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1 Introduction

RECIIF is the collaborative network for R&D&I in Future Internet in Colombia. It is
Colombian Community for R&D& in Future Internet, a community that gathers
representatives from the Industry (Large companies and SMEs) and the Academia in order
to foster and promote a consistent approach to R&D&l activities in Future Internet in
Colombia.

"RECIIF will be for the yar 2012 the national meeting place par excellence of the
Colombian Industry and Academia, a national reference point fadétivernmentnd the
international reference point for the promotion and creation of R&D&l projects and
activities on Future Internehat contribute to the development of ICT sector and society in
the country, allowing Colombian R&D&I efforts to contribute to the goal that all
Colombians access the virtual world anytime, anywhere and through any device"

RECIIF focuses in three areakthe Future Internet field, namely:

F- Mobile and wireless communications
F- Networked & Electronic MediéDigital Contents)
F- SW & Services

This document presents the StrateBiesearchAgendafor Colombia, a proposadf the
R&D&I priorities from RECIIF for the areas of mobile and wireless communications,
networked & electronic medend ®ftware and associated services.

It is importantto highlight thatthis document iglevelopedunder theproject FIRST, a
supportactionfundedby the European Qomission, aired at implementing cooperation o
Future Internet and ICT components between Europe and Latin America.

Chapter 2 describes the methodology used for the generation of the StratsgardR
Agenda.Chapter 3 presents a compilation of curreahds in ICT worldwide. Chapter 4
presents a first analysis of the strengths, weaknesses, opportunities and threats of
ColombianR&D &I, particularly in the threedpics studied bYRECIIF and finally, Chapter

5 presents a propalson the R&D&I priorities m Future Internet for Colmbia which also
represents a propaison potentiabreas for future cooperation projects between Colombia,
Latin America and the European Union in this field.

RECIIF thanksEuropean Technology Platforms NEM, NESSI and Wettks and the FIA
initiative for the valuable documentation for the analysis of R&D prioritiesin Future
Internet. Additionally, RECIIF thanks projects FORESTASALA3D and PRO IDEAL

Plusfor theinteresting discussn opportunitieshat were of great inpubr the creation of
this Strategic Research Agenda.
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2 Methodology for developing the SRA

On January 262011, CINTEL invited the President, Vigeesident and Coordinators of

the Working Groups of RECIIF to a meeting for preparing the activities of RECIIF during
2011. At this meeting, the Coordination Group evinced the need of developing a work plan
of RECI F6s Working Groups for 2011.

The coordinators of RECIIF&6s NEM group, Al ej
and Maria GabyBoshell (Research Professor and Coordinator of the network UIS&#

Universidad Santo Tomas, Academia) decided to undettek proposal of a methodology

t o be foll owed by the Working Groups i n 0
di scussions about the methodol ogy were held
group and the President and \Yoeesident of RECIIF.

The methodlogy and activitieperformedfor the development of the SR#re described
below:

The starting point of the methodology is REC

"RECIIF will be for the year 2012 the national meeting place par excellence
of the Colombian Induy and Academia, a national reference point for the
Governmentand the international reference point for the promotion and
creation of R&D& projects on Future Internet that contribute to the
development of ICT sector and society in the country, allowing Colombian
R&D&I efforts to contribute to the goal that all Colombians access the
virtual world anytime, anywhere and through any device"

Therefore, from its vision, RECIIF holdke following guidelines:

1. Being a meeting place for the Colombian Industry and Académihe topics
addressed by RECIIF,

2. Being a reference point for the promotion and creatidR&D&I projectsin Future
Internet ad,

3. To impact the ICT sector and the Colombian society from this development.

Then, as each group would focus in its respective field and according to the guidelines of
RECIIF, it is in the work to achieve goals 1 and 2 white possibilities, capacities
difficulties and topics of being both a meeting space and to promote R&D&dtivities,

must be determined in order to achieve result 3.

Therefore, as a first step in the methodology, RECIIF propos&V®T analysis
considering Colombian current situation and institutions, which wbaelg towards the
identification of shortand mediurrterm activities (current date3 years). In addition, a
search about current trends in ICT was performed. Parallel to this aaiitglphi
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RECI

approach s followed. RECIIF asked a panel of experts about their opinion about the
importance, opportunity in time and impact of the priorities identified by the community in

Col ombi abs context. Finally,
ETPs for its discussion and analysis, as well as the results of the projects FORESTA,

RrEo@ratiofr froime mb er s

SALA3D and PRGDEAL Plus and information from other initiatives funded by the
European Commission, the Future Internet Assembly, among others.

2.1 SWOT Analysis

The SWOT analysis is aimed at identifying the strengths, weaknesses, opportunities and

threats of Colombian R&D&I for each of the topics addressed by RECIIF in the ahdrt
mediumterm. The analysis was performed within three categories: GovetpnAwmdemia

ard Industry; three sectors: Mobile and Wireless Communications, Networked &
Electronic Media and SW & Services; and therentresearch topics from the Academia.
The following topics were considered: reseaerkas international publicatios) topics
addressed by th@overnmentknowledge frorRECIIF membersbout the market, among

others.

2.2 Delphi method

CINTEL developed on September 2010 a survey to identify research priorities in the three

topics addressed by RECIIRMobile and wirelesscommunications, digital content
(networked & electronic media), Software and Serviddss survey considereBR&D&lI

topics addressed in tl8rategicResearchAgendaof ETPs (NESSI, NEM and Net!'Works,
former EMobility), the calls and challenges withinettSeventh Framework Programme
and topics addressed by projects such asidea Plus and Sala+. The survey was
validated by a group of professionals of
thematic groups. The survayas answered so far by 14 tties (Large companies, SME

and universities) within the members of the Steering Council of RECIIF and the ICT sector

(Industry and Academia), namely:

UNE

Telefonicai Telecom

ETB

Multimedia Services

Crearmedia

Ethos

Avantel

VIANet ws.

Universidad deds Andes

Universidad del Quindio

Universidad San Buenaventura
Universidad Santo TomasSede Bogota
Universidad Santo TomadsSede Bucaramanga
Universidad Tecnologica de Bolivar

Cl

N
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However, in order to identify Colombian R&D&I in Future Internet in a megpropriate

manner , to Aguaranteed that the outcome of
that it is very difficult that the right person at every institution fills out the survey; instead

of sending the survey to several Colombian institutiwhich could risk the reliability of

the data, RECIIF considered appropriate to send the survey to a selected group of experts of

the ICT industry. To identify the experts, the following requirements were considered.

F- At least 10 years of experience (iretindustryAND the Academia) in the
ICT field, in particular in the topics of Mobile and Wireless
Communications, Networked & Electronic Media and SW& Services.

F- Experience in Research and ICT Trend Analysis.

The following experts were invited to complébe survey and express objectively their
opinion:

F- Jorge Castra?lanning Chief, NE@olombia

F- Gary Cooperproject managelCINTEL

F- Luis Linaressolutions archite¢tMicrosoft

F- Eduardo RojasResearchet/)niversidad del Cauca
F- Jaime RubiolCT Consultant

The survey sent to the group of experts is available online. ABaex 11 Survey of
priorities.

2.3 Documensfor analysis and discussion

For the development of the SRA, RECIIF members had available quality information on
ICT trends, the strategic researapendas othe ETPs reports from the Future Internet
Assembly, reports from projects FORESTA, PROIDERLUS, SALA3D and the
European Commission. Below there is a list of documents shared within the RECIIF
community:

F- Future Internet

F- European Comission i Fut ur e I nternet Enterpris:
Position Paper on Orientations for FP8: A European Innovation
Partnership for Catalysing the Compet:i
2011

F- European Commission DG INFSOi Towar ds a Future I
Interrelationbetween Technological, Social and Economic Trer{xl'0

F- European Comimsion fFuture Internet 2020: Visions of an Industry
Expert ,May2009 0

F- ETP,The CrossETP Vision Document. Future Intern@009
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F- Mobile
q:_

and Wireless Communications

E-Mobility, i St r aAppligatioos Research Agend®ARA), Staying
ahead 2010

E-Mobility, fiPosition Paper on Grand Societal Challenge$5 September
2010

Net!'Works fiPosition Paper on TranspatDecember 2010.

Net!Works Pagition Paper on HeafihDecember 2010

Net!'Works fiPosition Paper on EnvironmentDecember 2010

CINTEL, fOverview of Telecommunicati®im Colombia Panorama de las
Telecomunicaciones en Colomfiia2009.www.interactic.co

F- Networked & Electronic Media

F-

CINTEL. AiQual i tative St ud yEstuwlio CuBlitaivo t a | Co
Contenidos Digitales 02010.www.interactic.co

CINTEL, Sector Analysis Roundtabl&Sectoral dynamics, weaknesses and
challenges of generating contesn various platformsindmica sectorial,

debilidades y retos de la generacidbn de Contenidos sobre diferentes
plataformad (2010.www.interactic.co

Cosette Castr@;ontent Industry in Latin Americ2008

Ministry of National EducationfiProposal for a Centre for Content

Colombia, 2009

Ministry of National Education fiNational System for Educational
Innovatioo, Col ombi a, 2010

NEM, AVision 2020: Net woSeptemtber 2069d EI| ect r
NEM, fiStrategicResearch Agenda Septembe2009

Secretaria de Estado de Telecomunicaciones y para la sociedad de la
Informacién, Gobierno de Espafiéd\White book on Digital Contentin

Sp a,i2008

F- SW & Services

F-

F- Others
qf_

NESSI , AResearch Pri orProgramemseforf or t he ne
Research and Technol ogi cal Devel opment
NESSI ASmart services fTheer NESSIhVesiond i gi t all
Statemento, 2010

NESS| SRAVoll Framing the future of the Se
2006

NESS| SRA Vol 2 Strategyt8ui | d NESSI o, 2007

NESSI , ASRA Vol 3: Research Priorities
NESS| Catributirg to theDigital Agenda , 2010

Ministry of Information and Communications Technologi@&P | an Vi v e
Di g i.Febrbaoy 2011
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F- CINTEL, ABIT i Business and¢hformation Technologies Colombia 2008.
ICT Adoption in Colombia: a development opportubity 2008
www.interactic.co
F- CINTEL, AWIP - World Internet Project WIR Colombia 2008, Internet,
changing the way of doirtt)ings, 2008
F- Deutsche TelekomT-Systems:fiMegatrends and Core Beliefs: How ICT
enabl es competitiven2lds in tomorrowods
F- Argentinean Ministry of Science, Technology and Productive Innovation,
AWhite book on | CT prLibre Blarcd Dev lea: Proj «
Prospectiva TIC, Proyecto 2052009
- OECD,APer spectives of | R016.r mati on Techno

I't i s important t o acodinueusytalowing foEd perindic r&vyiBwA ev ol v
on the relevance of R&[priorities

2.4 Meetings

RECIIF held two meetings to discuss trends, to present the priorities of European
technology platforms, review the status of @@ombian $ategicResearchAgenda and to
discuss about the priorities to be includedhis documentThese two meetings weheld

on May 6 and May 13, 2010

In addition to these meetings, the project FIRST and RECIIF held on Magr2zb26' the
third national workshop of the project FIRST in Colombia, where in additiotheo
signature ofRECIIFS sision by the Steering Couwil, RECIIF reviewed the status of the
SRA and the project FIRSTpresented ICT trends arghve an open space to the ICT
industry toidentify priorities for discussion of the ICT sector.

