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Abstract!

Most of the developing countries and other undeeskrsegments
around the globe are re-inventing the wheel inrtefbrts to launch
eServices -- especially in the areas of healthcarkication,
economic development, public welfare, and publfetyaDue to the
unnecessary trial and error, the failure rateshies¢ segments are
very high (around 85%). Unfortunately, these sagmalso lack
educational and financial resources to improvertléuation. A
Computer Aided Strategic Planning, Architecturd &danagement
Environment — spinoff of the GAID eNabler Projeethas been
developed to address this problem. This Environmeandorsed by
more than 100 countries -- quickly produces higblistomized
plans for the type of service as well as the cgur@gion by using
the latest thinking in the field. It significantteduces failures due to
trial and error and is being used very effectivelyducate as well as
assist individuals in different countries to accale and sustain
progress in crucial areas.

Introduction
eBusiness, eGovernment, and eCommerce
collectively referred to as ICT (Information

Nations, about 150 are considered under-developat df
these, 52 are considered least developed - theg hav
practically nothing). Thisdigital divide represents the
underserved segment of our society globally thekdaCT
resources plus the financial means and the tedhkicav-
how to conquer the divide [20]. The situation is rge
because significant digital divide exists in deypald countries
also at the local government and small to mediusin®ss
levels. The major, and perhaps the most unfortunate
challenge is that the underserved segments haveam for
failures -- a poor country can neither afford tcersgh 50
million dollars on a project that fails nor hire pexsive
consultants to help them out.

Most failures in the underserved segments occurtdue-
invention of the wheel throughout the system lijele -- the
unnecessary trial and error is not limited to ohage. Table 1
summarizes the key reasons based on literatureysiand

initiativefiysthand  knowledge. For success, the entire lifecle
andactivities (Learn-Plan-Do-Check) shown in Table lisinbe

Communication Technologies) services in this papeve executed properly. For example, we have found gowent
resulted in tremendous economic development, ingr@ants  officials lacking knowledge and experience in lahing ICT
in quality of life, and operational efficienciesoand the services, unable to develop plans that can befipgtand
globe. Broadly speaking, the ICT services of inter@e of funded, unaware of the different choices and tréideim
two types: thebusiness-awarservices that provide businesssystem acquisitions and integrations, not awareproject

value (e.g., online purchasing) abgisiness-unawargervices,
known as the ICT infrastructure services (e.g.,el@ss
network), that support and enable the businessease&wvices.
In addition, the individual ICT services are typiga
combined to provide powerfugnterprise-wideservices that
serve an entire firm (e.g., eCorp such as Amazom).@y city

(e.g., eTokyo) to create new economies. Finallyterin
enterprise services between government agencies

businesses create tremendous opportunities foicpwielfare

(e.g., collaboration between public health and joutbusing)

and trade at local as well as national levels.

Unfortunately, many ICT services fall, i.e., these anever
used by the intended users (the well known Stan@ioup
Chaos reports indicate failures to range from 5% @%).
Failures in developing countries are much highein -the
range of 85% [15]. This is a huge problem, keepmgind
that out of the 192 countries recognized by the tédhi

! This paper is based on first hand experience gdigedorking
with GAID (Global Alliance for ICT Development) an initiative
established by the United Nations in 2006 -- @sCGhief Architect
of the eNabler and SPACE Projects. This experitiasebeen
greatly enriched by working with the officials ob@monwealth of
Pennsylvania, USAID and the InfoPoverty Initiativdames of
specific countries are not used due to sensitrgggons.

management approaches, and having no knowledgdeof t
best practices and standards. This is understamdednause
most individuals involved in launching an ICT sewi(e.g., a
mobile health clinic) face many Learn-Plan-Do-Check
challenges: “how do | understand the basic isspekcies,
and approaches”, “how do | develop a customized tiat is
specific to my country”, “how do | successfully exge the
afeleloped plan”, “how do | monitor and evaluate phegress
being made”, and “how do | do everything without re

inventing the wheel?”

These are non trivial questions that are furthengicated in
global settings due to the differences in geodcapituations,
different problem types ranging from simple to &rgnd
complex, different lessons learned by using timeesapproach,
wide range of technical and management issues diffetent
cultures and diverse training and experience dewsl the
participants. Answers are known but the major ehgk is: bw
to transfer the know-how to the needy patrties:

Rapidly,

Economically, and

Globally

This challenge was raised at the GAID (Global Altia for
ICT Development) Annual Conference in 2009 andItedun
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launching of the eNabler Project in 2010. The @hifocus of
the eNabler Project was to accelerate the paceiltgriviium
Development Goals (MDGSs)

through ICT (see

Table 1: Typical Reasons for ICT Failures [7, 18], 1

www.un.org/millenniumgoald/ A spinoff of the eNabler
Project is a computer aided planning environmeriteda
SPACE (Strategic Planning, Architecture, Acquisitiof
Controls & Education) that exclusively attemptsatiress the
aforementioned challenge. SPACE supports the elntiaen -
Plan-Do-Check cycle and quickly produces highlyadet
plans based on best practices for a wide rang€EDfskrvices
that are customized for the chosen country/region.

