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A Little History for Context...

* 1980’s — Books were actual books. Some specialist
bibliographic databases were available (DWPI,
Medline, SCI, INSPEC, El, etc..) as were federated
collections (Dialog [1966], SilverPlatter [1983], STN
[1984], etc..). These resources required specialized
skill to use (such as BRS) and specialized people
(Reference Librarians).

* 1990 — Seismic change began in 1993 with the World
Wide Web. Databases began to migrate from custom
platforms to the Internet. That shift resulted in two
major changes:

> Searching perceived as a general-purpose skill
> Data costs plummeted




More History....

« 2000 — The change speeds up....
« Companies began digitizing everything
while at the same time eliminating their
corporate libraries and opening up their

corporate information to employees on
intranets.

* Internet search engines grew to dominate
search while traditional search approaches
were killed off. (Google slowly deprecated

Boolean in Google search finally killing it
around 2019.)

 Information which had traditionally been
stored as text files shifted to XML.




More History....

e 2010 — More IT change...

» Cost of storage plumets and storage
capacity skyrockets.

« Data Lakes emerge as a challenger to
SQL (Big Data).

« API's start becoming effective.

« JSON starts replacing XML.

* Developments in Machine Learning and
Al advance “natural language searching
supplanting traditional query. (BERT and
others...)

“Let’s shrink Big Data into Small Data ...
and hope it magically becomes Great Data.”




* The result of all this change has been a
fundamental shift in the economics of
information.

» Data historically was scarce resource
requiring skills to use and was sold as such —
per record pricing with few people using the
resource but many records used.

* The data are now a commodity — the goal of
providers is to sell access to as many people
as possible.

> Having access to data is not special.
> What you do with it is.

« However, figuring out the best, most effective
way to add value is a challenge.
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Who Are We and What Do We Do with the __=~
Today

Research performer (national labs) Advice and funding to SME innovation projects

273 113 $468M 3,262 6,148

ITAs locations Gs &Cs funding total firms Unfunded firms
14 research 24 laboratory 113 major invested funded receiving
centres sites R&D facilities in SMEs advisory services

$1,526M total 1,277 peer-reviewed 175.9M total 8 4% 3 5%

expenditures publications revenues

Of clients say the Annual increase

NRC helped them in total revenues

achieve results for IRAP clients
956 R&D clients 569 collaborative R&D 1,971 active patents
project (462 patent families)

Data for 2023-3034
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Library and Information Management Services

Access_ing
Collections Intelligence and Analytics (I&A)
—Market dynamics — Training materials for using
Informati -
Mg:;r;:n;gﬂt — Key players in research and the NRC Library
industry — Advice to formulate complex

search strategies, identify

Research and — Collaboration opportunities &
‘ useful resources

Business due diligence

Intelligence

— Scientometric studies — Prompt engineering

— Assess the impact of a
research group or subject
area using bibliometrics

Publishing, — Citation analysis
reserving

Research and Data

Access to
Information and
Privacy (ATIP)
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Typical Uses of I&A Services

Research and beyond
— research and industry landscape — Guide and evaluate program
— ldentify new directions — buy-in
— benchmarking — collaboration agreements
— research impact — consortia

— funding

— value chains

— policy directions
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Working with NRC Intelligence & Analytics

Step 1 Step 2 Stat Stef :?‘W K Step 4
: atement of Wor
N w— Statement of work is confirmed & work Work completed &
drafted T results delivered
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Scientometric Studies

|t




Typical Scientometric Questions
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Strategic Planning

— Barriers and drivers
— Applications

HU?

WHEN?

WHEN
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~. When?
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ldentify Research Topics

Conseil national de
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National Research
Council Canada

i+l

Safety/hazards [ 539 (47%)

Simulation 332 (29%)

Collision avoidance 263 (23%)

AUML _ ]193 (17%)

Surveillance [JJ| 186 (16%)

Mobility [ 182 (16%)

Architecture (technologic.. :|16? (15%)
Modelling | 165 (14%)
Positioning & localization . 144 (13%)
Navigation __]141 (12%)
Real-time capabilities . 139 (12%)

Categories

m Challenges

@ Navigation

B Processes

O System functionalities
@ Technologies

0 200 400 600 800

#Publications (Share)

@135
01.20
©1.37
©1.70
@171
@1.68
1.910
01.39
@1.17
O1.65

142 @164

1.40 1.80
FWCI Average #

1.00

I ) I (%

|15(7%)

_ |25 (11%)
_ ]23(10%)
B 15 (7%)
B 20 (9%)
]9 (4%)

_ J20(9%)
B 19 (8%)
|14 (6%)
17 (8%)

#Grants (Share)

|1 (0%)

|23 (%)
_ |13(4%)
N5 (1%)

N6 (2%)

13 (1%)

— 216%)
|0 (0%)

4 (1%)

o

#Patent families (Share)

