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Discovery Center for  
Libraries, Archives and Museums

Rich and Complex Smithsonian 
•19 museums, 

•20 libraries, 

•14 archives, 

•1 National Zoo,  

•1 Astrophysical Observatory

• Research centers in Panama, 
Boston, New York, Maryland, 
and Virginia.
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Presentation Notes

The Smithsonian Institution is a public institution.  Most people knows about Smithsonian as the world’s largest museum complex with an Air and Space museum, a Natural History Museum, an American History museum,  and multiple museums.  This is true, but a larger part of the Smithsonian includes a number of scientific research programs for astrophysical research,  biological research, environmental conservation research and a national zoo.  We have large tropical Research Center located in Panama, and many other research center spared across the country.
 
In all we have 19 museums, 20 libraries, 14 archives and many other research centers.  



No Unified Access To Smithsonian’s Collections

3

From Astronomy to Arts

• 137 million objects,

• 650 Silo databases

• 150  public web sites

Presenter
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With this great variety comes with complexity.  
The Smithsonian  holds a large number of historic artifacts, scientific specimens, art objects, photographs , manuscripts and more.  We have about 137 million objects.

To keep track of all of this,  the Smithsonian has about 650 specialized databases.  Some of these come from commercially purchased software  applications with SQL databases,  but many others are locally developed with  either SQL databases or flat data structures.   
Some of these data have public access through specialized web sites , others are not available to the public at all.

We have about 150 different public web sites each with a different look and feel and  with different searching functions.  

 
As you can see, this presents a great challenge in sharing the information from the Smithsonian to the public.



Core Team to a Solution
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• Andrew Gunther,

• Jim Felley,

• Mike Trigonoplos

• George Bowman

• Randy Arnold

• Ching-hsien Wang
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Our solution is to create a one-stop searching center for our diverse collections.

In the end, this is our core group who go the job done!

Andrew Gunther is our primary software developer, 
Jim Felley and Mike Trigonoplogs managed most of the data extraction and transformation, 
George Bowman is responsible for data quality enforcement, and 
Randy Arnold make sure user interface is in the best quality and
I made sure everyone got their lunch on time.




Scope of the Collections Search Center

Photographs, paintings, manuscripts, letters, postage stamps, 
scientific specimens, rockets, airplanes, postcards, sound 
recordings, posters, decorative arts, ceramics, maps, sculptures, 
books,  trade catalogs, etc.

• 2.3 million records,

• 5.4 million records,

• 460,000 images,

• 30 databases from 
Libraries, Archives 
Museum and 
Research Centers.

Presenter
Presentation Notes
This collections Search Center is still growing.  Currently it contains 5.4 million records, with 460,000 images.  The data comes from 30 different databases.  More data is coming.

This search center accommodates a wide range of  object types from photographs,  paintings,  postage stamps to rockets and scientific specimens.



Features of the Collections Search Center

• Keyword searching, 

• Facet browse  & filtering, 

• Display View options,  

• Slideshow, 

• Time-slider,   

• Share this,

• Blogs
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The design of the collection Search Center is to support 
  - simple keyword searching, 
  - Faceted browsing and searching,
  - user controllable display options, 
  - Slideshow option,
  - Time-slider, 
  - Sharing function, and 
  - Blogs.

Let’s take a quick look at these functions.
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The Result Example

Alexander Calder, Artist

Archival Collections  

Books  

Photographs   

Drawings   

Paintings  

Sculptures  

Stamps

Interviews

Sound Recordings  

• National Postal Museum (5)

• Hirshhorn Museum and Sculpture 
Garden (48)

• Smithsonian American Art Museum (32)

• National Portrait Gallery (30)

• Smithsonian Institution Libraries (192)

• Photograph Archives, Smithsonian 
American Art Museum (301)

• Archives of American Art (160)

• Archives of American Gardens (15)

• Smithsonian Institution Archives (9)
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Final example.

Smithsonian has great resources on artworks and artists like Alexander Calder.   
But these have been spread across one postal Museum, three art museums, one library, and 4 archives.

Imagine stopping by all these places to use the collections.  Now it is much easier.

