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CONCEPT SPACES E

o from Objects to Concepts

o from Syntax to Semantics
e Infrastructure is Interaction with Abstraction

Internet s packet transmission across computers
Interspace is concept navigation across repositories
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THE DISTRIBUTED WORLD E

o Community Repositories in the Interspace
o Every Person performs Every Role

USER request
LIBRARIAN reference
INDEXER classify
PUBLISHER guality
AUTHOR generate




CONCEPTS ACROSS THE INTERSPACE

INDEXING

NAVIGATING

SWITCHING

FLYING




SCALABLE SEMANTICS E

e Automatic indexing
o Domain-Independent indexing
o Statistical clustering

e Compute Context of

o concepts within documents
o documents within repositories




CROSS-OVERS IN SEMANTIC INDEXING

L

2000 2010 -

discipline

community

COLLECTIONS

laboratory

Personal Shared
Watch Desktap Department Supercomputer GRID

COMPUTERS

wownnwcanis. uiuc. edu




. 4,000 (molecular biology)

: 40,000 (molecular biology)
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. 4,000,000 (engineering)
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SIMULATING A NEW WORLD E

o Obtain discipline-scale collection
« MEDLINE from NLM, 10M bibliographic abstracts
o human classification: Medical Subject Headings

e Partition discipline into Community Repositories
o 4 core terms per abstract for MeSH classification
o 32K nodes with core terms (classification tree)

o Community is all abstracts classified by core term
o 40M abstracts containing 280M concepts
o concept spaces took 2 days on NCSA Origin 2000

o Simulating World of Medical Communities
o 10K repositories with > 1K abstracts (1K w/ > 10K)




CATEGORY MAPS

CONCEPT SPACES

document context
within repository

phrase context
within document

CONCEPTS
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INTERSPACE NAVIGATION E

o Semantic Indexes for Community Repositories

o Navigating Abstractions within Repository
o concept space
o Category map

e Interactive browsing by Community experts
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The Interspace Prototype Remote Access Client:

The Interspace Profotype consists of semantic indexes for several subject
domaing and an analysiz environment that enables concept navigation within
anel across theze domains, The current domains are Colon Cancer, Osteo

Arthritiz and Rheumatoid Arthritis (30E,10K and 30K abstracts respectively i

clinical medicine from MEDLINE), Artificial Intelligence (20K abstracts in

compuler seience from COMPENDEX]), and Asian Econormics (13K absiracts

on buziness manufactring firom AR Tnform).
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Navigation in MEDSPACE E

For a patient with Rheumatoid Arthritis

e Find a drug that reduces the pain (analgesic)
e but does not cause stomach (gastrointestinal) bleeding

‘Interspace Remote Access: Search and Navigation
Choose e
. : i
Domain - AR

Artificial Intelligence
+] Asian Economics
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Retrieve Document

mote Access: Document Yiew

DOCUMENT TEXT NOUN PHRASES in DOCUMENT

Maintenance therapy of theumatoid arthritis
and of osteoarthrosis with proglumetacin,

Bozsoky 5. Zahumenszly 2

baintenance therapy with proglumetacin was
studied in an open investigation in 25 patients
with classical or definite rheumatoid arthritis
and in 34 patients with osteoarthrosis.
Froglumetacin (150 mg) was administered
twice daily, at meals. and therapy was
continued without interruption for 12 months.
Fatients with theumatoid arthritis showed a
progressive improvement in objective
parameters (enthrocyte sedimentation rate,
haemoglohin) and in semi-objective
parameters (pain, articular tenderness.
number of painful joints, marning stiffness, arip
strength, Ritchie articular index). Patients with
osteoarhrosis also showed a progressive
improvernent in objective parameters
(mowvement angles of the affected joints) and
in subjective parameters (pain, maohility,
response to therapy). During the studsy:, 4
patients reported occasional nausea (3 with
wvomiting), and 3 reported episodes of slight
headache. These symptoms did not reguire
interruption of treatment. Haematology, blood
chemistry and urinalysis were not adwversely

| affected joint

| articular index

| bozsaoky s

| definite rheumatoid arthritis
drop-out

lintolerance

| maintenance therapy

I g

| objective parameter

| arthopaedic surgery

| osteoarthrosis
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| patient with osteoarthrosis

| patient with rheumatoid arthritis
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| required
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-mote Access: Document Yiew

