—

Open Innovation: Opportunities and
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Cloud
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re of Knowledge Work

Increasingly less routine, more analytical and need to be more
collaborative

Highly unstructured, unpredictable, disruptive yet often come
with a sense of urgency

Transitions from a product-dominant to a service-dominant logic
Requires a different set of metrics for performance
measurement

Not only requires data and information but also knowledge and
experience of the individual

Group/Collaborative task execution, decision making and
problem solving

A huge amount of data and information to deal with

Often more than one way to solve a problem, collaboration,

@f:l'gc‘_t;gn and a learning environment are crua_al LG s ot

performing Knowledge Work

Automate routine tasks as much as possible

Tools to coordinate ad hoc tasks among workers

Tools to identify and connect with subject matter champions; codify and share
tacit knowledge

Tools to discover, aggregate, analyze and visualize
document/information/discussion summary, trends, work tasks etc.

Leverage on input and preferences from trusted peers

Knowledge Repository for keeping core assets

Powerful Search mechanisms (proactive, multi-modal, multiple search modes,
visualisation,...)

Create a Personal and Organizational Learning Environment

Personalization (role type, multi-generational workforce, mobile workers,
content, tools, networks etc.)
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Technology

Internal

Blag

Internal project updates
Configuration updates

Project documentation
Tachnical documentation:
FAQ/knowledge base
Contract drafting
Presentation development

RsS feeds

Sales leads.
To-dolists
Lightweight integration with
systems and tools

‘ Instant messaging
L

Bring in additional assistance
Technical Support calls

{ Calendaring

-

Schedule mestings
View availability
Schedule rasourcas

| Webcanferencing

Training
Presentations to staff

Desktop sharing

Training
Technical Support

Availability for collaboration

e e T

Presencing using other methods such as |
in-person
Project docurnentation
Shared Research resources and refa
workspaces Document sharing
-

| Chatrooms.

Virtual meeting

[ Discussion forums/
bulletin boards

Threaded discussionon
particular topics

-

roject updates
nization updates
ification of changes

nowledgebase
Ipedia, LyricWiki)

g, wiki updates
purpose data from
er systems and tools

Schadule meatings
chranize calendars

raduct demas
sentations to clients
roduct demas
- hnical Support

wailability for collaboratian
g other methods such as
phone, in-person

Froduct/sarvice
welopment and testing
curnent sharing

iftuial meeting )

\
fmemsnrsuggas(mnsllsl ‘

ced collaboration features

External

Communities of
Interest/Practice/lnnov
ation

Co-plan
Co-create; Co-review

Leverage on trust to
enhance search,
decision making, and
problem solving

Attend
Co-decide; Co-solve
Co-Learn

Followup
C yiiaaita
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A widely adopted, formal definition comes from the National Institute of Standards and Technology:

“Cloud computing is a model for enabling
convenient, on-demand network access to
a shared pool of configurable computing
resources (e.g., networks, servers, storage,
applications, and services) that can be
rapidly provisioned and released with
minimal management effort or service
provider interaction.”
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LS.
Cloud Building Blocks ~ —
B "\
Software as a Service
_l.' OpenlD amaz‘on.com')
Cloud characteristics and advantages
;Ields multiple benefits o
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Cloud Value Chain

med, J. Altmann and J. Hwang (2009); Cloud Computing Value Chains:
& value creation in the chain, Economic Models & Algorithms for
Distributed Systems)

Business-Oriented Value-Added Services (Resellers and composers)

Business-
Qriented
Support

Services

Brokers & Resellers (Risk broker, trust broker, value brokers}

Financial Services (Bank services and financial accounting companies)

Market Place (Cloud services, SW, HW, CPU, NT, storage, content)

__Cc:m poser

Primary Services

SW — AP
Gridification

Technology Operators (Grid, SW, HW, CPU, NT, storage, content)

Coids Grid Financial Management Services (Billing, accounting, charging,
Orleriad payment, and SLA)

Support

Services

Solution Services and Consultant Services

Cloud-Oriented Value-Added Services (Customized services)

Cloud wvalue chain reference model.