A working prototype of SPACE (previously known g
Strategic Planner) has been demonstrated at UN-G
conferences in Geneva (May 2010), Riyadh (July 201

“Learn” Activities
No knowledge of best | o
practices and methods
Inadequately trained .
and/or inexperienced
managers and technical
staff .
No mechanism for
enforcing standards anc
guidelines

“Plan” Activities

Poor plans and planning
processes

Inadequate
documentation of
requirements

None or poor effort
estimation or cost/benefit
analysis

Bahrain (August 2010), New York (September 2010) &
Abu Dhabi (December 2010) with strong support fromore
than 100 countries and international organizatsucsh as the
World Bank, World Health Organization (WHO), Redo€s,
UNESCO, Microsoft and WITSA (Worldwide IT Service
Alliance). SPACE has also been presented at tleerational
Conference on Least Development Countries in Istbf{May
2011), Annual Conference in Bahrain (May 2011), and
Democracy Conference in Macedonia (October 201

“Check” Activities “Do” Activities

Failure to set and .
manage expectations
Poor leadership at any | ¢
and all levels
Inadequate .
communication and
progress tracking

Misalignment between
business and technology
Lack of an overall
architectural vision
Inadequate
implementation and
testing procedures

SPACE has gone beyond MDGs and is currently begegl
in 20+ eGovernment as well as eBusiness initiatglebally.
It is also supporting graduate courses in ICT Rtzgp and
Architectures, and helping a Certificate Prograor f
Government CIOs of the Commonwealth of Pennsylvania

This paper gives an overview of the SPACE envirammi¢s
basic model and the methodology used in selectidiyidual
services and composing enterprise-wide and intirpnse
services in health, education, public safety, jpuhlelfare
and ICT infrastructure. The use is illustrated tigio several

Help users with different background and training
instead of highly skilled workers. Specifically,eth
users could range from beginners to managers and
specialists.

e Support online computer aided consulting that aan b
used by anyone around the globe thus contributing t
global equality.

In addition, SPACE users should be able to seletntially
high impact services, such as the following (thesevices

real life examples in mobile health clinics, onliaducation djrectly support the eight goals of MDGs and as®aif value
for primary school teachers, women’s shelters againto all underserved segments, including developeahtoes):

domestic violence, cyber cities, mobility initiatls, and
supply chains for food distribution. The patterraséd
knowledge processing model used is also reviewiedyor

Key Requirements and the Conceptual M odel

SPACE must satisfy the following basic requiremetus
address the aforementioned challenge:

e Systematically guide the users through the entire
Learn-Plan-Do-Check cycle, instead of one narrow

topic, to reduce the chances of failure.

« Provide a “one-stop shop” that supports the people
processes and technologies issues throughout the

system life cycle.

2 SPACE, available atvww.spacedictd.comis based on previous
research [8, 9, 10, 11, 12] that has resultedptaaning, integration,
security and administration (PISA) environment thatcurrently
being used for small to medium businesses (SMBBRACE is

» Public welfare services with focus on poverty reigunc
through economic development, support for micro-
financing, and entrepreneurship networks between
startups and financiers.

» Healthcare services especially mobile healthadithat
are proving to be very effective in combating HIV,
infant mortality and maternal health. In addition
telemedicine services are vital for remote areas.

e Public education with focus on eLearning for priynar
school teachers and mobile apps for the handicapped

» Public safety services such as emergency response
systems that require real-time support from various
agencies.

» Collaborative services that combine individual
services into enterprise-wide and inter-enterprise
services for major impact. Examples are supply
chains for food distribution in developing coungrie
and information exchange networks between
different government and business agencies fodrapi
industrial growth.

For sustainable impact, SPACE must also servermassive

basically an extension of PISAnww.ngepisa.comto handle public checklist that can help the users to succeed ih eathese

sector services with focus on developing countries.

services (Gawande [5] in his best selling book “Tecklist
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Manifesto: How to Get Things Right”, successfullygaes

that a checklist is a very powerful tool to avoalldres in

. . Learn What needs Plan how to do
projects). In addition, SPACE must address theomsagor to be done itright
failure as listed in Table 1. Thus SPACE must Hatibe Online )
following operational requirements: Tutorials Strategic

Satisfying these requirements is a daunting taskuivey of
the available tools revealed that tools of thisuratare not
readily available in the marketplace. Most avaiatuols are
very narrow in scope (e.g., they cover network piag only),

are unaware of global issues (e.g., do not inclodentry
information and thus assume that the same planwuilk in

every country), are limited to one sector (e.galtineare) or
one technology (e.g., mobile services), are intdnide one

Meta Portal Planning

Education

Produce business plans that can be used for aigaini Sﬁa‘?ﬁ;“y

funding, technical planning reports that show the
architecture and the needed policies/enabling

technologies, standardized RFPs (Requests for Monitoring mplementation
1 : & Compliance Simulation &
Proposals)  for potential vendors, and project Tools Game Tool

management reports for tracking progress Controls 7%
Provide help in evaluation and selection of thestmo _