Similarly, CINTEL was inv t e d t o parti ci paCdTleesearch andhe wor
technological development in Colombia and cooperation with the European dJnion
organized by the project PROIDEARLUS on June 2, 2011. The event allowed the
discussion oR&D priority areasof ICT for Colombia, talenmanagement and trainingrfo

R&D andinfrastructureor R&D.

During the elaboration of the SRARECIIF members were invited to express their views
and make comments theSRA.

2.5 Consolidation of the first version of the SRA

The elaboration of th&RA took into account all the above parameters. However, it is
important to note that this document represents the first version 8RAgwhich may be
modified at the request tfie members of th&RECIIF6 Steering Council before approval
at the first Genmal Assembly to be held in the second half of 2011. The folloimge
summarizes the methodology for the development of the SRA:

10
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Figure 1 Methodology for developing thef i r st

FIRST local Partneir CINTEL,
provides a first approach to the
SWOT and SRA

A 4

The Coordination Group is inviteq
to make comments about the SR

Inputs from documentsuchas the
Strategic Research Agendas froj
ETPs, theFIA and other
documentsabout tends, market
growthas well asfrom other
projects such as PRIDEAL
PLUS and SALA3D

RECI!

ver si B8RA of RECI

Survey is filled out by Colombian
FI Experts

A 4

Meetings with the Steering

Council members

\ 4

Consolidation of the first version
of the Strategic Research Agend

l

SRA will be presented at the
Campus Party 2011 in Colombis
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2.6 Validity and updating of the SRA

The SRA is an evolving document. The first version of the document will be presented to
various stakeholders in the ICT sector and young innovatting Camps Party 2011. The

ICT sector will be invited to express their comments to strengthen the work of the project
FIRST and the community RECIIF. The official launch of 8fRA will be held during the

first General Assembly of the Community RECIIF in the sedwadtiof 2011and will valid

until a new version or update is officially released by the community.

Subsequent updates of tB&RA will be madeannually and presented to the ICT sector
during theGeneral Assemblies of RECIIF or as definedRBCIIF members.

2.7 Dissemination of the SRA to international equivalent communities

RECIIF, within its principles, works towards the internationalization of Colombian
Research, &chnological development and Innovatidime network is aimed at establishing
stronger bounds for cooperation with equivalent Latin American, European and
international communities. For thisason RECIIF will provideits SRA to communities as
BRAFIP (Brazil), MACHI (Chile), MTP (Mexicojand PLATA (Argentina), conslidated
under the pra@ct FIRST, the European communities NEM, NESSI and Net'Waaks
initiatives as FIRE (Future Internet Research and Experimentation), FIA (Future Internet
Assembly) and other international initiatives with the &f identifying common ared®r
potential cooperationto establish aconstantdialogue to strengtheR&D collaboration

with Colombia ando constantly validate the priorities identified in tB®A according to
national and international technological advances

12
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3 Future Internet

Internet has connected about 1,966,514,816 users worfdurdié 2010, users who share
knowledge, create opportunities andailth an Information Society. Internéias changed, is
changing and will continue changing the way we do things, how we interactheiwvorld,

the way we do business, build communities, access to information, purchase and sell
products and services, educate, entertain...Theugeid becomes increasingly a more
important player in the network and will influeneéhat Internet should b a greater
extent than the technical community and commerciakivat players

Internet has today some limitations: there are security flaws, not all people have access to
it, and notall systems are interoperable...Limitations that have emehgetb the fact that
Internetfiwas never designed to be used as is done tddey' that the world demands
constant change due ¢ontinuousnnovation in the ICT secto€onvergence, globalization

and competition have become the pillars that drive the cunfemination society.

Figure 2 - Who will influence the evolution of Internet

. Technical

Dominant Community Big internet
comercial
players
Technical

. Communitv
Medium
. Big interne
influence SaEEE Technical

players Communitv

Strongly
ignored

Past Present Future

Source SCF Associates Ltd. Adagat byCINTEL

In December 2010, the project SMART, a support action funigdthe Seventh
Framework Programme of the European Commissmmesented to the Directory of
Information Society and Media of that Institution the results of a study performed by the

2 Internet World Stats: Usage and population statistittp://www.internetworldstats.com/stats.htm

*European Commission, AFuture I nternet 2020: Visions

13
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Oxford Intenet Institute to investigate the interrelation between technological, social and
economic trends towards a Future Interteegxplore the needs of the usand to highlight

the principles that should govern the development ofritexnetof the future. According

to the study{Oxford Internet Institute, 2010dhe Internet of the future should be:

1. Accessibleby all andavailable at all times.

2. Diverseandinclusive to considerthe cultural, educational andchnical differences
of the people as well as their interests, preferences and needs

3. Scalableandsustainable

4. Openandshareable

5. Greenandaffordable.

6. Reliable andresilient.

7. Safeandsecure

8. Trustworthy andprivate.

9. Appealing andusable

10. Customizableandadaptable
Each of these principles is in line with specific charactegsthat will differentiate the
Future Internetand that will define the requirements of the network based on the needs of
the user, the context, the interaction between the user and the netveorkfrastructure
and the content3.he design of the lRure Internetwill be for everybodyaccording toheir
needs. The content should be highly comprehensive and intuitive. The user irghdalce
be easyto-use, adaptable, appealing and flexible to respond to the user requirements.
Networks should provide an immediate response and support lacysend information
flow. Network will be ubiquitous, mobile, lowost and available at any time. There should
also be greater storage capadityernet shoulgupport open platformbge compatible with
earlier versions, mst be resistant to attacknd be pratcted from abusét shouldprotect

the privacy of users.

These and many other factors will be the resients of the Burelnternet and R&D&lI
is the mechanisno meet these requirements through technological progress.

14
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3.1 Trends

At the beginning ofthe year, different international organizations place their bets on
technologies thawill lead the market in the coming years. The following is a compilation
of global trends in ICT for the next years proposed by leading entities in the ICT sector:

TeleManagement Forum

The TeleManagement Forum, one of the world's leading organizations to improve business
efficiency for service providers for information technology and communications,
introduced in 2011 ten (10) main predictions fioe year (TM Forum Insights Research,
2011)

1. Crisis to secure margiinom fixed and mobile servicesill be intensified Providers
should focus on improving the user experience to retain customers. Growth
strategies are intended to enable lssgale and innovative services for other
industries.

2. The usage ofloud serviceswill increase in small and medium enterprises. Large
companieswill startto invest in private cloud. But not all cases w# successful.
Cloud service okerswill come to play a important role.

3. Security concerns W increasedue to cyber terrorism, the growing rise of
smartphones and the migration of personal information.

4. Machinemachine communications (M2Myill continue to grow.The ug and
application of smart devices wilhcrease in different areas such as energy, security
of home and business. The deployment of IPv6 will be a reality and technologies
such as Wi, ZigBee and DASH#ill be major players. M2M communications
will increase the deployment of Vi and femtoells.

5. Smart utilities will increaseThe combination of demand, increased energy costs
and funds are driving this sector, where most of the growth comes from smart
meters and dynamic pricing experiments. Smart gritlsplay an important role.

6. Mobile advertisingwill become a central poinflext, social mediaintegration
search, richmedia, location, videoand applications will contribute to this
phenomenon.

7. Concern about the crisis of broadbamtl i ncreaseThedemand for vidednternet
TV, smartphones grows faster than the deploymefibc#. Wi-Fi and femtocells
will support, butfixed broadbandwill remain the choice for connectivity of
applications that consume high bandwidth. Technologies such as HSPA will
continue to be important.

15
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8. Mobile bankingwill expand in developing markets and virtual currency will
accelerate its adoption. Interest in the capaaityear field communications will
increase.

9. Social media posenew opportunities and threats. Integvatiof social networking
with VolIP platforms pesentsa major competition in the way people communicate.
Social media will emerge as a tool ftglecommunication service providers to
monitor the customer experience and market.

10.Data aalysis, operation and management wilttzmsformed into critical skills that
will improve the user experience, particularly when the information is available in
real time or close to it.

2020Venture Partners Group

2020Venture Partner&roup a consulting firm in the area ¢€T, (2020 Venture Partners,
2011)presented ten trends for the next fifteen years

1. IP networks must be ready for sextuple play, includiinged, mobile, broadband,
IPTV, sensonybased services (applications in medicine) and finaseiadices).

2. Security requirements must move from reactivdefensivel 3P model (proactive,

predictiveand preventatiyeonto the offensive.

All future IP services will be designed for three scréenwbile, TV, and PC

Wireless Internet access will beyli driving better modes of mobility with \ARi

and 4G/5G achieving explosive growth

5. Sensor networks will proliferate

6. Video requirements now drive IP network design

7. Broadband wireless will be commdnlocality is now important for preseaand
advertsingi not routing.

8. Cloud network capacity and cloud computing will replace static resource
provisioning

9. Privacy becomes consumersod biggest concer

10.Next gen speech recognition and natural language understanding will redefine the
human machine interface

B w

The group also presented the trends in networks, devices, content and apglicattbe
coming years. Figure iustrates thdrends suggested by the group for 2@D25.

16
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Figure 1 - Trends 2010- 2025

Networks

End of i
Broadcast TV Y‘

Tele-Immearsion

st Content/
Wireless g Applications

©@2009-2010 Venture Partners - All Rights Reserved

Source 2020 VenturePartners. (2011). The top 10 trends for the next 15 years
and why they matter urgently. Perspectp2&1 1

Gartner S.A

Gartner, a firm specializing in IT consulting and research (Gartner, 2011) identified seven
issues that IT vendors must consitterthe next three years.

1. Context aware computing By 2016, one third of thenobile consumemarketing
strategy will be based on the context. Issues like user experience and augmented
reality to create contexdnriched specific services will be important.

2. New Realities of IT. ClIOs must seek approval to appoint an innovative group
capable of adding value to product development groups. Additionally, they should
assume leadership in the development of new rules for risk management and
governance, while seeking optimize costs and resources.

3. Strategies based on patternsiT and businesdeaders should focus on four
elements that enable the development of strategies based on patttam
seeking, operational tempo, performaiwiceren culture, antransparency.

4. Businessgets social:During 2011, companies must determine what tioéy will
take to exploit social networks and create new revenue streams.

17
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5. Cloud computing: Cloud market (comprising public and privatervice} was $
58.6 billion at theend of 2009 and could reach $ 148.8 billion for the year 2014
(CAGR of 20.5%)).

6. IT and OT Aligning: Companies can develop an integrated view of IT standards
and operational technology (O19 establish integrated governandéis way, an
automated, integtted, intelligent, transformed rei@ine enterprise can be designed.

7. Sustainability: The Environmental Protection Agency of the United States defines
sustainability as'policies and strategies that meet society's present needs without
compromising the ability of future generations to meet their own needs."
Companies must ensure that the CIO has an interest in developing sustainable
strategies.