So, let’s talk about how we make this happen.
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Artesia

Digital Asset 
Management System

NMAfA

FSGA

NMAAHC

NPG

SAAM

CHNDM

NASM

NPM
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Horizon 8

SIL

Archives
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SAAM - AECI

Bibliographies
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Birds

NMAI
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EMu 11

TMS 10

Other

Road Map to a Solution
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We started out with several off-the-shelf library and museum collection systems.  

They include: TMS, Emu, Horizon, Mimsy and several local databases.  
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Metadata Delivery Service
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Index / Repository of SI Collections Metadata

Tag Service Image Delivery Service (IDS)

Enterprise Digital Access Network
(EDAN)
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Our design is to create an Enterprise Digital Asset Network system architecture called EDAN.  
It  consists a central Solr/Lucene index where contents are pushed into it from individual databases.

It also supports a set of web services:  

Metadata Delivery service is for text searching and delivery, 
Tag Service                     is to support tagging functions including but not limited to social tagging, 
Image Delivery service     is the serve and resize images on the fly.
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Index / Repository of SI Collections Metadata

Tag Service Image Delivery Service (IDS)

Flickr
Commons

Virtual Exhibits

Smithsonian Photography
Initiative

Possibilities of using EDAN
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Finally, this EDAN system architecture is meant to support multiple web applications.  

We have seen the Collections Search Center searches against the full data set indexed in EDAN.  
The Smithsonian Photography Initiative is another application with a specialized topical focus, and searches for just a subset of records from EDAN.  
Third example is an application to push selected contents to Flikr so no redundant work is needed.
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Set Data Standards

Metadata Index Model creates the frame work and data 
structure for bibliographic, archival, three dimensional objects 
and scientific specimens 

Title/Object name Object Type Culture

Identifier Publisher Set Name

Physical Description Name Date Source

Notes Language Credit Line

Taxonomic Name Topic Object Rights

Place Record Link Online Media Group

Presenter
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In 2007, we started out with a small prototype project with our 8 Horizon databases which included library, Archives and Art Inventory project from the Smithsonian American Art Museum.  
We learned a lot from that project.  Most importantly we learned that we NEED a data standard to deal with very different data formats from so many databases.

In 2008, we received a grant from Getty and formally created a Metadata Index Model.

We consulted with several existing data standards such as MARC, CDWLITE, MODS, Doblin Core, VRA Core.  
We narrowed down to the following Core-data-fields for us.





Configure  Solr Schema

Three types of fields :

• Free text fields:
<field name="freetext" type="jsonField" indexed="false" stored="true" multiValued="false" 

compressed="true" />

• Facet fields:
<field name="object_type"    type="string" indexed="true" stored="false" multiValued="true" /> 

<field name="online_media_type" type="string" indexed="true" stored="false" multiValued="true" />

<field name="topic"          type="string" indexed="true" stored="false" multiValued="true" /> 

• Record identification fields
<field name="record_ID"     type="string" indexed="true" stored="true" multiValued="false" />

<field name="data_source"  type="string" indexed="true" stored="true" multiValued="true" /> 

<field name="unit_code"   type="string" indexed="true" stored="true" multiValued="true" /> 

Presenter
Presentation Notes
Based on our searching needs, we basically have three types of fields in the Solr schema.

Free text fields allows us do keyword searching and record display,   We used JSONfield as data format support our web front-end development.

Facet fields allows us to provide search filtering and browsing.  We have 30 unique facet fields.
Some of the facets contains large number of unique values.  For example:  
name field contains more then 100,000 names, 
Topic facet contains more then 128,000 topics
scientific name contain more then 311,000 unique values.  
Culture facet contains more then 126,000

Record identification fields allows us to identify records quickly from so many records.



Activity Workflow 

Data 
Transformation

To XML

30 
databases

Solr

Production
Master
Index

Solr

Production
Slave
Index

Replication

DIH Solr  
Entity 

Processor 

Solr

Raw
Document

storage

Research

Library

Museum

Archives

XML  
structure 
and Data 
Validation

The World Wide Web
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Activity Workflow



Using Data Input Handler

DIH Solr  Entity Processor

•Object type facet processing

•Topic facet processing

•Language facet processing

•Date range processing

•Create geoLocation facets

•<freetext> fields are grouped 
into a {freetext} JSONObject

•Copy JSONObjects into text 
fields

Solr

Raw
Document

storage

Solr

Production
Master
Index
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We use a Data Import Handler (DIH) that is designed to query another instance of Solr (most DIH’s query a data base).
This process is often repeated based on our new data change requirements.