DOCUMENT TEXT NOUN PHRASES in DOCUMENT

baintenance therapy of theumatoid arthritis |2 || affected joint

and of osteoarthrosis with proglumetacin. | articular index

| bozsaky s

Bozsoky 5. Zahumenszky 2 I definite rheumatoid arthritis
drop-out

lintolerance

| rmaintenance therapy

I my

| abjective parameter

haintenance therapy with proglumetacin was
studied in an open investigation in 25 patients
with classical ar definite rheumatoid arthritis
and in 34 patients with osteoanhrosis,
Froglumetacin (150 mg) was administered :
twice daily, at meals. and therapy was | orthopaedic SULHETY:

continued without interruption far 12 maonths. | osteoarthrosis

Patients with rheumatoid arthritis showed a ostenarthrosis group

progressive improvement in objective | patient with ostecarthrosis

parameters (enthrocyte sedimentation rate, | patient with rheumatoid arthritis
haemoglohin) and in semi-objective | praglumetacin

parameters (pain, articular tenderness, [doc] Maintenance therapy of theumataid
number of painful joints, morning stiffness, grip [doc] [Proglumetacine in rtheumataid arthr]
strength, Ritchie ardicular index). Fatients with [doc] [Proglumetacin for a wide spectrum
pateuarthruais_ ﬂ|5'3_' ShF'WEd 8 progressive [doc] [Therapy of theumatoid polyarthritis.
improvement in objective parameters [doc] [Talerance and efficacy of praglumet]
(mavement angles of the affected joints) and [doc] [Proglumetacin for the treatment of i
Il 2 0nie Siue e Ameia (pam, il [doc] [Clinical study of patients with primaf
skl ey el Dgrmgthe =i : [doc] Double-blind evaluation of low-dose
patients reported occasional nausea (3 with [doc] [Proglumetacin in the treatment of r
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Retrieve Document

Bemote Access: Document Yiew

DOCUMENT TEXT NOUN PHRASES in DOCUMENT

[Froglumetacine in theumatoid arthritis] _. | R

| articular index
bontrone F. Fumagalli b, Boccassini L, | hoccassin |
Greco M. Caruso | | caruso |

| fumagalli m
greco m

| high dose

| indomethacin

I mg/day

| montrane f

| proglumetacin

Froglumetacin, 450 mg/day, was
administered during 1 manth to 32 rheumatoid
arthritis patients in anatomical and functional
stage |l ar lll. Owerall, mare than 50% of pts
responded to the treatment, in paricular those
in stage Il in whom Ritchie's aricular index,
nightly and daily pain significantly decreased.
Those pts in stage |l who did not respond to | pt

proglumetacin evenwhen administered at I theumatoid arthritis patient

high dose. did not respand ta indomethacin, I skin rash

either. Tolerance resulted very good. as only steroidal anti-inflammatary agent
3 complaints of mild and transient epigastric l'tolerance

pain and 1 of skin rash were observed. but no
one related to the CM.S. High efficacy and
good tolerance settherefore proglumetacin
aside from indomethacin, A.5.4. and most of
the recent non steroidal anti-inflarmmatory
agents.
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The synovial prostaglandin system in chronic inflammatory arthritis: differential effects of stercidal and nonsteroidal anti=inflammatory drugs.
Sodium naproxen: concentration and effect on inflammatory response mediators in human rheumatoid synovial fluid.
Methotrexate—associated, early —onset pancytopenia in rheurnatoid arthritis.

Monsteroidal anti-inflammatory drugs letter].

Etodolac. A reappraisal of its pharmacology and therapeutic use in rheumatic diseases and pain states.

[Recurrent hyperkalemia in the course of rheumatoid arthritis——a case report]

Variability in individual responses of 532 patients with rheumatoid arthritis to first-line and second-line c
Monsteroidal anti-inflammatory drugs, itis, and gastrointestinal kleeding in elderly in-

Maburmetone: a new NSAID for rheurnatoid arthritis and osteoarthritis.