Similarly, Gartner preseatl in additioncandidates for emerging technologtbat would
generate future revenues (see Figure 4)

Figure 2 - Future $1 Billion Candidates from the Hype Cycle for Emerging
Technologies, 2010
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Project SMART

According to the study performed by the Oxford Internet Insti@#éord (Oxford Internet
Institute, 2010)the human interface emerges as atesgarch area for development of the
Future Internet Researclshould focus on the Internet as a social machine with a-multi
disciplinary approach, where the main areas to explore include:

1. The sociology and psychology of thelnternet user: social interactios
psychology of perception in Internet interactiooptimized interfacestructuredor
different social environments (wgrtkace home, drivingetc.); dentity, security and
privacy; Cultural, age, gender and class difference in online requirements

2. Re-engineering thelnternet using social and psychological facrs: contrd and
intelligence on intelligent network structures reliability andsecurityin private
life; relations between data, information, knowledge, semantics and wiztom
interfaces; culral symbols in the interfacesjedia for new user interfaces and
novele-commerce environments.

3. Combining novel Internet design with socieeconomic drivers: new Internet
technology and semantic wetwearable and invisible computinggliable global
applications, labeling (including RP) and logistics, semanticdirectories
functional requirements fahe Internet of thingsmassive data intensive compute
structures using grids and virtualization and Chaos and complexity models for large
networked systen@perations/performance

4. Future applications to test and drive development reattime environmental
monitoring and control; education, healthcare, -democracy future social
networking structures with high user protectiosrge trading, retail and financial
platforms and paymengystems.

5. Technology to support new modes ofnternet use Efficient storage, retrieval,
transmission of very large digital multimedia objects and streams with semantic
methods; Broadband radio systems for access networks; Infrastrlassirsnesh
radio retworks for broadband diversity and resilience and Cloud computing
functional and technical requirements.

Finally, the Institute highligletd the impact of high costs of Internet technologies in the
future and the role played by the developing countriBgvéloping nations will be the
largest users and their concerns will become the basis for its engineering. These include a)
low cost, b) lowenergy, c) ease of access by billions d) thspyead infrastructure, e)

lower educational resources and f) eneagy environmental management using smart
grids and metering, etc(Oxford Internet Institute, 2010)
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Project PRO-IDEAL PLUS

The projectPRO IDEAL PLUS, asupportaction funded by the Seventh Framework
Programme of the European Union, aimed at facilitating the active participation of
universities, researcleentresand Latin American companies inlCT R&D projects
developed a survey for the ICT sector in Latin Aroerin order to identify priorities in
ICT. The top ten priorities of the survey results are presented below:

0.

1. Technologyenhanced learning

2. Future Networks

3. Intelligent Information Management

4. ICT for efficient water resources management
5. Computing Systems

6.
7
8
9
1

ICT for access to cultural resources

. ICT Systems for Energy Efficiency
. ICT solutions for governance and policy modelling

Smart Energy Grids
Patient Guidance Services (PGS), safety and healthcare record
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4  Current Status

In February 2011 the Ministry of Information and Communications Technologies @IiCT)
Colombia published the document "Plan Vive Digital”, Colombi@wovernmentpolicy
intended to ensure a technological jump in Colombia over the next fourtiieaughthe
mass usage of Internet and the development of thialdegosystem in the country. the
document (Ministerio de Tecnologias de la Informacion y las Comunicaciones, ,21biE1)
Ministry of ICT presented astudy of the current situation ofCT in Colombia and
Colombia's position in the international context.

In accordance with the study presented by the Ministry, the penetration of PCs and Internet
is relatively high in small, medium and large enterprises, wieiremely low in the
microenterprises. 96% of the 1.6 million existing businesse€olombia are micro
enterprises, of which only 7% have Internet servideere are four major barriers that
hinder themass usage of Internet in Colombia:

Citizens and naro enterprises do not see the usefulness of the Internet
Low purchasing power of citizens

High costs of infrastructure deployment

Limited Governmentesourcesvailablefor invesing in infrastructure

PwpNPE

The lack of usefulness perceived by citizens andeprgneurss due to lack of local
content withrelevantinformation to their lives or businessesthar own languageThus, a
major focus of th€lanVive Digitalwill be the generation of applications and content.

On the other hand, Colombiiasa successase: like other countriesellular penetration is

94%, which has led to greater Internet penetration by the availability of mobile Intarnet.
addition according to the documerolombia has improved its positi@t a higher rate
thanthew r | d 6 s in thegmbadNgtworked Readiness INdéxN R | ) , exarhinex h
how prepared countries are to use ICT effectively on three dimensions: the general
business, regulatory and infrastructure environment fodlCT

* World Economic Forum, Global Information Technology,http://www.weforum.org/issues/global
informationtechnology
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4.1 SWOT Analysis

This sedbn presentsa general preliminanSWOT analysidor discussion of the statef
R&D&I in ICT in Colombia This SWOT analysis considemainly information from

Colciencias, National Administrative Department of Science, Technology and Inngvation

the Ministy of ICT, as well as inputs from therojecs FORESTA FIRST, SALA3D and

the national PlaWive Digitat

Weaknesses

Strengths

1. Colombia has a comparative advant
in costs, infrastructure and busine
environment in the regidn

Academia

1. Academia is connected throug
RENATA, a network that connects tf
scientific community of 138 institution

Government

1. There is ageneral regulatory framewol
for thelCT sector

2. Colombian Governmenpromotes ang
strengthens research through incenti
andallocatesresources for research

3. Colombian Governmenpromotes the

use of ICT as @& essential crossector

tool.

COLCIENCIASwas consolidated as tt

National Administrative Department g

Science, Technology and Innovation

5. Colombia stands out for its e
GovernmenStrategyin the region

Academia

1. Publications of the research groups
not correspond with thelines of action
in some cases.

2. There are administrative barriers tf
hinder working together with othe
entities.

3. There is a dw amount of reseach

experience with the Industry.

There is adck of coordination with thy

needs of the Industry

Industry

1. Low investment in R&D&I

2. Low number of staff in the R&L
departmentif it exists.

3. Low activity from the private sectg

because the Government is thevihg

force ofthe industry.

Low recruitment of trained personn

for R&D in industry

5. Lack of tools to facilitate the negotiatic
of R&D&I results with other
organizations.

Government

1. Lack of coordination of actors

2. There is 0 interaction betweenational
policy and SMEs

3. Composition of SMEs is unknowr

generating scattered efforts and lack|

focus on investments.

There is no solid research infrastructu

4.

® EIU connectivity ranking 2004; McKinsey IT; EIU; Working Group arsidyTaken from fiDesarr ol | and
el Sector de Tl Como uno de Clase Mundial o, Mc Ki nsey,
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5. Lack of funds folR&D.
6. There isnota roadmap for research

Opportunities Threats
Government 1. Globalization

1. Three (3) R&D centres will be creatq 2. Policies do not respondith the same
in the sector, promoting research g speed to changes in innovatiq
technology transfer to industry infrastructure development ar

2. Government will fund projects usin technology transfer.

ICT infrastructure in academia aif 3. Lack of continuity in policies
industry and also development &
productivity centres including5 centres|
of productive transformation.

3. Colombian Government has identifi
t he c owondiclasy sectors

4. Easy access to the Latin Americ

market

New resources to invest in R&D&lI

Promotion of innovative teaching at

use of ICTs for the formationfavork

skills.

7. Consolidation of ICT as a technologic
platform for educational processes.

8. Centre for Research, Development ¢
Innovationon eGovernment.

9. The Ministry of Education will leac
various training and infrastructu
programs for innovation in he ICT
sector.

10.Colciencias will support innovativ,
projects and training of professiona
Generation Bicentennial Scholarskh
Program, funding for ICT projects ang
platform for science, technology al
innovation

o o

4.1.1 Mobile and Wireless Communications

Strengths Weaknesses

1. Colombia has a comparative advant; 1. Low average of researchers dhe
in costs, infrastructure andbusiness Industry.
environmerit

® EIU connectivity ranking 2004; McKinsey IT; EIU; Working Group analy3iasken from fiDesarr ol | and
el Sector de Tl Como uno de Clase Mundial o, Mc Ki nsey,
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2. R&D&l in communications have the
backing of around 70 academic reseg
groups at national level.

The national average for researchers
communications is 7.4esearchers pe
entity in the Academia

Opportunities

Governmentfosters the development
mobile applications.

Government will create mechanisms
financial leverage and support for thg
who want to develop mobil
applications in the country.

According to the PlanVive Digital,
through mobile networks addition
services to basic telephony, SMS ¢
data transmission, can be provid
which in turn could be used by a varig
of applications. Mobile financial
services and weather informati
services can be provided

(

Threats

1. Globalization

2. Policies do not respond with the sa
speed to changes in innovatiq
infrastructure development ar
technology transfer.

3. Lack of continuity in policies

4.1.2 Digital Content

Weaknesses

Strengths

1. Colombia has a comparative advantj
in costs, infrastructure and busines
environment in the regidn

R&D&I in digital contents have th
backing of around 90 academic reseg
groups at national level.

The national average for researcherg
digital content is 7.74esearchers pe
entity in the Academia.

Opportunities

1. Government  will promote  th
development of @ital TV and mobile
applications and digital content.

1. Colombia is shifting from thg¢
telecommunications sector to the I¢
sector. There is not yet in Colomk
detailed information about ICT
indicators and particularly in the digit
content industry.

Colombia lacks awidespreaddefined
concept for digital content industry
despite the recent efforts of ti
Government

Threats

1. Globalization

2. Policies do not respond with the sa
speed to changes in innovatig

" EIU connectivity ranking 2004; McKinsey IT; EIU; Working Group analy3iaken from
uno

el Sector de TI Como

de Clase Mundi al o,
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Government will promote thealigital

content industry, emphasizing mg
strongly in animation and video gam.

Government will create hubs of digit
content thus stimulating the market 1
them.

The National Training ServiceSENA
will promote human talent throug

training in virtual environments
bilingualism, digital animation an
international certification 0

professionals.

Government  will promote the
generation of the National Policy ¢
Responsible Use of ICT, which aims
prevent production and consumpti
practices of aoline content, online
interaction among people, display &
use of persamal information through
networked electronic communication
that violate the development a
security of minors, confidentiality ¢
personal information from citizens ai
copyright.

3. Lack of continuity in policies

infrastructure development ar
technology transfer.

4.1.3 Software and Services

Strengths

1.

Colombia has a comparative advant:
in costs, infrastructure and busine
environment. In costs, in particular,
has an advantage relative to Bra
Chile and Mexico®

R&D&I in Software have the backing ¢
around 117 academic research group
national level.

The national average for resehers in
Software is 7.1%esearchers per enti
in the Academia.

. The

. Strongorientation towards the domes

Weaknesses

Local IT industry is not specialized.
Profit margins of local IT industry ar
low.

number of professional ai
technical graduates in the IT sector |
notincreased

market.

8 EIU; Mercer HR Consulting; AT Kearney analysiaken from
de Clase Mundial ,

Mc Ki nsey,
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Opportunities Threats

1. Government will  improve th¢ 1. Globalization
telecommunications infrastructure aj 2. Policies do not respond with the sa
services for the IT industry towards t speed to changes in innovatiq
interior and exterior. infrastructure development ar
2. Government  will promote th technology transfer.
development of applications f¢ 3. Lack of continuity in policies
MSMEs.
3. Government will develop the necess;
human resources, together with {
Ministry of Education and SENA.
4. Government will create an appropria
regulatory framework with appropria
legal protection for innovation and lay
to protect information angrivacy.
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5 R&DA&I Priorities on Future Internet in Colombia

Research, technological development and innovation are basethefagrowth and
development of a country. The efforts of the Colombradustry and Aademia must be
aligned and oriented to meet short, medium and-teng needs o€Colombians. For this
reason, it is important to identify R&D&I priorities to fosterettdevelopment and
modernizationand to improve productivity in the country, which will also allow that
Colombia becomeworldwidea major player for R&D&lI.