KMRC st matito
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Cloud Value Chain (cont.)

ed, J. Altmann and J. Hwang (2009); Cloud Computing Value Chains:
value creation in the chain, Economic Models & Algorithms for
Distributed Systems)

Wa provide
Customized Services.

— — — e — -y

’ Fozatiars:
7 018/ seruice

Software Market
Flace: 28/0p

Bank Services:
1 iy
Businoss- 1
Oriantaa
Support 1
Services Amrountng: 4 Trust Broner
| [oooisee 0.0013/0p
1

Natwork Market I
General Market Flace Pl 20 8 Coxrigs

©.268/100mp

I

1
[eee— 11 ¢ [

1

1

1

Distributor:
L | 1081068

Primary Sarvices

Technology Operators Technology Dperators (SiN)
(MW 1 D00 pear 100%/month
Cloud
Oriented Billing: SLA Mgt
Support 0 oozssiop 0.025%i0p
Services

08 serice

Consultant Services
10,000 $/year

| User-Created Services: |

L R ]

Instances of cloud value chains.
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When there are black rain

= ciouds_l what shall we do?

r
EVENTS
REGISTER NOW

SPONSOR

INFORMATION
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\akvents on Cloud Computing
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Cl#ud2.0

Hang Kung Wi oty
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dressed operational & research issues

[P .

e Security / Privacy, Data location, compliance, identity
management

¢ Data migration & integration

¢ Interfacing legacy systems

¢ Service Level guarantee & legal ambiguity

¢ Customisation of vendor-specific tools & applications

¢ Portability of applications across clouds (especially PaaS & Saa$)

¢ Performance measurement

¢ Discovery, de-duplication and selection of services & data

¢ Data Analytics

e Paradigmatic change to OPEX model, work style and workplace

¢ Cloud exit strategy

i;:;::;:ﬁ\uu\mmu ¥ KM RC it S
WER LA - — * e
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d the primary set of benefits?

Cloud characteristics: OPEX model, Ubiquity, Scalability,
Connectivity across platforms, wide range of services,
cheap/perpetual storage accessible by the masses
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jate & Secondary benefits

e Upgrade management

e Spams and virus threats

e Value-add functions provide by a S-a-
a-S &/or P-a-a-S providers

e Integrated data management

e Enterprise Knowledge Cloud
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rprise Knowledge Cloud
(Source: Delic & Riley, 2010)

Enterprise Knowledge Cloud
Architecture Abstracted -

XXX users Kﬁm‘e{f (.h_g_ —

x accesses/day ving the Futiegar ——.,
: L T

xxx call agents
x calls/hour

Secial Nets

revenues

a000's employees

—
RITLLLL I
.
H .
apnssEmgans e et
; Partner Nefs _— [ r——
L= Share Wikis —== =
: ShareBlogy
XXX partner companies .
x accesses/day Massive Infrastructure
: Massive Participation
Enterprise knowledge cloud: architectural view
Tome e C Biervr,
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edical Knowledge Cloud

etow, National Cancer Institute, USA, 2009.)

__cancer knowledge

CLouD

PERAPRCTIVES Discovery Science
------ Pasetow, B, Deect Information
@  Carem > Technalogy
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ect (Source: ERCIM News,

| I CROSS-SECTOR
BUSINESS ANALYST TEAMS EXPERT TE‘AMS

Prior Knowledge TECHNICAL EXPERT TEAMS fir
F'rnblems BE:rvBFIII:l
Platforms 4 T Revi
Revised

Patterns Teszp\Etes Elicited Design Patterns Design Patterns
Solutions 9= | Regs Guidelines || Feedback

Procedures eedac

L 1 hd

Prior Knowledge
Problems

Design Patterns

Ref. Implementation
VERTICAL MARKET SECTOR SPECIFIC}

Business Models
Application Design
Core App. Tech.

