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• Encore (discovery)

• Catalogue

• Membership

The Wellcome Library did not want to 
introduce an off-the-shelf “silo” digital 

library product

Existing infrastructure

Digitisation Workflow (Goobi)

METS

cat record: b18021013

b18021013.xml

Digital Asset
Management System
(SDB / Preservica)

METS-ALTO
b18021013_001.xml
b18021013_002.xml
b18021013_003.xml
…



How do we get to this?



Or this?



Features

• Deep Zoom
• Search within
• Bibliographic metadata
• Access control
• Thumbnails
• Standalone player, can be embedded
• Audio, video, Born-digital

• http://wellcomelibrary.org/player/b18032096
• http://blog.wellcomelibrary.org/2014/10/a-victorian-lunatic-asylum-begins-to-reveal-its-secrets/

http://wellcomelibrary.org/player/b18032096
http://blog.wellcomelibrary.org/2014/10/a-victorian-lunatic-asylum-begins-to-reveal-its-secrets/


Digitisation Workflow

DDS

METS

cat record: b18021013

b18021013.xml

library.wellcome.ac.uk/player/b12345678

Digital Asset
Management System

Request data
about b18021013

Serve
JSON data

Tile
request

Serve JPG tile
generated from JP2

Read METS Read JP2, Audio, Video



The DDS

• Takes information from METS, METS-
ALTO, Catalogue to generate 
presentation data

• Provides Image services to generate deep 
zoom tiles, arbitrary crops, and PDFs

• Provides APIs for search within, 
authentication and authorisation and biblio
data



• Package: http://wellcomelibrary.org/package/b20432033
(will be IIIF eventually)

• Tiles: 
http://wellcomelibrary.org/dz/b20432033/0/d7b80202-a1d7-4f88-ab57-0f6b369fe41b.jp2_files/12/2_3.jpg

http://wellcomelibrary.org/package/b20432033
http://wellcomelibrary.org/dz/b20432033/0/d7b80202-a1d7-4f88-ab57-0f6b369fe41b.jp2_files/12/2_3.jpg


• Services:

•



The DDS

• A combination of existing software and 
bespoke application

• IIPImage for generating jpeg tiles and 
other images from archival JPEG2000 files

• Bespoke software for generating JSON 
packages and other API 



The DDS WT-ATHENS WT-BELGRADE
WT-COPENHAGEN

IIS7, PHP, MySQL, WordPress

(Load Balancer)

wellcomelibrary.org

blog.wellcomelibrary.org

DMZ

WT-BUCHAREST WT-BUDAPEST

IIS7, CM7, 
Wellcome.Library.WebForms

WT-CAIRO WT-CANBERRA

SQL Server
(replication from WT-CARACAS)

WT-CARACAS
IIS, CM7, SQL Server, Wellcome.Library.Webforms, DdsDbSync

Web Editor
(e.g., Jenn)

Library web site (editorial pages)

IIS7, ARR
(reverse proxy, caching)

Release1 Release2

WT-NASHVILLE

WT-HELSINKI

\\wellcomeit.com\

WT-MANILA

Release1 Release2 Release3

WT-LISBON

Safety Deposit Box

IIS7
Wellcome.Dds.Server

IIS7
Wellcome.Dds.Server

(Ubuntu)
Lighttpd, IIPImage

WT-MOSCOW WT-MINSK

WT-MADRID WT-HARARE

WT-LIMA WT-HAVANA

DDS Dashboard
(e.g., Dave)

DDS Data Services

PDFs, Videos

Image Servers

WT-ATHENS

WT-BUCHARESTWT-HELSINKI

WT-MOSCOW

WT-LISBON

Match URIs beginning with:
ddsconf, dz, dip, package, 
packagecore, service, fc, 
confine, nav, crop, actual,  
thumbs, thd, biblio, 
posterimages

Match URIs beginning with:
media, pdf, goobipdf

Match URIs beginning with:
* (all other URIs)

Match and REWRITE URIs 
beginning with: dz, thd

Routing in Live environment 

(Release1 example)

A request beginning /dz/ will be rewritten/proxied twice. First by WT-
ATHENS, to direct it to the DDS application on WT-HELSINKI, and then 
again by the DDS application (after authentication and authorisation) 
to IIPImage on WT-MOSCOW. A deep zoom tile is an example of this.