 Our DIH SolrEntityProcessor queries the raw index for sets of records (based on update times, record sets, etc.)
   The returned sets of raw records are then processed by a set of transformers  as follows:
                Database table lookups are used to replace values of object_types, topics, and languages with their authorized forms
                Dates and date ranges are converted into decades, centuries, millenia depending on the dates given.
                New facet field are created from geoLocation information
                The <freetext> field are grouped into a {freetext} JSONObject.
  The new, transformed document is then indexed and placed into the Master Solr index.
 



Raw Document Storage Index
Schema Configuration

Store large block of data with simple configuration:

<field name="recordID" type="string" indexed="true" stored="true" /> 

<field name="loaderID" type="string" indexed="true" stored="true" /> 

<field name="deleted" type="boolean" indexed="true" stored="true" default="false" /> 

<field name="rawrec" type="XMLField" indexed="false" stored="true" 
compressed="true" /> 

<field name="timestamp" type="date" indexed="true" stored="true" default="NOW" multiValued="false" /  

Where ‘rawrec’ is a CDATA block with the entire raw record.

Solr

Raw
Document

storage

Presenter
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This is the schema configuration for our raw document storage solr.
It is very simple with just for fields.  The most important field  is our “rawrec” field.  The content in here is the CDATA block. 



Data Stored in CDATA block

<freetext category="dataSource" label="Data Source">National Anthropological Archives</freetext> 

<freetext category="identifier" label="Local number">NAA MS 7144</freetext> 

<freetext category="identifier" label="Local number">NAA INV 10000000</freetext> 

<freetext label="Creator" category="name">ANONYMOUS</freetext> 

<freetext category="physicalDescription" label="Physical description">1 page 43 cm x 151.1 cm</freetext> 

<freetext category="notes" label="Notes">The Korea and Manchuria Tour Guide Office (Sem-Man Annaijo) was a Japanese travel agency with 
offices in Tokyo, Osaka, and Shimonoseki</freetext> 

<freetext category="notes" label="Summary">The item is a piece of artwork that presents a bird's-eye view of Korea, Manchuria, and nearby 
regions and includes railroad routes and waterways. It is illustrated to show people, buildings and habitations, domesticated flora and 
fauna, and modes of transportation. Also included is a likeness of the Manchu emperor Pu-yi and a man hailing the flag of Manchoukuo. 
Annotations, perhaps added by the collector, provide romanized versions of some place names and the title "Manchoukuo & Korea" on 
the mount</freetext> 

<freetext category="notes" label="Cite as">Manuscript 7144, National Anthropological Archives, Smithsonian Institution</freetext> 

<freetext category="objectType" label="Type">Maps</freetext> 

<freetext category="objectType" label="Type">Collection descriptions</freetext> 

<freetext category="objectType" label="Type">Maps, Pictorial</freetext> 

<freetext category="objectType" label="Type">Posters</freetext> 

<freetext label="Subject" category="name">Pu Yi, Henry President (1932-1934) and emperor (1934-1945) of Manchoukuo Born 1906 depicted 
Manchu</freetext> 

<freetext category="culture" label="Culture">Japanese</freetext> 

<freetext category="culture" label="Culture">Manchu</freetext> 

<freetext category="place" label="Place">Korea</freetext> 

<freetext category="place" label="Place">Manchuria</freetext> 

<freetext category="date" label="Date">1933?</freetext> 

<freetext category="setName" label="See more items in">Numbered manuscripts 1850s-1980s (some earlier)</freetext> 

Solr

Raw
Document

storage
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This is an example of how we store the data in its original form.  The entire block of data is encased into a CDATA block.  We keep the data in this form until it is time for us to process the data.



Object Type Facet Processing

Data pattern matching  against an SQL  
database for controlled vocabulary 

Example:

166 terms mapped into “Photographs”

acetate negative Acetate film

Aerial views albumen print

Ambrotypes Autochrome process

Cellulose nitrate Chromogenic color prints

Chromogenic processes Blueprint process

Cyanotypes Daguerreotypes

Glass plates Interpositives

3500+ Object type terms are standardized

Data Input 
Handler

Presenter
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So you saw the data we start out from, lets talk about the processing we do in our journey to master Solr index.
We do lots of data standardization work during this process.  For example, we flip bad data to standardized terms for object type facet.
We use data pattern matching against an SQL database.  This example shows that we flipped 166 terms into photographs.
When we are finished, we get this clean list of type facet online line.

