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Tiedon kiihtyva kehitys?

S Huebner ! Technological Forecasting & Social Change xx (2005} xav—xex 3
20 ﬁ
18

r’%‘f"’

!

AN

]

Events/Year/10° Peaple (World)

1455 1505 1555 1605 1655 1705 1755 1805 1855 1905 1955 2005 2055 2105

Year

Fig. 1. Rate of mnovation since the end of the Dark Ages. Points are an average over 10 vears with the last pomt covering the
pertod from 190 1o 1999, The smooth curve 15 a least squares 0l of a modihied Gaossian distribution (o the data.

v © |. Tuomi 21.4.2009 page: 2




1848

“...the rapid improvement of all instruments of production, by the
immensely facilitated means of communication, draws all nations, even
the most barbarian, into civilization.”

"Jatkuvat mullistukset tuotannossa, yhteiskunnallisten olojen alituinen jarkkyminen,
ianikuinen epavarmuus ja liikkkeella oleminen erottavat porvariston aikakauden
kaikista muista. Kaikki piintyneet, kiinni jaatyneet suhteet ja niihin liittyvat vanhat
arvot ja kasitykset pyyhkaistaan pois, kaikki uudet vanhenevat ennen kuin
ehtivat luutua. Kaikki pysyvainen haihtuu ilmaan, kaikki pyha havaistaan.”
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1848...

"Vanhojen, oman maan tuotteilla tyydytettyjen tarpeiden tilalle tulee uusia, jotka
tP/ydyttamisekseen vaativat mita kaukaisimpien maiden ja mita erilaisimpien
ilmanalojen tuotteita. Vanhan paikallisen ja kansallisen omavaraisuuden ja
sulkeutuneisuuden tilalle tulee kansojen kaikinpuolinen yhteys ja kaikinpuolinen
riippuvuus toisistaan. Tama koskee niin aineellista kuin myoskin henkista tuotantoa.”

Marx & Engels: Kommunistinen manifesti
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Modernity According to Durkheim
No_rms and Networks




“And the modernity came,..

...with bridges,
flows, and
networks”
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Kolmas globalisaatio

The first transatlantic cable
36 simultaneous calls

$3.00
“before the jet plane and cheap

$2.50 communications, there were no

' real multinational corporations”

$2.00

500 simultaneous calls available across

the Atlantic World Wide Web
$1.50

$1 .00 Europe linked to the Internet

37,000 transatlantic circuits

$O 50 added in 1992

$0.00
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Investment cost of transatlantic cable per minute of use
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Kolmas globalisaatio

* Tuotantoketjujen osien pilkkominen ja maantieteellinen verkottuminen

* Ensimmainen vaihe 1980-91
fax + kansainvalinen puhelinliikenne
* Toinen vaihe 1992-02

8-bitE ?Qélgképosti, yritysten sisainen tietokonetuettu yhteistyo, Internet,

* Kolmas vaihe 2003-

Reaaliaikainen maantieteellisesti hajautettu yhteistyo yritysten ja niiden
asiakkaiden valilla

Arvoketjujen dynaaminen fragmentaatio
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Internetin pitka aalto

* Taloudessa syntyy kriisi, kun uusi avaintekija alkaa uudelleenorganisoida yhteiskuntaa
ja sen instituutioita

e Carlota Perez, 1985:
* New models for production and efficiency at the plant level
* New model for the management and organization of the firm

A distinctively lower labor input per unit of output, with a different skill profile of
employment

* A strong bias in technological innovation, favoring key factor use
* A new pattern of investment, favoring key factor related sectors
* A redefinition of optimal scales

* A new pattern of geographical location of investment

* A restructuring of interbranch relationships, where those branches that produce or
intensively use the key factor, become the new engines of growth
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Tietoyhteiskunnan aamunkoitto

First 20-30 years Second 20-30 years

TURNING
POINT

2

INSTABILITY
AND
UNCERTAINTY

Post bubble
crisis

New organization of
social institutions
production
ocesses, and life, in

general.

the whole conomy

Modified from C. Perez.
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Vai uusi taloudellinen jarjestys?

* “Maijor technical innovations like the steam engine, electricity, and the
telephone brought forth powerful new infrastructures. Inevitably, these
disruptive innovations transformed industry and commerce, but eventually
they became stabilizing forces, once businesses learned to harness their
capabilities and gained confidence in their new order.

* That historical pattern—disruption followed by stabilization—has itself been
disrupted. A new kind of infrastructure is evolving, built on the sustained
exponential pace of performance improvements in computing, storage, and
bandwidth. Because the underlying technologies are developing continuously
and rapidly, there is no prospect for stabilization.”