. . e e . . Check to seei Do whatever needs
viable alternativesbefore initiating the project and itis done right to be done
accelerate the development processes by quickly
generating plans (hours instead of weeks or months)
Introduce and enforce the same standards and best
practices quickly and uniformly across all usertsoA .
hide technical details so that it can be used loplpe Overview of the SPACE Planner M ethodology
with different backgrounds As stated previously, SPACE provides three capasli
Be accessible over the Internet by people livin@irectory, Knowledge Repositories, and Decision [Bup
anywhere and thus level the playing field betweefool (the Planner). We will concentrate primarilyy ¢dhe
developed and developing countries Planner because it is a distinguishing and mostilyeased
Provide educational tools (e.g., what-if analysis deature of SPACE. Figure 2 shows a conceptual deerof
different planning scenarios and business games) fine Planner. The Planner is not an expert systemista set
training of management and technical staff of expert systems (“advisors”) that collaboratevdach other
through an extensive knowledgebase. Thus it imtegiated
intelligent system [14]. The Planner covers fivagds (PO to
P4), shown in Figure 2. Each phase is supportezhtadvisor
that provides phase specific guidance. The firadd phases
(PO and P1) capture country and service specifarimation.
Phase 2 generates a customized plan based on A@laR8
supports execution of the plan and phase P4 sugpport
monitoring and control with heavy emphasis on pmje
management and quality controls

Acquisition

Figure 1: Conceptual Model of SPACE

type of user (mostly technical staff), are not e as The Planner relies heavily onpattern repositorythathouses
SAAS (software as a service) thus requiring tediougovernment patterns for different government sectand
downloads and installation procedures, and/or angy o business patterns for more than 20 industry segnent
drawing tools because they have no knowledge dftiegi including education, healthcare, transportatiorhlipusafety,
business or technology patterns. An extensive aisabf the telecom, and manufacturing. The pattern repositalso
available tools is beyond the scope of this papertd space contains application patterns, platform patterngtwork
limitations. patterns, security patterns and integration patteRatterns

Figure 1 shows a conceptual model of SPACE thatrits to
satisfy the aforementioned requirements. As shd@PACE
covers the entire Learn-Plan-Do-Check cycle throdiga
following capabilities:

play a central role in SPACE and are explainedflyrie
Exhibit 1. Basically, the user conducts a simpterview with

the Planner that locates the most appropriaterpatend then
these patterns are modified, extended and combinigu
other patterns to produce country and problem fipeci
The Directory (the core) provides a quick referencesolutions. Details of knowledgebase and knowledge
simple games/simulations, and an overview of SPACErocessing are given in Exhibit 3.

for the beginners. o i ) The outputs produced by the Planner contain a maxaf
The Knowledge Repositories (the middle circle) generic and customized information. The generiorimtion
expose the users to educational materials, cadiest captures common best practices (e.g., securityunty
and examples needed throughout the cycle. region specific information is customized by usthg factors
The Decision Support Tool -- The Planner (the outer pyplished by international agencies such as theldVo
circle) goes beyond documents and actually walks theconomic Forum www.weforum.ory, the World Bank
users through various decisions in strategic pfERNI |nstitute Open Datah(tp://data.worldbank.oryy/and service

architectures, ~ acquisition, controls  andspecific information gathered through interviews.
education/training. We will concentrate on Planiner

the balance of this paper because it is a disshing
feature of SPACE.
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Local

PO: Country
Information Experts,
Consultants,
P1: Service Systems
Information Developers
P2: Plan Generation ‘ Y ga LAL*
P3: Plan
Implementation
Customized
P4: Monitoring & Plans, Requirements

Documents, Project
Management Info
RFPs

Control

External
Resources

e
Patterns
Repository

Figure 2: Planner Methodology — High Level View

The following example illustrates the Planner metiiogy by
using broadband deployment as a service in a deivegjo
country. The purpose here is to help a governmadelyw
provide broadband access services (through wiresiretess
means) to its constituents. The following des@iptshows
the flow of the Planner, as displayed in Figure 2:

In the PO phase, the user (government agency) eboas
country (e.g., Nigeria) and the Planner fetchesnf@mation
about Nigeria from its pattern and knowledge rejooiss.

In the P1 phase, the user selects a service toepkyid

(broadband) and the Planner fetches informationutab
its pattern and knowledge

broadband services from

This short example highlights the main flow of tAnner.
At the end of each phase, extensive documentatiprovided
to support the next phase. For example, at the aénB3,
complete documentation is made available to thesuse
support the later phases of implementation and
monitoring/control. The Planner integrates and eggtes the
external information already available in portalgls as the
United Nations Public  Administration Network
(www.unpan.oryy and the UN-GAID website wiww.un-
gaid.org. In addition, it provides access to useful edocat
and training materials in different steps of PO, P2, P3 and
P4 to educate the users as they develop the plans.

As illustrated in Figure 2, the outputs generated the
Planner are used by local experts who may custorizk
modify the plans generated by the Planner for local
considerations. Our main objective is to producg detailed
and highly customized plans that are based on grestices
and open standards in a 30-40 minute session. Tdmenét
does 80% of the work, the other 20% is done byllexperts.
This significantly reduces the time as well as cobtthe
project.

