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What Has Changed?



“Now, like then, public leaders and public institutions have
failed to keep up with rapid change, and popular trust has
been deeply eroded.”

Now, like then, “this is the best moment in history to be
alive” — human health, literacy, aggregate wealth and
education are flourishing — and “there are more scientists
alive today than in all previous generations.”



Now, like then, “sizable parts of the population found their
skills were no longer needed, or they lived in places left
behind, so inequality grew.”

— lan Goldin as quoted by Thomas Friedman

lan Goldin and Chris Kutarna, Age of Discovery: Navigating the Risks
and Rewards of Our New Renaissance, St. Martin's Press, 2016.

Thomas L. Friedman, Another “Age of Discovery,” New York Times, June 22, 2016, http://www.nytimes.com/2016/06/22/opinion/another-age-

of-discovery.html
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Literacy Became an Amateur Activity



EncyclopaediaBritannica;

OR, A

DICTIONARY

oF
ARTS and 58 CI E N C E 5,

COMPILED UPON A NEW PLAN.

IN wHrcHn
The different Scie¥cEs and AnrTs are digefted into
diftinét Treatifes or Syltems;
AND

The varions TEcuNtcat TERms, ¢re. are explained asthey occur
in the erder of the Alphabet.

SLLESTRATED W1

H ONE HUNDRED AND SIXTY COPPERFLATES

By « SocteTY of GENTLEMEN /v ScoTLaND.

IN THREE VOLUDMES,

VoL UL

EDINDURG H:
Printed for A, Brrer and C. Macranguuag;
y Cosax Macranquias, athis Printing-ofiice, Nicalfon-firest,

MDCGLXXL

Alphabetical Order as a Way of Arranging Knowledge

1768-71
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ftorics are wfially made of fosp, fugar, alum, or a piece
of tallow-candle, about the length of a man's thums and
the breadth of a fingee, thougl they may be made (mal-
ket for children, and fometimes a lircle thicker for adults.
SUPPRESSION  in law, the extindtion or asnihilating of
on effice, right, rent, or the bke.
Surraession, m medicine, ir generally ufed for a reten-
vonof urneor themenfes Sec Menicixg, p 160, 162.
SUPPURATION _the fecond way wherein an inflamma.
tion terminatis. being 3 comverfion of the infp fared blood
and the foft adjacent parts, as the weflels and fat, inte
us, or matter : which diforder, when it has not yet
on an opening, 1= generally called a0 ableels, Sce
Menicing, and Sueciry,
SUPPURATIVES, or surrunating mpicnes, fuch
as promote fuppuration.  See the preceding article.
SUPRACOSTALES, in anutomy. Sec AnaTomy, p.

215,
SUPRALAPSARY, in theology, a perfon who holds that
God, without any regard to the good or evil works of
men, has refolved, by an eternal degree, to fave fome
and dimn others. Thefe are alfo called antelapfaries,
and are oppofed o fublapfaries and infralupfaries.
SUPRASPINATUS, in snatomy. See AwaTomv, p. 156.
SUPREMACY, the fuperiority or fovcreiguty of the king.
SURAT,  city and port-town of Hither India, in the
provioce of Guzurat, or Cambaya, fitwated on the river

Tagte, ten miles ealt of the Indisn [ea: in E. Jong. 722
2o, N, lie. 21 30,

SURCHARGE, the fame with overcharge, and whaterer
s ahove that which is jult and right.

SURCOAT, a coat of arma 1o be worn aver the body ar-
mour.

The furcoat is properly a loofe thin taffaty coar, with
atms embrodered or painted on it, fuch a3 is worn by
heralds = ancicarly alfo uled by military mea over their
armour, to dillingoifh themlfelves by,

SURCULUS, in the anstomy of plants, 2 word ufed to
exprels that part of the branching of the ribs of a leaf,
which it of a middle kind betwixt the great middle rib
and the fmalleft reticular ramifications.

SURD _ SecArcinna. p. gs-

SURKTY, ia law, geneetly bgnifies the fame wich badl,

See Bars.