Tells you...
— Volume of records per
topics across 3 datasets

Impact...
— |ldentify topics with high
research impact

— |Insight into Technology
Readiness Level (TRL)
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ldentify Relationships Between Topics
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Category
Problems & Issues

Solutions

Topic

Post-disasters (231)
Flood control (230)
Heat islands (197)
Durability (85)
Microclimates (85)
Relocation (58)
Permafrost (24)
Emission control (166)
Risk reduction (143)
Smart homes (129)
Sensors (117)
Net-zero buildings (114)
Thermal retrofit (111)
Living roofs (104)
Drainage (75)

Antimidrahial

Protedbacteria
Bioreniediation
NRC Interest

) T <
. 2 I 3 2
= — — m i -
T+ oo o ™~ - — =
© £ = Wn = T = o
> E B v » 2 R %
RN RS
T 5§ 2% 3 35 ¢ ¢k
= 6 2 3 8 I = &
5%
9%  [ISHI13%
6% 7%

0% T

6%

5% 6%
5% 6%
9% 8% 8%

cj ' ; rooa security
Multiple@ressors N g:r?:ﬁation
Carb ioxide

Other Climatic Event

—_
(=)
= 2
q — ol
g ol W —
=T 0 £ W T
e S = N = =
—_— = - P~
@ @ > = = al (=]
= o o 5, = 5 d
c o p] = =31 =
= o (1] ] o
= - E c — - i
t 5 & 3 © E o
o x o
(Y] = i | ] 3 e}
5 o
5% 9% 7%

0o
ES

o)
I =

9% 9% 5%
6%
9%
PI'S
Nano‘stics
Micrt‘stics

Droughts (97)

o))
=S

5%

Heatwaves (68)

7%

6%

6%

Landslides (67)

9%

Snow (44)

Ice (41)

5%

Tells you...

— Relationships among
topics in a domain

Impact...

— |ldentify closely related
topics to investigate

— Highlight cross-

disciplinary research
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ldentify Emerging Trends in R&D
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* Established Quadrant
180 « high # of publications

Notable topics from a research perspective

Topic category Topic subcategory Topic groups
Applications Heavy vehicles Trucks
Light/Midsize vehicles Automobiles
Challenges Fabrication Degradation
Durability
Governance/Human factors  Adoption
Governments
Infrastructure/Qperation Remote areas
Smart cities
Urban areas
Performance Reliability
Safety/Security Cybersecurity
Features Analytics Modelling
Simulation
Operation Fault tolerance
Rabustness
Safety/Security Fire resistance
Materials Battery materials Cobalt
IManganese
Nickel
Battery/Vehicle component.. Composites
Technologies Charging Fast charging
Energy distribution Smart grids

Vehicle components

Quadrant
= Established # Emerging
4+ Hot + Disappearing/New

* low # of publications
* low acceleration

Heating, ventilation and air co..

o
Al/ML
o
L S
1t
+
L3
1+
L

Patents

Hot Quadrant
* high # of publications

| AR SR |G B

Notable topics from a commercial perspective

L
Topic category Topic subcategory Topic groups E
<
Applications Heavy vehicles Heavy/Service vehicles
Challenges Fabrication Vibration
Governance/Human factors  Standards
Safety/Security Battery overheating
Security
Features Design Miniaturization
Operation Automation
Thermal management systems
Materials Battery materials Zinc
Battery/Vehicle component.. Aluminum
Technologies ~ Charging Wireless power transfer
Energy distribution Distributed energy
Energy equipment Transformers

Vehicle components Regenerative braking

Quadrant
Established Emerging
M Hot Disappearing/New

 low # of publications
* high acceleration

Publications

Patents

=

>

>

Tells you...

— What topics are
established, hot, emerging
or brand new/declining

Impact...

—

—

Validate assumptions
|ldentify new research

areas

Understand the research
momentum of topics in

your field

Focus efforts on emerging

technologies
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ldentify Key Players (People or Organizations)

Volume (Quantity)
—  Who published the most

I TTOTOUOTV O (TTIUT DTOUTOU tovvar

Number of publications

University of Waterloo _ 274
Ecole de technologie superieure (ETS) _ 217
McGill University 211

Ecole Polytechnigue de Montreal ‘ 195
University of British Columbia (UBC) _ 190
Concordia University | 174

McMaster University _ 138
University of New Brunswick (UNB) _ 119

0 50 100 150 200 250 300
No. of Publications
[l Common

Ajou University, South Korea

established players) :
FWCI

FWCI (Impact)
—  Who has the most impact

©

universiy of eritish Columsia (UeC) |GG 2 -
McMaster University _ 285
university of New Brunswick (UNE) | NG : 5
Ecole de technologie superieure (ETS) _ 220
university of Waterioo || RG>
McGill University _ 1.87
university of Averta || NEREG ' ¢

Western University (UWO) | 1.81
Toronto Metropolitan University ‘ 1.73

0.0 05 1.0 15 20 25 3.0
FWCI

] Unique

3 @ @ @

Tells you...