—
Prior Knowledge

Component Profiles
BUSINESS EXPERIMENTS Best Practice Guidelines
Baseline Technology Domain Specific Component
Core Components Technology Demo
Design Patterns SW Documentation
Processes Case Studies (Business Model, Architectures, etc )

W

IT-TUDE KNOWLEDGE AND
TOOLSET REPOSITORY

[ @%udeﬂ Q?Tude_m ]
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October, 2010)

As a consequence, 98 organisations
from all across Europe united in what
was the FP6's largest Grid project.
Grouped into 25 different pilots, cach
with an end-user, Grid provider and
specialist, they focused on the real busi-
ness problems faced by the end user and
built a solution around them. Each was
highly in their solutions:
some used GRIA, others Globus, Glite
or Unicore, Some were open source,
others proprietary. Some were to be

delivered as SaaS, others used in-house.

ERCIM " NEWS

Giow
Computing

- -

Cloud characteristics: OPEX model, Ubiquity, Scalability,
Connectivity across platforms, wide range of services,
cheap/perpetual storage, accessible by/to the masses

Tioe Heon . v,
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ink Outside The Box
Cloud is Disruptive

The Cloud as some
backend resources

Intelligent Knowledge Cloud

with massive data, problem

solving skills (processors &
human), plus dynamic
computational power

KMRC engmotss

- Cloud Intelligence

ivack, presenter at The Singularity Summit, 2010 &
K The Knowledge Cloud eBook & presenter at ILA 2010)

1. Collective intelligence F -

e  Crowds -> Groups ->
Meta-selves

2. Re-factoring

w0

Humans Plus Computers Equals Better
Crowdsourcing

Greek-tom computer scestas Panagons Ipercis & dresiopny lechasiogy Tt
098 COMEUIers 15 help eOsie WONk BTaCr. and vEN V3
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Intelligence in action

oud logic defined

Lt

The term "cloud logic" refers to logical inference
systems that reside at remote servers rather
than on client machines. Remote inference
systems can distribute logical inference tasks
over many cores at remote sites or distribute
inference tasks across widely distributed
machines and collect the results together to

complete a client’s query.

(Source: John Fisher,
http://www.csupomona.edu/~jrfisher/cs515/cloudlogic.html)
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Intelligence elaborated

1. Decompose a problem into smaller ones o
for parallel processing (aka Grid Computing) *¢/cvdWitha Brain

2. Discover new knowledge embedded in —
very large structured and unstructured
datasets (aka Big Data)

3. (Re-)Prioritise tasks and resources for high
gain areas/applications (at the algorithmic
and resource allocation levels)

4. Intelligent Allocation/Diversion of
resources to meet demand

5. Elicit human input based on problem
complexity (aka Web 2.0 & “Human-as-a-
Service”), individually, group or on a

@passive scale. KR sagmma

FERLAY

Source: www.ibmsystemsmag.com

mazon Mechanical Turk
Human Intelligence Tasks

.  Aeady have an account?
amazonmechanical turk — Yo o w Ve Signin s a Horver | Reques

Introduction | Dashboard atus | Account Settings

Mechanical Turk is a marketplace for work.
We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it's convenient.

74,997 HITs available. View them now.

by working on HITs from Mect al Turk W
HITs - Human Inteligence Tasks - are mdividual tasks that Ask workers to complete HITs - Human Intetligence Tasks - and
you wark on, find HITS now, get results using Mechanical Turk, Beglster Now
As a Mechanical Turk Worker you: As a Mechanical Turk Requester you:
« Can work from home + Have access to a giobal, on-demand, 24 x 7 workforce
+ Chaose your own work hours * Gt thousands of HITs completed in minutes
« Get paid for deing good work # Pay only when you're satisfied with the results

Fund your Load your Get
account sks results

$60

2011/12/2
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[ d
on Mechanical Turk (cont.)
lamazon mech-anical turk N ST D Do fir i =
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dsourcing in the cloud:
esk, uTest & Livework

R o o

How it Works | His | Find Wark

Remote staffing for long term work

e, a0 o 4 (Tt o ey ] e P ] - gt el

o i
poam ot A aH = 0w e o e Bm“wm
1 contractons ‘tme theets
[ ey

livework -

Outsource Business Tasks To Teams of On-Demand Workers

Kﬁ.ﬂ}’i Sl A
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The 20 Most Innovative Startups In Tech

Kaggle is a network of 17,000 PhD-devel peaple that <« < 221 b
help each other solve impossible problems.

