding should locate 
the user in the New York University information ecosystem. The same is true for finding 
aids from the two partner institutions.  

The design process started with website wireframes created to show navigation and the 
placement of archival description elements on web pages. A larger stakeholder group of archivists 
and public service colleagues reviewed these and made modification requests based on their 
experiences working closely with patrons. The wireframes were updated and redistributed for 
additional feedback until the project team and the stakeholders reached a consensus. After 
approval, the project team requested a sample set of EADs from diverse, representative collections 
and began building a bare-bones HTML prototype to visualize the EAD data as a website. Ongoing 
conversations with stakeholder colleagues yielded real-time feedback on information architecture, 
which needed to account for various data structures. The archivists and the designer used the 
prototypes to refine the mapping of the data model to elements on the page, including providing a 
suitable label for each metadata field and determining the order in which the elements should 
appear on the page.  

The HTML prototypes were also used for usability testing. Members of the project team sat with 
potential users, including researchers, archivists, and representatives from partner institutions to 
gather their impressions of the design’s usability, brand consistency, and overall success. These 
conversations prompted adding, among other refinements, a dedicated page to request materials. 
A notable design challenge was the correct representation of digital objects: mapping the seven 
defined “role” attributes of the Digital Archival Object element to meaningful visual treatment. The 
project team worked together to determine precisely what each role conveyed about the 
availability and status of the object and how to express that appropriately through design.  

Design Improvements 
Figure 1 is an image of a finding aid published with the legacy publishing system, and figures 2–3 
show images of a finding aid published in the new publishing system with the new design. 
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Figure 1. Example of a legacy finding aid. 
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Figure 2. Example of a finding aid with new design. 
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Figure 3. Example of digital objects presented in a new finding aid. 

 

TECHNOLOGY STACK 

The legacy finding aids publisher service was deployed in 2002. It consisted of a combination of 
Perl CGI scripts, Bash scripts, the Saxon Java application, and an XSLT stylesheet. An on-site 
Apache HTTP Server instance served the resulting finding aids HTML. In 2016, a locally 
maintained Blacklight instance was added to index the EADs and provide discovery services.  

Although the finding aids publisher was in production for over 20 years, it had some problems. 
First, the HTML for all finding aids was generated using a single XSLT stylesheet. Using a single 
stylesheet to address the diverse needs of multiple archival repositories was difficult to achieve. 
Second, the developers did not possess the XSLT expertise required to maintain and update the 
stylesheet, making any stylesheet modifications risky. Third, the stylesheet was initially designed 
for EADs exported by the Archivist’s Toolkit application which was no longer in use. The 
Archivist’s Toolkit EADs had a different structure from the ArchivesSpace-generated EADs, 
requiring the development of the ArchivesSpace EAD Export plug-in 
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(https://github.com/NYULibraries/nyu_ead_export_plugin) that modified the ArchivesSpace-
generated EADs to be compatible with the XSLT stylesheet. The plug-in added complexity to the 
ArchivesSpace deployment process and meant that any changes to the ArchivesSpace generated 
EAD structure might require changes to the plug-in. In short, the old finding aids publication 
system was not sustainable. 

Desired Properties of the New System 
The project team wanted the new finding aids publisher implementation to have several 
characteristics: static site generation for publication speed and ease of maintenance, cloud 
deployment to align with IT-wide initiatives to move applications off site, and a desire for simple 
application deployment. Another requirement was eliminating the need for the custom 
ArchivesSpace EAD Export plug-in developed for the XSLT stylesheet. 

New Technology Stack 
The project team had experience with the Hugo static site generation framework and, during the 
technology evaluation period, learned that Hugo could be called as a library from Go programs. 
Developers had started using Go for other projects and found Go applications simple to deploy as 
single-file executables. For these reasons, the project team used Go and Hugo to create the new 
finding aids publisher. The new system would consist of components written in Go and deployed 
to Amazon Web Services (AWS). To reduce the project scope, they decided that the Blacklight 
discovery tool would remain and be modified as little as possible. 

Initial Concept 
The first component, the Finding Aids Manager, would replace the Perl CGI and Bash scripts used 
to upload, preview, publish, and delete finding aids. The Finding Aids Manager would be a web 
application written in Go using the Gin framework (https://gin-gonic.com/). The second 
component, the Finding Aids Site Builder, would replace the Saxon + XSLT stylesheet and would be 
called by the Finding Aids Manager. The Finding Aids Site Builder would generate the finding aids 
HTML from the incoming EADs and publish the finding aids to an AWS S3 bucket and an 
associated CloudFront distribution.  

Initial Data Pipeline 

Figure 4 is a diagram of the new system as initially envisioned. 

Figure 4. Initial data pipeline design. 

 

ITERATIVE DEVELOPMENT PROCESS AND QA 

With the general system design in mind, the project team started working iteratively on opposite 
ends of the data pipeline: a developer and the digital archivist worked on the data model and the 
EAD parsing problem while the designer worked on the Hugo templates and HTML generation. 
The EAD parser outputs intermediate JSON (iJSON) files used as input for the HTML-generation 
process. This approach allowed team members to iterate independently: the designer could work 

https://github.com/NYULibraries/nyu_ead_export_plugin
https://gin-gonic.com/
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with the latest stable set of iJSON files while the developer and digital archivist continued to refine 
the data model and update the Go data structures used for parsing. When a new version of the 
data model and parsing code was ready, a new set of iJSON files was generated and passed on to 
the designer.  

To facilitate rapid prototyping, the designer developed scripts using the jq 
(https://jqlang.github.io/jq/) command-line JSON processor to transform the iJSON files into 
Hugo-compatible JSON (hJSON) files. This allowed the designer to quickly refine the Hugo 
templates because they could modify the jq scripts themselves instead of waiting for others. 

