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Annotating*

• Mark up paper
• Place sticky notes on 

the paper
• Write on 3x5 cards and 

leave pointers to 
relevant portions

• An annotation might not 
capture all the 
information we need. 
We sometimes examine 
context to reconnect

*Picture courtesy of Prof. James Pankow, Dept. of EBS, OGI
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• People often superimpose new 
interpretations onto existing information

• They like to combine existing information and 
their interpretations (in some meaningful way) 
to get “their” view

Observations
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Tasks Influence Models

• Environmental scientists at OGI intend to 
study nicotine and carcinogen delivery in 
mainstream tobacco smoke

• Main information source: tobacco industry 
documents
– The Legacy Tobacco Documents Library (Univ. of 

California, San Francisco) has over 6 million 
documents
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Initial Classification

25-Jan-04 Superimposing Conceptual Models with SPARCE 6

Detailed Classification and Annotation



4

25-Jan-04 Superimposing Conceptual Models with SPARCE 7

Superimposing Information

• Overlaying new information on 
top of existing information
– Add new data
– Impose new schema and model

• Benefits
– No replication of existing information
– Preserve context
– Make new connections between 

parts of existing information 
– Flexible (multiple) organization

• Abstractions: Mark, Context

Superimposed 
Layer 

Base 
Layer 

Information 
Source1 

Information 
Source2 

Information 
Sourcen 

… 

marks 

Heterogeneous sources: Word, Excel, PDF, HTML,…
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Goal

• Develop middleware architecture to facilitate 
superimposed information management (at 
sub-document granularity)

• The Superimposed Pluggable Architecture for 
Contexts and Excerpts (SPARCE) is our 
middleware architecture
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Outline

• Motivation and goal
• Superimposed applications and conceptual 

models
• SPARCE overview
• Related work
• Future work and conclusion
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Superimposed Applications

• These are applications that manipulate 
superimposed information

• They are free to choose display and data 
models based on their needs 
– They need to accommodate marks and contexts

• A user can activate a mark to navigate to the 
base layer or examine context without 
expressly navigating to the base layer
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Superimposed Applications
for the US Dept. of Agriculture, Forest Service

25-Jan-04

RID
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RIDPad

• A superimposed application an editor might 
use to collect and organize information for a 
RID letter
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RIDPad’s Information Model

Name

RIDPadDoc ID
Name
Size
Location

Group

ID
Name
Description
Size
Location

Item

Belongs to0..1

*

0..1 * 0..1

Contains*

0..1

*

ID
Address

Mark
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Items

Groups

Uses 
Word 
Mark
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Schematics Browser
• A superimposed 

application Forest 
Service personnel might 
use to review past 
appeal decisions

• A superimposed 
schematic is a ER 
schema over base 
information

• Superimposed 
information is stored in 
a relational database
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SPARCE: Superimposed Pluggable 
Architecture for Contexts and Excerpts
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Overview

SA 1

XML

SPARCE

Marks

<mark ID=“…”>
<type>…</type>
<address>…</address>
…

</mark>

Word

Acrobat

SA 2

Relations

Superimposed Layer Base Layer
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Marks

• A Mark is a reference to a base-layer element
– Several mark implementations exist
– Addressing scheme usually depends on the base 

type
– PDF mark uses page no. + starting and ending 

word index; MS Word mark uses starting and 
ending character index

• Marks provide uniform interface across base 
types and access protocols
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Excerpts and Context

Noxius Weeds and Exotic PlantsSection 
Heading

Cheatgrass,&nbsp; <i>Bromus tectorum
</i>, &nbsp; grows near many caves in this 
project area.

HTML 

Cheatgrass, Bromus tectorum, grows near 
many caves in this project area.

Excerpt 

ValueName

• Context is information about a 
marked region
• Context element is one piece of 
context information 

• Context definition varies across and 
within base types
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Architecture Diagram (Simplified)

An excerpt is a 
context element
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Related Work

• Visions
– Memex (1945), Evolutionary List File (1965)

• Hypertext
– NoteCards, Intermedia, Dexter (1987-1994)

• Compound document
– OpenDoc, OLE 2 (1994-95)

• Others
– Multivalent Documents (1996)
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Future Work

• Quantitative architecture evaluation
• Incremental superimposed modeling
• Representing context
• Other operations on marks and contexts
• Querying contexts
• Caching context
• Sharing superimposed information
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Conclusion

• SPARCE allows superimposing of different 
conceptual models over base information
– Heterogeneous base types
– No interference with base information
– Sub-document granularity

• It allows development of new superimposed 
applications, and to support new base-layer 
types and contexts with minimal effort

Contact me for a SPARCE demo
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Questions?