The Planner is currently being used by developiogntries

to quickly generate detailed ICT plans that carused as the
basis for obtaining funding, and generating RFR=q(Rst for
Proposals) and detailed project management plares.rdnge
of services supported (from eHealth to eCitiesg, diecisions
supported (e.g., how to compose larger and morepleom
services), and algorithms used to produce reguiltskly are

discussed next. Specific examples and case stadkassed to
oiIIustrate the key points.

repositories. It then goes through a self asseds(hesed on
the capability maturity model [16] and gets acdesgeneral
information, educational resources and best pregti@.g.,
reports from UN, other links, university courses.eton
broadband access.

In the P2 phase, the government agency is led ghro
strategic analysis (buy, rent, outsource) and bestfits

tradeoffs associated with the broadband servickee dgency
is also guided through policies and procedures eéalr the

broadband service. It is very likely that the goweent

agency will choose the strategy of “outsourced,,i. the

actual development and deployment of broadband hell
done by third parties (e.g., telecom providers)e Datput of

this phase is a detailed business and technicaltpkt can be
used by the agency as a starting point for devetppids and
RFPs (Request for Proposals). Several rules arekéuvin

this phase to produce the detailed plan.

In the P3 Phase, different implementation optiornrse
evaluated through simulations, games and decisippast
tools.

In the P4 Phase, a detailed project management
governance plan is generated based on technigeesied in
the Project Management Book of Knowledge (PMBOKJY al
other relevant standards such as COB
(www.isaca.org/Knowledge-Cent@OBI T/).

Exhibit 1: Quick Overview of Patterns

Patterns are a well-known format for captur
engineering knowledge. The idea was introduced
Christopher Alexander, a civil engineer, who wratseries of
books [2, 3] observing that well accepted buildingsve
common structures. Based on this, he devised af seles for
architects to construct such buildings. According
Alexander, “Each pattern describes a problem thetis over,
and over again in our environment and then desctitre core
of the solution to that problem in such a way @i can use
this solution a million times over without ever dgiit the
same way twice”[3]. The "Gang of Four" extended plagern
format to software design [6]. Since then, pattdrage been
used extensively in software design and have bewneed
to e-business patterns [1] with good results. |mitaxh,
requirements patterns, architecture patterns, ratem
patterns, security patterns, and others have Heeeloped.
See the website wfwvw.hillside.net/patterns for extensive
discussion, tutorials, and articles on patterns.

At a very basic level, a pattefnis a tupleT(p, ¢, s)where
p is the problem to be solved,is the context (under what
conditions the pattern holds, i.e., why the probteads to be
solved), ands is the solution (what works in practjce
Additional information such as examples and linmtas can
also be added to a pattern to help the designeraddlition,

ng
by

—
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each pattern is assigned a name. The followingsisnalified
example of a well known design pattern (Adaptea} ticcurs
commonly in software engineering. Some patterns lban
quite detailed and complex. Due to space limitatjowe
cannot show every pattern completely. The followiagan
example of Adapter pattern that shows how an nmégliate
object can be used to integrate two systems togethe

A Pattern Example (Simplified)
Name: Adapter

Problem: How to interconnect and integrate two differgnt
systems

Context: Whenever different systems need to
communicate with each other

Solution: Develop or buy a new component that does the
translation between the two systems. Imbed all the
methods that do the translation in this new compiosied
make it general so that it can be reused overasd o
again. .

Examples. Power adapters for different power sources
and mobile application adapters that connect haagps
to back-end applications and data sources.

Planner Services: Individual and Composites

A key requirement for Planner is that it mugpport a
large number of services for different countriesl aegions.
Specifically, the users should be able to seleshgle service
(e.g., mobile health clinic) within a sector (efyealthcare) or
combine these services into large initiatives (ee@ities) or
interagency and B2B services (e.g., supply chairigjure 3
shows a high level view of the services provideitjdtives
supported and reports generated. These capabildres
described briefly.

Business
Plans

Public

Economig Health Educ Agr Safety Others
Devpmnt ation
Overall
Architecture
ICT Infrastructure
ICT
Plans
Firms, MDGs
Business Units Project
Plans
> RFPs
Interagency and B2B Integrations Policies, Audit
Checklists, etc
Figure 3:Service Types in SPACE
Individual Services and Sectors. The overall

environment is organized into sectors and serwi¢dsn each
sector. For example, Figure 3 shows sectors suels@somic
development, healthcare, education, and e-goverarmbaese
“vertical sectors”, shown as vertical bars, arppsuted by a
horizontal sector (ICT Infrastructure) with sensceuch as
network access and mobile computing that suppbweatical

sectors. Each sector provides many individual sesvi For

example, healthcare sector provides patient card an
administrative services. For each vertical and Zomtal
service, we have created a pattern that is fetched
manipulated when needed. SPACE pattern reposiabry
present contains more than 70 service patterns gvee
constantly developing new service patterns).
Enterprise-Wide Services (e.g., Firms, Cities and

Ministries). A user can combine different individual services

into enterprise-wide services (“initiatives”) thate managed

by one organization. These services, shown adesiror
ellipses in Figure 3, can be used to model depautsne
government agencies, firms or business units, Gapability

of the Planner to combine several individual szsifrom

different sectors to form new services is a veryedul

feature that can be and has been used to repréisent
following real-life situations:

