
Build Tomorrow’s Library



<The Pitch>

Get your hands on the full bibliographic data about virtually all of the 12.7 
million items in the Harvard Library collection, plus millions of images, plus 
some extremely anonymized usage data, and more. All of this can be put to 
use in the apps you'll learn to write that use the API of Harvard Library Cloud, 
a new open metadata server. Library metadata is rich, complex, and very 
human, so let's dig in!



The Harvard Library has a lot of stuff

● ~13 million bibliographic records
● ~4 million images cataloged
● ~5,000 finding aids for archival and 

document collections (representing ~1.8 
million individual documents), including 
links to online content

● A usage metric



All these items have metadata

● Metadata is data about the data
● Cataloging information - call numbers, 

subjects, holdings, formats, author, etc.
● Some objects are available online (e.g. full 

text, scanned images), but most are not

● Metadata is useful (just ask the NSA)



This is library metadata



So is this



and this



All these metadata records are searchable 
through Harvard Library systems...by humans

How can we make it available for computers?

The metadata is locked up



● Custom online catalog viewer (e.g., Stacklife)
● Recommendation engine
● Specialized search engine
● Library analytics
● Integrate with Web sources (e.g. NPR, Wikipedia)

and especially, things we haven’t thought of yet

Why open the metadata?



How can we make the data available?

Complications
● Multiple systems, 

multiple formats
● Copyright restrictions
● Difficult for end users to 

manage large data sets

Approach
● A single platform 

aggregates and 
normalizes data from 
multiple sources

● A public API provides 
access



The LibraryCloud Item API

http://api.lib.harvard.edu/v2/items

Get all the items

http://api.lib.harvard.edu/v2/items
http://api.lib.harvard.edu/v2/items


URL, deconstructed

http://api.lib.harvard.edu/v2/items

v2 - Version number. If there are breaking 
changes, we increment the version
items - The type of thing that’s available

http://api.lib.harvard.edu/v2/items
http://api.lib.harvard.edu/v2/items


Searching for donuts

http://api.lib.harvard.edu/v2/items?q=donuts

http://api.lib.harvard.edu/v2/items?q=donuts
http://api.lib.harvard.edu/v2/items?q=donuts


Response formats

Schemas
MODS (Complex, default) http://api.lib.harvard.edu/v2/items?q=donuts

Dublin Core (Simple) http://api.lib.harvard.edu/v2/items.dc?q=donuts

Data Representations
JSON http://api.lib.harvard.edu/v2/items.json?q=donuts

XML (default) http://api.lib.harvard.edu/v2/items.xml?q=donuts



Dublin Core + JSON (.dc.json)
"item": {
        "title": [
            "Donuts: an American passion",
            "American passion"
        ],
        "contributor": "Edge, John T.",
        "type": "Text",
        "publisher": "G. P. Putnam's Sons",
        "language": "eng",
        "format": [
            "print",
            "176 p. : ill. ; 20 cm."
        ],
        "description": [
            "\"In Donuts, Edge walks us though the donut's inception as Dutch fare, the Salvation Army's wartime donuts, the invention of the donut machine, the 1950s donut-shop craze, the Krispy 
Kreme revolution, the appropriation by other ethnicities, and the fanatical chefs that take donuts to a new art form. Nothing encourages our sweet-tooth cravings like the donut. It is honest. It 
is satisfying. It is a national symbol that has survived the low carb-diet dogma and the death of the local donut shop, and it is making a comeback into the hearts of Americans.\" -- publisher 
website (October 2006).",
            "Becoming american -- Of eels and donuts and New England -- Beyond lent -- California dalliance -- New traditionalists -- The future.",
            "John T. Edge."
        ],
        "subject": [
            "Doughnuts",
            "TX770.D67 E44 2006",
            "641.8/653"
        ],
        "identifier": [
            "isbn: 0399153586",
            "isbn: 9780399153587",
            "lccn: 2005058682",
            "010010858"
        ]
    }



Dublin Core + XML (.dc.xml)
    <item>
        <dc:title>Donuts: an American passion</dc:title>
        <dc:title>American passion</dc:title>
        <dc:contributor>Edge, John T.</dc:contributor>
        <dc:type>Text</dc:type>
        <dc:publisher>G. P. Putnam's Sons</dc:publisher>
        <dc:language>eng</dc:language>
        <dc:format>print</dc:format>
        <dc:format>176 p. : ill. ; 20 cm.</dc:format>
        <dc:description>"In Donuts, Edge walks us though the donut's inception as Dutch fare, the Salvation Army's wartime donuts, the invention of the donut 
machine, the 1950s donut-shop craze, the Krispy Kreme revolution, the appropriation by other ethnicities, and the fanatical chefs that take donuts to a new art 
form. Nothing encourages our sweet-tooth cravings like the donut. It is honest. It is satisfying. It is a national symbol that has survived the low carb-diet dogma 
and the death of the local donut shop, and it is making a comeback into the hearts of Americans." -- publisher website (October 2006).</dc:description>
        <dc:description>Becoming american -- Of eels and donuts and New England -- Beyond lent -- California dalliance -- New traditionalists -- The future.</dc:
description>
        <dc:description>John T. Edge.</dc:description>
        <dc:subject>Doughnuts</dc:subject>
        <dc:subject>TX770.D67 E44 2006</dc:subject>
        <dc:subject>641.8/653</dc:subject>
        <dc:identifier>isbn: 0399153586</dc:identifier>
        <dc:identifier>isbn: 9780399153587</dc:identifier>
        <dc:identifier>lccn: 2005058682</dc:identifier>
        <dc:identifier>010010858</dc:identifier>
    </item>



