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Executive Summary

Educating ICT (Information and Communication Tedbg@s) leaders is a challenging task, especially i
developing countries. A research project focusingcomputer aided consulting has produced innovative
services that can be used to educate ICT leadersmplex real life situations. This paper descrithes
main results so far: a strategic IT planning, indign, security & administration environment and a
knowledge portal for entrepreneurship — both irdézgt around a comprehensive patterns repository for
several industry segments. Results have showrhae computer aided consulting services greatfyihe
teaching difficult to explain concepts in difficuth teach ICT courses. Short course descripticaspse
projects and services used in university and inchistourses are briefly discussed. Sources oftehdil
information are provided for access to completes®information, text materials, and hands-on tools

The Challenges

Developing countries need ICT (Information and Camination Technology) leaders who can manage

and lead entrepreneurships and small to mediumméssés (SMBs). However, educating these leaders is

difficult in developing countries due to the lacklocal expertise and resources. A unique chabeing
educating ICT leaders is that they need to devploplem solving skills for complex real life sitiais

and manage the intricate business and technoldgydependencies in these situations. The well known

enterprise architecture framework [Lindstrom 20B6¢chanan 2002], shown below, attempts to captuwge th

key challenges by showing the business and tecgpadspects of modern enterprises (i.e., enterprise
business processes, enterprise applications, ptagervices and network services) as differentzooitial

layers. These horizontal layers represent hightgrdependent building blocks that must be properly
secured, integrated, and managed/governed

(represented as vertical bars that cut across

different  horizontal layers of the / ) ) \

framework). For example, the ICT leaders st
should be able to handle the foIIowing (Business Processes, Strategies and Goals)
typical real life situations:

* What business processes (BPs) shou
be automated and re-engineered t ERP Packages, Vendor Information
compete and succeed

e What type of |IT infrastructure
(app“cation packages, Computing Computing Platforms, Middleware Services)
platforms, and network services) are
needed to support the BPs Enterprise Network Services

* How to integrate new applications with (WANS, LANS, Wireless Networks)
the existing, including legacy, systems& j
by using SOA [Carter 2007]

* How to secure the company assets to minimize resks how to develop security audits and controls

* How to develop project plans for implementation &oev to establish the most suitable IT governance
policies, procedures and controls based on framengrch as COBITwww.isaca.ory

Enterprise Architecture Framework
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Educating ICT leaders to deal with these situati@specially in developing countries, is a diffictask.
Without proper education and training, the indestrin developing countries lack in-house expettise
deal with important ICT issues and have to relyexternal consulting services. Unfortunately, good
quality consulting services at affordable ratesas® not readily available in developing countrighis
creates yet another gap between the developedeamsibging countries.



Research Approach

To address the aforementioned challenges, a ueidueational approach is needed that playsitiarole

of a) solving real life problems of the type inalied above for real life industry segments, aneduicating
the students on the complex issues of IT plannimggration, security and administration. Reseanct
analysis of educational as well as professionattjma tools revealed no clear winners. Most edoocat
tools are too simplistic and do not capture real dituations while most professional practice sosblve
real life problems but are not designed for leagnihis finding, and additional research, led us to
investigate consulting practices because good t@am$si play dual roles of problem solvers as wesll a
educators.

The main output of this research is an innovatieenButer Aided Consulting for IT (CACIT) toolsttat

has been developed by analyzing consulting practiceluding our own) and utilizing the latest tkimg

in patterns [Adams 2001, Alexander 1979, Gamma [L%#erprise ontologies [Fox 1997], knowledge

services [Mentza 2007], service innovation [ChesaBghp2006], systems building [Boehm 1999, Cooper

1999], and behavioral research in accuracy vesffost of IT [Burton 1993, Todd 1992]. Results afro

research have been published extensively [18, @9,22, 22, 23, 24]. CACIT (pronounced kassi),

displayed in the following figure,

currently consists of: / : \

* An integrated intelligent system (Pgﬁ?n .
[zha 2006], called PISA, that can Integration,

Security &

X X . y D

be used to quickly build real life - curity &
business scenarios and then guides e Llation dministration
the wuser through IT planning,

integration, security and
administration tasks. éﬁﬁﬂq Direct

A knowledge portal for
entrepreneurship, called GEZA Students,

; 'Instructors,
that provides a set of knowledger ;iners
services [Mentza 2007] rangingiT Managers, Textbooks,
i . P Courseware
from starting a business tolT Practltlonersk—j

international  partnership  and
outsourcing opportunities.

e An industry pattern repository
called PARIS that houses business
patterns [Adams 2001] for more than 20 industrynsegfs including healthcare, transportation,
telecom, and manufacturing.