WT-HELSINKI also makes use of the image server WT-MOSCOW in 
servicing requests for crop, confine, nav, thumbs and actual, but it 
does not forward the request directly, it calls the image server 
internally.

Sticky-session-based load balancing

Release1 Release2

Storage

PL-OSLO
IIS7, ARR (reverse proxy, caching)

PL-PRAGUE
IIS, CM7, SQL Server,

Wellcome.Library.Webforms

PL-SANTIAGO
IIS7, Wellcome.Dds.Server

DEV-DDSIMGU1204
(Ubuntu)

Lighttpd, IIPImage

DDS Data Services

PDFs, Videos
Library web site

Public

Public

Image Server

Pre-Live Environment

DEV-DDSCODE
Subversion, TeamCity

WT-HARARE also runs: 
PdfJobProcessor

TranscodeRunner



Challenge: tiles at scale

• SDB (DAM) is a long way from the public 
facing web application

• SDB provides one way to get a JPEG2000:
http://sdb.wellcome.ac.uk/sdb/rest/digitalFileContents/{0}

• IIPImage needs a local file path, not a URL –
can’t have fast random access to file like that
http://WT-MANILA/cgi-bin/iipsrv.fcgi?DeepZoom=/path/to/image.jp2_files/12/2_3

/path/to/image.jp2 – needs to be a local file 
system on the IIPImage server



SDB

http://wellcomelibrary.org/dz/b20432033/0/d7b80202-a1d7-4f88-ab57-0f6b369fe41b.jp2_files/12/2_3.jpg 

ARR

Firewall

DDS

IIPImage

Load Balancer selects stack

Reverse Proxy and Routing
Will serve tile if it has it

/dz/ is for DDS

Add cache headers if 
appropriate

Access control decision:
Biblio: b20432033
Sequence: 0
Image ID: d7b80202-a1d7 .

Store in cache if headers 
permit (100GB)

Does file exist on 5TB cache?

If No, fetch from 
SDB  REST  API

Log JP2 usage

Rewrite URL

/ddsfilecache/

Tile
Request



<rule name="Reverse Proxy to tile">
   <action type="Rewrite" 
     url="http://WT-MANILA/cgi-bin/iipsrv.fcgi?DeepZoom=/ddsfilecache/jp2/{R:3}/{R:4}/{R:5}/{R:6}/{R:3}{R:4}{R:5}{R:6}{R:7}.jp2_files/{R:8}" />
</rule>

http://wellcomelibrary.org/dz/b20432033/0/d7b80202-a1d7-4f88-ab57-0f6b369fe41b.jp2_files/12/2_3.jpg 

http://WT-MANILA/cgi-bin/iipsrv.fcgi?DeepZoom=/ddsfilecache/jp2/d7/b8/02/02/d7b80202-a1d7-4f88-ab57-0f6b369fe41b.jp2_files/12/2_3.jpg



5TB cache

• The 5TB of JP2s that IIPImage needs 
most are available on fast disk

• This cache is maintained by a “scavenger” 

process

Read logs to determine 
scavenge candidates





IIPImage

• Keep IIPImage boxes completely vanilla –
just lighttpd and IIPImage

• Caching everywhere
• Check for file heavily optimised 
• Fetch from SDB the weak point

• Only JP2s cached this way (volatile) –
everything else is permanently available



Infrastructure Review

• Caching/scavenging strategy
• Is 5TB enough? “long-tail”

• Can this problem be solved a different 
way?


