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Presentation Notes
As our world becomes increasingly mediated by computers, Application Programming Interfaces (APIs) have become critical components in sustaining the flow of electronic data between providers and consumers.  

As you've helped members of your library community find and use data, you've likely seen references to APIs as a means of accessing or interacting with data. But what exactly is an API and why should librarians care? 

This webinar will explain the concept of an API, illustrate how APIs work and why they're useful, and introduce tools and methods for using APIs to gather data. 
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An Application Programming Interface is exactly that--an interface for using computers to interact with an application via computer programming methods. Often, we talk about human-oriented computer interfaces, the graphical user interfaces that we use to interact with websites, computer, and smartphone applications all day long. 

An API is the same idea, but it's designed for computers, which don't need visually pleasing graphics or emotive elements, but do need clear structures and processes to interact effectively.

In a nutshell, an API creates a standard for an application to interact with another provider's data/service. As we're all library nerds here, we could think of this a bit like a MARC record for working with a provider's data/service. 
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Vendors and publishers use a variety of systems and data structures to produce information about their items, and we all use a variety of catalog software to consume that info. 

The MARC record creates a standard specification for vendors to export their data and for us to ingest it without having to know anything about the vendor's internal systems or having to create a custom setup for ingesting every single vendor's unique record format (and which would have to be entirely recreated if you adopted new cataloging software). 

And the other direction is true, too. The MARC record frees vendors from having to create a unique record format for their thousands of individual library customers. 
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An API provides this same kind of standard for interactions between data/service providers and consumer applications. It defines the kinds of calls or requests that can be made to a given data source, how to structure and send those requests, and what the data will look like when it's returned. 

Both parties to the interaction only need to understand one side of the transaction--their connection to the API specification--without needing to understand all the ins and outs of the other party's services, database architecture, business logic, and so on.
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Recently, I purchased seeds for my garden from a company that is a small business based in Utah. I live in PA. As I was making my purchase, the form automatically validated my address and filled in the city and state based on my zip code. Then it calculated my shipping rate options based on that location. 

How does that happen? Is it because my seed company is maintaining their own database of all US addresses and constantly updating shipping rate tables for UPS? That's how they used to do it, but not anymore. 
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They use APIs like these provided by UPS, which allow them to leverage UPS's expertise in this area. By using these APIs, their local developer can write a few lines of code to integrate this core functionality into their website and not have to become an expert on USPS and UPS data or build a custom, local application to use it.
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Thus, APIs facilitate a kind of technological outsourcing. Thousands of other businesses could (and do) integrate this address validation and shipping rate functionality into their websites without having to know anything about the UPS's internal software systems, data structures, naming conventions, coding languages, etc. 

And UPS doesn't need to know anything about those small businesses, either. It doesn't need to create a unique application for different businesses or even for whole industries. By providing its API, UPS encourages businesses to tie themselves into a mutually beneficial relationship with UPS. 

Additionally, UPS could entirely revamp its internal systems, switch to coding everything in a different programming language, shift its data to the cloud (or back), or get its address info from Google rather than the USPS, and none of these changes will affect my seed company's ability to do address validation and provide shipping rates (as long as UPS continues to support their API). It doesn't need to learn anything new or even know that a change took place in order to continue utilizing this functionality. 




(https://www.shopify.com/tour/shopping-cart)
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And to emphasize this even more, my seed company isn’t actually using UPS's API directly, but rather through ANOTHER service, Shopify, that itself provides an API for connecting to other APIs, like UPS's! 
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The use of APIs online is so ubiquitous that we encounter them constantly without usually noticing: 

Google maps is perhaps the most commonly embedded external data source for everything from local tourism websites to your municipal government to your realtor and a million other places besides. 
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PayPal's API makes it easy for small businesses and nonprofits to outsource the management of payment collection online
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YouTube, Twitter, and Instagram all have APIs that make it possible for a website to embed streams of videos, tweets, or images related to given topics, hashtags, or locations. 



(https://cloud.google.com/speech-to-text)
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And as we all are more familiar with now, you can record a Zoom instruction session for students and have captions automatically generated thanks to a 3rd party API, very likely Google's speech to text API
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For some more specific library examples, many library catalogs make use of APIs to integrate additional functionality:
		
For example, my local public library includes book recommendations from a 3rd party service using an API
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Nexis Uni uses the Google Translate API to allow users to translate news articles to another language on the fly. 
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Some academic libraries use APIs to link from a catalog record to an item in Google Books or WorldCat, while WorldCat uses APIs to incorporate reviews from GoodReads.

It’s worth mentioning that I'm only talking about Web APIs here, since that's what most of us are likely to encounter and have interest in. There are many APIs that support interactions between computers that live below the surface of the visible internet and make lots of stuff work. 

Also, APIs can facilitate updates of data back to a source, but as we're generally encountering them, we can think of APIs as a one-way road: a way for consuming data from some source programmatically.








Endpoint URL Parameter 
1

Parameter 
2

http://catalog.hathitrust.org/api/volumes/brief/<id type>/<id value>.json

Format 
parameter
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Go to HT documentation page to show briefly (note the different endpoints)

Then discuss structure of API call URL

https://www.hathitrust.org/bib_api
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Show examples of the brief and full record 

Then, show the Excel sheet with list of OCLC numbers, explain putting the multiple ID call together, and show results

Show using Excel to manually compose API calls based on a list of IDs and autofilling the rows of calls using =HYPERLINK(CONCATENATE(B2,A2,C2))
You could automate this with a macro (search online for tutorials), but this can be quite slow, so if you want to do much more than a few dozen calls, it's worth learning how to do this in Python.

Show JSON to csv converter example

https://catalog.hathitrust.org/api/volumes/brief/oclc/00424023.json
https://catalog.hathitrust.org/api/volumes/full/oclc/424023.json
https://catalog.hathitrust.org/api/volumes/brief/json/oclc:1020151|oclc:10764073|oclc:1089706|oclc:1116036|oclc:1316115|oclc:13649101|oclc:13897810|oclc:141509|oclc:14564116|oclc:266921|oclc:2770837|oclc:2780676|oclc:28808454|oclc:29329594|oclc:2966120|oclc:3200348|oclc:3223662|oclc:3240743|oclc:3323894|oclc:3343123
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Briefly walk through LOC.gov API documentation (note different endpoints for general search, collections, and formats). Discuss some different parameter types using the civil war maps collection example and briefly explore JSON

Show example of sitemap call and then parsing the XML using Python

Show search on Pennsylvania; script for getting multiple pages and parsing some key info into a list. Show how to gather different item formats, locations. Saving text file of key info; dumping JSON to file (which can be reloaded into Python for analysis later)

https://libraryofcongress.github.io/data-exploration/requests.html
https://www.loc.gov/collections/civil-war-maps?sp=3&c=50&fo=json
http://www.loc.gov/collections/abraham-lincoln-papers/?c=1000&fo=sitemap
https://www.loc.gov/search/?fa=location:pennsylvania&fo=json
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Very briefly show the documentation and examples pages

Show API extract creator for building API call for PA (42) counties; remove in-state param to return all counties

Save output directly as csv and then clean up formatting, split state name to new column

https://www.census.gov/data/developers/data-sets/acs-5year.html
https://api.census.gov/data/2018/acs/acs5/examples.html
https://public.tableau.com/profile/us.census.bureau#!/vizhome/CensusAPIExtractCreator/MainMenu
https://api.census.gov/data/2018/acs/acs5?get=GEO_ID,B19013_001E,NAME&for=COUNTY:*
https://www.census.gov/library/video/2020/using-api-all-results-for-acs-table.html
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