PARIS

(Pattern
Repository for
Industry
Segments

GEZA
(Global
Entrepreneurship

Zone
For All)
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Computer Aided Consulting for IT (CACIT)

PISA, GEZA and PARIS collectively can be and haeerbused for educational as well as consulting
services. Instead of several disconnected tootsatthdress parts of the enterprise architecturedveork,
CACIT captures the complex interrelationships amgrdependencies between the horizontal layers and
the vertical bars of the framework for real liféusitions. The users can directly invoke the ne«tie@IT
services or access them through business gamesiamations supported by textbooks and course
materials. The following sections briefly descrthese services and show how they can be used pwgup
university and corporate training courses in sgiatéT planning, enterprise architectures and irgégn,
SOA, business modeling, and entrepreneurship.

PISA (Planning, Integration, Security & Administration)

What is PISA: A family of intelligent consultants (“Advisors”) &t collaborate with each other through a
knowledgebase to help in planning, integrationusgc & administration of IT services. DifferemiSA
Advisors cover different aspects of the IT framekvsinown earlier.

Main Features of PISA (see the following figure):
» Enterprise modeling (business strategies)

» Enterprise application planning

e Computing platform planning




* Network planning (wired/wireless) Advanced Capabilities

e Security planning (risks, audits)

e SOA planning (business case for SOA)

»  SOA solutions for internal & B2B apps

» Evaluation of SOA solutions based o
cost, security, and performance

» Project planning (WBS, Gantt charts)

» Completely documented IT plans

e Advanced modeling capabilities tha
allow the users to plug in a wide variety of Integrated
existing tools (e.g., simulation models and Architecture

Platform | Network

Integrated
Solution

spreadsheets) Generator
e Ability to build composite organizations ) -
(e.g., large corporations, mergers and Enterprise Compositions

acquisitions, supply chain networks, B2B
marketplaces and business networks) from a sefgah@zation units.

Playing Games and having Fun with PISA (three usaggcenarios)

» Learn the advisors: What are they doing, how are they doing it? Thakps the students to learn the
decision making processes. The typical assignnsettt ask the students to solve a problem by hand,
then solve it by using PISA and then analyze tlelte and explain the differences.

» Beat the advisors: Have an advisor solve a problem, then do bettan thand justify your solution.
This is the typical computer chess model. The stigdare typically asked to solve a problem by using
PISA and find weaknesses in the recommended solatid do a better job.

» Extend the advisors The students can take the XML documents genetatatie PISA advisors and
perform additional analysis by invoking additiotabls. For example, students have taken the outputs
generated by the Application Advisor and ported wbrkflow tools, fed the output produced by the
Network Advisor into the OPNet network simulatiaol, and ported the outputs of many advisors to
invoke Excel worksheets for detailed calculatiom&l aeturn on investment (ROI) analysis. This
assignment is typically given as extra credit arcsgl study.

GEZA (Global Entrepreneurial Zone for All)

What is GEZA: GEZA is a knowledge portal that provides a set mbwdedge services, shown in the
following figure, that cover different aspects dietentrepreneurial capabilities ranging from bussne
solutions to international partnership and educati@pportunities.

Main Features of GEZA (see Figure): SMB
* Business Solutions for guidelines on how to Busines ;?‘C;\;V Wlitcourcill
develop business strategy, how to do business over Solutions 9

the Internet, how to get funding, etc.