RE C1 | Bignspromotes the development sihart cities, that is, cities that are self
sufficient and selsustaining, where information and communication technologies support
the work of the citizen, th&overnementthe Industry andhe Academia and improve the
quality of life of all. These cities require an ICT infrastructure that enables ubiquity, access
to highspeedinternet both wired and wireless, deployment of sensors and actuators as
well as a range of citizeoriented services and applications.

This iswhere the development of the Future Internet and R&D&I in ICT becomes atool t
support the dvelopment of smart cities and @folombiars, and additionally provide
solutions to the challenges facéy the current citiegin mobility, efficient supply of
savices, new services and applications, culture, environment, creation of communities).
RECIIF has identified set of R&D&I priorities in mobile and wireless communicatg

digital content and SVeind services necessary to buildthe future, thosemartcities and

to respond to the current and futiméernetlimitations
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5.1 R&D&l priorities in Mobile and Wireless Communications

Mobile and wireless communications are a tool to achieve that all Colombians have access
to the information highway. These communications have proved to be tools for economic
development, job creation and improviagality of life in different scenarios. IRCIIF
believes that R&D&I in mobile and wireless communications should act from different
perspectives to ensure the proper development of these communications. Thus, it is
important to undertake R&D&I in infrastructure, solutions, applications and bgssies

5.1.1 Infrastructure

Telecommunications infrastructure is essential for the development of ICT in Colombia.
Given the geographical and economic conditions of the country's telecommunications
infrastructure must use multiple technologies, such as opilwa, fsatellite links,and
wirelesscommunications, among others.

Mobile and wireless communications will be the main support for the deployment of
content and services for entertainment, health, transport, security, etc.., in particular in
regions whereaccess by other means is difficult. In addition, applications such as mobile
Internet, multimedia communications over mobile and wireless networks, virtual and
augmented reality, telpresence, among others, require strong infrastructure capacities,
always consideringin the design issues asteroperability , cost reduction and energy
efficiency.

Mobile and Wireless Broadband

Multimedia applications arencreasinty demanthg greater bandwidth. To achieve high
data rates for future servicaswill be necessario developnew technologies thaupport

the efficient delivery of these services, which poses challenges in mobile and wireless
technologies.

R&D&I activities could focus on mobile and wireless broadbandetworks and
communications systenmas well as fourth generati®systems(4G, LTE-Advanced) and
subsequent developments (5G), with special attetditime evolution of these systems that
support greater speed and capacity. Alae of interest new developments in radio
transmissiondesignof systens for mobile broadband communications and new methods of
signal processing.

Finally, it is also considered R&D&ih high-capacityendto-endtechnologies enabling the
ubiquitous broadband accesenvergence and interoperability of heterogeneous dynamic
mobile technologies (interopetity of 2G, 3G, 4G and laterevelopment of robust and
secure networksvith optimizedinterconnection tacore, metro and edgeetworks both
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wired and wirelessin a domain of severdalelecommunication network and services
providers.

Spectrum management

According to theGovernmen®PlanVive Digital, "there is scarcity of spectrum to meet the
current demand, especially in cities." This opens an opportunifindonew ways to
manage this resource amol improve their availability for mobile communications and
wireless.

This requires developing tools (methods, information systems, databasesjafgsing
storing and displaying information on the allocatiboensing and spectrum usage. It also
requires new innovative methods to measilne spectrumits use andto evaluate the
results in order to make efficient and transparent use of it.

Research can then be aimed at enabling technologies for flexiblef uggectrum for
mobile broadband, including approaches such as cognitive networks, and devices for
sensing the environment and allongtthe spectrum in an opportunistic way, taking into
account the regulatory constraints and new teduies$ thatarise.It is also important to
create the tools for monitoring and conlira this resource and to support new pricing and
licensing models.

Additionally, it is important to facilitate the harmonious use of the spectrum, ensuring no
interference, ando obtain a proper balance between capacity and coverage through
technical studies and analysis of interfereroepptimize economies of scale ¢énsure a
timely availability of equipment andb respond quickly to market needs.

The releasedfrequencies may besal for data transmission and the provision of new
servicedor new users antb respond to the growing use of mobile spectrumich would
support the distribution of higlquality content for new challenges as mobile TV, among
others,where data traffic forInternet access, broadband multimedia content and social
networkingconverge.

Mobile and wirelessad hoc networks

R&D in this field will support theexpansion of Internet tphysical objects, the Internet of
things. In this sense, research in this fieftl be aimed atmanaging information on real
objects through the use of sensor networks and wireless devices in different scenarios. This
will require secue communication ptocols thatadapt to the characteristics of objects.

Research may then focus on wirelegect networkswireless sensor networks, and short
range technologies, which enable the development of home networking, among others.
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Fixed Mobile Convergence

In this field, it is important to investigate new protocols anchitectures for access and
corenetworkthat allowthe convergence of fixed and mobdemmunicationsvith a strong
integration of different networks using wireless technologies to sersapg®rt for unified
seamlesgommunications and deployment of services, which allewsple, efficient and
transparentommunications. Fixethobile convergence should support the convergence of
platforms in order to reduce costs.

Research on the integrami of radio technologies witliibre optic networks for the
consolidation of mobileand wirelesetworksin integratedcommunication systems that
provide highspeed wireless access at home,henstreet oatwork as well as tehnologies
as Radio ovefibre can be considered within this area.

Satellite communications

Given the coverage and monitoring capabilities vinde geographical areas and their
potential supporto systems such as systerfts e-health satellite communications can
facilitate theflow and exchange of medical knowledge in emergency situations where the
available information must be accurate and timely, especially in regions where
infrastructure is scarce.

Satellite communications researdould focus on developingsecure, integrate and
flexible satellite communications through the developmenhigh-capacityarchitectures
and technologies that enable eneend connectivity with lower transmission costs thaan
currentsystems. For thisit is necessary talewelop capabilitiesfor integratng satellite
communications with terrestrial networksdopport theFuture Internet, fixed and mobjle
throughjoint dynamic reconfigurationf satelliteearthprotocols.

In addition,it is encouraged tandertake R&[&I in innovative technalgies andobust but
flexible network architectures that enable deployment of multiple services and a secure and
reliable communication, vére there is need fdrigh network availability, high efficiency

in informationprocessing and interoperability witther systems.

Security

Securityof mobile communications is still a matter of vital importance, since without
adequate protection for networks, equipment and information, the confidence of users of
these systemeould decreasena thusthe use oimolile communications. Security threats
over the Internet will become increasingly relevant for mobile and wireless
communications, given the increasing integration between mepstems offeringdata
services and Internet servicédhis research area incleslalso topic such ageliability,
availability and privacy.
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Solutions in this fieldshouldbe endto-end andacrossthe layers of the OSI model: from
infrastructure to applications, so that there is a transparent and secure communication
regardless of the different network elements, services, actors and processes itvived.
important to generate new security mecktars and models of reliability that can be
implemented in technicallesigns andarchitecturs, defining relationships between the
actors and responsibilities for security and privacy.

In addition to traditional security mechanisms, it is importantutoletake R&D&I
activities in defence mechanisms to detect and counter intrusion attempts and
modifications, as well a® improve security servicemjainst new threats. R&Bffortson
modelling the processes necessary for detection and response to ceraaks ahd
malfunctionsshould be considered’he design oprotectionfor the operationof systems

and services should also include resistance to attacks and fault tolerance. Additionally
researchn offensive security mechanisms could be included.

The role of security, trust, reliability and privacy is essential in all parts of the network
architecture in the future. These features nmsudethe design of infrastructure for the
delivery of services. The levels of security, trust, reliability pndacy should adapta the
needs in terms of authentication, authorization, confidentiality, integrity and information.

Solutions developed in this field must be contewtare transparent, scalable, seamless and
designed for changg¢hey shoulcevolve andadaptagainsinew and unpredictable threats in
order to provide a flexible and efficieetvironmentfor users to enjoyheir applications

safely and privately, while ensuring the reliability of services offered. Howevenetive
solutions must beasy to understand, use, monitor and control, so that users wishing to use
them may do it easilyno matter how robust the solutie The current security solutions
often suffer from poor usability.

5.1.2 Solutions and applications
Mobile applications

According to the study: "Perception, uses and habits of Colombians facing Information and
Communication Technologiestonducted by Ipseblapoleon Franco and published by the
Ministry of Information and Communication Technologies in December 2010, ore of t
main reasons dfolombiansfor not having Internet service at home at theworkplace is

the perception that the service is not necessary or useful to them. Taking advantage of the
high penetration of mobile telephony in Colombia, GevernmentPlan Vive Digital is
intended to stimulatéhe development of mobile applications for national and international
market. The plan highlights thaven with the basic functionalif most mobile phones in
Colombia,relatively sophisticated servicean besuppled.

° |psosNapoleén FrancoPercepcién, usos y habitos frente a las Tecnologiat deformacién y la
ComunicaciénDiciembre de 2011.
http://www.vivedigital.gov.co/foros/comentarios/encuesta_percepcion_TIC.pdf
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It is important to highlight thasocial networks are one of the main applications that
encourage the use of mobile broadband asithis applicatiorthere areother applications
and services that will strongly encourage the use of Internet in ¢ing stedium and long
term.

In this research ared,is important to carry out R&RI activities in novel and innovative
applications for mobile financial services panking), business services -@mmerce,
mobile advertising, social networks), entertagmn(video socialnetwork, information and
dissemination), mobility (intelligentransportationsystems), education @earning) and
health (mhealth).

Mobile Health

This field deserves special attentianthin the applications and solutions that could be
offered through mobile and wireless communicationsthin this research area, it is
important to highlightR&D&I activities in the design of patient monitoring systems and
intelligent systems for remotkealth in order to help patients undergoing treatment at
home,to allowthe interconnection of the health system while improving healthcare in rural
areasand with low population to deliver remote monitoring and cate, increase the
efficiency of diagnetic and treatmentp reduce treatmerdnd managemerosts and to
provide citizens with better quality of life.

It is also important to develop R&RI activities to facilitate thelnternet usage and
approach to ICT for people with physical disabilitfeslisability).

Machine-to-machine communications

Machineto-machine communications (M2M) represent technological solutions and
implementations enabling machings communicate with each other without any human
intervention. The infrastructure of these solutions is supported by sensor networks and
actuators to measure and exchange information through the network. M2M solutions are
characterized by a high degree afitonomy and a most efficient use of network
infrastructure. Currently, M2M communications represent one of the most attractive
emerging markets, with applications in logistics, smart meteand,healthamong many
others, to facilitate the daily livesf @itizens. In this field, it is important to undertake
R&D&I activities in information and context management models: new models for traffic,
data and billing; as well as in the scalability of solutions and interoperability.