Similar process  for Language and topic.



Date Range Processing

Data pattern matching  and date calculation

Dates are transformed into standard date ranges:  
Decades: 1500-present,      

Centuries: 0 – 1500,  

Millennia: BCE.

Examples:

1945   >> 1940s,  

195x   >>  1950s

1865-1890    >>  1860s, 1870s and 1890

20th Century   >> 1900s, 1910s, 1920s, … 1990s

January 25th, 1877   >>  1870s 

Yuan dynasty (1279 - 1368)  >> 1200s, 1300s, 

ca. 1756   >> 1750s,

Data Input 
Handler
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In order to filter by date or use the a date slider, need to build the date facet.
We separated the dates into Decades range, century range and Millennia rage.  This is because we have modern time materials, and we have century old materials.  Finally we have rocks and fossils that are millions of years old.    
We decided based on the type of dates we get, we do  different date ranges based on 

Our date values are in assci text values, so after data pattern matching we need to convert them into numerical values for data calculations.
These are some examples of date processing.



Freetext Processing grouped into a JSONObject 

<freetext>
<dataSource label="Data Source">National Anthropological Archives</dataSource> 

<name label="Creator">ANONYMOUS</name> 

<name label="Subject">Pu Yi, Henry President (1932-1934) and emperor (1934-1945) of Manchoukuo Born 1906 depicted Manchu</name> 

<physicalDescription label="Physical description">1 page 43 cm x 151.1 cm</physicalDescription> 

<setName label="See more items in">Numbered manuscripts 1850s-1980s (some earlier)</setName> 

<date label="Date">1933?</date> 

<place label="Place">Korea</place> 

<place label="Place">Manchuria</place> 

<notes label="Notes">The Korea and Manchuria Tour Guide Office (Sem-Man Annaijo) was a Japanese travel agency with offices in Tokyo, 
Osaka, and Shimonoseki</notes> 

<notes label="Summary">The item is a piece of artwork that presents a bird's-eye view of Korea, Manchuria, and nearby regions and includes 
railroad routes and waterways. It is illustrated to show people, buildings and habitations, domesticated flora and fauna, and modes of 
transportation. Also included is a likeness of the Manchu emperor Pu-yi and a man hailing the flag of Manchoukuo. Annotations, perhaps 
added by the collector, provide romanized versions of some place names and the title "Manchoukuo & Korea" on the mount</notes> 

<notes label="Cite as">Manuscript 7144, National Anthropological Archives, Smithsonian Institution</notes> 

<objectType label="Type">Maps</objectType> 

<objectType label="Type">Collection descriptions</objectType> 

<objectType label="Type">Maps, Pictorial</objectType> 

<objectType label="Type">Posters</objectType> 

<identifier label="Local number">NAA MS 7144</identifier> 

<identifier label="Local number">NAA INV 10000000</identifier> 

<culture label="Culture">Japanese</culture> 

<culture label="Culture">Manchu</culture> 

</freetext>

Data Input 
Handler

Presenter
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After all the data processing from the different transformers, we are finally ready to package and group all the data fields into a JSONOBJECT.
It is in this form we send it forward to our next Solr index.
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A final component is to add tagging into the mix.  We allow authorized staff and public to add tags to our object records online.  
We use a separate transformer within the Solr Entity Processor to query the tag database.

The tags are kept separate from the original records, but they are indexed together with the original records.  We use the Record ID to tie these together so we keep track of which tag is for which record.



What we are working on now
• Include more data from more databases

– Department of Invertebrate Zoology: 918,568 records

– Department of Mineral Sciences: 383,812 records

– Department of Paleobiology: 589,696 records

– Smithsonian Tropical Research Institute  150,000 records

– American History Museum, 860,000 records

• Improve data quality
– Clean up data in Name field

– Enhance geographic data

• Implement map displays
– Too much data is not a good thing

• Experiment with payloads
– Make better distinction of our data for better searching



Question?

http://Collections.si.edu

Smithsonian Institution
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