Hagel, Brown, Davison (2008) Shaping strategy in a world of constant disruption.
Harvard Business Review (October 2008): 81-89.
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Avainteknologiana transistori

v © |. Tuomi 21.4.2009 page: 15



v © I. Tuomi

transistors
1e+03 1e+06 1e+09 1e+12

1e+00

21.4.2009

Mooren Lait

0 B Moore's 1965 estimate
B Moore's 1975 estimate
/ B— Actual
\ \ \ \ \
1960 1970 1980 1990 2000
year

Source: Meaning Processing

page: 16

2010




Mooren “laki”
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Litografian kehitys
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The Impact of Scaling

e All positive benefits bundled
together

* Reduced component cost
* Increased functionality
. MPUs and DRAMs
° H|gher performance . Index, 1987:Q1 =1, log scale
. Quarterly
* Reduced component size -

* Smaller energy
consumption
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Quality-adjusted price of semiconductors

Source: Aizcorbe, Oliner, Sichel (2006): Shifting trends in
semiconductor prices and the pace of technical progress. Finance
and Economics Discussion Series, Federal Reserve Board,
Washington, D.C.
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Tuloksena on tietoyhteiskunta ja
innovaatiotalous

* Taloudellisen voiton mahdollisuus perustuu ajalliseen etumatkaan
(innovaatioon ja uutuuteen)

* Innovaatiot ovat yha enemman olemassaolevien jarjestelmien ja palvelujen
uudelleenjarjestelya

* Tuotekeskeinen innovaatio on korvautumassa kayttajakeskeisella innovaatiolla,
jota ohjaavat sosiaalinen vuorovaikutus ja kommunikaatio

e Suuret yritykset hajoavat verkostoiksi
* Kansalliset teollisuudenalat ja yritykset ovat katoamassa

* Tieto- ja kommunikaatioteknologia uudelleenorganisoi merkityksiin perustuvan
talouden ja tekee “mikromarkkinoista” kasvun moottorin
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“Schumpeter” V

e Collective production of technology and experience
* open source SW, blogs, social software with images, music, games...
* Loosely coupled to economic investments and interests
* Requires broadband networks
e “Symbiotic economy”
* New rules for competition

New “medieval villages” on the Internet
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Mooren umpikuja ja informaatioteknologian
uudelleenarviointi

v © |. Tuomi 21.4.2009 page: 23



Puolijohdeteknologian seuraava mullistus
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Great Technology

Because everything in her home is waterproof, the housewife of 2000 can do her daily cleaning with a hose

“Because everything in her home is waterproof, the
housewife of 2000 can do her daily cleaning with a
hose.”
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Where the Future Action s

* |C-teknologian epajatkuvuus tekee
nakyvaksi, etta tarvitsemme uusia
informaation prosessoinnin malleja

1600

* Digitaalinen aikakausi oli ainutlaatuinen
historian jakso, jolloin kuvittelimme, etta

o]
| 10 years

1400

* Enemman transistoreita on enemman

1200

e Enemman prosessoreita on
enemman

leading edge in 1999
leading edge in 1995

1000

* Asioiden merkitys voidaan johtaa
informaatiosta

* NyKkyiset tietojenkasittelyn arkkitehtuurit
perustuvat abstraktioon, joka eivat sovi
todellisuuteen
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Informaation ja tiedon suhde
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Perinteinen “tiedon hierarkia”

e Davenport & Prusak, 1998:
» Data are simple “discrete, objective facts about events”

* Information emerges as meaning is added to data
* Knowledge is “something more than data or information, something broader,
deeper, and richer”; “knowledge is valuable information”

e Earl, 1994:
* Organizational events are represented, collected and processed to generate data

» Data are further manipulated, presented and interpreted to generate information
 Information then leads to knowledge, as it is tested, validated and codified

e Wiig 1993:
* Information consists of facts and data that are organized to describe a particular
situation or condition

* Knowledge consists of truths and beliefs, perspectives and concepts, judgments
and expectations, methodologies and know-how
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Faktoista viisauteen?

e Nain se kuvataan:

Compassion
WISDOM

Predictability
KNOWLEDGE

Yield

_ Learning / Experience
Yield = source: G. Por

intellectual dividens per effort invested
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Jaetaanpa tiedon kakkua...