SURFACE. SceSurengicits.

SURFEIT, in medicine, a ficknefs proceeding from the
fenfation of a load at the itomach, ufvally atiended
with-eruplions, and fometimes with a fever. = See Ms-

picing.
SURGE, in the fea-langsage, the fame with wave. See
Wave.

Alfo when heaving at the capllan. if the cable royal
or meffenger Mip & hutle, they call it furging.

5§ U R G E R VY.

SURGERY. the art of curing all wanner of wounds,
and ocner diforders, where the application of the hand,
afffted by proper inftroments, it necelfary.

Of Prrssarony.

Wi begin with the operation of phlebotomy: becaufe it
i1 of all th= moft general, peeformed in moft pares of the
body, and by much the moft frequent in ufe at this prefent
day. By phlebutomy, or bleeding. we here intend the open-
iog a vein, by afharp-cdged and pointed inftrument of tleel,
for_exiradting a proper quintity of blood, cither for the
prefervation ar recovery of a perfon’s health,

Ttiscammonly enough known, that the operarian of bleed

ingin the arm 15 performed on the veins that Jic on the in

internal part of the eubit. There are feveral things worthy
the lurgon's natice in this operation . fome of which regard
the things which are to be done prepararory 10 bleeding,
fome in the operatiod itkelf, athers immediately afier the
performance of it. Preparatory ro bleeding von hould have
in readinefs. (1.) A linen filley, about an ell in kength, and
two fingers in breadh. {2.) Twn fmall fquars bolilers.
(3.) Portingers ar veil:l. 1o rezciv: the blosd. (4 ) A
dpoage with warm water. (4.) Some vinegar, wine, or Hun
gary water, o raife the patient’s tpirns if hie fhoul! be ine
clinable to faint (6 ) Two uffiftants nne eo hold the por-
ringer, the other to reach vou anyining thar you all want,
(7-) You muft plac: your'patient upan a couch : or, if he
is very feacul of the operation, liy himupon a bed. lelt he
fuald fall 1o a fwoon, Lattly, the opzrator ihould be as
=xpert ia bleeding with his Jeft hand as with hisTight; For,

a3 you are readicr at bleeding in the right arm with your
right hand, fo when you are to apen the vens of the left
arm. yuu will ind it necaffiry to ufe your left hand,
Though the aperation is (o be pertormed at once, with
one punétare, yet many things are to be obferved in order
to render it fuccel:ful. Firll, it is neceflary for the far-
geon ta infpect his pavient’s arm diligently, that he may fee
the courfe of the he muik then take hola of the arm,
and ex-erd it towards his brean, tucking up the feeve ar
bour a haed's breadth above the bend of the cubir, where
he muit make his ligatare, roling the fillet twice round, and
fallening it with aknot, The veins being comprefled, and
the blood bring fopped 1n its return, they will enlirge, and
lic taitcr to the eye.  When you hare bound up the arm
in this manaer, you et it go for a fanll time 6l the veins
grow turgid.  You are then ta Jay hold of e wrm again in
the fime manneras we direfted before, and exteadit 1o your
brealt, having an affiltant ready with the veffel in his hand,
at a convenient diftance for receiving the bloods
You are now to examine which vein lies fuirefl, and is
therefore moft proper ta be opemed. For you mult ob-
ferve, that in the arm there ulually appear three principal
weing. The il is called Fena Cophalica and is found in
the external part of the arm  The fzcond is termed Bafilica,
and lies on the internal part of the arm: In the right arm
it s allocalled Hepatica; in the left. Splenitica, Thethird,
which 15 obliquely fituated between the former two, is cal-
led Medians.  The median and bafilic veins, as they are-
lnger than the cephalic. difcharge a grearer quansity oft
blood, but are anended with more danger in the operation s
Forv




Robert Hook’s Microscope
1660s
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Newton’s Reflecting
Telescope 1670

Steven Johnson, How We Got to Now: Six Innovations That Made the World Modern, (New York, NY: Penguin Group, 2014), 20-25.
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Katherine Hepburn (at right) faces down EMERAC in Desk Set (1957).