» Business divisions or complete enterprises in thiaig or
private sectors such as healthcare, eduortation,
manufacturing, telecom, and others

» eCity and eVillage Initiatives that provide a widege of
ICT services that span public safety and welfaraddition
to economic development and education sectors.

e Millennium Development Goals (MDGs) that span
economic development, education, and other sectors

»  Mobility Initiatives that focus on introducing mddbiapps
and location based services in one or multiple cigen

 Government specific initiatives at local as well
national levels in different countries (e.g., thigial Britain
Initiative).

as

The Planner treats each enterprise service as giesin
organizational unit (enterprise unit) that is masthdoy a
central authority that can introduce and enforcenmon
policies and procedures. This simplifies sever&risystem
communication problems. The interagency problemat th
require collaboration and coordination between tipiel
independent agencies are discussed next.

Inter-Enterprise and Inter-Agency (B2B, G2G)
Services. In addition to individual services and enterpris
wide services in domains such as healthcare andoeto
development, the Planner can be used to represege hnd
more complex services that include multiple indejsen
agencies and organizations. The Planner providepability
that takes different scenarios and services angoeas them
into larger and more complex services such asdal@nfing:

e A document exchange network between different

government agencies

A B2B marketplace with numerous buyers and sellers

* A supply chain system consisting of several conssime

and suppliers

« A government/business network such as a health

information network (HIN)

The Planner treats each service developed in #gsess
an individual service (a reusable component) andposes
large and complex services from these componentssing
SOA (Service Oriented Architectures). The type of
management and technical solutions needed deperttheon
organizational composition and other parameter$ siscthe
number of participants (organization units), volunoé
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transaction handled by the composition, value afigactions
handled, security and trust level between the pesinetc.
For example, the collaboration between partnera imealth
information network requires different types of siterations
than a supply chain of household products. The segtion
briefly discusses these plus other decisions ma@eRlanner
session.

Decision Support Capabilities

At a simple level, the users make the following onaj
decisions in a Planner session:

e Selecting a country and/or region within a country
e Selecting a service from vertical as well as horiab
domains

e Deciding how to offer a service (local or national

level with or without the Internet)

« Deciding how to combine different services into

larger composites

Country/Region Selection: The users choose a country

and/or a region within a country from a list of abd90
countries. We have developed government patterdsetoh
other data about all countries from sources suchV&s-

(World Economic Forum) and UNPAN (UN Public Area

Network).

Service Selection: The users choose a service from domains

such as healthcare, education, public safety, en@no
development and others. These “vertical
supported by several horizontal services that leltin the
"ICT Infrastructure” domain. The horizontal domaiasd
services support multiple vertical domains and isess as

discussed previously and shown in Figure 3.

Service Offering Decisions. A given service can be offered at
different levels and through different delivery rhanisms.
For example, a tourism service can be offered tjnoa
tourist information center that just provides patephto a
sophisticated tourism portal that provides onlirmmking of
tours and packages with flights, hotels and cartaien
Naturally, the ICT plan for the tourism portal wdube more
complex than that of a walk-in tourism center. TWiew
presented in Figure 4 illustrates the main ideteims of four
dimensions:

e Service Type: a service can be informational onl

transactional (e.g., make bookings for tours),-rea

time (e.g., inform tourists about cancellationg)d a

composites (combination of multiple services from

(across countries). Each boundary level also tss it
own unique challenges.

» Web Reliance: The tourism service may just rely on
pamphlets, may use simple informational websites
based on static content, or may use dynamic sites
with Web 2.0+ features. Higher Web reliance
supports more sophisticated services but also
introduces more complex technical and management
considerations.

* Mobility Reliance: The services may rely on simple
handsets for text messages to sophisticated locatio

services® a

based devices with sensor networks. Increased
mobility reliance also enables more powerful
services but requires more complex infrastructure.

Levels
(Boundari
Crosse)

Inner Cirde: sirmple service that
|z infarmational, offered at local level
without use of web or mohility

International

blational

Regional State

Service * il Mobility

Type /_2'{ Reliance
[ { 7
: Iformigonal )gne SMS Mohile :
comgggﬁa”‘me' Transakfional ¥ ione Apps  ogption-hased

I Classical

Quter Circle: Transactional service

that iz offered nationally through

semantic wab and location apps
Web
Reliance

Figure 4: Conceptual View of the Services Covered

Thus a given tourism service can be representadcasle
in Figure 4. Similarly, an entrepreneurship sexv@an be
offered by a government at informational, transawl or
composite level for a local, national or internatibagency by
using different types of web and wireless technielegThe
circles in Figure 4 depict two sample service adffgs. As
illustrated in the diagram, some services may lrg sample
(depicted as inner circle) or more sophisticatagtdocircle).
The outermost circle, not shown, would represeiiteexely
powerful international services that require exiens
planning. We have built rules that suggest plana sérvice
based on the four dimensional view presented inreid.