Company: Kaggie

Foundeen. Antony Dokt

= kagdg|

Wiy It's Innowvative:

HASA, Desode, ard The Q4 i Company: Cuor
University of Micthgan have af : st

Rt I 17,000 b AR /W » ,¢ 1 Founder: Adsn DAsgek,
gt ! an de \ Chasie Cherver

o p—

wrvang modeds. oae Location: Palo Ao, CA

e the colectve knowiedge
of some of the workTs srmariest people ko MR st ImpIverents in the word, o D research o
DR dafk Mt in cuser sgace

e e i
PLiy VeSO LI T ¥
KEDLNT

Funding: - $11 mion at 88
rmelon waluahon

Why it's innovative: Qucea e
ienagned inteenel search and
answers. i oreated a plasom
where credibie industry experts
are happy 10 respond fo B
avenage Joe and share what

edge Centres in the Cloud:
aggle & Quora

The 20 Most Innovative Startups In Tech

Quora is a Q&A site that's answered by experts, not <« < 21 b
Idiots

Mey've leamed

' Quora co-founders Adam O'Angelo (L) and Charfie Cheever (R1.
s the only place on ha wet
where usets can ped advice kom pecple ey adkite and respect

KMRC engmotss

¢  www.mob4hire.com .
e www.interneteyes.co.uk
e www.clickworker.com .

ples of Knowledge-as-a-Service (Kaa$)
rce: Jerry Bishop, 2011)

www.innovationexchange
.com
www.innhocentive.com

e www.cloudflower.com e www.cloudcrowd.com
e  www.microtask.com e www.1lsky.org
e Projects.csail.mit.edu e www.sparked.com
e www.logodesignguru.come www.samasource.org
e www.logomyway.com e www.crowdvoice.org
e Funsat.eecs.umich.edu ¢ www.kiva.org
e www.gwap.com e Answers.yahoo.com
* WWW.quora.com
@lww KMRC yadmoricta
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arketplace: SpotCloud

SpotCloud

Beat Providens. Bt Price

aq

f SpotCloud Technology
A *.! ‘ S! ‘ 1 Buyers Sellers

SpotCloud Market

Price <_= =]
Location R E

A markct for computing power

mmnwwdﬂu Quall[y
whad ke T ot Ao 1o it
- B ngl ul: ging and the En nlral, :cr:a tiore (3 well a wcum indastiuciure platforms in m
The awakening o, Sy oty Tt st s s o ok
ca»c Iyl ors o a |

SpotCloud Wearkf low

n, sration of maslable capacsty and assocised

e the VM packages are fun sccording buyers
d dobis buyers o an houty utilty basis with a notification stk when credits 8op below

At the end of the manth, sellers are paid drectly & any capacity utiived via the SpotCloud marketplace

KM c e ot A

1.

Business Process Management

Taxonomy building &
maintenance

E-Discovery on Big Data
IT Service Management (ITSM)
Personal & Group Learning

B

T e o A4 T
DOLYTECE INIC UNIVERSITY VL B bl e e
bl Mgt Rk €

LA
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ial Bookmarking and Mashups to
e knowledge navigation

&

PLOLY TSI LIRS KMRS Il E R
Rescarch Conive

omy + Folksonomy

Central Control Democratic Creation Central control with continuous user input
Top-down Bottom-up Meet in the middle
Meaning to the author Meaning to the reader Cater for the growing community

making changes ] governance models

Tedious process for Just do it Suggestions, additions, deletions with
S8 —

Accurate Good enough e Community validated and tested
Navigation Discovery From navigation to discovery by
leveraging mass input
Restrictive Expansive Flexible and evolving
Defined Vocabulary Personal Vocabulary Community Vocabulary

Dow Jones Factiva & Michael Sampson

@ BESLY 1 PIC UNISERSSTY K MRC IR F WAL s
Ki R h Coawe

HTEBLE
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A Hybrid Taxonomy - Folksonomy
For Enhanced Knowledge Navigation

century

& Amactions
@ Maet Pogular

& Hong Kang lstand

& The Paak

& Madane Tusssuds

& Westn Market
o Lan Kus Fong & SoHo

"| & Mapey Valley Hacecouss

& himba Kingdeen

& Ocoan Paik

4 Reguise Bay

) Starday Market & Marray House

"
Kawkoon Taxonomy
B Ladies Markal

B Terrgle Steeed Night Market

@ Jude Markst & Jade Strest

s Avanug of Stars

& A Symphany of Lights

& Clock Tower

g Komdoon Walled Cy Park

B 8k Zik Yuen Wong Ta Sin Tamgplo
& Lai Yus Mon Seafood Bazaar

audience .