Reporting of age data in clinical trials of arthritis. Deficiencies and solutions.
4 etic management of a patient with hyperkalemic tubular acidosiz]

pper gastrointestinal manifestations in rheurnatoid arthritis patients: intrinsic or extrinsic pathogenesis?

85043350
Aged , Anti-Inflammatory Agents ., Arthritis, Rheumatoid . Gastrointestinal

Hemorrhage . Human , Osteoarthritis , Phenylbutazone , Thrombophlebitis

Nonsteroidal anti-inflammatory

drugs, arthritis, and gastrointestinal
bleeding in elderly in-patients.

In a study of 531 consecutive admissions to an acute geriatric admitting unit in England
in a four-month period, 33 cases of upper gastro—intestinal (UGI) bleeding were
diagnosed. There was a close relationship between UGI bleeding and the use of
nonstercidal anti-inflammatory drugs (NSAIDs) , and it is argued that this is a causal

link. In view of the dangers of NSAID ingestion by elderly patients, many of whom are
using them for analgesic rather than anti-inflammatory reasons, it is suggested that
simple analgasic_ﬁ_: such as paracetamo] should be used for maintenance therapy of

selected patielrs?”  Click here to see concept for: simple analgesics
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collection freg.: 37
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& comparateee stedy of terndag, a cytokine —-moduating ant—rheemate drug, and Gl

Temidzp, but ot nonateroidal anti-inflasmmatory drugs, inhibits T-cell proliferation ar

Management of cateoarthritia and rheumatoid arthritis: proapects and posaibilities.

Irvvesticrational agents for rheumatosd arthiritis.

Tenicdzp versus dicloferac in rheumatoid arthritis fetter; comment]

Tenidap: nol just another NSAIDT
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SWITCHING E

In the Interspace...

o« each Community maintains its own
repository

o Switching is navigating Across
repositories

o USe your vocabulary to search another
specialty (155
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Engineering Categories & Concepts

CATEGORIES

660 Automotive Engineering CONCEPT SPACES

670 Naval Architecture and Marine Engineering C6110B SOFTWARE ENGINEERING TECHNIQUES
680 Railroad Engineering ~ object e
690 Materials Handling , software object database
700 E.‘acmcali' Engineering, G?"w.a" \ , software environment database
710 Electronics and Communication Engineering AR ARt datakase
720 Computers and Data Processing P S S
721 Computer Circuits and Logic Elements I
721.1 Computer Theory (Includes Formal Logic, Automaf :ﬁi;.sn&w:m
721.2 Logic Elements
721.3 Gu?nputur Circuits kmwiadga-!:md software engineering
722 Computer Hardware complex object _
722.1 Data Storage (Equipment and Techniques) software configuration management —all—
722.2 Computer Peripheral Equipment object model
722.3 Data Communication (Equipment and Technigues) configuration management
722.4 Digital Computers and Systems software engineering environment
722.5 Analog and Hybrid Computers constraint maintenance
723 Computer Software, Data Handling and Applications specifying complex

723.1 Computer Programming handling change

COM-1 Design Patterns ]
723.1.1 Computer Programming Languages ; £ Term onl

C6110J Object-oriented programming Switch Using: . With Hela’;zd Tenms

COM-1 Design Patterns

723.2 Data Processing Search: || object database

723.3 Database Systems

s > 4 s Givgn
723.4 Artificial Intelligence Word Ortier: B Eitarepace Weviguber
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Further Concept Navigation

CONCEPT SPACES

CE110B SOFTWARE ENGINEERING TECHNIQLUES

| objectd

C6110B SOFTWARE ENGINEERING TECHNIQUES I

—

P software configuration management i

e

software object database

software environment database
environment database

object-oriented database

yang, Y.

specify software

knowledge-based software engineering
complex object

software configuration management —if—
object model

configuration management

software engineering environment
constraint maintenance

specifying complex

handling change

M

Switch Using:

Soarch:

4@ Term only
+~ With Related Terms

|| object database

Word Orter:

-]

software configuration
configuration management system
configuration management plan
configuration management discipline
ieee standard dictionary
software engineering standard
ieee guide
produce reliable software
configuration management issues
std
ansilieee std
ieee std

men
revision control system

J
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« With Related Terms

Search: || object database

< As Given
- Ay

Yord Order:

Concept Spaces
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Searching via Concept Suggestion

Search For:

| ce110m

| All Fields

Matsuodani, T.
O'Donovan, B. | Grimson, J.