Building Composites from Individual Services. Many real
life situations in eBusiness and eGovernment inyohultiple

¥ervices within a sector (e.g., public safet SETS), across
(e.g., provide information about different tours), e.g., p y i

Eectors (e.g., communications between departmiehéalth
nd department of public safety), or across coesife.g., the
EU services for the European Union countries).

multiple agencies). Each service type introduceBuilding composites from individual services is @nrtrivial

unigue considerations in planning.

task with many policy, regulatory and technical licgtions.

« Levels (Boundaries Crossed): a tourism service, d€ Planner has been designed so that the useraal@nthe

an example, can be offered locally within a cityai

region/province, in a country, or internationally

choices clearly based on the following factors:

» If all services are centrally controlled, then trean
be modeled as a large initiative within one seatwt
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can be analyzed by using the EAI (Enterprisenunicipalities, cities, or NGOs (non-governmentgémrcies)

Application Integration) methodologies [17].
¢ |f multiple services belong to multiple agencieghwi

with interest in operating mobile health clinicsoand the
globe. In addition, it can be offered with minintethnologies

no central control, then they can be modeled as® Sophisticated web and wireless support. How tz
B2B or G2G initiative where each agency/business Rforementioned Learn-Plan-Do-Check cycle be usexssore
treated as a separate business. Such composites $4F°€SS? To gain some insights, let us go throbghsaid
be analyzed by using the B2BI (Business to Busine§&Pabilities of the SPACE Planner.

Integration) methodologies [18]. For G2G services,

models such as NIEM (National
Exchange Model) can be used [19].

e If multiple services belong to multiple countriéisen

they can be modeled as an N2N (Nation to Nation)

initiative where each nation is treated as a cotafyle

independent entity (naturally). Such composites ca

Information

Regulating Authorities

i

Healthcare

Suppliers
be analyzed by extending the G2G services because . FclBies
good models for N2N communications are not e
readily available at present. We are currently SRR
investigating to see how NIEM with its completely @ {3 \
decentralized approach can be used for N2N ;('?i’
communication. In particular, the international - €4
popularity of NIEM is quite interesting gj b

(http://www.ijis.org/EDblog/?p=41)7

The SPACE Planner invokes different rules basetherEAl,
B2B or N2N composites.

Case Study: Launching a Mobile Health Clinic®

To explain how the SPACE Planner could be used
practice, let us take the example of a Mobile Heéltinic. It
is well known in the UN circles that these clinicembined
with the mobile computing technologies, have beaghli
effective in combating HIV and malaria, improvingataernal
health, and reducing infant mortality in Peru, $o#frica,
Uganda, and the Philippines. In particular, locati@sed text
messaging applications have been highly effectivattract
young people to mobile clinics that provide infotiogal,
testing, and/or clinical services.

While there are many success stories about moliilies;
numerous failures have occurred due to logisteslies (e.g.,
running out of supplies in the middle of nowheteghnology
issues (no wireless signal in the area), procedumablems
(healthcare professionals could not get visas ore)ti and
social issues (some parents did not like theirdeckii to be
invited to a clinic without parental consent).

A Mobile Clinic Support Systeiis needed to address the
people, process and technology issues and thusreass
repeatable success of these clinics. Figure 5 shaws

conceptual view of a support system that leveragedatest
ICT developments to serve the physicians, the pitighe
healthcare facilities, the suppliers of materialsd athe
regulating authorities.
profoundly impact the delivery of healthcare tdfeliént parts
of the World and could be of value to central goveents,

3 Source:” UN-GAID eNabler Overview” Document.

Such a support system cou

Physicians : .
a Public & Patients

All Communication are typically through Portable (mobile) Devices over wireless networks

Figure 5: Overview of a Mobile Health Clinic Supp&ystem

inLearn: A user (government agency or NGO) starts by first
visiting the Directory and the Knowledge Reposésrior case
studies and information on different aspects of ilaobealth
clinics. In particular, the Portal of Portals (metatal) provides
“yellow pages” type capabiliies to a wide range exfisting
valuable portals instead of a single portal witlffsh” content.

Plan: Go beyond case studies and actually use the gtrate
Planner to generate a country and situation spegiéin. The
Planner, described previously, provides step-hy-gtédance for
mobile health clinics. Specifically, the Plannelidgs the users
through the maze of decisions in cost-benefit @mglyusiness
process modeling, technology selection, systemgratien,
disaster recovery, and information security thatpiscific to the
country in which the mobile clinic is supposed pexate.

Do: The generated plan serves as a solid starting fuwi the
implementers to refine and operate mobile healthicsl for
different situations in different regions of thengo A wide range
of simulations and business games could be usedcctte and
exercise some what-if scenarios such as runningfostipplies,
loss of key staff, and technology failures.

Check: The operation of the mobile health clinics, the
roblems encountered, and the solutions that work the
ones that did not, can be monitored through project
management techniques such as “management dasthoard
The lessons learned could then be used to reifesdiee and
iH1prove the deployment of future mobile healthickn

Short Case Studies and Examples

Although SPACE is currently not a production systetris
being used to help developing countries and sroathédium
businesses to plan and engineer their systemsdditian,
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SPACE is being used extensively to support gradoatirses e Working with Liberia to help them develop their
and professional education in strategic plannirdyemterprise five year plan by using the SPACE capabilities.
architectures and integration. Specifically, we énavorked . Support of mobile services in the public safety
with and are currently working with more than 1Quotries sector for emergency response units and law
(Bahrain, Cambodia, Camaroon, Nepal, Niger, Nigeria enforcement for an island in the Pacific.