MODS + JSON (.json)
"items": {
        "mods": {
            "version": 3.4,
            "titleInfo": [
                {
                    "title": "Donuts",
                    "subTitle": "an American passion"
                },
                {
                    "type": "alternative",
                    "title": "American passion"
                }
            ],
            "name": {
                "type": "personal",
                "namePart": "Edge, John T."
            },
            "typeOfResource": "text",
            "originInfo": {
                "place": [
                    {
                        "placeTerm": {
                            "authority": "marccountry",
                            "type": "code",
                            "$": "nyu"
                        }
                    },
                    {
                        "placeTerm": {
                            "type": "text",
                            "$": "New York"
                        }
                    }
                ],
                "publisher": "G. P. Putnam's Sons",
                "dateIssued": [
                    "c2006",
                    {
                        "encoding": "marc",
                        "$": 2006
                    },
                    {
                        "encoding": "marc",
                        "$": 2006
                    }
                ],
                "issuance": "monographic"
            },
            "language": {
                "languageTerm": {
                    "authority": "iso639-2b",
                    "type": "code",
                    "$": "eng"
                }
            },
            "physicalDescription": {
                "form": {
                    "authority": "marcform",
                    "$": "print"
                },
                "extent": "176 p. : ill. ; 20 cm."
            },
            "abstract": "\"In Donuts, Edge walks us though the donut's inception as Dutch fare, the Salvation Army's wartime donuts, the invention of the donut machine, the 1950s donut-shop craze, 
the Krispy Kreme revolution, the appropriation by other ethnicities, and the fanatical chefs that take donuts to a new art form. Nothing encourages our sweet-tooth cravings like the donut. It is 
honest. It is satisfying. It is a national symbol that has survived the low carb-diet dogma and the death of the local donut shop, and it is making a comeback into the hearts of Americans.\" -- 
publisher website (October 2006).",
            "tableOfContents": "Becoming american -- Of eels and donuts and New England -- Beyond lent -- California dalliance -- New traditionalists -- The future.",
            "note": {
                "type": "statement of responsibility",
                "$": "John T. Edge."
            },
            "subject": {
                "authority": "lcsh",
                "topic": "Doughnuts"
            },
            "classification": [
                {
                    "authority": "lcc",
                    "$": "TX770.D67 E44 2006"
                },
                {
                    "edition": 22,
                    "authority": "ddc",
                    "$": "641.8/653"
                }
            ],
            "identifier": [
                {
                    "type": "isbn",
                    "$": "0399153586"
                },
                {
                    "type": "isbn",
                    "$": 9780399153587
                },
                {
                    "type": "lccn",
                    "$": 2005058682
                }
            ],
            "recordInfo": {
                "descriptionStandard": "aacr",
                "recordContentSource": {
                    "authority": "marcorg",
                    "$": "DLC"
                },
                "recordCreationDate": {
                    "encoding": "marc",
                    "$": "051209"
                },
                "recordChangeDate": {
                    "encoding": "iso8601",
                    "$": 20070214153727
                },
                "recordIdentifier": "010010858",
                "recordOrigin": "Converted from MARCXML to MODS version 3.4 using MARC21slim2MODS3-4.xsl\n\t\t\t\t(Revision 1.86 2013/06/10)"
            },
            "location": [
                {
                    "physicalLocation": "SCH",
                    "shelfLocator": "641.0973 E23d"
                },
                {
                    "physicalLocation": "WID",
                    "shelfLocator": "TX770.D67 E44 2006"
                }
            ]
        }
    }