Moore's Law
Microprocessor Transistor Counts 1971-2011 & Moore's Law
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| 1 1 I 1
1971 1980 1990 2000 2011

Bill Schweber, “Moore's Law at 50,” Engineering 360, 16 April 2015, http://insights.globalspec.com/article/825/moore-s-law-at-50




4
Moore’s Law:

“Moore’s Law,” Computer History Museum, http://www.computerhistory.org/revolution/digital-logic/12/267
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Raymond Kurzweil, Kurzweil Accelerating Intelligence, http://www.kurzweilai.net/exponential-growth-of-computing#!prettyPhoto




“The exponential, digital, and recombinant powers
of the second machine age have made possible for
humanity to create two of the most important one-
time events in our history: the emergence of real,
useful artificial intelligence (Al) and the connection
of most of the people on the planet viaa common
digital network.”

— Erik Brynjolfsson and Andrew McAfee

Erik Brynjolfsson and Andrew McAfee. The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies (New
York: W. W. Norton & Company, 2014), 90.
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Garry Kasparov during the match he lost to Deep Blue yesterday.

“I'm a human being. When | “I felt like quiz show contestant was
see something that is well now the first job that had become
beyond my understanding, I'm obsolete under this new regime of
afraid.” thinking computers.”

— Garry Kasparov 1997 — Ken Jennings 2011



“I am very surprised because | have never thought |
would lose,” Mr. Lee said at a news conference in
Seoul. “lI didn’t know that AlphaGo would play such
a perfect Go.”

— Lee Se-dol 2016

There are about 10'7° board positions in Go, and only 108 atoms in the universe.



Bob Dylan +

IBM Watson
on language

Watson’s hardware cost $3,000,000 in 2011.
Assuming Moore’s Law holds,

in 2020 the same hardware will cost less
than $50,000.

in 2030 it should cost less than $750.

i AT L %
b IBM Watson is helpin
' doctors outthink cancer ;
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Start using Watson Analytics in minutes!

Sign up for an IBM Validate your account Log in and start
ID* in the confirmation exploring your data
*or use your existing IBM ID email

Try it for Free
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illion Internet Users

_+ About3.7b
{-*40% of the World

s Population

’

‘http://thecréatorsproject.vice.com/bIog/what—the-internet-looks-like




Google

Google Search I'm Feeling Lucky

1998



© | Instagram

& WordPress com

tashalewisartist | Foow

Tasha Lewis Sculptor and James Joyce (lustrator. www.tashalewls.info

Create a unique blog

646 posts 369 followers 259 following

Get Started

Powerful publishing platform

ill.\bookbaby'- Book Printing eBooks Services Help Whatwedo Pricing

F‘l"‘\_\f Sellon Etsy Register | Sign in

Entertainment  More »

Clothing & Accessories  Jewelry  Craft Supp

Whoever you are, find
whatever you're into

=3

FREE shipping on all book orders!

Get free ground shipping on any printed book order of 25 to 1,000 units. Any book, any binding,
any trim size, any cover option... they all get free shipping!

Just use code "FREESHIPBB" when placing any book order
i (Orders shipped to US domestic addresses only).
Cannot be combined with any ather offer.

@ &

Get something you love Find your new favorite shop Buy safely and securely
Our marketplace is a world of vintage More than a million independent Etsy handles and protects every
and handmade goods sellers from everywhere are right transaction, so shop with confidence

here



Discover a Faster Path to Publishing

in a High-Quality Journal

Read More

plos.org create account sign in

@. PLOS | ONE Publish ~ About Browse Search Q
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What Has Changed?

