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Two separate problems:

1. Identifying data to retrieve

2. Capturing identified data



Taxonomy of data tools



● Web browser
(articles, interactive exhibits, streaming video, …)

● Downloaded files
(PDFs, spreadsheets, hi-res images, …)

● Queried content
(library catalogue metadata, databases, earth-scale 
imaging, …)

How is your data accessed?
(from the perspective of a software engineer)
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Web archives
● Tools that capture web pages and their constituent media into a “frozen 

snapshot” of a site at a point in time
○ In the spirit of https://web.archive.org/
○ Both automatic and manual variants of these tools
○ Output of the process: “WARC” files

● Resources to learn more:
○ https://github.com/iipc/awesome-web-archiving?tab=readme-ov-file
○ https://archive.org/details/introduction-to-the-warc_202111
○ https://www.loc.gov/preservation/digital/formats/fdd/fdd000236.shtml

https://web.archive.org/
https://github.com/iipc/awesome-web-archiving?tab=readme-ov-file
https://archive.org/details/introduction-to-the-warc_202111
https://www.loc.gov/preservation/digital/formats/fdd/fdd000236.shtml
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Bulk downloading
● Files on the internet are generally referenced by a URL (“uniform 

resource locator”)

● Our goal for downloading a corpus of papers is to collect a list 
of URLs for each paper, and then use a download manager to 
retrieve them

● Often: we use a scripting language like Python or R to collect 
said URLs from a catalogue



Download managers
● MacOS / Linux “power user” tool: wget

https://www.digitalocean.com/community/tutorials/how-to-use-wget-to
-download-files-and-interact-with-rest-apis

● Windows: graphical wget tool
https://winwget.sourceforge.net/

https://www.digitalocean.com/community/tutorials/how-to-use-wget-to-download-files-and-interact-with-rest-apis
https://www.digitalocean.com/community/tutorials/how-to-use-wget-to-download-files-and-interact-with-rest-apis
https://winwget.sourceforge.net/
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Link collection through web scraping
● Web scraping:  scripts use web scraping tools to extract information 

from human-oriented web pages
○ Easy mode: scrapy, portia, beautiful soup
○ Hard mode: Selenium and other “dynamic” web scrapers that can interact with page 

elements

● Resources:
○ https://github.com/lorien/awesome-web-scraping/blob/master/python.md#web-scrapi

ng--frameworks
○ For R: https://datasciencebox.org/02-exploring-data#web-scraping-and-programming

https://www.scrapy.org/
https://portia.readthedocs.io/en/latest/index.html#
https://beautiful-soup-4.readthedocs.io/en/latest/
https://www.geeksforgeeks.org/selenium-python-tutorial/
https://github.com/lorien/awesome-web-scraping/blob/master/python.md#web-scraping--frameworks
https://github.com/lorien/awesome-web-scraping/blob/master/python.md#web-scraping--frameworks
https://datasciencebox.org/02-exploring-data#web-scraping-and-programming


Link collection through APIs
● “Application Programming Interfaces”: interfaces for code to directly 

communicate with a database or other information system, bypassing 
human-centric interfaces
○ Harder to learn, but ultimately better to use if given the opportunity

● Web APIs have URLs just like websites do, but they’re used for 
information transactions rather than accessing webpages
○ These transactions have a request (that we send) and a response (that we get back)
○ Information is often exchanged as JSON (pronounced “jay-son”) or XML

● An API schema is a rigorous specification of how API requests and 
responses should be structured



OAI-PMH
● “Open Archives Initiative - Protocol for Metadata Harvesting”

○ https://www.openarchives.org/pmh/

● A common API schema to request library catalogue metadata (among 
other things)
○ Used by many government-hosted research repositories and stacks

https://www.openarchives.org/pmh/


API tools
● General non-code tools:

○ Insomnia: https://insomnia.rest/
○ Curleroo: https://app.curlerroo.com/

● General code tools:
○ Python “requests” library: https://pypi.org/project/requests/

● OAI-PMH specific:
○ Omeka plugin: https://omeka.org/classic/docs/Plugins/OaipmhHarvester/
○ Web tool: https://validator.oaipmh.com/
○ Python library: https://github.com/infrae/pyoai

https://insomnia.rest/
https://app.curlerroo.com/
https://pypi.org/project/requests/
https://omeka.org/classic/docs/Plugins/OaipmhHarvester/
https://validator.oaipmh.com/
https://github.com/infrae/pyoai








Insomnia NOAA-IR example



Thinking like an engineer



Think like an engineer
● We might need to stitch several data retrieval methods together 

○ Example: API only provides catalog identifiers and abstracts for papers, 
but not the papers themselves

○ This doesn’t mean the data provider doesn’t want us to bulk export! It 
just means we need to engineer a solution that uses several tools



Data retrieval sketch
● Python script that uses OAI-PMH API to identify the DOIs of papers we 

want to save in the NOAA-IR stacks
○ Assistive technologies: Python “requests” library
○ Input: N/A, Output: list of DOIs

● Python script that, for each DOI, loads the human-facing catalog page 
and web scrapes the paper’s download link from it
○ Assistive technologies: Python “beautifulsoup” library
○ Input: List of document DOIs, Output: list of PDF download links

● Use WinWGet download manager to bulk-download PDFs in parallel
○ Input: List of PDF download links, Output: Final archival materials





Insomnia NOAA-IR example







Non-technical considerations and 
further resources



Relationship to data provider
● Collaborative

○ Provides bulk data request tools, FTP access, provides open and documented 
APIs, …

● Neglectful
○ Hasn’t seemed to think or worry about data export at all, possibly provides 

APIs but they don’t quite cover what we need, …

● Adversarial
○ Has a vested interest in preventing data export, monitors and prevents data 

export attempts, …



● Using ChatGPT to help you construct API requests or write 
Python scripts?
○ 👍✅😺
○ These outputs are inspectable, reproducible and verifiable.

● Using ChatGPT to directly aggregate download links from a list 
of webpages or retrieve metadata?
○ 👎❌😿
○ These outputs are opaque and not actually produced via rigorous procedure, 

even if they claim to be

A word about chat-based AI tools



eScience Office Hours
https://escience.uw.edu/oh

By-appointment consultation, help 
and planning for data archival 
projects (among other things)

https://escience.washington.edu/oh
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