Software configuration management
Complex objects in the Doris system
Development of a distributed revisior

O'Donovan, B. | Grimson, J.B. A distributed version control system 1

Reck, W. | Hartig, H.

Software configuration management

Cts I the Doris system
Rossi, K. | Yairi, R.

The Doris system provides methods
and tools for software configuration
management on top of the RCS
(revision control system) version
control system. The Doris system
supports hierarchical and complex
software objects called configurations,
and the concept is applicable for both
software development and documenta
Some of the conceptual and technical
features of the Dons system are discus
and implementation on the Unix file s
is presented [configuration manageme
software engineering]
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Switching Across Repositories

Concept Spaces

C6110B SOFTWARE ENGINEERING TECHNIQUES C6110J OBJECT-ORIENTED PROGRAMMING
ENGINEERING TECHNIQUES [ [C6110J OBJECT-ORIENTED PROGRAMMING

~complex object i .
managa ment system “query language

obj&ct version multidatabase system
configuration management heterogeneous database system
saake, g. component objects
multiple view deductive database
object-oriented paradigm system supporting
information system abstract data types
office information system data structure
object database multimedia database
object aggregation specification language
relational data model object model
ehrich, h. database system
design application formal specification language

= |- | I

. 4 Term only . 4 Term only
Switch Using: __ yith Related Terms Switch Using: __ with Related Terms

search: || Object database Search: ||

Word Order:  * As Given Word Order: > As Given

v~ Any ~~ Any
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CONCEPT SWITCHING E

e “Concept” versus “Term”

o set of “semantically” equivalent terms
e Concept switching

o« egion to region (set to set) match

Semantic region




) ) )
— Domains : JH - Search: Genes, Regulator | 0
Colonic Neoplasms 3 . | | 2| | hereditary cancer
Colonic Polyps q )
Adenomatous Polyposis Coli ~|C0I0rectal Neoplasms, Hereditar| - ~|V0cabu|ary Switching On: Genes
Colorectal Heoplasms
Colorectal Heoplasms, Hereditary Mo
Genes, Reguiator icielicy Gane:l = List
= Gnesarac hereditary colon cancer Genes, Regulator
Genes’ nef hereditary colorectal cancer Drsj.f-‘-. Mutational Analysis
Genes’ Nitrogen Fixation hereditary non-polyposis colon cancer Microsatellite Repeats
Genes, % 4 Hereditary non-polyposis colorectal cancer Molecular Sequence Data
Genes, f\ev feredifan: non—polposis coiorectal cancer Meaplasm Prateins
' _ hereditary nonpolyposis calan cancer ; :
Follunerase Chait Reackicn
gz:g:’ tSa\tl.rltch Hereditary nonpolyposis colorectal cancer Poﬁmerase ezl rEEEiEm
Genes, vif nonpalyposis colorectal cancer polymerase chain reaction
o : .
Genes, vpr DN..G.. m|smatch rep.alr BRI ) polymerase chain reaction amplification
Genes, viu families with hereditary nanpalyposis colarectal polymerase chain reaction analysis
Regulatory Sequences, Hucleic Acid O L PLALS, polymerase chain reaction assay
polymerase chain reaction technigue
Attachment of 3 40-hase-pair G + C-rich seq
Gene structure and chromosamal localization of

CDevelopment of oligonucleotide primers and pro
Ublqwtous accurrence m’ vitR and scpd genes

Colorectal Heoplasms, Hereditary Nonpolyposis 1| mismatch repair genes
families with hereditary nonpolyposis colorectal can 1

DMA mismatch repair genes

repair genes

Hereditary nonpolyposis colorectal cancer
human mismatch repair genes
nonpolyposis colorectal cancer

mismatch repair gene

Support, U5, Govl, P.H.S.