5.1.3 Business
Business models

One of the additional challenges in mobile and wireless communications is the creation of
innovative business models to meet the specific needs of the millions of users and sectors
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that can make use of ICT. In this field, it is important to create vatoeigh new services

and applications, generating models that support ubiquitous mobility over a single network,
which requires global collaboration among key players in the telecommunications sector, in
particular, operators of the current mobile netwofR&D&I in this areaincludes the
definition of newbusiness modelsased on global or regional roaming policies as well as
newbilling andbusiness model® supply services tdifferentbusinesses.
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5.2 R&D&lI priorities in Digital Contents

Internet is evolving to an Internet of people, content and knowledge, where people connect
to social networks, share photos, videos, opinions (blogs, micro blogs,...) Colombia is
building a content industry with high potential for development, therefoternet should
provide the necessary tools to facilitate information management, user praggesand
contextaware advertising among others. Internet will provide raore real, vivid and
interestingexperiencedo the user; ishould be accessible bypyone andshould become a
support for other economic sectors. Digital content is the basis of a knowlasge
society, it is where knowledge is stored, extracted and used by everyone.

Research will focus on the generation of innovative digital contexttenablénigh-quality
interaction in a virtual world allowingn augmented reality experien@a creating new
and better search engsevhich even allows the identification of objects within images
and the use of adaptive systems and intelligentenfss processes to produce coherent
recommendations to users, new service developments, among others.

5.2.1 Creation of content and applications

R&D&I can focus on creating new and appealing forms of content and applications,
contextaware applications, collabative media creation, among others. The creation of
useful and appealingcontent poses aneed for new and innovative services and
infrastructure that support them. However, in the process of content creation is important to
consider the value addéxy content to businesses and users, and understanding how value
is created and how it can be protected.

New forms of content

Consumers, who used to be at the end of the content creation, have positioned themselves
in recent years as content generators, raowd they have become an important part of the
value chain of the content industry. R&D&I in this field may focus on how to conduct and
promote the adoption of new content and how to adapt technologies for broader purposes.
Similarly, R&D&I should take intaccount the content personalization and adaptation to

the user profile and context, in order to generate useful content to the user, however,
discussions about privashould be consider firsWWork couldfocus on making the home

user recognizbim/hersef as a major player in content production.

Similarly, it is important to develogools for content creation that also allow easy
manipulation of ontents Additionally, content creation requires the development of
automated processes and procedureghiergeneration of tools that allow flexibility and
adaptability to the environment.
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Context-aware applications

One of the remaining challenges in this research area is the ability to improve the
performance of applicatienbased on the information that characterizes the interaction
between the user, the application and the environment. Ceamexe applicationshould
provide a richer and easier interactiotinerefore, ti is important todevelopsolutions to
conceptual moels and methods to hetpe design of contexdware applications and tools

to develop these applications. As a result, cortevdre applications require interoperable
mechanisms. These applications are of great interest in the field of advertising,ngarket
and communications.

Network-aware applications

These applications are sensitive to network conditions and thus can be adapted to the
infrastructure in order to achieve acceptable and predictable performance. These
applications allow a better qualitf contentand latencydepending on the capiéies of the
network. In order to serve more users with different networkaigs applications have

to be able to adapt to changes he nhetworks. This requirementesen more critical for
mobile multimedia applications, where the demand for bandwidth is much higher.

Collaborative media creation

Just adrends foster convergence of netwosk applications, devices, etcompanies face

blurry boundaries between fieddof action of the organizations, which leadschanging

their business model&or this reason, it is increasingly import#émt need to collaborate to
create new experiences and new content, where companies in the digital content industry
have the oppaunity to work together to extend the reach of their products. This responds
to the increasing demand kgonsumes to interact with the content in different ways
according to their own requirements, which represents a change in theoniaytwas
previousy delivered. Similarly, consumers will increasingly contribute to the creative
process by developing new content. It is therefore important to study how social networks
and mediasharing can have a positive impact on the content industry.

5.2.2 Content presentdion
Representdion of content

R&D in digital content is composebgesidesiatg of the components used to represent this
data, their interactions and mechanisms to adapt the content through various networks and
devices. Under the concept of representation of coatemcluded formats (video, audio,

text, data and metadata) thigpresent the content. In line with this new content format

should be adaptable to different screens, must be open, should be easy to manage and
shouldintegrate,if possible, as much of the semantics of content. The format must allow
dynamic adaptationra scalability across different platforms and tdolsproduction and
publication of content. &D &I in this field should aim to design solutions that meet these
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format features. Within thiarea thereis a need for dvelopng new tools br classifying
metadata formats.

Additionally, activities should be performédwards amore efficient contenhandling and
compression. The manipulation of multimedia content should be as simple as possible. In
addition, definition of standards aimed at achieving interalpility and collaboration of
actors in the content industry shoble encouraged.

User-environment interaction

Interaction between the user and his/Bavironment remains an important research topic.

In this field it is important to undertake R&D aimed at meeting user requirements and
enhancing the quality of experience; thus, itingortant to develop new methods for
measuring quality of experience that can replacecthieent servicequality metrics.It is

also encouragkto develop user inteaces that imitatbuman communication skills (voice,
writing, actions, gesturesind expressions) for communicatiand exchange information

and control between users and the media. By giving users the tools to interact with the
media in a natural and trsparentway, it is soughtto overcome the complexities of
interacting with systems. This approach should be more fun and appealing to use,
encouraging users to take new devices and services and linking the real and virtual worlds.

Context and type of apgication will determine the modes of interaction to be used.
Different users will gpress their preferences efage Terminal equipment can recognize
different communication styles in order to offer users more efficient interactions, allowing
better adagtion tothe context and individual differences (mqaeferencesknowledge,
among other¥.This approach, known in some contexas multtmodal serviceswill be

more efficientthan currentinterfaces for useenvironment interaction and will present a
more powerful experience for usersidtencouraged to research the integration of the
different ways in which the user can access content. Howawalysis of the result of the
benefits of multimodal services in different environments and studiehawm peopleuse
multimodal systemare also important.

R&D &I may focus on the interpretation of the informatodrtheenvironment, the levels of
semiotics and semantics, to understand and interpret user inputsprodide information

in the best way.lt is also important to mature several technologies such as voice
recognition, handwriting recognition, gestures, voice synthesihapiictechnologies that
improve user interaction with the environment.

Finally, it is encouraged to perform activitifzat enhance theollective user experience

where the creation of communitiethe analysis of their collective experiences and
collectiveinteraction in virtual worlds are relevant.

36



RECIIFT Strategic Research Agenda

Virtual, augmented and mixed reality

Special attention to thenteraction between the user and the environment focuses on
advances in virtualaugmented and mixe@éality systems. R&xouldfocus on improving

the simulation of the context in which users can communicate, interact and cooperate to
create the illusion fopresence in a virtuar remoteworld asanimmersive and integrated
experience. Telpresence services must provide a virtual environment that allows humans
control other devices in remote scenarios through remotely operated actuators.

R&D &l should besncourageadh the generation of business applications, distance learning,
remote working in risk areasyirtual healthcareand applications for entertainment,
including inteactive applications like games, in orderpimvide lenefits that cover more
people.

Multimodal interaction with remote environments is a challenge in regard to the growing
need for effective remote collaboration. For an efficient remote interactivity, is
important the handlingof multimodal stimuli and network latency, sire the systems
require a quick response.

On the other hand, it is important to undertake R&D in augmented and mixed reality.
Future research should address architectures and interfaces for smart devices, in particular
in the specification of the interfagdetween functional aties, so that new functionalities
canbeautomatically learedand integrateé with future applications.

5.2.3 Content management
Content search

Content on the Internet will continue to grow. The development of methods for efficient
content search and access content delivered in real time will become increasingly
important. For this reason, it is necessary to carry out R&D&I activities in architectures and
technologies to optimize the search for web content, in the web 3.0 andwaene Web

3.0 refers a new model for InterAgdsed services, "through the use of Semantic Web,
natural language search, data mining, machine learning and artificial intelligence
technologies, among others, to facilitate understanding of the information andepeovi
more intuitive and productiveser experienc&®

Search technologies must evolve to make the best use of available metadata and provide the
user with useful information, even when the query is unexpected and possibly poorly
formulated. Personalizeckarch techniques should be better fit between user expectations
and the search resultg this context, it is important to undertake research activities in
multimedia content analysis to generate new tools to enrich the metadata.

Y TALTEL, -aiweorng exammunity Servicedo Paves the Way Towar
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Contentrecognitionwill use themeaningof the contentlt is important to advance the
conceptualization and implementation of ontological models to facilitate communication
and exchange of information between different systems and enifiesantic techniques
have recentljpegun to be applied in mulligent systems to provide software agents with
reasoning capabilities allowing them to exhibit intelligeehavioue™".

Quality of contents

The quality of digital content and user experience is of great importance for ther prop
management of content and their consumption. In order to provide all consumers with a
high multimedia service quality, a specific relationship between media content, format,
required quality and specifications of the network should be identified arsidleoed for

the development of an advanced framework quality assessment of the content. This is
especially important when the content is adapted to different formats for viewing on
different screens.

Servicequality control should be driven by subjectagsessment of end users. In practice,
this can be achieved by introducing metrics and indicators as well as different evaluation
schemes to assess the quality of the content.

Capture of contents

Capture of content and information through different medguires advances in sensors

and actuators. It is important to continue to capture content through other means in order to
extend the set of parameters (temperature, position, motion, force, etc.) that can be digitally
detected and manipulated by consumAgivities should be encouraged for the automatic
capture of metadata and the development of devices that enhance the service experience
through the coordination and integration of multiple transducers.

Content adaptation

Content adaptation refers tdet ability to tailor the content to the user's current
circumstances, which depends on the capabilities of terminal equipment, communication
networks, and the physical capacities or disabilities of users. This adaptation should be
transparent to users, #ois necessary to know all the technical parameters that influence
the display of the content. Additionally, adaptation covers customizing content to user
needs.

R&D&I in this fieldare oriented towardslentifying different forms of content agéation,
format transcodingfusion of different media channels of communication and content
managementcapable of supporting changes in the context of the user in different
scenarios

' NEM Strategic Research agenda
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Content integrity

Content integritycan be understood as the property that characterizes contents where
information is accessed or modified only by those authorized to ddhss.includes
measures to ensutke integrity of content rangdéim control of the physical environment

of networkel terminals to the development of rigorous authentication practices

In line with this,it is important to have toolksnd distribution channetbat provide content
developersan affordable, reliable secureand usableaccessto create content. It is also
important to undertake activities that improve safety, privacy and trust in the management
of content.

5.2.4 Support technologies

In addition to the support provided by advances in mobile and wireless communications
and in the design of optimized servicestfog delivery and distribution of content, there are
R&D&I priorities on support technologies that will allow content distribution.

Networks and platforms for content delivery and distribution

R&D&I should focus on an intelligent deliveryf informationand contentso that users

can access interactive services of all kinds, regardless of the underlying network
infrastructure.Therefore content delivery should be supportecinty by an intelligent
network, amulti-vendor multiservice networkthat will provide connectivity to service
providers with other network providers tffer greater flexibility in supporting new
services antb optimize the use of network resources.