Kakun jakamisen tieto

* Visuaalinen

* puolikkaan puolitus
* Algebrallinen

* 360/4 =90°
* Geometrinen

* nelja suorakulmaa tekee ympyran
* Proseduraalinen

* jakaja saa luun
e Evaluatiivinen

* mitataan vaa’alla
* Kontekstuaalinen

* |lastenkutsujen kulttuurissa kakut jaetaan samankokoisiin paloihin
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Data is more than knowledge

articulate,
Knowled D> verbalize, add
nowiedge structure

v Information

I. Tuomi: Data is more than knowledge: implications of the reversed knowledge hierarchy to knowledge management and organizational memory.
v Journal of Management Information Systems 6 (3):103-117, 2000.
ol o
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Data is more than knowledge

Knowledge

I. Tuomi: Data is more than knowledge: implications of the reversed knowledge hierarchy to knowledge management and organizational memory.

Journal of Management Information Systems 6 (3):103-117, 2000.
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Tulkinta edellyttaa jaettua tietoa

N

articulate,
Knowledge D verbalize, add
structure

(person 1)
- ; Information
n
)
| -
—
4—
make fix
segse representation
and
Knowledge ]:‘igyutr% interpretation
(person 2) out v
v Data

Pers .
| L] L] | o [ ew

Coun
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Tiedon portaat

Simulate /
Live

Present /
Teach

Argue /
Defend

Acton/
Discuss
Read / View /

v © |. Tuomi 21.4.2009 page: 35




Oppiminen osaamisyhteisossa

* How to become an expert Community of practice:

shared knowledge

same well-known experts

sharec
sharec

| tools
| practices

sharec
novices

the zone of legitimate AR
peripheral participation TETRONE . \

| 1dentity

* An expert is a person who defines
what counts as knowledge
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Tiedon sosiaalinen perusta

M. Bakhtin (1930’s): linguistic “genres” and “chronotype”

e L. Fleck (1935): “thought communities”

e D. Schon (1983): “communities of reflective practitioners”

e E. Constant (1980, 1984, 1987): “communities of practice”

e Y. Engestrom (1987): “activity systems”

 Lave & Wenger (1991): “communities of practice”

e Brown & Duguid (1991, 2000): “communities of practice,” “networks of practice”
 Nonaka et al. (1995, 2008) “Ba”

Knowledge is practice-related and activity-oriented

earticulated in a social process,

learned through socialization,

reflected in the conceptual systems that are used in interpreting the world,
epartially embedded in material and technical artifacts,

*and often not explicitly articulated
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”Hiljainen” tieto

e "Tacit’
» kontekstuaalinen tulkintakehys
* "perifeerinen” (non-focal)
» sosiaalisesti jaettu
* ei-kasitteellinen
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Merkitysten kentta tiedon perustana

Michael Polanyi:

e ... the functional structure of from-to knowing includes jointly a subsidiary 'from’ and
the focal 'to’. But this pair is not linked together on their own accord. The relation of a
subsidiary to a focus is formed by the act of a person who integrated one to the other.
The from-to relation lasts only so long as a person, the knower, sustains this
integration.”

e ...”Such integration cannot be replaced by any explicit mechanical procedure...It can
only be lived, can only be dwelt in.”

» Polanyi, M. & H. Prosch (1975) Meaning.The University of Chicago Press, pp.38-
41.
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..ja tasta syysta semanttinen web ei tule
onnistumaan

e “Universal resource indicator” (URI) ei voi viitata asioihin, joihin ei voi viitata.
* Hiljaiseen tietoon, esimerkiksi, on hankala viitata.
» Ja asioiden merkitykseen on myos hankala viitata.

’Se tie, joka voidaan nimeti ja joka voidaan i1lmaista,
e1 ole Tie.”
Tao Te King

“Jokainen abstraktio on yksinkertaistus.”

llkka T.
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Towards the New Economy of Meaning

The social and cultural infrastructure is becoming increasingly important
Diversified communities interact across global networks
Value is created by communications that produce meaningful social interactions

The traditional epistemology of the information processing paradigm (objective,
empirical, universal) will be replaced by a new epistemology

* |t will be based on theories of social construction, hermeneutic phenomenology,
linguistic genres, communities of practice, situated & distributed cognition, socio-
cultural activity theory...

The design of future ICT architectures and applications will require new types of
knowledge and new types of collaboration across scientific disciplines

21.4.2009 page: 44




Mika on taman merkitys ...
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And God made the beast of the earth after
his kind, and cattle after their kind, and
every thing that creepeth upon the earth
after his kind

* 1:24. Ja Jumala sanoi: "Tuottakoon maa elavat olennot, kunkin lajinsa mukaan,
karjaelaimet ja matellga_t_Ja__r_netsaelalrr_\et, kunkin lajinsa mukaan”. Ja tapahtui niin:
1:25. Jumala teki metsaelaimet, kunkin lajinsa mukaan, ja karjaelaimet, kunkin lajinsa
hmulg_aan, ja kaikki maan matelijat, kunkin lajinsa mukaan. Ja Jumala naki, etta se ol

yva.