Documents are Digital and on
the Network



Print Documents

Local

User goes to the content
Takes time to acquire
Designed for one user
Immutable

Preservation understood

Digital/Networked
Documents

Universal

Content comes to the user

Available instantaneously

Designed for many users

Easily changed

Can easily incorporate all
forms of media

Preservation challenging



Print Documents

Rival good

Authorship is most often
individual

Digital/Networked
Documents

Non-rival good

Often authorship is shared
and social production is
common

Marginal cost of production
and distribution is zero



Print Documents Digital/Networked
Documents

Publishing is a professional Publishing becomes an

activity amateur activity



| ]l ustrating Ulysses

A MIXED-MEDIA PROJECT BY TAsSHA LEWwWIS

View Project  Project Framework  Previous Artworks ~ About Me  Instagram Purchase Contact Video  Press

self-awareness, of self-confrontation, and of restless

A labor of love, of obsession of erudition, of \‘
-

protean evolution, what Tasha Lewis has done is to ¢ :
create a parallel to the reading experience that not > < » - -
only transforms the text, it elevates it. .\\‘ ~ " %
ey e A - ok @ .
MATT KISH, creator -qf-Moby_—Dtck in Pictures: One > -
Drawing for Every Page Q‘ el

e

:ﬂfustratmg Joyce's Ufyms is a deeply inventive “vi
ization,” rather than illustration, of Joyce’s nove
This is a fascinating project.

KAREN R. LAWRENCE, author of The Odyssey of Style in U!jfs’

..

Illustrating Joyce's Ulysses is a monumental feat—644 images, one for
each page of the novel. Tasha Lewis offers us a litany of styles and a
wvirtuoso array of techniques: collage, embroidered advertisements,
 silkscreen -'hﬁtluciriitibns;_-fohd art, the aural shapes of words, their
‘histories embedded in wax, Polaroid nostalgia and Google Street View's
All-Seeing Eye. The result is a provocative artwork, at once a whimsical
homage and a beautiful recreation of James Joyce's masterpiece.

'KEVIN BIRMINGHAM, author of The Most Dangerous Book: The Battle for James Joyce's Ulysses

Copyright Tasha Lewis. June 5, 2016. All rights reserved.



Libraries in the
Print World

Local
Complicated to use

Subject to congestion

Libraries in the
Digital/Networked
World

Network scale
Powerful discovery tools

Fast, cheap and easy



Libraries in the
Print World

Acquire and manage
content from the world
for the community or
institution

Libraries in the
Digital/Networked
World

Manage and preserve local
content for the world



What Has Changed?

The Scholarly Record is Bigger,
Slipperier and Harder to Manage



— OISCUSSIONn |

PROCESS
AFTERMATH

Discussion Revision

From Brian Lavoie, Eric Childress, Ricky Erway, Ixchel Faniel, Constance Malpas, Jennifer Schaffner ans Titia van der Werf,

The Evolving Scholarly Record (Dublin, OH: OCLC Research, June 2014), 10,
http://oclc.org/content/dam/research/publications/library/2014/oclcresearch-evolving-scholarly-record-2014-5-a4.pdf
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Research
Community

Private infrastructure

ephemeral

Research objects
researcher decision

A

A

Recording infrastructure
transitory

(objects/traces of objects) + context
curation decision

'l
- b1

A 1

— Relies on

Accesses
— Validates
Annotates

Archiving infrastructure
persistent

a+— |Jses —

- Accesses —

Relies on —

Researcher

Q

~

From: Herbert VVan de Sompel and Andrew Treloar, “A Perspective on Archiving the Scholarly Web,”

Proceedings of the 11th International Conference on Preservation of Digital Objects iPRES 2014, Melbourne, 6-10 October
(Melbourne: State Library of Victoria, 2014), 194-198, https://www.nla.gov.au/sites/default/files/ipres2014-proceedings-

version_1.pdf




Characterizing Research Process and Outputs

Hidden Visible
Fixed Varying
Atomic Compound

Characteristic

Research Process

Nature of the Object
Atomicity of Object
Process of Making Public Iy e gtz Continuous