Liberia, Macedonia, Myanmar (formerly Burma), and

Southern Sudan) on projects that range from singple

eService to inter-agency and inter-country commatioas. Interagency and B2B Integrations. A few projects

In addition, we have and are working with almost 20between agencies are already operational. Exaraptes

businesses in healthcare, telecommunications ariensk « Information exchange networks between different
services and more than 20 universities in the édinBtates, government/business agencies for industrial growth
Russia, UAE, and New Zealand. We have also formed in countries such as Macedonia.

partnerships with Enterprise and Solutions Arcliitez «  Supply chains for food distribution and eAgricutur
Institute (ESAI) and Government Technologies ot for food safety in developing countries such as
(GTI) to offer online training to government offds and Niger. We are using SPACE in collaboration with
practitioners in industry. Specific examples o# gpractical AidMatrix (a large food distribution company) to
use of SPACE are given below. improve supply chains for food distribution.

NIEM (National Information Exchange Model)-
based interagency communications that interconnect
the individual government agencies. This project is
in its early stage but has very high interest from
three different countries.

Individual Services. The participating countries, businesses
and students have developed a series of individenlices
such as the following:
¢ Mobile health clinics (MHCs) for remotely located
populations that need urgent help. MHCs are the
primary healthcare method for countries like
Southern Sudan where no established hospitals exisombinations: Most of our projects involve a combination of
Special considerations are also needed for mobiledividual, enterprise-wide and inter-enterpriservees.
clinics in the Far East where remote populations ca=xhibit 2 briefly describes an ICT planning projeat has
be reached only by boats. been inspired by our work with the Cyber CitiesN#pal
+  Helping design of ICT-based women shelters againtiitiative. Similarly, the Mobile Health Clinic desbed above
domestic violence. These shelters are beingfn be easily expanded to a Health Information Netw
supported by the Gender Equality initiatives i:gaepending on the type of situation (e.g., a sirsgievice run
countries such as Cambodia. from a small provider, an enterprise wide servigam a large
« Online education for primary school teachers t§0sPital, a B2B health service between multiplenagess, or
address the urgent need of improving primary scho§Ve"n an N2N service between health providers ightmiring

education and also online education of th&ountries).

government officials in Cambodia, Myanmar and ) ) )
Niger to properly plan and manage ICT projects. The most interesting example, perhaps, is our tewemk
with Southern Sudan - a newly formed country. We ar

* Support social welfare projects such as ICT-basggying with Southern Sudan Network (an NGO) twahts
assisted living facilities in Central Europe. Thesg, aniqly build Southern Sudan by using ICT. Ihestwords,
facilities are being developed to support agingpace s evolving from planning of eGovernment v
populations that choose to move to developing, pianning of cities and even countries such astion
countries for economic reasons. Sudan.

¢ Mobile computing apps, especially location based
services, to support large numbers of users thed ne
wireless access to existing eGovernment ar@urrent Statusand Future Directions

eBusiness systems such as online purchasmlgl, its mature prototype (Beta) mode, the SPACE Emrent
customer relationship management and portals. is available atwww.spacedictd.conand can also be accessed
from the UN-Gaid eNabler sitew(vw.enablerdmdg.oig
Potential users can choose more than 70 individaalices

Enterprise Wide Services and Initiatives. A number of

initiatives . at prgsent involve_multiple servicesthin the spanning health, education, agriculture, publicfarel and
same public or private sector. ExampIeS_ are- economic development and generate detailed planejmgyts
*  Economic development, especially e.ntrep.reneurshmat contain business plans, policies, requirements
_networks between startups and f|na_1nC|ers. Th'@chnologies and project management recommendatlons
mplude; entrepreneurshp centers with focus o ddition, SPACE fully supports composition of these
micro finance in countries such as Nepal anghqiiqual services into enterprise-wide and irgeterprise
Cama}roon: ) services. The eBusiness capabilities are provitesligh a
* Working with Nepal to develop a detailed planr gimjlar  environment called PISA (Planning, Intipn,

digital city in Hetauda County. The plan wasgecyrity and Administration) availablewaivw.ngepisa.com
generated to obtain public acceptance and funding.
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We have learned several invaluable lessons in pghagect.

The key positive finding is the significant redwocti of time

(from 4-5 months to 2-3 days) and increased chaofce
success due to consistency of processes and quadklaility

of common practices. This reduces cost and
expensive retries and thus could possibly leadjteakty at a
global level. The major challenge
practitioners in the underserved sectors. To addibss
challenge, we have been
educational capabilities of the SPACE environmerd have
reorganized the SPACE website so that different tgees

are exposed to different sections of SPACE. A maj

limitation of the SPACE environment is that it puods a
large number of reports that overwhelm some us¥es.are
attempting to reduce the number as well as thedfizeports
produced.