— What key players operate
in an area of interest
based on customizable
criteria

Impact...

— |ldentify potential
collaborators, clients
competitors & licensees

— |dentify where R&D is
happening

— Rank key players (ex. by
scientific impact)

15
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ldentify Collaboration Networks

China
. USA Tells you---
sorsomagar ™ T B — Who is working with who
orbo niv. Sorborille Univ.
IFREMER — CHRS W r=e | 5 Role of collaborators
. Partner Institution ) ) Universit de@®ranche-Comt Germany
. Applicant iv. Aix-MardBille Univ. = Eur;ayl (gatekeepers, most
elmholtz Resdarch Association ortuga
‘Sapienza UBiv. of Rome Helmholiz Rescich A t . = Finland con neCted, etC)
Premier H.:ulture Ltd
Univ. du Qu‘c a Montreal I m pact
O.J Lambert I‘Moss Inc. U d . .t. d th
] Hydr ebec Conco.'a Univ. o - — naers an e
werr " . &) collaborative research
cG.Jnlv.

: Un.val |andscape
oni. @fprco — Identify R&D networks

Sun Gro Hortic‘:re Canada Ltd and ClusterS

Dalhot& Univ. Ducks Unli‘ed Canada . g - Identlfy key pOtentiaI
. Canadian Sphagnun‘at Moss Association .
Mount A@on Univ. Berger @bt Moss collaborators/competitors
T s Ny ’ based on influence or
Univ. dfMacau Univ. College London CISSE Finnish Geospatid@Research Institute

scientific impact

City Univ. dPHong Kong
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|dentify Areas of Expert

SE
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NASA, USA

German Aerospace Center
(DLR), Germany

RMIT University, Australia

Cranfield University, UK

Nanyang Technological
University, Singapore

Beihang University, China

Delft University of
Technology, Netherlands

Publications

Grants

Publications

Publications

Grants

Publications

Publications

Publications

Publications

93

11

37

26

10

24

24

22

20

Collision
avoidance

Detect and avoid

)
e

3%
(1)
4%
(1)

Topics

Global navigation
satellite systems

Localization

5% 1%
() (1)

5%
(2)

15% 4%
“4) (1)

4%
(1)
8%
(2)

c =,
o 2 5o
= © B
a o© Q¢
o = S
© g O ©
= Z o
1% 18% 10%

(1) a7 (©)

3% 22% 5%
(1) @) ()
15%
(4)
20% 10%
2 (1)
4% 8% 13%
1 @ @)
8%
(2)
9% 5%
2 (1)
5% 5% 10%
(1 1 @

Tells you...
— Who is actively working
on topics of interest

Impact...

— |ldentify who has unique
areas of expertise

— |ldentify experts in
emerging topics

— |dentify who is working in
topics of interest for
potential collaboration

17



I * I National Research  Conseil national de
Council Canada recherches Canada

Supporting Security Checks

Bel S o Canadd
Tells you...
i ¢t . D | :
MNRO found Number of co- Number of publications — Whether a pOtentIaI .
publications  funded by NROs partner is associated with
TR = : an affiliation of concern
- 220 i Harbin Institute of Technology, China 3
P0||C}r on Sensitive - Tianjin University, China 3
Techngh}gy Research and Beijing Computational Science Research Centre,
Aﬁiliations Df Cﬂncern Ezlrr;ain Institute of Technology, China i
Hefei National Laboratory for Physical Sciences at Im paCt me
Microscale, China 3 — Ensure compliance with
¥ Morthwestern Polytechnical University, China 1 . .y
Manjing University of Science and Technology, the PO“Cy on SenSItlve
China 2
Tianjin University, China 1 TeChnOIOgy ResearCh and
Affiliations of Concern
— Protect NRC innovations
and projects

18
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What Clients Say

“l feel it’s important to stress the benefit of this...service and how it supports NRC’s unique mandate to
work with industry to develop the technologies, innovations and other solutions that will be needed to
create a new and prosperous climate economy”

This project
would have

\! : .
- opot 9“;36\,\ Thank YPbU for failed without the
This Usem\( q your contri uthns work you did
nd very \ eaﬂ\ed {ro to our work this
: \Nhg: po\ﬂ""“g") year, it was so
iq OV

very helpful.

This is very valuable
information for us to
better understand
the Canadian big
picture



The Future

 Al-based “natural language query” will
be ubiquitous (bye-bye Boolean).

 LLM’s will touch all of our lives.

* Downstream prompt engineering will
become a general purpose skKill.
(As will data science.)

e Traditional databases will continue to
be under pressure.

* Al “Answer Machines” will become
iIncreasingly available.
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