 SMB Yellow Pages, a comprehensive directory of
SMB Portals, that contain extensive information on ﬁ ﬁ
different aspects of starting, running and managing,

a business. e Center
» Outsourcing Center that allows SMBs to advertisdy '—<:> = 4 ?
their services, provides matchmaking for buyers  —

and sellers, and advice for outsourcing. %
» International Center for doing business ﬁ
internationally (uses some UN resources)

International

Education
Center

» Education Center provides extensive information Industry smlgons
about educational opportunities for entrepreneurs RZ:thirtn;y Advisor
e IT Solutions provides computer aided consulting (PISA)

service through PISA .
* Industry Repository offers extensive informatiomabdifferent industry segments through PARIS



Playing Games and having Fun with GEZA

We are developing an entrepreneurship game thatijeealies on the capabilities of GEZA to guide a

startup through its first five years of operatidorhe user enters this game, chooses an industnyesgg

and lives through various events during the 5 peaiod. Based on the entrepreneurship models, jleab

life is divided into the following 3 games:

* Year 1 GameThe user chooses an industry segment in whictaid a business and spends most of
this year preparing to form a company. The userésented with a list of tasks (challenges) for ylea
and the user addresses these challenges as thaeseated.

 Year 2 GameThe user will be presented with a starting caadifit may be that the company has
gone out of business based on results from yedarhE) challenges presented in this game will lead th
user to solidifying the new company and establigliinmarket position — the main goal.

e Year 3-5 GameThe user is again presented with a starting ¢mmd{e.g., going out of business). If
the company has survived so far, the user embanks series of tasks to make the company
successful.

PARIS (Pattern Repository for Industry Segments)

What is PARIS: PARIS is a comprehensive repository of industry business patterns that cover more
than 20 major industry segments that include heatth transportation, telecom, manufacturing, Iretai
education and finance.

Main Features of PARIS (see Figure):
« Overviews, examples, specializations and sourcas¥aimation for each industry segment.
e Business process patterns, requirement patternméomchation model patterns in UML.
* Interfaces to support PISA advisors and GEZA ises/
»  Support business games and simulations.
»  Support academic and professional

training courses.

Other Tools

. . . Web
Playing Games and having Fun with PARIS SL PISA j ‘ GEZA ‘ SE&S{;S;’S) Browser
* Inits final stages of development, PARI

currently provides extensive support to ﬁ ﬁ ﬁ

PISA and GEZA.
PARIS (Pattern Repository for Industry Segments)

e A series of business simulations, gam
and courses are being developed based

this repqsitqry. E_xamples include sIndustry Overviews Business Process Pattern

workflows in different industry segments *Specializations Requirement Patterns

establishing  telecom  services fa *Examples sUML Patterns

educational institutions and “virtual  *Sources of Additional *Additional Patterns
Information

internships” for students.

Using Computer Aided Consulting in Classrooms

It is very difficult to teach ICT leadership coesswithout good tools that allow the students tddbu
different business scenarios quickly and experimetit them to gain management and technical insight
The CACIT tools (PISA, GEZA and PARIS) fill thisleovery well — they collectively allow the studembs
create the model of a company and then, dependiribeotype of course, quickly develop and expertmen
with a series of plans for entrepreneurship, enigempplications, computer and communication ptatf,
security and business continuity, SOA-based intedrarchitectures, and B2B trade. The followingifey
shows two usage scenarios:

» Current Scenario: a) teachers look for projects that will best “tdbe student’s understanding of the
concepts, b) students develop the plans, and ch¢esigrade the plans.

» Computer Aided Consulting Scenario a) teachers use the CACIT library of projectst ttan be
customized by the teachers, b) students developl#res by hand, c) students do a “self assessment”
exercise to develop the plan by using the apprtg@ACIT tools, and compare/contrast their plan



against the output produced by the tools, d) teachgrade the assignment based on the assessment
report.

So far, PISA, GEZA and PARIS have been used vdectvely to support the following courses (more ar
being investigated -- suggestions and ideas areowed):

Strategic IT Planning: Students
build a model of a company and then _
build an IT plan for this company by ||a) Teachers look for ¢) Teachers grade
using PISA. They also deve|0p Suitable projects the plans manually | the plans models
project plans by using the PISA '
Project Planner. They learn a great

deal by developing different project Proposed Scenario

plans and then comparing an eachers| Y T——ry— '53555 :

H H a) Teachers locate uaents aevelop c uaents do eacners
analyzmg them against the pIans the projects from Tools| the plans manually | Self-assessment grade the self-
develop on their own. libraries Through Tools | assessments

Information Security, Controls and
Governance: Sudents develop the
model of a company, develop its
application and network plan and then build a dgcsolution by using the PISA Security Advisor
(SA). They also use the PISA Project Planner teetbgvan IT governance plan. In particular, they run
different attack trees by using SA to understask ainalysis.

