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How can it be a problem when we have a
really flexible, powerful tool?

. Finding aid

. Knowledge base

. Document repository
. Process model

. Visualization of complex structures

We can build something useful for many
challenges!
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Finding aid
. Topic Maps started as tools for building and
merging diverse indexes.
. That was part of what Patrick was looking for.

. Indexes move beyond just books
— Documents
— Art
— Music
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Knowledge base

 Where | camein: Ferret (or “Q")

A finding aid for the unintended contents of unindexed
documents

A tool for analyzing documents, originally for ferreting
out classified information

— Knowledge base

— Analytical engine

— Candidate documents
— User interface
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Ferret structure
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Classification analysis depends on:

. Use of formal classification guidance

. Recognition of sensitive information

. Understanding of manufacturing processes

. Awareness of history and previous disclosures

- Ability to draw inferences from data
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Classification process recognizes:

. Specific classified items (Inventories, functional
names, codewords)

. Classes of data (design of parts, specific
materials)

. Implications of information (name of building !
material, attribute of part! shape)

. Combinations of otherwise unclassified data
(association of material with system)

20 March 2007 Topic Maps 2007 10



What classification guidance looks like

110 Fuel Systems

110.1 Basic technology associated with fuel supply U

110.2 Advanced technology associating carburetorsvith fuel supply CRD
systems

110.3 Electronic Fuel Injection (EFI)

110.3.1 Information revealing theory or technology of EFI CRD

110.3.2 |dentification of EFI as part of aspecific engine or vehicle SRD

make or model
110.4 Fact that a speai engine or vehicle requires high-octane fudl. SRD
110.5 Capacity of fuel tank. U

(Classification is for demonstration pur posesonly.)

20 March 2007 Topic Maps 2007 11



The Ferret engine

Acts as a translator/mediator between the language of real
documents and the formal language and concepts of
classification guidance:

Recognizes specific concepts and combinations of concepts
through simultaneous searching for many concepts,

Follows implications of concepts,

Associates its findings with formal classification guidance,
and

Returns marked text with appropriate classification and rules
from guidance.
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The Ferret knowledge base includes:

. Trees of concepts, hierarchically ordered according to
their implications,

. Links among trees for complex implications,

. Rulesfor applying implications to classification
actions, and

. Actions, including further associations or
classifications to be applied, with appropriate texts
from formal guidance to be presented to the user.
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The Ferret knowledge base® topic
map” designed for driving the
analytical engine
Association types. And, Or, Not (Not rarely used)

Association member roles:
— Inputs to logical rule
— Output if rule is satisfied

Input supplied with occurrences by search engine

Output “reified” If all inputs satisfied, becomes
potential input to more associations
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Ferret engine

. Searches for potential occurrences of topicsin
knowledge base

. Populates associations and “reifies’ those
satisfied
. Propagates findings

. Builds new topic map of results
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Ferret output asa new topic map:

' Input documents indexed by findings

- Mapping between findings and rules in
knowledge base

- Judgment about sum of findings

20 March 2007 Topic Maps 2007
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Ferret summary

. Turnsatopic map into an executable program
that can generate more topic maps

. Inverts usual topic map practice by using the
engine to built atransient view of documents not
previously or explicitly indexed

. Generates a new topic map to present its findings

Technology commercialized reteQ Inc.

20 March 2007 Topic Maps 2007 17



Document repository

. Designed for Guidance Streamlining Initiative

. Developed to support indexing across many
documents

. Builds on chains of authority

. Tracksripple effects from changes in authority
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Components and roles in an ontology
for guidance management

. Guide document roles: master, derived

. Guidance documents
— Guide structure: discursive text, hierarchy of guidance topics
— Guidance topic components: text, classification

. Keywords and other conceptual units
— Associations with guidance topics
— Internal logical hierarchies

| Supporting structures

— Coordination and other annotation, “how to use” rules, examples,
training materials
— Versioning, historical annotation

20 March 2007 Topic Maps 2007 19



GSI| Topic Map structure

. Topics
— Ontology:typing topics for association roles and
static topics for fixed data values

— Objects:guides, components from guides, and
keywords in conceptual framework

. Associations
— Among objects
— Between objects and fixed items
— With roles derived from ontology

20 March 2007 Topic Maps 2007
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GSI Topic Map ontological components
. Typing topics

— Guide

— Guidance topic

— Classification component

— Keyword
— Source

 Static items

— Classification level (e.g., Secret, Confidential) with
alternates and ranges

— Classification category (e.g., Restricted Data)
— NSI Exemptions and declassification conditions
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Topic Map objects, active data

 Guides
— Guide identity
— Source files (components and completed products)

. Guidance topics
— Text
— Topic number
— Source in repository

. Keywords (keywords, master subject list)
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Assoclations

. Guidance topic centered
— Topic and guide
— Parent and child
— Master and derived
— Topic and classification components
— Topic and keyword
— Topic and coordination information

. Conceptual keyword centered
— Antecedent and consequent
— Logical conditions
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Architecture for a guidance
management and publishing system

Topic Map
) EditorJ

© U
ﬁ {—> |Version Contral Print
Editing/
> File | <— PublishinJ
Topic) | Assembler/
store ' '
| SeUs] Dissector — Onllne
T Delivery
Autotagger/
Cleanup
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But why stop with a repository?

. Once adocument iIs dissected and stored, If the
topic map contains the information to reconstruct
the document, it becomes aform of stand-off
markup.