These data modeling, parsing, and design efforts informed one another. The finding aid web page 
design determined which EAD elements and attributes needed to appear in the data model while 
the work on the data model revealed additional EAD data that might be useful in the web page 
design.  

Although the jq scripts were useful for the prototyping phase, they were too slow to run in 
production. Therefore, once the iJSON and hJSON structures were mostly stable, the jq-script 
functionality was folded into the Finding Aids Site Builder. This resulted in a performance 
improvement of 96.8% for the worst-case EAD (1,142.67 seconds to 36.54 seconds) and 96.4% on 
average (5.01 seconds to 0.18 seconds). 

Nightly and Weekly Builds with a New Set of Scripts 

Once the various software components were mostly feature-complete, the developers 
implemented regular builds of all EADs. Nightly builds generated HTML finding aids for all EADs 
and pushed them to an AWS S3 bucket and password-protected AWS CloudFront distribution. 
Weekly builds incorporated a new set of scripts providing an EAD → HTML validation step.  

Building and deploying every night provided the project team with a rapid feedback mechanism 
for design changes, identified build problems early, and gave the team the confidence to deploy to 
production when the time came. 

The weekly EAD → HTML validation step made sure that all the expected data from the EADs was 
present in the finding aid HTML. The EAD → HTML validator identified subtle EAD parsing and 
data display issues. For example, the EAD → HTML validator uncovered an error in the EAD 
parsing code: the parser looked for elements named <altformavailable> instead of the correct 
element name <altformavail>. This discovery prompted a programmatic review of the EAD 
parsing library to ensure that there were not any additional typographical errors. 

Selective Stream Parsing 

As work progressed, the designer noticed that in some cases, the order of the data in the iJSON did 
not match the order of the elements in the source EAD XML, resulting in incorrect data in the 
finding aids. For example, in one <bioghist> element, there were child <p> and <list> elements, 
with the <p> elements preceding the <list>. The designer noticed that in the iJSON, the <list> 
elements appeared before the <p> elements. The project team realized that the choice of parsing 
strategies caused this. Instead of stream parsing, where an XML document is processed line-by-
line, the preliminary code used DOM parsing, which loads the entire XML document into a data 
structure and does not preserve the order of elements in the XML document. When the project 
team discovered this, they were far into the development process, and it would have been 
challenging to change over to full-stream parsing without significantly impacting the project 

https://jqlang.github.io/jq/
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schedule. They determined which portions of the finding aid required order preservation and the 
digital archivist developed code that implemented stream parsing only for those elements.  

ADAPTING TO CHANGE 

As one might expect with a project of this magnitude, some feature development took longer than 
expected. The project team wrestled with three competing project constraints: scope, schedule, 
and product quality. The team did not want to compromise on the quality of the software or the 
resulting finding aids, so they revisited the project scope.  

As mentioned above, the initial concept was to build a Finding Aids Manager application to replace 
the existing EAD publisher application, call Hugo as a library as part of the Finding Aids Site 
Builder, and deploy everything to AWS. To reduce the project scope, the project team decided to 
retrofit the existing EAD publisher application to use the new parsing and finding aid generation 
code and to call Hugo as a standalone application. Lastly, the project team reevaluated the 
deployment strategy. 

Retrofitting the existing EAD Publisher made migrating the application to AWS unnecessary. AWS 
would be used only to serve the published finding aids via the S3 bucket and associated 
CloudFront distribution. The project team saved weeks and possibly months of additional work by 
re-scoping the project.  

Data Pipeline as Deployed 

Figure 5 is a diagram of the new system as deployed. 

Figure 5. Data pipeline as deployed. 

 

LOOKING FORWARD 

The new Finding Aids Publisher service was launched in the fall of 2023, and all of the New York 
University and partner institution finding aids were republished using the new design. The look 
and feel of the new finding aids were received well by public services staff and researchers 
working in the various archival repositories. Shortly after the service went live, developers reaped 
the benefits of the new infrastructure. A new upgrade to ArchivesSpace version 3.4.1 introduced a 
new element, which appeared in exported EAD files and the published finding aids. The project 
team accommodated this change by adjusting the publishing templates and data element parser to 
ignore the additional element as per the archivists’ request. The required changes would not have 
been possible to perform quickly or at all with the previous publishing technology stack.  

Overall, the performance and maintenance of the new publisher service have been excellent. As a 
result of this project, developers created a mechanism to parse EAD structured data from finding 
aids into the more flexible JSON data interchange format. Figures 6–9 below show data moving 
through the finding aids publication system.  
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Figure 6. A component element extracted from an EAD XML file. 

 

Figure 7. The component data as it appears in the iJSON file. 
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Figure 8. The hJSON file for the component's digital archival object. 

 

Figure 9. The component as it appears in the published finding aid. 
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Following the finding aids project, NYU Libraries developers successfully repurposed the hJSON 
data to populate International Image Interoperability Framework (IIIF) manifests for digital 
images produced from archival collections. Figures 10–11 show how a IIIF image manifest is 
populated with the data from the hJSON file. Given that the iJSON and hJSON are independent 
representations of the EAD XML data, it should be relatively straightforward to repurpose the data 
for other applications.  

Although the resulting software is currently in production and tailored to New York University 
Libraries’ specific use cases, there may be opportunities for others to repurpose the code and 
provide suggestions or feature requests that would make the software more widely applicable. 
The project team is interested in hearing from other institutions to learn more about their use 
cases and gauge interest in using this code. If there is wider interest, it may be possible to allocate 
resources to refactor, restructure, and improve the code developed for this project. 

Figure 10. An excerpt from a IIIF manifest built using the hJSON file. 

 

Figure 11. The component in a IIIF image viewer using the data from the hJSON file. 
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