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Architecture overview

Four basic pieces:
• Mirlyn, the library catalog
• Page image and metadata repository
• Rights and GeoIP databases
• Pageturner
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• During scanning, tracking information 
is stored in Mirlyn:
– Manual scanning of barcode or batch 

process for a call number range

– Triggers unavailability message online

– Metadata extracted and made available

– Daily list of barcodes for returned items 
used to remove unavailable status

Library catalog — Mirlyn



• When images are added to repository:
– Barcodes used to add to the item record 

call-number-2 field

– Supplies info to rights database

– Record updated in 006, 007, and 533 fields

– Virtual 856 fields or link to detailed 
holdings are generated in the display

– Supplies metadata to the pageturner

Library catalog — Mirlyn



• Why METS?
– Can serve as an Archival Information 

Package and a Dissemination Information 
Package

– Designed to record the relationship 
between pieces of complex digital objects

– Can be created automatically as texts are 
loaded or reloaded

METS Object



• What’s there?
– metsHdr with an ID and CREATEDATE

– dmdSec with a URL 

– Two techMD referencing notes files

– Two fileGrps (images and OCR)

– Physical structMap tying together the files 
with any metadata (page numbers or 
features)

METS Object



• Objectives:
– A guiding principle: store archival images, create 

deliverables on demand

– Incorporate TDR-like practices

• Simple filesystem layout adapted from DLXS
– One directory per volume, all files inside

– Example: /l1/obj/bc/39015/1/2/3/39015123456789/

– Use of a namespace allows for conflicting identifiers

– Currently, one namespace: UM barcode (‘bc’) at scan time

Page image and
metadata repository



• Download and ingest
– Google Return Interface (GRIN) at Google 

provides volumes over HTTPS
• TIFF, JPG, UTF-8 OCR, metadata in a package

– Google Return (Object Oriented) Validation 
Environment (GROOVE) at UM

• manages all download and validation
• Written in Perl; MySQL backend for state tracking
• available to Google Partners via CVS (see me!)

Page image and
metadata repository



• Automatic validation in GROOVE
– Check barcode check digit using Luhn algorithm

– Fixity check on JPG, TIFF, UTF8 using MD5

– Well-formedness and embedded metadata check 
on JPG, TIFF, UTF8 using JHove

– Various completeness cross-checks

– Failures retried, will eventually refer to Google

• Periodic fixity checks using MD5

Page image and
metadata repository



• Qualitative validation (manual)
– 20-page samples to QA staff (primarily students) 

– ACDSee used to examine visual characteristics and severity 
(readable/not readable); recorded in database

– Trends identified and reported to Google

• METS file created (functions as a manifest)

• Persistent identifier (Handle) created

• Feed of identifiers sent to/from Mirlyn via ssh

Page image and
metadata repository



• What information to store?
– Considered complexity and maintenance

– Considered using MARC directly

– Needed to accommodate both bib record-derived rights and 
manual overrides

• Approach: examine bib record, determine 
authoritative copyright status, store rights attribute, 
source, reason, and timestamp

• Stored in MySQL

Rights database©



• Rights attributes currently in use
– pd: public domain

– pdus: public domain for US viewers*

– inc: in copyright

– und: undetermined (a body of work for 
cataloging!)

– nobody (override): no access

Rights database©



• Rights attributes not yet in use:
– orph: orphaned work

– umall (override): open access for 
authenticated UM affiliates

– world (override): open access to world

• Source can currently be ‘google’ or      
‘lit-dlps-dc’ (local digitization)

Rights database©



• Each rights attribute must have a reason.

• Reasons in use:
– bib: bibliographically-derived

– man: manual access control override

• Reasons not yet in use:
– con: contractual agreement on file

– ddd: due diligence documented

Rights database©



• Right attribute ‘pdus’ requires country of origin.

• Several options; all use DNS registry information 
with tweaks for additional accuracy.

• We chose MaxMind GeoIP database:
– 99% accurate

– Update utility and several query APIs included

– $12/month

GeoIP database



Pageturner middleware

• Ties all the rest together
– User interface
– Access rights detemination
– OCR, page image access
– Item search

• Gives users the opportunity to provide 
feedback

Pageturner middleware



Pageturner and searchingPageturner: feedback form



Pageturner interactions

• Access GeoIP and Rights dB 
• Access repository for METS object and 

archival image
• Access Mirlyn library catalog for item 

metadata
• Transform images and cache them
• Wrap in XML, apply XSL to create HTML

Pageturner: image retrieval
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• Wrap, concatenate and cache OCR files
• Create and cache indexes
• Perform search
• Display results

Pageturner: Item searching



• Wrap, concatenate and cache OCR files

<doc>
<page SEQ="1"></page>
<page SEQ="2">THE MODEL T FORD CAR ITS 

CONSTRUCTION, OPERATION AND REPAIR 
A COMPLETE PRACTICAL TREATISE [...]
</page>
[...]
<page SEQ="292"></page>
<page SEQ="293"></page>

</doc>

Pageturner: Item searching



• Create and cache indexes
– XPAT full text index
– XML page region index
– Processed in real-time
– Cache indexes

Pageturner: Item searching



• Perform search
– Individual words and/or phrases co-

occurring within a page
– Right stemming with “*”, e.g., "fond*" 

gives "fond," "fondest," "fondly," etc.

Pageturner: Item searching



• Display results
– Hit counts and KWICs, per page
– No KWICs if access restricted
– OCR Word/Phrase highlighting

Pageturner: Item searching



Pageturner: Item searching



Pageturner: Item searching



Pageturner: Item searching



What’s Next?
• Display additional structural metadata
• Building collections
• Scalability of repository storage