It is thereforenecessary to undertake R&D in the design of open, standardisedda
scalablearchitectures, to allow interaction and transparent delivery over networks where
multiple operators are involved. Additionallit is encouraged to perforrR&D&I in
delivery mechanismandroamingto providemobile userswith the requestedonientand
services. Similarly, it is important to innovatemechanisms for collecting and processing
information from heterogeneous networks and terminalsimraesignng new solutions
capable of selecting optimal networks taking into account the recemtemof the
application and user, as well as the provissbman extensive muHlaccess testetworkto
ensure the interoperability of different network technologies and applications.

In addition, itis encourage the design of architectures and scalalmaeverged networks

and the design of platformand technologies for the delivery and distribution of content
through an open environment that allows customization and high capacity of user
participation.

It is alsoimportant to promote the use of optical networks and their poterdagefor
delivering content as well as develop technologies for automatic content adaptation.
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Additionally, it is encouragecdhe optimization of the capiyg of existing infrastructurand

to provide low-latency for reattime applicationsfor ensuring the quality of service.
Research in this areeovers fixed and mobile environments, and metropolitan access
segment, and a variety of user contexts, inside or outside the home and office.

Finally, it is suggested to perform R&D&l for théevelopment of platforms foaudio
visual contentbased orpopulation studies and monitoring tools, systems and components
for compression and wetlisplay of content as well ativities to improve the @ity of
service and experience in IP netwofésdistributionof multimedia content.

Content-aware networks

In this area, it is suggested to perform R&D&lthe architectural design of the network in
their physical connections, interfaces, protocols, and operational aspects in order to
maintain a single, flexible and generic network infrastructure that supports the diversity of
traffic and the requirementsd different services. This type of multervice conteritaware
adaptive networks must be scalable to cope with increased traffic at a much lower cost to
the user. Particular focus is suggested in order to generate networks with the capacity to
organizedynamically to meet the needs of the media, to alert the user of the available
services and to provide new services to existing ones. Additionally, R&D&l should
consider efficientechnicalmonitoring and support in cooperative architectures.

Advancedinterfaces and devices
It is also important to undertake R&D&I to ensure the integration and creation of different

devices and specialized peripherals (mobile phones, PDAs, game consoles,...) to new
schemes of contents.
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5.3 R&D&lI priorities in Software and Services

With the introduction of servieceriented architecture (SOA) and Web services, the
Software and services sector is taking a big leap forward. Here are a set of R&D&I
priorities in the field of SW and associated services.

5.3.1 Software
Software enginering

Software engineering is one of the main lines of investigation of software research groups
in Colombia. AdditionallyColombian software companies excel in the market for offering
tailored solutions. Advances in this field contribute to improving the usability of services
through the development ofultifunction and intuitiveuser interfaces

Software engineering has to reach new and improved approactspportnew and
different services to improve productivity in software development and increase its
performance R&D&I activities aimed at improving software quality, the generation of
frameworks andW development methodologies, SW testing tools, and innovative service
orientedarchitecture (SOA nexgeneréion, etc.) are of interesSimilarly it is important

the composition and orchestratiarf softwareas well as thengineering driven by models
and languages and tools to suppoaddellingand new developments.

It is necessarto carry out R&&I on design patterns, techniques and tools for building
efficient software systems and services, amatlellingsoftware engineering processes and
tools to support maintenance, development and portability of legacy code.

5.3.2 Services
Service Engineering

Although the term "Servicd&ngineering is not used in Colombiathis term gathers
conceps such service design amdodelling and thetools needed for the deployment of
services, where, beyonie focus on the softwaregn integrationof the service in the
environment is soughtlt is not only about runningthe service but also teonsider
problems of security, reliability, quality of service and quality of experiesmo®ng others
that is, a multi-disciplinary approachthat will contribute significantly to shaping the
business models and processes of more advanced sefiesicludeghe application of
user profiles and user contexts to laeapersonalization of services and ttignamic
composition of a large number of serviceatttiepend on context.

It is encouraged to perforR&D &l activities in engineering platforms for the creation and
deployment of services, neflexible and opemmethods and techniques for the design of
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services, able to cope with the large business andesyaf technology, in order to
understand and optimize the use of kdegn services anttheir benefits.

Additionally, R&D&I can focus on engineering services based in the community, where
new concepts and Interrleased toolare developedo support colborative development

of distributedservicesaking into account the principles of open innovatim@aningopen
innovation as "the use of purposive inflows and outflows of knowledge to accelerate
internal innovation, and expand the markets for exteusal of innovation, respectively.

[This paradigm] assumes that firms can and should use external ideas as well as internal
ideas, and internal and external paths to market, as they look to advance their
technology'*? This also requireshe development of standardized components, platforms
and tools that facilitate the development of open services and frameworks and
environments for the provision of communligised services.

Finally, it is encouraged to accompligt&D &I activities orientedto complex and adaptive
serviceengineering, wlre negotiating Service Levelgleements and service contraate
important. Also it is recommended to undertake activities irfdhaulation of a coherent
life cycle ofadaptableservice compositionthatevolve with acontinuous quality assurance
after implementation.

5.3.3 Service support and infrastructure

The development of infrastructure for the deployment of services is of interest to RECIIF.
Under this schemdan addition tomodels like grid computing andrtualization, cloud
computing and the design of novel Interaathitecturegenerate particular attention.

Cloud Computing

Cloud Computing, as a trend and as a model for supg@grvices, still has challengés

its deployment and progress in Colombia. In particular, BR&Bould focusto solve the
challenges on the management of service level agreements in different scenarios, by
adopting an integrated end-end approachthrough different layers, including seces,
network infrastructure, devices and sensors, taking into account not only the quality aspects
of service, but alsteaturessuch as security, privacy and interoperability.

In addition, R&D&I shouldincludeinteroperability and management offdrentscenarios

and use casesnew standardizedapproachesfor cloud resourcemanagementand
integration of energy infrastructure and the use of green technologies. It is also important to
identify commoncomponents to different cloud topologies public, private and hybrid
scenarios and thespplication and functionality as standard funcaidsiocks.

Finally, migration of SMEs to the cloud, the economy and economic benefits of the cloud,
cloud interoperability, challenges in standardization of architectued application

12 Henry Chesbrough, Open Innovation:searching a New Paradigi2006)

42



RECIIFT Strategic Research Agenda

developmenare of interest to the ICT sector. Alsecurity concernsf cloud services and
licensing schemesf cloud infrastructure of new players.

Novel Internet architectures

R&D&I could include he design of architectures that aesilient, reliable and energy
efficient to support open access and the increasing diversity of user requirements. Networks
should suppora large number of devices and manage large irrefjolas of information.

It also must provide higandto-endconrectivity.

5.3.4 Intelligent Information management

Under intelligent informatiormanagement R&D&I could focus ogenerating reactive
algorithms, infrastructure and methodologies to extend the techniques for handling large
volumes of data in real time, to support integrated intelligent systems for detialong
anddynamicallyrecognitionof situatiors. This includs the recognition of complex events

and models difficult to detect, aggregation and mediation of opinions or predictions,
ensuring the integrity and accuracy of the information.

5.3.5 Interoperability

R&D&I in interoperability can be approached from differéaels. A level of knowledge
should be seen as the compatibility of skills, competencies and knowledge assets of a
company with other external organizations. A semantic and ontological level is based on
creating a common understanding by all actors inwblire service provisioning. tAa
systemlevel, ICT capacitiesshould be considered to enable an organization to operate,
make decisions and exchange of information within and outside its borders. Services should
be easily integrated and must be able toratteand exchange information through open
platforms and standardized interfaces. Services must be accessible on any device.

To ensure a high level of interoperability, compatibility test suites and compliance with
open standardshould be available. Opatandards provideenefits to economic and social
development and collaborative innovatidfexibility, interoperability and even freedom,
represent an important step in leading to adoption and mass commercialization of
technology.For this reason, it ismportant to undertake R&® in the development of
open standards, which may contribute to global interoperability, notiomhfrastructure

but alsoin semantic information, business processes and applications based on services.

Finally, aspects as # interfaces between different systems at the level of connectivity,
standardsed protocols, interoperability to support the dynamic composition of services,
business processederfacesyules for cooperation between companies and the integration
of sensrs and nevdevicesshould be considered.
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5.3.6 Security

Security should be integral to the design of systems, applicasoftsvare, hardwarand
infrastructure. In this field, R&D&I includeactivities to respond to specific security
challenges imposed by the Internet: digital identity management and privacy issues.
Services must provide security, privacy and trust.

R&D&I should improve the usability of securitgreate usefriendly solutions and
stardardsed and understandablgsecurity interfaceslt is also encouraged to undertake
research oranalysingthe userbehaviourand develomg tools and methods to increase
safety awareness: developin§ security management policiémsed orservices and the
visualization and analysis of monitoring information. Additionally, new approaches and
mechanisms to ensure balance and confidentiality, integrity and availability of atform
and knowledge should be considered.

Finally, R&D&I should includerisk mangement and mitigation of vulnerabiés in the

life cycle of theservice, new forms of security control of the whole elystaind analysis at

all levels fromnetwork to services, by implementing innovative methodologies, such as
proactive protection, detegh, automaticanalysis and mitigation, which also requires
research on obtaining araghalysinginformation from multiple sources and desigm
security mechanisms and contrfids content, knowledge, infrastructuaedobjects.
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5.4 Crosssector impact ofR&D&I on Future Internet

According tothe GovernmentPlan Vive Digital, as opposed to jobs in traditional sectors
like agricultue and manufacturing, ICT jolzge aligned witithe new service economies.
Eachnew job in the ICT industry also generatessjob other sectors of the emmy™®
Hence the importance that R&I in Future Internet will be applied and aligned with the
need from otherindustries such asagriculture, environment and housing, cultulefence
education, finance and public credterior and justicemines and energy, health and
social protection, foreign affairs, transpom, order to achieve aconscious usagef
information and communicationtechnologies anda materialization of the results of
research antb supportto all thesectors of the economy.

13 Ministry of ICT. Document Vivo del Plan Vive Digital. February 2011
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6 Conclusions

Research, technological development and innovation R&D&I are three pillars that enable
ICT industry to continue its steady growth and expansion and contribute to building and
strengthening an information societin particular, R&D&Il in mobile and wireless
communications, digital content and SW & services contribute to shaping the vision of
smart cities through solutions that allow access tod@dtheir consciousiseand adoption

by citizens in response to curteand future Internet limitations.

Colombia has R&D&l potential in the areas of mobile and wireless communications,
digital content and Software and servicelwever, RD &l should follow a consistent
association approach, whetelombian Academaandindustry, who have long ledsolated
R&D&I efforts, participate, discuss, and collaborate initelligently undertake joint
activities to achieve more concrete results.

The strategic research agenda preseitethis documentaimed to align theR&D&I
priorities of Academia and the Industry in order &void multiplicity of efforts ando allow

that results from research (basic or applied), technology developments and innovation
become applicationsin the medium and longterm. RECIIF considersimportant to
undertale a multi-disciplinary researclapproachcomplemented by a focus on innovation
and market tayeneratesolutionsto the challengesacedby Colombianand globalsociety

in the short, medium and lofsigrm.