. If occurrences are constructed using something
like HyTime Finite Coordinate Spaces, then the
topic map can handle overlapping structures.

. When you have a document stored in topic map,
conventional documents, in the sense of big files,
may become irrelevant.



Process model

. Since Topic Maps can consider more than just
online resources, why not buildings, tools,
materials and products?

- (Many years ago, Y uri Rubinski presented an
SGML DTD for ahouse.)

. Come back this afternoon for “Navigating the
Production Maze: The Topic Mapped Enterprise’



Now for something new . . .

. A pipeorgan. ..
. Many musical instruments in one

. No easy way to show the full complexity
— More than one keyboard (plus pedals)
— More than one stop on a keyboard
— Many pipes in a stop
— Hyperlinks (!)



As big as they get: The Wanamaker
Grand Court Organ Phlladelphla
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Richards, Fowkes& Co., Op. 7

20 March 2007

Mechanical stop and key action

Wind pressure: 69 mm

Topic Maps 2007

Great Swell
1. Quintadena 16 10. Viol dGamba 8
2. Principal 8 11. Viol Celeste(t.c) 8
3. Rohrfléte 8 12. Gedackt 8
4. Octave 4 13. Octave 4
5. Spitzfléte 4 14. Rohrfléte 4
6. Nazard 3 15. Gemshorn 2
7. Octave 2 16. Quint/Sesquiatera 3/I1
8. Mixture \Y 17. Scharff A%
9. Trompet 8 18. Dulcian 16
19. Schalmey 8

Accessories

Couplers Great to Pedal, Swell to Pedal, Swell to Great

Tremulant

Vogelgesang

Zymbelstern

Flexible winding through two wedge bellows
Unequal temperament by Kellner, 1979

Pedal

20. Subball 16
21. Octave 8
22. Gedackt (from No. 20) 8
23. Octave 4
24. Posaune 16
25. Trompet 8
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How It works

Tuning wire

Reed tongue
Shallot
REED PIPE

Toe hole

HOW A MECHANICAL
PIPE ORGAN WORKS

Ablower 1 pushes air through a
regulating valve into a reservoir 2.
From there the air travels up the
wind-trunk 3 into an airtight box,
the wind-chest 4. A row of pipes

is controlled by a stop knob
5. As the knob is pulled out, a
wooden slat called a slider 6 is

moved, and holes in the slider line

up with the pipes. Now these
pipes can be played. When the
organist depresses a key 7, a
pallet 8 opens, and air enters a
key channel ‘9. All the pipes on
that channel (whose stops have
been opened) will sound.

THE PIPES
Large organs have
thousands of pipes
ranging in length
Upper lip from a few inches to
. Mouth y b || more than 30 feet.

Lower lip
The smallest

FLUE PIPE

Toe hole

s 7 . Keyboard

Stopknob 5

Regulating valve

Topic Maps 2007

The largest

From Smithsonian Magazine
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Ontology for an organ

. Division (acollection of playable stops)

. Stop (agamut of like sounds)

. Rank (aset of pipes of ssimilar design through a range)

. Pipe (proportions and dimensions, materials)

 Windchest (amatrix of key and stop valves to control ranks)
. Families of stops/ranks, base pitch of stops/ranks

. Controls (keyboards, stops) and hyperlinks (couplers, borrowing,
unification)

. Physical structure (layout of chests/divisions, wind system)

' Accessories, mechanicals (toy counter)
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Assoclations

1 Stop to division

1 Ranktostop(1:1,n:1,1:n)

. Pipetorank

. Division to keyboard

. Control to stop, division, keyboard

. Location of pipe to windchest

. Design elements (e.g., dimensions of parts) to pipe

. Stop to function (chorus/plenum, solo)

. Stop to family (principal, flute, chorus reed, imitative reed)

. Stop to pitch (relation to local unison, 16, 8, 4', 2', 223, 135"

20 March 2007 Topic Maps 2007
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From Op.

. Great: Principals 8, 4, 2, MixtureV
| Flutes 16, 8, 4, 223

| Reed 8

 Sweéll: Principal 4, Mixture IV

| Flutes 8, 4, 2, 223, 135

| Reeds 16, 8

| Strings 8, 8

. Pedal: Principals 8, 4

| Flutes: 16, 8

| Reeds 16, 8

20 March 2007 Topic Maps 2007
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From Op. 7, another way

. Principals: Great 8, 4, 2, Mixture V

| Swell 4, Mixture IV

| Pedal: 8, 4

. Flutes: Great 16, 8, 223

| Swell 8, 4, 2,223, 135

| Pedal 16, 8

. Reeds: Great 8; Swell 16, 8; Pedal 16, 8
. Strings: Swell 8, 8
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Op. 7, yet another way

16" Great flute, Swell reed, Pedal reed

8 Great principal, flute, reed; Swell flute,
strings, reed; Pedal principal, flute, reed

4" Great principal, flute; Swell principal, flute;
Pedal principal

2" Great principal, Swell flute
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Op. 7, still more ways

. Unison pitch: Great 8', Swell 4', Pedal 16°

. Windchests: Main: Great, Pedal: Swell, Swell:
Pedal, Pedal

. Locations. Great, main level; Swell, upper level,;
Pedal main and ground (behind)

. Hyperlinks: Pedal flutes 16 and 8 are one rank

. Couplers: Swell to Great, Swell to Pedal, Great to
Pedal
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Demonstration of Op. 7 Topic Map
i
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Why not a Topic Map?

Why not indeed!



