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The World View: Federated Search

• Real-time search of disparate Sources
• Surface Web, Deep Web, Sites, Enterprise data

• Results combination, normalization
• Source specific authentication, searching, 

extraction

• Results Processing, de-dupe, cluster, etc.
• Results Enrichment

• On-the-fly Semantic Analysis
• Output formatting for users, client systems
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The Goal

The right information at the right time

• Authorized, Secure
• Actionable structures
• Robustly available

• Consistent quality
• Up-to-date

• Easily accessible
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The Information Environment

• Global Content
� Dispersed

• Geographically, Corporately

� Access
• Free, Controlled

� Structure
• varied

� Connection
• Systems, protocols

� Quality
• Inconsistent, un-normalized
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The Reality

• Global Content
� Aggregated in endpoint systems
� Aggregated into massive Cloud systems
� Held individually in endpoint systems
� Held individually in Cloud systems

As much as there is centralized aggregation there 
will always be that “other data” which cannot be 
aggregated.

Federated Search’s goal is to make the “other 
data” available.
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The Connector’s Niche

To provide a system of “plug-and-play” connections 
which allow system and user access to all possible 
data and ultimately offer:

� Universal translation
� Soft plumbing
� Self configuration
� Automatic repair
� Smart Discovery
� Adaptive operation
� Service level integration
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Stages of Evolution

Connectors as a technology have an evolutionary path

• Primitive

• Interchangeable
• Hubs

• Tools
• Information Age

• Adaptive, Flexible
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Primitive

Connectors emerge as modules to provide 
individual connections between systems as part 
of the code of each system.

• Point-to-point connections
• Specific code for each connection

• No re-use for similar Sources
• Unique set of conversion functionality

• Two Connectors to make the connection
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Interchangeable

Connector code and use changes as they become 
re-useable and protocols emerge.

• Single ended Connectors
� Convert to standard or proprietary protocols

• “SDK-like” so code can be re-used
• Still mostly point-to-point
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Hubs

Connection services arrive providing translation 
services for multiple client-Source pairs 
through a network resident system

• Independent of client/source systems
� No changes to either

• Economies of scale
� Standard Connector architecture
� Libraries of Connectors

• Messaging Hub
� Individual spokes for different systems (end of point-to-

point)
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Tools

Building Connectors becomes a production line 
activity, and maintenance takes its toll.

• Hand coded Connectors take weeks
• Tools reduce time to days
• Tools enable:

� Syntax mappers
� Data conversion generators
� Overnight builds
� Automated testing
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Information Age

Connectors delve into content and become more 
powerful.

• Data Normalization
� Standards based ‘interlinguae’ (dc:, rda:, LEXS, etc.)
� Ontologies and taxonomies

• Entity Extraction
• Virtual Records

� Data gathered from multiple Sources
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Flexible, Adaptive

Connectors become platforms in their own right 
and become dynamically configurable.

• Multiple components to a Connector
• Swappable Parsers depending on:

� Client requirements
� Available content

• Configuration is more automatic
� Use of WSDL, Explain, RDF, Discover, etc.
� Advanced tools such as field painters
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Smart Connector Ecosystem
Connectors need a world to be created in…

• Investigation
� Human enhancing tools to discover the Sources
� Determine the Source characteristics passively, or actively

• Design
� Syntax capabilities and translator generation
� Field painting and statistical verification

• Building
� Automated code generation
� Database of tests and ‘answers’
� Complete versioning and automated compilation  
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Muse Content Mapping: Design tool

to create a set of abstract rules from which the 
builder code constructs Java and XSLT code 
and parameter files to perform the mapping.

The user has 
previously identified 
the records and two 
types of field (blue 

and yellow).

Now the user has 
highlighted examples 

of a third field type and 
the system has ‘learnt’
from those examples.

It presents what it 
thinks are the correct 

fields to the user (pink 
& magenta).

The system uses this 
training…



Smart Connector Ecosystem

…Connectors need a world to live and work in.

• Deployment
� The Source Factory contains details of all Connectors
� Automated Source Update handles endpoint deployment

• Monitoring
� The Source Checker operates constantly
� Results of user operations are used for early warning

• Repair
� Automatic and user notification
� Tracking, testing and building system
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Source Package (Connector) Lifecycle Management

Automated Source Package maintenance process shared between Muse and its partners
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Muse-Hosted
Source Factory
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equest
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Build/Repair 
request is logged

Build/Repair 
request is logged

Developer is
assigned

Developer is
assigned

Muse’s 40 source package developers 
represent industry’s largest dedicated team.

Source Package built & 
uploaded automatically

Source Package built & 
uploaded automatically

The Source Factory 
reports changes in source 
package disposition Muse custom development tools 

accelerate source package build & repair

Muse monitors source 
package performance

Muse monitors source 
package performance

Muse 
Source 
Console

Customers 
download 
source 
package 

Customers 
download 
source 
package 

Source owner reports change, or
User reports error, or
Scheduled source test fails, or
Customer requests new source

Automatic 
Source 
Update 
downloads & 
installs 
source 
package 
automatically

Automatic 
Source 
Update 
downloads & 
installs 
source 
package 
automatically

Alternative 
manual operation



MuseGlobal Source Factory

Environment for managing building and maintenance of Connectors



MuseGlobal Source Factory

Production Line approach to building and maintenance
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The Smart Connector Company