DMA mismatch repair gene

Polymerase Chain Reaction

Polymarphism, Single- Stranded Conformati

Camplex organlzahon of CTEAE-1 CJ”EBP an

Identification of & clanal farm of HIY in early Ka

Muclear transcription factor Gct-1 binds to the

PCR-S5CP analysis of the promoter region of t

Identification of the proximal erythroid promoter
Paolymorphism, Single-Stranded Conformational
Proto-Oncogene Proteins

Regulation by COF/LIF and retinoic acid of multiple ChAT mEMAS Jg
produced from distinct promoters.

— |Regulation by CDF/LIF and retinoic acid of multiple -

Cervini B Berrard S I Bejanin 5 Mallet J

The cholinergic differentiation factorfleukaemia inhibitory factor (COF/LIF)
and retinoic acid (R&) induce in sympathetic neurones, a switch from the
noradrenergic to the cholinergic neurotransmitter phenotype. In particular,
these molecules alter the activities of the biosynthetic enzymes choline
acetyltransferase (ChAT), tyrosine hydrosylase (TH) and dopamine
heta-hydroxylase (DBH). Recently, five rat ChAT mRMA& species have
heen identified although no data have yet been reported concerning their
production and regulation in sympathetic neurones. By use of the reverse
transcription polymerase chain reaction technigue we analysed the
[ =]
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Categories and Concepts

Search: Colorectal Neoplasms, F

Colorectal Neoplasms, Hereditar

— Domains i
Colorectal Neoplasms, Hereditary Honpolyposis

Colonic Nn_auplasms families with hereditary nonpolyposis colorectal can
Colonic Polyps : : hereditary cancer
Adenomatous Polyposis Coli hereditary colon cancer

Colorectal Neoplasms hereditary colorectal cancer

| Colorectal Neoplasms, Hereditary Noi hereditary non-polyposis colon cancer

Sigmoid Heoplasms Hereditary non-polyposis colorectal cancer
Genes, Regulator Fiereaiany o —HoinoaE coitfeclal carcer
Genes, araC hereditary nonpolyposis colon cancer
Hereditary nonpolyposis colorectal cancer
nonpolyposis colorectal cancer
D& mismatch repair genes
families with hereditary nonpolyposis colorectal
Genes, rev Support, U.S. Govt, P.H.S.
Genes, 3witch mismatch repair genes
Genes, tat D& mismatch repair genes
Genes, vif repair genes
Genes, vpr Hereditary nonpolyposis colorectal cancer
Genes, vpu human mismatch repalr genes
nonpolyposis colorectal cancer
mismatch repair gene
| Support, U.S Gov't, P.H.S.
DM & mismatch repair gene
Folymerase Chain Reaction
Folymorphism, Sindle- Stranded Conformati

_ |

Genes, nef
Genes, Nitrogen Fization
Genes, px

SEEEEEE owouss

Requlatory Sequences, Nucleic Acid

+ e [
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Search: Colorectal Neoplasms, F [ Search: Genes, Regulator

1 ISearch:| | hereditary cancer

Colorectal Neoplasms, Hereditar |

Colorectal Neoplasms, Hereditary Honpolyposis _}_
families with hereditary nonpolyposis colorectal can
hereditary cancer = :
hereditary calon cancer List
hereditary colorectal cancer Genes, Regulator
hereditary non-polyposis colon cancer DA Mutational Analysis
Hereditary non-polyposis colorectal cancer Microsatellite Repeats
herRditan non-polposis colorectal cancer Molecular Sequence Data
hereditary nonpolyposis colon cancer Meoplasm Froteins
Hereditary nonpolyposis colorectal cancer Folinerase Lirait feaclion