Speed of Communication EEEVES Instant

Publication plus Data Publication plus Linked
Proxies Data plus Linked Models

Formal Informal

Communicated Object

Nature of Process

Adapted from: Inge Angevaare, “On-line Scholarly Communications: vd Sompel and Treloar Sketch the Future Playing Field of Digital
Archives,” KB Research in KB (blog), January 22, 2014, http://researchkb.wordpress.com/2014/01/22/on-line-scholarly- communications-
and-the-role-of-digital-archives/




Figure 12. Link Rot - PMC corpus.
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Klein M, Van de Sompel H, Sanderson R, Shankar H, Balakireva L, et al. (2014)
Scholarly Context Not Found: One in Five Articles Suffers from Reference Rot. PLoS ONE 9(12): e115253.
doi:10.1371/journal.pone.0115253 "
http:/journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0115253 @PLOS | ONE




What Has Changed?

Economics of Scholarly
Information No Longer Work



Funders

University

" General Public

Scholar

Library

Publisher




Funders

| General Public

University

Scholar

Library % Publisher

Shareholders




% Change Since 1986

375%

325%

275%

3

175%

125%

75%

25%

Monograph & Serial Costs in ARL Libraries, 1986-2011*

] Serial
Expenditures
P ranw)

Monograph
Unit Cost
{+99%)

Monograph
Expenditures
(+71)

Monographs
Purchased
{+10%)

o m

Chooo=Nm Moo oo [ToRRT=1 U N =]
BB EREERNIEERFEEEEEEEEREREE

NOTE; Data for monograph and serials expenditures was not collected in 2011-12.

Si ARL Shotistics 2010-11 Association of Research Libreries, Washington, D.C.
*|ncludes electronic resources from 1999-2011.



If gasoline had increased in priceat /
the same rate as Chenistry and '

Physics journals from 1975 to 2015,
it would cost $30.61 (£23.03) a gallon. Chenistry § PLT"CS
JourNals
In the U.S. gasoline currently costs 3o el
2.50 to $3.00 a gallon s |
$ $ 0 \L 3 lkﬂ )

Jerry D. Odell, The Lewis Journals-to-Gas-Price Inflation Index, Chemistry and Physics 2015, March 2016,
http://doi.org/10.6084/m9.figshare.3081787.v1




Fundamental Shift
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Steps

Defining the Job

Creating the Library as Place

Retiring the Legacy Print
Collection

Preserving Digital Content

Making the Money Work

Working with the Smart

Machine



Ronald H. Coase asks the
guestion: iIf markets are
the most efficient means
for the economy to work,
why do we have firms?

Transaction costs

Ronald Harry Coase. ”The Nature of the Firm,” Economica 4 no. 16 (1937): 386-405.



Academic libraries provide a function for the
university that has been brought in-house because
the market in the past has be unable to provide the

documents and other services that the university
required.

Now the market can provide many of the services
once provided by the library.



Who is hiring us? To do what job?

What product or service can help students and
faculty do more effectively, conveniently and
affordably a job they’ve been trying to do in their
scholarly lives.

“Clayton Christensen: Milkshakes Understanding the Job,” video, http://ed.ted.com/on/KwEb5IAJ
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The Legacy Print Collection Needs to be Safe

e Who Keeps What?

« Use Copies and Dark Preservation Copies
 Discovery and Delivery

 Financial Model

 “Collective Collection” — National Scale Project
Allows Local Action



RLUK Collective Print Book Collection: Size

48.4M 695.8M
holdings in holdings in
RLUK libraries WorldCat
1
-
| 1
y y
Avg. = 2 RLUK holdings Avg. = 33 WorldCat
per title holdings per title

*distinct publications; de-duplicated OCLC numbers

Malpas and Lavoie. 2016.

Malpas, Constance, and Brian Lavoie. Strength in Numbers: The Research Libraries UK (RLUK) Collective Collection. Dublin, Ohio: OCLC Research, June 2016.
http://www.oclc.org/content/dam/research/publications/2016/oclcresearch-strength-in-numbers-rluk- collective-collection-2016.pdf




RLUK Collective Print Book Collection:
Duplication Rates

In-group Duplication of RLUK-held Print Book Titles (N = 20.9M)

M Fewer than 5 libraries BW5to9 M®W10to24 ®M25to99 MW >99 libraries
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WorldCat Duplication of RLUK-held Print Book Titles (N = 20.9M)

56% scarce at WorldCat scale
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Malpas and Lavoie. 2016.