* ja sama uuden kaannoksen mukaan:

* 24 Jumala sanoi: "Tuottakoon maa kaikenlaisia elavia olentog'a, kaikki
karjaelainten, pikkuelainten ja villielainten lajit." Ja niin tapahtui.

» 25 Jumala teki villielaimet, karjaelaimet ja erilaiset pikkuelaimet, kaikki elainten
lajit. Ja Jumala naki, etta niin oli hyva.
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Mika siis on taman merkitys ...
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Kaksi episteemista mallia

Information Processing

Meaning Processing

Nature of
knowledge

Positivist, empirist, objectivist

Constructivist

Knowing subject

Individual cognitive processors of
mental knowledge representations

Cultural and historical actors who
participate in social processes of
knowing, sensemaking and intelligent
action

v © |. Tuomi

21.4.2009 page: 48




Paikka ja tieto
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Piilaakson puolijohdeyritysten perustajat

21.4.2009 page: 50 Source: Castilla, E.J., Hwang, H., Granovetter, E., & Granovetter, M. (2000). Social networks in Silicon Valley.
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Plazes
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Paikan ulottuvuuksia

* Relaatio
* Edessa, takana, vieressa, ... meni piiloon...
* Konteksti
* Narraatio (mista-miss&-mihin)
* Sedimentaatio ja historia (minka jalkeen, mita varten)
* Elamyskentta
* Etaisyys
e Laheisyys
* Metriikka ja koordinaatisto
* Ekstensio
» Kappaleen maaraama tila, tilan abstraktio ja liikerata
e Saavutettavuus
* Topologia (sisapuoli, reuna, polku)
e 'Kaltevuus' ja orientaatio
* Voima ja kentta

Interaktio
e Osallisuus prosessiin
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Door-to-Door connect

Somerstown, London

19% century
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Nonaka's Knowledge Spaces

Share and
create
knowledge
through direct
experience

Tacit

Learn and
acquire
new tacit
knowledge
in practice

v © I. Tuomi
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A Process Model of Knowledge-Creating

Organization
Nonaka, Toyama, Hirata, 2008
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Based on Nonaka, Toyama, Hirata (2008) Managing Flow. Palgrave Macmillan, p.27
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The Concept of “Ba”

Nonaka: “| will try to explain as much as | can. About the concept of ba.”

e “In 1995 it is clear that we didn’t talk about the concept of ba. But after my field
research it occurred to me that the SECI process does not occur in a vacuum. It
occurs in a specific context. Knowledge is in a sense information in a context. It is
contextual, that’s why it generates meaning.

e From there | introduced the concept of ba. Our definition of the concept of ba is a
shared context in motion.

* Knowledge needs context. Without context to specify time, place and relationship
with others it’s just information. Ba is a context that is shared by participants to
create meanings. Participants understand the context of others and oneself and
through interaction create the context. Hence it's constantly moving.

* The key to understand the context is interaction. It does not reside in one’s mind,
contexts are shared and created through interaction. That's the basic idea | tried to
introduce. ”

Tuomi (2001) Interview with Ikujiro Nonaka, unpublished
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Ba's of Open Innovation

" Customer .

v . Based on Nonaka, Toyama, Hirotaka (2008) Managing Flow, p.41
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Mita tasta opimme?

* Teknologia aiheuttaa syvallisia muutoksia yhteiskunnassa, instituutioissa ja inmisissa.

* Teknologian kehitys on itsessaan yhteiskunnan, instituutioiden ja ihmisten tilan
artikulaatiota.

* Globalisaatio on siirtynyt laadullisesti uuteen vaiheeseen, jossa etaisyyden kasite irtoaa
maantieteesta.

* Emme viela tieda, odottaako meita tietotalouden kulta-aika, vai oliko se jo.
* Tietotekniikka on Iahivuosina joutumassa historiansa suurimpaan murrokseen.

* Murroksen seurauksena joudumme kysymaan, miksi enemman transistoreita ja bitteja
on parempi, ja mita informaatiotekniikalla oikeastaan voidaan tehda.

* Syntyy uusia teorioita siita, mita tiedon ja merkityksen prosessointi oikein ovat, ja miten
niita voidaan tekniikalla tukea.

* Syntyy uusia kasityksia siita, mita “paikka” ja “tila” ovat.
e Syntyy parempi ymmarrys siita, miten tieto ja paikka luovat toisensa.

e Huomataan, etta informaationprosessoinnilla ei koskaan onnistuttu ratkaisemaan
kontekstin ongelmaa, ja etta konteksti on avain merkitysten prosessointiin.
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Kiitos!

http://www.meaningprocessing.com/personalPages/tuomi/
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