MODS + XML (.xml)
        <item>
            <mods:mods version="3.4">
                <mods:titleInfo>
                    <mods:title>Donuts</mods:title>
                    <mods:subTitle>an American passion</mods:subTitle>
                </mods:titleInfo>
                <mods:titleInfo type="alternative">
                    <mods:title>American passion</mods:title>
                </mods:titleInfo>
                <mods:name type="personal">
                    <mods:namePart>Edge, John T.</mods:namePart>
                </mods:name>
                <mods:typeOfResource>text</mods:typeOfResource>
                <mods:originInfo>
                    <mods:place>
                        <mods:placeTerm authority="marccountry" type="code">nyu</mods:placeTerm>
                    </mods:place>
                    <mods:place>
                        <mods:placeTerm type="text">New York</mods:placeTerm>
                    </mods:place>
                    <mods:publisher>G. P. Putnam's Sons</mods:publisher>
                    <mods:dateIssued>c2006</mods:dateIssued>
                    <mods:dateIssued encoding="marc">2006</mods:dateIssued>
                    <mods:dateIssued encoding="marc">2006</mods:dateIssued>
                    <mods:issuance>monographic</mods:issuance>
                </mods:originInfo>
                <mods:language>
                    <mods:languageTerm authority="iso639-2b" type="code">eng</mods:languageTerm>
                </mods:language>
                <mods:physicalDescription>
                    <mods:form authority="marcform">print</mods:form>
                    <mods:extent>176 p. : ill. ; 20 cm.</mods:extent>
                </mods:physicalDescription>
                <mods:abstract>&quot;In Donuts, Edge walks us though the donut's inception as Dutch fare, the Salvation Army's wartime donuts, the invention of the donut machine, the 1950s donut-
shop craze, the Krispy Kreme revolution, the appropriation by other ethnicities, and the fanatical chefs that take donuts to a new art form. Nothing encourages our sweet-tooth cravings like the 
donut. It is honest. It is satisfying. It is a national symbol that has survived the low carb-diet dogma and the death of the local donut shop, and it is making a comeback into the hearts of 
Americans.&quot; -- publisher website (October 2006).</mods:abstract>
                <mods:tableOfContents>Becoming american -- Of eels and donuts and New England -- Beyond lent -- California dalliance -- New traditionalists -- The future.</mods:tableOfContents>
                <mods:note type="statement of responsibility">John T. Edge.</mods:note>
                <mods:subject authority="lcsh">
                    <mods:topic>Doughnuts</mods:topic>
                </mods:subject>
                <mods:classification authority="lcc">TX770.D67 E44 2006</mods:classification>
                <mods:classification edition="22" authority="ddc">641.8/653</mods:classification>
                <mods:identifier type="isbn">0399153586</mods:identifier>
                <mods:identifier type="isbn">9780399153587</mods:identifier>
                <mods:identifier type="lccn">2005058682</mods:identifier>
                <mods:recordInfo>
                    <mods:descriptionStandard>aacr</mods:descriptionStandard>
                    <mods:recordContentSource authority="marcorg">DLC</mods:recordContentSource>
                    <mods:recordCreationDate encoding="marc">051209</mods:recordCreationDate>
                    <mods:recordChangeDate encoding="iso8601">20070214153727.0</mods:recordChangeDate>
                    <mods:recordIdentifier>010010858</mods:recordIdentifier>
                    <mods:recordOrigin>Converted from MARCXML to MODS version 3.4 using MARC21slim2MODS3-4.xsl

(Revision 1.86 2013/06/10)</mods:recordOrigin>
                </mods:recordInfo>
                <mods:location>
                    <mods:physicalLocation>SCH</mods:physicalLocation>
                    <mods:shelfLocator>641.0973 E23d</mods:shelfLocator>
                </mods:location>
                <mods:location>
                    <mods:physicalLocation>WID</mods:physicalLocation>
                    <mods:shelfLocator>TX770.D67 E44 2006</mods:shelfLocator>
                </mods:location>
            </mods:mods>
        </item>



Searching a specific field

http://api.lib.harvard.edu/v2/items?title=donuts

http://api.lib.harvard.edu/v2/items?title=donuts
http://api.lib.harvard.edu/v2/items?title=donuts


Paging

Page 1 (20 items)
http://api.lib.harvard.edu/v2/items?title=donuts&limit=20

Page 2
http://api.lib.harvard.edu/v2/items?title=donuts&limit=20&start=20



Faceting

http://api.lib.harvard.edu/v2/items.json?q=donuts&facets=subject,languageCode



Example 

Query the API and display some results

http://localhost/~jlicht/cs50.html

Another example
http://hlslwebtest.law.harvard.
edu/dev/david/googleHollis/googleHollis.html 

http://localhost/~jlicht/cs50.html
http://localhost/~jlicht/cs50.html
http://hlslwebtest.law.harvard.edu/dev/david/googleHollis/googleHollis.html
http://hlslwebtest.law.harvard.edu/dev/david/googleHollis/googleHollis.html
http://hlslwebtest.law.harvard.edu/dev/david/googleHollis/googleHollis.html


Add Usage Data

● Usage data is a clue to how valuable a 
resource is within a community
○ Checkouts, reserves, etc.

● Privacy concerns
● Convert into a stackscore between 1 and 

100



Stacklife demo

http://library.harvard.edu



How does this all work?

Aleph (books) VIA (images) OASIS (finding aids)

Normalize (convert to MODS format)

Load data files and split into individual items

Enrich Step 1 (add holding library)

Enrich Step 2 (add Stackscore)

Enrich Step 3 (add collections and tags)

Publish (filter out restricted records)

Load into Solr (search index)

A
P

I

Ingest 
servers
Ingest 
servers
Ingest 
servers



Documentation

https://wiki.harvard.edu/confluence/display/LibraryStaffDoc/Library+Cloud



Questions?

Jeffrey Licht
Pod Consulting
jeff@podconsulting.com