nonpolyposis colorectal cancer Polymerase chain reaction
DM& mismatch repair genes PONIREIasE CaiR rRachion
families with hereditary nonpolyposis colorectal polymerase chain reaction amplification
Support, .S, Govt, PH.S. polymerase chain reaction analysis
mismatch repair genes polymerase chain reaction assay
DNA mismatch repair genes polymerase chain reaction technigue
repair genes Attachment of 2 40-hase-pair G + C-fich sequ
Hereditary nonpolyposis colorectal cancer Gene structure and chromosomal localization of
human mistmatch repair genes Development of oligonucleotide primers and pro
nonpolyposis colorectal cancer Ubiguitaus occurrence of ¥irR and scps genes
mismatch repair gene hechanism of dioxin action: receptor-enhancen
Support, .S, Govt, PH.5. REegulation by COFAIF and retinoic acid of mull
DN& mismatch repair gene Complex organization of CTEME-I, C/EBP, and
Palymerase Chain Reaction ldentification of & clohal form of HIV ih early Ka
Falymarphism, Single—Stranded Caonformati Muclear transcription factor Oct-1 binds to the
73 | PCR-SSCP analysis of the promoter region of t
' ldentification ofthe proximal erythroid promoter

Folymorphism, Single-Stranded Conformational
Concept Switching

—|Vocabulary Switching On: Genes

mismatch repair genes

SEEEEEE owouss

Froto-Oncogene Proteins

+ e [
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71— Search: Genes, Regulator

| |S.Ea":h:| |hereditar5..' cancer DOCU ment Retrieval

1—|Vocabulary Switching On: Genes

mismatch repair genes

— List
Genes, Regulator
DA Mutational Analysis Regulation by CDF/LIF and retinoic acid of multiple
Microsatellite Repeats
bolecular Sequence Data
Meoplasm Proteins Regulation by COF/LIF and retinoic acid of multiple ChAT mRMNAs
Frilymerase Lhalr feaclion produced from distinct promoters.
Folymerase chain reaction

PONIREIasE CaiR rRachion Cervini R Berrard 5 | Bejanin 5 Mallet J
polymerase chain reaction amplification

polymerase chain reaction analysis The cholinergic differentiation factorleukasmia inhibitary factor (CDF/LIF)
polymerase chain reaction assay and retinoic acid (R&) induce in sympathetic neurones, a switch fram the
polymerase chain reaction technigue naradrenergic to the cholinergic neuratransmitter phenotype. In particular,

Attachment of a 40-hase-pair G + C-rich sequf these molecules alter the activities of the hiosynthetic enzymes choline

Gene structure and chromosomal localization of acetyltransferaze (ChAT), tyrosine hydroxylase (TH) and  dopamine

Development of oligonucleotide primers and pro beta—hydrnxylase I:DEH:I HECEH“':,I', five rat ChAT mRRHA SpECiES have
been identified although no data have yet been reported concerning theit
production and regulation in sympathetic neurones. By use of the reverse
transcription polymerase chain reaction technigue we analysed the
affe i

Uhiguitaus occurrence of witR and scps genes
kdechanism of dioxin action: receptor-enbancen
Begulation by COFSLIF and retinoic acid of mull
Complex organization of CTEMNE-|, C/EBF, and
Identification of 3 clonal form of HIY in early Ka
Buclear transcription factor Oct-1 hinds to the
PCR-S3CF analysis of the praomoter region of t
Identification of the proximal erythroid promoter
Folymorphism, Single-Stranded Conformational
Froto-Oncogene Proteins

SEEEEEE owouss

+ e [
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INFORMATION SPACEFLIGHT E

e Landscape as category map visualization

o Valleys are semantic clusters
e Hills are semantic distances

o Traversal across multiple levels of abstraction







SELF-ORGANIZING MAPS (SOMs)
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INFORMATION SPACEFLIGHT

[Jh_N_Is[nmmunH'y Architectures for Network Informaotion System s
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THE NET OF THE 21st CENTURY E

Beyond Objects to Concepts
Beyond Search to Analysis

Problem Solving via Cross-Correlating
Multimedia Information across the Net

Every community has its own special library
Every community does semantic indexing

The Interspace Is true Cyberspace




INFORMATION SPACEFLIGHT E
=

The Zen of the Net




