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Web Archives in 
Libraries and Archives

Many of us are doing some sort of web 
archiving:

● Capturing the output of the 
university

● Extending physical collections into 
the digital environment

● Building born-digital collections

Most of us are using hosted tools for 
building these collections like:

● Archive-It
● Browsertrix



Built to Scale Up
- Create broad collections in crawling 
system

- Structure collections around subjects, 
entities, events

- Add seeds and set a crawl schedule

- WARC files are indexed with WARCs 
from other crawls

- View crawl content organized by 
collection



Scaling down is harder
Managing more collections/crawls adds 
overhead at crawling, processing, 
preservation, and access.

One time crawls of a website, part of a 
website, or individual pages/resources 
may not fit into a collection scope.

It takes work to extract part of the 
collection from a set of WARCs.



Web Archive Collection 
Zipped (WACZ)
- Newer standard for grouping and 
sharing WARC files and related material

- Zip file with a standardized file layout 

- Playback tools designed to work with 
this format

- Makes a web archive collection 
portable

- Enables small web archives to exist by 
themselves
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WACZ Structure
WACZ files are zip files without 
compression. 

This allows for them to be read in a 
similar way as WARC Files. 

The archive folder contains WARC files.

The indexes folder contains a CDXJ 
index for resource lookup.

The pages folder holds Metadata about 
pages/resources in the WARC files.

datapackage files give an overview of the 
included files.
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Case Study: UNT ETDs



Creating a Web Archive for each ETD

- Python script extracts URLs from 
ETD PDF

- Bash script loops through ETD URLs 
files and runs a crawl per each

- Crawls with Browsertrix Crawler 
running via Docker

- Produces a WACZ file we can 
package with the ETD

8https://github.com/unt-libraries/etd-to-urls/blob/main/browsertrix-crawl.sh

https://github.com/unt-libraries/etd-to-urls/blob/main/browsertrix-crawl.sh


Issues encountered with Crawling

Authors introduced typos in DOI URLs that caused Browertrix Crawler to abort crawls.

○ http://doi.10.1080/19315860802611415  (missing .org/; domain read as .1080)

○ We aren't fixing all author typos in ETDs, but Tessa at Webrecorder fixed our issue of 
aborted crawls on a failed seed

Sites DOIs commonly point to may use bot-detecting services like Cloudflare’s making 
them difficult to archive, even with browser-based crawling.

Including multiple speculative versions of seeds increases 404 noise in WACZ.

○ Making live requests with Python to check URLs for 200 response at text extraction 
time (to prevent multiple versions) were often identified by the server as a bot traffic 
and affected the response.
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https://github.com/webrecorder/browsertrix-crawler/pull/395


Organization of an ETD Submission Package

● submission_3270
o 01_jpg/

▪ 000100tp.jpg
▪ 00020000.jpg
▪ 0003r001.jpg

o 02_pdf/
▪ ARIAS-THESIS-2023.pdf

o 03_vireo/ (preservation only)
▪ License.txt
▪ Permissions.pdf

o 04_wacz/
▪ ARIAS-THESIS-2023.pdf.urls    
▪ submission_3270_ARIAS-THESIS-2023.wacz
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WACZ in Repository

Now that we have WACZ files in the 
repository, we have integrated playback in 
the UNT Digital Library.

We let users know there are archived web 
resources available for an ETD.

Any item in the digital library with a WACZ 
includes a link to "archived web resources".

https://digital.library.unt.edu/ark:/67531/metadc2179336/ 
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https://digital.library.unt.edu/ark:/67531/metadc2179336/


WACZ Playback
Users can download WACZ and use a 
service like https://replayweb.page/ to 
playback content.

● Replay from local WACZ copy
● Replay via link to UNT-hosted WACZ

UNT Digital Library includes a local 
replayweb.page integration. 

https://digital.library.unt.edu/ark:/67531/metadc2179336/m4/ 12

https://replayweb.page/
https://digital.library.unt.edu/ark:/67531/metadc2179336/m4/


13



14



15



16



17



18



19



20



21



22



23



Closing

WACZ is a way of packing and 
transporting web archives that has the 
potential to change how we think about 
collecting material from the web. 

There are many opportunities for “small 
web archives” to become more common 
in our collections. 

Small web archives provide new 
avenues of preserving the scholarly 
record. 



Questions / Comments
Feel free to contact us if you have questions. 

Lauren Ko – lauren.ko@unt.edu
Mark Phillips – mark.phillips@unt.edu
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