National and international cooperation is one of the enginedthvat generation of new
knowledge and open spaces for new opportunities and business. For this reason, Colombia
must be present in the international R&Darenaat all times.Since its creabn RECIIF
promotes the identification of common areas of cooperatonndertakecollaborative

R&D projectswith its international counterpartso thatColombian R&D&I potential
becomegprogressively renowneaf its quality, active participation and éwledge.

On the other handRECIIF recognizes the potentitdr R&D&I of each of thaegionsof
Colombia and promotes the strengtheroftheir capacitieso promote the evelopment of
each region. Bgions must exploit their strengths so th&®DO& | is not centralized in
capitalcities, butto allow thateach region contribusevith the knowledge of its context in
the construction of the current and future society.

Finally, RECIIF invites the ICT sector to undertakeonsistent RD &I activities, to
complemenefforts and work for the development of ICT and the community
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7 Table of R&D&l priorities

7.1 R&D&lI priorities in Mobile and Wireless Communications

RECI!

Infrae structure

Mobile and Wireless Broadband Hiah Hiah
Spectrum management Hiah Hiah
Mobile and wireless ad hoc networks Medium Medium
Fixed Mobile Convergence Hiah Medium
Satelite communications Medium Hiah
Security Hiah Hiah
Solutions and applications

Mobile applications Hiah Hiah
Mobile Health Hiah Hiah
Machine-to-machine communications Hiah Medium
Business

Business models Hiah Hiah
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7.2 R&D&lI priorities in  Digital Contents

RECI!

OPPORTUNITY IN TIME

R&D&I TOPICS IMPORTANCE IMPACT TR MEEENEET
Creation of content and applications
New forms of content Hiah Hiah
Context-aware applications Hiah Hiah
Network-aware applications Medium Medium
Collaborative media creation Medium Medium
Representation of content Hiah Hiah
User-environment interaction Hiah Medium
Virtual, augmented and mixed reality Medium Medium
Content search Hiah Hiah
Quality of contents High Hiah
Capture of contents Medium Medium
Content adaptation Medium Hiah
Content integrity Medium Medium
Networks and platforms for content delivery and High High
distribution
Content-aware networks Hiah Hiah
Advanced interfaces and devices Medium Medium

LONG-TERM
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7.3 R&D&lI priorities in Software and Services

OPPORTUNITY IN TIME

REDE&ITORICS IMPORTANCE IMPACT SHORT-TERM MEDIUM-TERM LONG-TERM
Software engineering Hiah Hiah
Service Engineering Hiah Hiah
Inteligent Information management Medium Medium
Interoperability Hiah Hiah
Security Hiah Hiah

Soporte de servicio e infraestructura
Cloud Comuputing Hiah Hiah

Novel Internet architectures Medium Medium
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Annex 11 Survey on R&D&lI priorities

Mobile and Wireless Communications

Prioridades de Investigacion, Desarrollo Tecnolégico e Innovacion (I+D+i) en Comunicaciones méviles e inalambricas

ificacion de las prioridades de I+D+ en Comunicaciones moviles e inalambricas en Colombia

Estimado Encuestado:

El proyecto FIRST, una accidn de apoyo del Séptimo Programa Marco de la Comision Europea orientada a i y promover la i6n en igacion, Desarrollo T dgico e i6n (1+D+i) entre Europa y América
Latina en Internet del Futuro, se encuentra identificando prioridades de 1+D+i en Colombia con el 4nimo de generar una propuesta de Agenda Estratégica de 1+D+i para el pais en las tematicas de:

1.C icaci moviles e
2. Contenidos digitales
3. SW & servicios de Tl

Usted ha sido recomendado por CINTEL para manifestar su opinidn sobre |as prioridades en |as cuales la industria y la academia colombianas deberian enfocar sus actividades de I+D+i.

La siguiente encuesta se encuentra orientada a la tematica de C icaciones moviles e inalambricas y se divide en tres subtemas principales:
1. Infraestructura
2. Soluciones y Aplicaciones
3. Negocios
CINTEL y el proyecto FIRST sutiempoy ion en el dili iami de la encuesta.
[
Siguiente >>
Powered by:
@encuesta
~com

Prioridades de Investigacion, Desarrollo Tecnolégico e Innovacion (I+D+i) en Comunicaciones méviles e inalambricas

Identificacion de las prioridades de [+D+ en Comunicaciones moviles e inalambricas en Colombia

Datos personales (*)
Nombre:
Apellido:

E-mail:
[
<< Anterior  Siguiente >>
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Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacién (I+D+i) en Comunicaciones maviles e inalambricas

Identificacion de las prioridades de I+D+ en Comunicaciones moviles e inalambricas en Colombia

Estimado Encuestado:
Para el diligenciamiento de la siquiente encuesta, por favor, tenga en cuenta las siguientes consideraciones:

1.Importancia en el contexto colombiano: ; Es importante para Colombia realizar actividades de [+D+i en este tema?
2. Oportunidad en el tiempo: ; Podriamos realizar en Colombia actividades de I+D+i en este tema a corto, mediano o largo plazo?
3. Impacto en el contexto colombiano: ;Impactaria Ia [+D+i en este tema a nivel social, econdmico o cultural en Colombia?

INFRAESTRUCTURA
Importancia para el contexto Colombiano Oportunidad en el tiempo Impacto en el contexto colombiano
Backhaul para sistemas méviles | : :
Comunicaciones de corto alcance (Near Field Communications) o 1
Convergencia fijo movil :E :Ej
Gestién del espectro [ - [ -
Interfaces e radio avanzadas | [
Interoperabilidad de redes | o
Nuevos retos en redes ad-hoc mdviles (VANETS,..) : :
Redes cognitivas 5 5
Redes de bajo costo [ [ =
Redes de sensores |:E] \:E
Redes de acceso en banda ancha mavil (4G,...) E| :
Redes de objetos inalémbricos [ [
Redes de organizacién automatica (SON) \:E] :E
Redes que se ajustan al contexto |:E| ] :
Soluciones para el consumo eficiente de energia ]—E ]—E]
I R R—
Software defined Radio I:E I:E]
Terminales ]—E ]—B

o)) ] ] ] ] ] ] e ] ] ] ] ] ]

Considera que se deberia hacer [+D+i en otros temas relacionados con Infraestructura? ;cuales?

N

D |

<< Anterior  Siguiente >>
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Identificacion de las prioridades de I+D+i en Comunicaciones moviles e inalambricas en Colombia

Estimado Encuestado:

Para el diligenciamiento de Ia siguiente encuesta, por favor, tenga en cuenta las siguientes consideraciones:

1.Importancia en el contexto colombiano: ;Es importante para Colombia realizar actividades de I+D+i en este tema?

2. Oportunidad en el tiempo: ;Podriamos realizar en Colombia actividades de 1+D+i en este tema a corto, mediano o largo plazo?

3. Impacto en el contexto colombiano: ;Impactaria la 1+D+i en este tema a nivel social, econdmico o cultural en Colombia?

SOLUCIONES Y APLICACIONES

Aplicaciones maviles (General) | : I:EI
Cloud Computing mévil (mobile Cloud) | : :
Comunicaciones Maguina-Haquina (M2M) (monitoreo, mediciones, contro..) [ H [ H
Interoperabilidad de aplicaciones mdviles | : :
Mobile Enterprise | : I:B
Redes sociales mdviles J : Ej
Senvicios méviles para la publicidad (mobile ads) i l:m
Senvicios para la salud (m-Salud) | : :
Senvicios financieros (m-Banking) 3 : :
Sistemas de informacion geografica J : :

Considera que se deberia hacer [+D+i en otros temas r con Sol ¥ Af ? ¢cuales?

-

|
<< Anterior  Siguiente >>
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Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacion (I+D+i) en Comunicaciones méviles e inaldmbricas

ia para el contexts i ( idad en el tiempo Impacto en el contexto colombiano

I
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Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacién (I+D+i) en Comunicaciones méviles e inalambricas

Identificacion de las prioridades de [+D+i en Comunicaciones maviles e inalambricas en Colombia

Estimado Encuestado:
Para el diligenciamiento de |a siguiente encuesta, por favor, tenga en cuenta Ias siguientes consideraciones:
1. Importancia en el contexto colombiano: ;Es importante para Colombia realizar actividades de [+D+i en este tema?

2. Oportunidad en el tiempo: ¢ Podriamos realizar en Colombia actividades de [+D+i en este tema a corto, mediano o largo plazo?
3. Impacto en el contexto colombiano: ¢ Impactaria la 1+D+i en este tema a nivel social, econémico o cultural en Colombia?

NEGOCIOS
Importancia para el contexto colombiano Oportunidad en el tiempo Impacto en el contexto colombiano

Modelos de negocios [ [ v [ [

¢;Considera que se deberia hacer I+D+i en otros temas relacionados con Negocios? ;cuales?

»

<<Anterior  Siguiente >>

Powered by:

Gencuesta
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Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacion (I+D+i) en Comunicaciones méviles e inalambricas

Identificacion de las prioridades de [+D+ en Comunicaciones moviles e inalambricas en Colombia

CINTEL y el proyecto FIRST agradecen su tiempo y ion en el diligenciamiento de a encuesta.

<< Anterior  Fin
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Digital content

Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacion (I+D+i) en Contenidos Digitales

Identificacion de las prioridades de I+D+i en Contenidos digitales en Colombia

Estimado Encuestado:

El proyecto FIRST, una accion de apoyo del Séptimo Programa Marco de la Comision Europea orientada a implementar y promover Ia cooperacidn en Investigacion, Desarrollo Tecnoldgico e Innovacién (1+D+i)
entre Europa y América Latina en Internet del Futuro, se encuentra identificando prioridades de I+D+i en Colombia con el dnimo de generar una propuesta de Agenda Estratégica de I+D+i para el pais en las
tematicas de:

1. Comunicaciones méviles e inalambricas

2. Contenidos digitales

3. SW & servicios de Tl

Usted ha sido recomendado por CINTEL para manifestar su opinion sobre las prioridades en las cuales la industria y la academia colombianas deberian enfocar sus actividades de I+D+i.

La siguiente encuesta se encuentra orientada a |a tematica de Contenidos digitales y se divide en cuatro subtemas principales:

1. Creacién de Contenidos

2. Presentacion de contenidos

3. Manejo de contenidos

4, Tecnologias de apoyo
CINTEL y el proyecto FIRST agradecen su tiempo y colaboracién en el diligenciamiento de la encuesta.

Siquiente >>

Powered by:

@encue;;g

Prioridades de Investigacion, Desarrollo Tecnologico e Innovacion (I+D+i) en Contenidos Digitales

Identificacion de las prioridades de I+D+i en Contenidos digitales en Colombia

Datos personales (*)
Nombre:
Apellido:

E-mail:

29%

<< Anterior  Siguiente >>

Powered by:

eencue‘sctoaﬁ

57



RECIIFi Strategic Research Agenda R E C I |

Prioridades de Investigacion, Desarrollo Tecnologico e Innovacion (I+D+i) en Contenidos Digitales

Identificacion de las prioridades de I+D+i en Contenidos digitales en Colombia

Estimado Encuestado:
Para el diligenciamiento de la siguiente encuesta, por favor, tenga en cuenta las siguientes consideraciones:

1. Importancia en el contexto colombiano: ¢Es importante para Colombia realizar actividades de I+D+i en este tema?
2. Oportunidad en el tiempo: ¢Podriamos realizar en Colombia actividades de I+D+i en este tema a corto, mediano o largo plazo?
3. Impacto en el contexto colombiano: éImpactaria |a 1+D+i en este tema a nivel social, econdmico o cultural en Colombia?