Our long range goal is to make the SPACE envirorinaen discussions

very powerful tool that can play a crucial roleddvancing
eGovernment and eBusiness initiatives
countries. Some of the future directions are:

extensively using a social network between thesuskr
the system. We have already started doing this. viti
help the users to exchange ideas, views, expesiemuk
lessons learned.
Significantly expand
capabilities. Most of the SPACE advisors at preseat

reduc
is training ofeth

improving the training a

Expand the “Learn and Replicate” capabilities b
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implemented as Web Services so that they can
invoked from another advisor or from a game. We
especially investigating the growing field
“gamification” to understand how large number
games can be developed based on the SPACE advis|
Support more complex services that span multi
agencies (e.g., multiple government agencies fr
multiple countries). This is currently operatiobat we
want to expand it for N2N (Nation to Nation
communications for developing countries. For insigh
we are reviewing the N2N communications for B
(European Union) specifications of 20 services it
be available throughout Europe.

Add plug-ins to well known Enterprise Architectur
Frameworks such as TOGAF (The Open Gro
Enterprise Architecture Framework).

Provide deeper and broader knowledge support
expanding the capabilities of the patterns repgsito
Expand the intelligence capabilities of the infern
engine by improving the reasoning and learningifeat
through use of recent developments in machineifegrm
fuzzy logic and case-based reasoning

Propose new areas of work in ontologies, governm
patterns, patterns languages, case based reasomin
similarities for governments. For example, we &
somewhat disappointed with the current work
enterprises ontologies. We are currently using sofng
the WEF factors for customizing the plans and #isg
determine if a case study (a success story) from
country can be applicable to another country. Wazin
to better understand and generalize this process.

q

Exhibit 2: Planning of City and Intercity Services

This project, inspired by our work with the Cybeiti€s of
Nepal Project, is being used for management trgind
graduate courses in Strategic ICT Planning, Architees and
Management. The class is divided into several te&ris 4
persons per team, and each team was asked to choesdy
(population from 10,000 to 30,000 people) from grayt of
the world. Their first assignment is to do the doling by
hand:
e Each team member develops ICT plan for one
service of the chosen city in the area of publialtig
education, welfare, and safety.
Combine the chosen city services into a city-wide
architecture that works smoothly
Each city (team) is then asked to partner with
another city (team) and to exchange information
about their services for a set of scenarios (fagd
shortage)
The second assignment is to do Self Assessmeheaksults
from Assignment 1 by using SPACE. This allows th&lents
to redo their work by using the SPACE tool and threprove
their results based on the hands-on experiments.

This project is currently being converted irdn online
tutorial because it required the students to undeds the
concepts of developing individual services, thetegnating
them for enterprise wide scenarios, and finallyuggte
through interagency communications for G2G andE
integration. They gain tremendous insights by ussRACE
as a Self Assessment Tool.

32
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Exhibit 3: Knowledgebase and Knowledge Processing

Figure 6 shows a more detailed view of the Planfiee. core
of the Planner is a knowledgebase (KB) that costdiest

practices, patterns, and rules needed to addressusa

domains in eGovernment. In addition to patternsaroercial
products are stored in a separate repository andeherated
planning models are stored in yet another repgsitdhe
knowledgebase and its underlying ontology is exgdiin
detail elsewhere [11].

Common Algorithm (for each phase)

sFetch the most appropriate pattern Tj from thedPatRepositor
based on the available inputs *

*Develop an initial planning model PMj based on plagern Tj,
user inputs Uj, and the knoweledge accumulatedrs@fdj-1)

* Read the COTS database Cj and any external pananaete
customize and enrich the model PM;.

Planning K nowledgebase

Planning M odels (PM

*Enterprise Models

Pattern Repository
COTS (Commercial-Off-
The- Shelf) Database

sApplicati S
+Computing hardware/softwa
*Network hardware/software
*Security solutions
«Integration software

*Government/Business
Patterns

*Application Patterns -

*Platform Patterns

*Application models
*Platform Models

*Security Models

sty Patterng *Architecture Models

*Architecture &
Integration Patterns

*Project Models

-~ -

*Project Patterns

Figure 6: Detailed View of the Planner

All phases of the Planner (PO to P4) use a com
knowledge processing algorithm that is based on
following relationship:

PM =f(E, U, T, ,PM4, G)forj=0to 4

This relationship shows that the planning modedpoed in
phase j PM) is constructed by using enterprise parame
such as country informationE), patternsT, for phase j,
accumulated knowledg®M;; in the planning repository
phase specific inputs); and COTS (Commercial Off-Thg
Shelf) database entri€for phase j. The common algorith
shown in Figure 6 implements this relationship ahe
Planner advisors (each phase is supported by arsoaj
specialize this algorithm for their tasks as needdt main
output produced by this process is the planningehBil, a
set which consists of several subsets where eables
represents results of a planning stage. The liptenning
model PM) created is a simple sketch that is successi
enriched as more advisors are invoked. BasicBIW,is a set
which consists of several subsets and each subeetdated by
and maintained by an advisor. At the conclusion aof
interview, a complete plan is represented inRM; i.e.,PM
={M, A, [} whereM, A andl represent the enterprise mod
the application plan, and the integrated architectplan,
respectively
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