Computing Networks (Data Communications): ®udents are first asked to design a network advisor
and then compare and contrast their advisor wighRISA Network Advisor. They are also asked to
survey the literature and find two more networkiadss. They learn valuable lessons by comparing
and analyzing the design of their own advisor VRtSA and other advisors. The students, if needed,
can also use the XML-based network plan to invaiievork simulators like Opnet..

Systems Analysis and DesigrStudents develop the model of a company, devisdagpplication plan
and then work with PISA-AIM to develop detailed uggments, architecture and integrated solution
of chosen applications. For example, different geoin a class choose different application areas, (e
procurement, CRM, supply chain management, andnbssiintelligence) and then try to integrate
their solutions. This turned out to be a really &xercise.

Enterprise Architecture and Integration Using SOA. An example of such a course is the
“Architectures for Globally Integrated Enterprisesiurse that won the ‘Best Course Proposed’ Award
from IBM in December 2007 (see@ww.ngesolutions.com/pisa/documentpage to download the
course description). Students develop the modal ocdmpany, develop its application plan and then
work with PISA-AIM to develop detailed SOA-basedHtecture and integrated solution of chosen
applications. Students develop a multi-phase SQ@Aitcture using PISA by transitioning enterprise
applications gradually to PISA.

Entrepreneurship: The students play games in the life of a staftughe first five years. The game
briefly described previously, guides the studemisdévelop a business plan, seek funding, form
partnerships, establish links with offshore siteg] investigate international business opportuiitie
Business Modeling and Analysis:The students develop detailed understanding ofindostry
segment by developing enterprise models, selectimgrprise applications, investigating business
solutions, and exploring outsourcing options. Thalents heavily use industry patterns and business
process patterns.

Current Scenario

The following table shows how these courses areently using the PISA, GEZA and PARIS services.

Concluding Comments and Future Directions

A research project focusing on Computer Aided Chimguhas produced innovative services that cag pla
the dual role of educating the ICT leaders as waslhelping them solve practical real life problems
planning, integration, security, management andepntneurship. Results have shown that these tools
greatly help in teaching difficult to explain coptg in difficult to teach courses. Encouraged leyrésults,

we are aggressively adding more capabilities to ¢toenputer aided consulting services, forming
partnerships with universities and SMBs aroundglube, offering more courses through these services



and developing business games and simulationslo@grrange goal is to form a powerful computer dide

consulting institute that can be used in developisgvell as developed countries.

Course Title

PISA Services Used

GEZA Services Used

PARIS Services Used

Strategic IT Planning

Enterprise Modeler,
Application Advisor,
Platform Advisor,
Network Advisor

Outsourcing Center,
Business Solutions

Business Process
Patterns

Information Security,
Controls and
Governance

Security Advisor,
Governance Advisor,
Business Continuity
Planner

Business Process
Patterns,
Business Continuity
Patterns

Computing Networks
(Data Communications

Network Advisor,
Advanced Capabilities
Module for Network
Simulations

Network Patterns

Systems Analysis and

Enterprise Modeler,

Business Solutions

Industry Overviews,

Design Application Advisor, Business Process
Integrated Patterns
Requirements
Generator,
Service Oriented Integrated Integration Planning SOA Patterns,

Architecture (SOA)

Requirements
Generator, Integrated
Solution Advisor

B2B Patterns

Entrepreneurship

Enterprise Modeler,
Application Advisor,
Platform Advisor,
Network Advisor

Business Solutions, IT
Solutions, Outsourcing
Center, International
Yellow Pages

Industry Overviews

Business Modeling

Enterprise Modeler,

Business Solutions, IT

Industry Overviews,

and Analysis Application Advisor | Solutions, Outsourcing|  Industry Examples,
Center, International Business Process
Yellow Pages patterns
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