Malpas, Constance, and Brian Lavoie. Strength in Numbers: The Research Libraries UK (RLUK) Collective Collection. Dublin, Ohio: OCLC Research, June 2016.
http://www.oclc.org/content/dam/research/publications/2016/oclcresearch-strength-in-numbers-rluk- collective-collection-2016.pdf




DPN

THE DIGITAL PRESERVATION NETWORK
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Membership $20,000 per year includes
5TB for 20 years
Extra TB for $5,000 for 20 years

Membership: $5,500-$3,000 per year
Storage: $585/TB/year

Many options $700 to $3,000 per
TB/year
Hub for DPN

Invitation only membership $20,000
per year includes 10 TB
Hub for DPN



1. Patron Driven Acquisition (PDA) for books, both
print and e-books.

2. Article purchasing rather than subscriptions for
journals.

3. Gold Open Access (OA) journals will continue to
grow and become the business model of choice
for a large portion of scholarly journal publishing.

4. The growth in open content and open discovery
tools on the Web, such as Wikipedia and Google
Scholar, will reduce the need for paid database
content.
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®Book Costs  ®Journal Costs  ®Doc Delivery Costs = Database Costs

David W. Lewis "The Future of Academic Library Materials Expenditures: A Thought Experiment,” April 2015,
https://scholarworks.iupui.edu/handle/1805/6110




“We're close to the point where the available
knowledge at the hands of the individual, for
guestions that can be posed clearly and articulately,
IS not so far from the knowledge of the entire world.”

— Tyler Cowen

Tyler Cowen, Average is Over: Powering America Beyond the Age of the Great Stagnation (New York: Dutton, 2013), 7.



. What do we teach?

. How do we support people using
Information?

. How do we support people
creating information?



Things to Do Now



1. Retire the Legacy Print Collection Now.

2.Have a materials Budget Strategy to
Manage the Transition from Traditional
Publishing Models to Open Access.

3. Support the Creation of, Access to, and
Preservation of the Scholarly Content
Created on Your Campus.

4. Commit to the Special Collections Your
Library will Support and Make the Required
Investments.



5. Develop a Space Plan

6. Infuse the Curriculum with the Skills
Necessary to Create and Consume
Information Productively.

/. Invest in the Development and
Sustainability of Network Level Tools and
Services.



8. Understand the Demographics of Your
Organization and Have a Plan to Hire or
Develop the Expertise the will Library
Need.

9. Sell the Change.

10. Get the Culture Right.



“Take a close look at these stories, and you'll see
that they deal with three fundamental issues. First is
justice: Is this a fair place? Second is security: Is it
safe to work here? Third is control: Can | shape my
destiny and have influence in this organization?”

— Adam Grant

Adam Grant, “Which Company Is Right for You?” New York Times Sunday Review, page 7, December 20, 2015
http://www.nytimes.com/2015/12/20/opinion/sunday/the-one-guestion-you-should- ask-about-every-new-job.html




“All of the risks and all of the opportunities lie in the
workforce. In just cultures, no one needs
permission to be creative or courageous. But they
do need support, encouragement, and belief.”

— Margaret Heffernan

Marqgaret Heffernan. Beyond Measure: The Big Impact of Small Changes. (New York, NY: TED Books Simon & Schuster, 2015), 75.

See also: Margaret Heffernan: Why It's Time to Forget the Pecking Order at Work. TEDWomen 2015 May 2015,
http://www.ted.com/talks/margaret heffernan why it s time to forget the pecking order at work




Questions?

.

REIMAGINING
THE

ACADEMIC

LiBrary

https://rowman.com/ISBN/9781442238572/Reimagining-the-Academic-Library




David W. Lewis
dlewis@iupui.edu