Nota: A continuacion, la palabra CONTENIDOS abarca todo tipo de contenidos (3D, inmersivos, interactivos, multimedia, etc.)

CREACION DE CONTENIDOS Y APLICACIONES

Importancia para el contexto Colombiano Oportunidad en el tiempo Impacto en el contexto colombiano

Aplicaciones que se ajusten al contexto : : :B
Aplicaciones que se ajusten a las redes E ‘ E CE]
Creacion colaborativa de medios :B . E :B
Herramientas para la creacion de contenidos | ] : | : EE'
Nueva forma de contenidos [ : ‘ : :El

éConsidera que se deberia hacer I+D+i en otros temas relacionados con creacién de contenidos y aplicaciones? écudles?

-

43%
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Prioridades de Investigacion, Desarrollo Tecnologico e Innovacion (I+D+i) en Contenidos Digitales

Identificacion de las prioridades de I+D+i en Contenidos digitales en Colombia

Estimado Encuestado:

PRESENTACION DE CONTENIDOS

3DV

Comunicacion, Marketing y Publicidad en la web
Comunidades, interactividad e interaccion en mundos virtuales
Experiencia de usuario colectiva

Interaccién usuario entorno

learning, b-learning)
Representacién de contenidos
Realidad mixta y aumentada
Simulaciones

Television interactiva

Videojuegos

s

Para el diligenciamiento de la siguiente encuesta, por favor, tenga en cuenta las siguientes consideraciones:

1. Importancia en el contexto colombiano: (Es importante para Colombia realizar actividades de 1+D+i en este tema?
2. Oportunidad en el tiempo: éPodriamos realizar en Colombia actividades de 1+D+i en este tema a corto, mediano o largo plazo?
3. Impacto en el contexto colombiano: ¢Impactaria la I+D+i en este tema a nivel social, econémico o cultural en Colombia?

Nota: A continuacion, la palabra CONTENIDOS abarca todo tipo de contenidos (3D, inmersivos, interactivos, multimedia, etc.)

Importancia para el contexto
Colombiano

Nuevas metodologias, conceptos y estrategias para la ensefianza y el aprendizaje (e- T El

éConsidera que se deberia hacer I+D+i en otros temas relacionados con la presentacion de contenidos? écuales?

57%
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Prioridades de Investigacion, Desarrollo Tecnologico e Innovacion (I+D+i) en Contenidos Digitales

Identificacion de las prioridades de I+D+i en Contenidos digitales en Colombia

Estimado Encuestado:
Para el diligenciamiento de la siguiente encuesta, por favor, tenga en cuenta las siguientes consideraciones:

1. Importancia en el contexto colombiano: ¢Es importante para Colombia realizar actividades de 1+D+i en este tema?
2. Oportunidad en el tiempo: ¢Podriamos realizar en Colombia actividades de I+D+i en este tema a corto, mediano o largo plazo?
3. Impacto en el contexto colombiano: éImpactaria la I+D+i en este tema a nivel social, econdmico o cultural en Colombia?

Nota: A continuacién, la palabra CONTENIDOS abarca todo tipo de contenidos (3D, inmersivos, interactivos, multimedia, etc.)

MANEJO DE CONTENIDOS

Importancia para el contexto colombiano Oportunidad en el tiempo Impacto en el contexto colombiano

Adaptacion de contenidos

Blsqueda de contenidos

LEI
ol

Calidad de los contenidos
Captura de contenidos

Distribucion de contenidos

WL
e

1l
JLod

Integracion de contenidos

Lenguaje y manejo de la imagen, audio y el video omnipresente

UL

=]

Sistemas y componentes de compresidn y reproduccion web de video y audio

éConsidera que se deberia hacer I+D+i en otros temas relacionados con el manejo de contenidos? écuales?

-
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Powered by:

@encue;gtog

60



RECIIFi Strategic Research Agenda R E C I |

Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacion (I+D+i) en Contenidos Digitales

Identificacdon de las prioridades de I+D+i en Contenidos digitales en Colombia

Estimado Encuestado:

Para el diligenciamiento de la siguiente encuesta, por favor, tenga en cuenta las siguientes consideraciones:
1. Importancia en el lombi ¢Es imp e para Colombia realizar actividades de I+D+i en este tema?

2. Oportunidad en el tiempo: ¢Podriamos realizar en Colombia actividades de I+D+i en este tema a corto, mediano o largo plazo?
3. Impacto en el contexto colombiano: ¢Impactaria la I+D+i en este tema a nivel social, econémico o cultural en Colombia?

Nota: A continuacion, la palabra CONTENIDOS abarca todo tipo de contenidos (3D, inmersivos, interactivos, multimedia, etc.)

TECNOLOGIAS DE APOYO

Importancia para el contexto Oportunidad en el Impacto en el contexto
Colombiano tiempo colombiano

M

Arquitecturas cooperativas i 75

Equipos e interfaces avanzadas (Integracion de diferentes dispositivos a los esquemas de contenidos: —E|
dispositivos méviles, PDA, consola de juegos) =

Integracion y creacion de periféricos especializados | :

Plataformas y ambientes para la entrega y distribucion de contenidos

UL

QoS y QoE en redes de distribucién de contenidos multimedia. |

Redes convergentes y escalables para la entrega y distribucién de contenidos

Redes dpticas: Segmento de Acceso y Metropolitano. | :

Redes que se ajusten al contenido 17

II]LIE
[ B ]

I
:

Redes que se ajusten al contexto L E| |
Redes que se ajusten a las aplicaciones [ E|

e
[ M
T

Servicios optimizados para la entrega y distribucién de contenidos

MEEEE

Tecnologias estereoscdpicas | E| |

éConsidera que se deberia hacer I+D+i en otros temas relacionados con las tecnologias de apoyo? écuales?

86% j
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Prioridades de Investigacion, Desarrollo Tecnologico e Innovacion (I+D+i) en Contenidos Digitales

ades de 1+D+i en Contenidos digitales

CINTEL y el proyecto FIRST agradecen su tiempo y colaboracién en el diligenciamiento de la encuesta.
100% |
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Software and Services

Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacion (1+D+i) en Software y Servicios de Tl

Identificacion de las prioridades de 1+D+i en Software y Servicios de Tl en Colombia

Estimado Encuestado:

El proyecto FIRST, una accidn de apoyo del Séptimo Programa Marco de Ia Comisidn Europea orientada a i y promover Ia idn en igacidn, Desarrollo Tecnoldgico e i6n (1+D+i) entre Europa y América Latina
en Interet del Futuro, se encuentra identificando prioridades de +D+i en Colombia con el nimo de generar una propuesta de Agenda Estratégica de +D+i para el pais en las tematicas de:

1. Comunicaciones maviles e inalambricas
2. Contenidos digitales
3.8W & senvicios de Tl
Usted ha sido recomendado por CINTEL para manifestar su opinidn sobre las prioridades en las cuales |a industria y la academia colombianas deberian enfocar sus actividades de 1+D+i.
La siquiente encuesta se encuentra orientada a la temética de Software y Senvicios de Tl
CINTEL y el proyecto FIRST agradecen su tiempo y colaboracidn en el diligenciamiento de la encuesta.
7%

Siguiente >>
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Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacién (1+D+i) en Software y Servicios de Tl

Identificacion de las prioridades de [+D+i en Software y Servicios de Tl en Colombia

Datos personales (*)
Nombre:
Apellido:

E-mail:
1%
<<Anterior  Siguiente >>
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Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacion (1+D+i) en Software y Servicios de Tl

Identificacion de las prioridades de 1+D+i en Software y Servicios de Tl en Colombia

Estimado Encuestado:
Para el diligenciamiento de 1a siquiente encuesta, por favor, tenga en cuenta Ias siquientes consideraciones:

1. Importancia en el contexto colombiano: ;Es importante para Colombia realizar actividades de [+D+i en este tema?
2. Oportunidad en el tiempo: ; Podriamos realizar en Colombia actividades de 1+D+i en este tema a corto, mediano o largo plazo?
3. Impacto en el contexto colombiano: ;| mpactaria la 1+D+i en este tema a nivel social, econdmico o cultural en Colombia?

NEGOCIOS
Importancia para el contexto Colombiano Oportunidad en el tiempo Impacto en el contexto colombiano

Arquitectura empresarial E E ‘:E
BPM (Business Process Management) :E \;E CE
Inteligencia de negocios | E \ B ‘75

SOFTWARE

Importancia para el contexto Colombiano Oportunidad en el tiempo Impacto en el contexto colombiano

Aplicaciones para dispositivos mdviles \ : \

Aplicaciones orientadas a senicios |

Aseguramiento de Ia calidad del SW \

Arquitecturas de software |

C iony fia de software |

Cloud services |

Estandares abiertos para Software \

Frameworks de desarrollo de SW |

[o
B
B
[o
B
[o |
HCI (Human-Computer Interaction), Accesibilidad, usabilidad \:E] 17
[o
B
[«
[o
B
[o
[4
[o
[
[o

B B E]E]ETETEDE E]E]E]E]ETE]E EE]E]E] E]

Ingenieria manejada por modelos |
Lenguajes de modelado \
Lenguajes de programacién |
Metodologias de desarrollo de software \

Modelos de programacidn |

B E B E]ETEEDE EEE]EEEE

Protocolos \

Pruebas de software |

$aa$ (Software como un senicio) \
Sistemas expertos e Inteligencia artificial |

SOA (Senvice Oriented Architecture) \

LT

Web Senices |

<<Anterior  Siguiente >>
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Estimado Encuestado:

Ontologias : :
Web seméntica \ [+ ]

SOPORTES DE SERVICIOS E INFRAESTRUCTURA

Cloud Computing

Prioridades de Investigacion, Desarrollo Tecnoldgico e Innovacion (1+D+i) en Software y Servicios de Tl

Identificacion de las prioridades de #D+i en Software y Servicios de Tl en Colombia

Para el diligenciamiento de la siguiente encuesta, por favor, tenga en cuenta las siquientes consideraciones:

1. Importancia en el contexto colombiano: ;Es importante para Colombia realizar actividades de [+D+i en este tema?
2. Oportunidad en el tiempo: ; Podriamos realizar en Colombia actividades de [+D+i en este tema a corto, mediano o largo plazo?
3. Impacto en el contexto colombiano: ¢Impactaria la [+D+i en este tema a nivel social, econdmico o cultural en Colombia?

DATOS
Importancia para el contexto Colombiano Oportunidad en el tiempo Impacto en el contexto colombiano
Bases de datos M J LE]
Mineria de datos o M [
Modelos de datos \:ﬂ :E ‘:B

Importancia para el contexto Colombiano Oportunidad en el tiempo Impacto en el contexto colombiano

0]

Gobernabilidad IT
Grid Computing

13as (Infraestructura como un Senvicio), SOI (Senvice-oriented Infrastructure)

Paas (Plataformas como un Senicio)

Sistemas operativos

Virtualizacion

M E E E EE
EEEEEE
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