communication

8 Mellywood Road, Cat Séreet | Man Mo Temple

blogs
form
mass
print

today

B Alsactions
& Most Poputar
i Hong Kong Isiand
& The Peak v [ETTIENT KEE
o Macarns Tussauds s | ITEENR ENFERER
& Holtywoud Foud, Cat Streel / Man Mo Temgle
H Westemn Market %
& Lan Kwai Fong & Sato * [T
& Happy Valley
2 Jumba Kmgdom
& Ocean Park Y [EEE
Bay s EXEED
[ Market & Musrary Howse % [EIEEE
A Aberdeen vy [ETFTERRR
& Kowloon
& Ladies Market % [ElSSE
& Temgle Street Fight Marce: s [EEEE]
2 Jade Market & Bt Streot
g Avenue of Stars
& A Symgphany of Lights
2 Clock Tower

2 Kowloon Walled City Pk 5 B3

o Sik Sik Yuen Wong Tai Sin Temgple
& Lei Yue Mun Seafocd Bazaar

& Hew Temitories

& ShaTin Racecourse s

& Ching Chung Koan

& Ping Shan Herits

Temple
Street got
an OPERA

TYPES OF DATA

COMPANIES ARE
COLLECTING AS
BIG DATA

2011/12/2
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e era of Big Data

The ease of capturing big data's value, and the magnitude
of itc potential, vary across sectors.

Enriohs US econony (O St i e
High Wltos o Health care Computers and ofer kectronis products
Matural oscurcos @ i bt
Manutacturing o
. Financa and
. ] g i

—— TraNspONabon 8nd warehousing
Rl estale
Managerint of companiss
Wiilesale trece

Professional sandces
Accommedation and food
Consiruction,

A’I\nns oo’
. Retal v
Emw
Geremment
. Arts end
enlenanment

Bl data: value patential index’

Big data: ease-ol-capture mdex

Low

enddix in MeKinsey Ghihal Instioste full neport N«qnfllu The et fromtivr for
available frov of carye onine at mekissey.com/ i

MeKissey Ulotal betitute anabss
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SMART TRAFFIC CLOUD ROAD TESTED

singapore is trialing a traffic
management system that could

Authority can use to monitor — and The smart traffic cloud platform,
predict — traffic conditions. a joint effort by LTA, NTU,
improve the monitoring of the the Infocomm Development
citystate’s roads by using geo-
location data captured from

“It would be very costly to deploy
sensors all over the city. We only

Authority and SingTel, will be
available for government and

drivers’ smart phones.

GPS sensors in drivers’ smart
phones can determine the location,
direction of travel and speed of
vehicles, and the data, captured

in real-time, is hosted on a cloud
platform that the Land Transport

ASIA PACIFIC

futliregov

Tioe Heon . v,
POEYTECHNIC URIVERSITY
FERL AR

have sensors on highways and major
roads, so why not make use of GPS
sensors in drivers’ mobile handsets?”
said Dr Lim Hock Beng, Programme
Director, Intelligent Systems Centre,
Nanyang Technological University,
who leads the research team behind
the initiative.

private sector service providers to
use the data to develop location-
based services.

Singapore has been working in
collaboration with the University of
Berkley, which is testing the same
concept in the San Francisco Bay area.

KMEC engmotss
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rowd To Cloud Journey

Co-Evolution
(MetaWeb)

Co-Creation (e.g Cloud Apps)

Collaboration (e.g. Web 2.0)

KMRC sagmanto
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u on China’s service innovation

Hu lJintao, President of China, stated at
the country's top academic conference
in June, 2010, "The rapid development
of Internet, cloud computing, Internet
of things, knowledge services and
intelligent services offers a powerful

tool and a favorable environment for
service innovations."

Source: CCID Consulting, 23 Dec 2010
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